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INTRODlDTIpN

D uring  t h e  p r e s e n t  c e n t u r y  t h e r e  h a s  been  a r a d i c a l  change i n  th e  

components o f  s e e d s  m ix tu re s  u sed  i n  B r i t a i n .  At t h e  t u r n  o f  t h e  

c e n t u r y  t h e  m ix tu r e s  i n  use  w ere o f  t h e  i:ype p ro p o sed  by  E l l i o t  o f  

C l i f t o n  P a rk  and c o n ta in e d  up t o  t e n  g r a s s  s p e c i e s ,  t h r e e  c l o v e r s  and 

v a r io u s  h e rb s .

I n  t h e  l i g h t  o f  modern knowledge t h e  v a lu e  o f  t h e s e  e x tre m e ly  

complex m ix tu r e s  i s  v e ry  much i n  doubt and S ta p le d o n  i n  h i s  i n t r o d u c 

t i o n  t o  E l l i o t ' s  book , E l l i o t  ( l9 4 d )  s a id  "He ( E l l i o t )  c o u ld  have 

o b ta in e d  t h e  r e s u l t s  he d e s i r e d  w i th  a reduced  number o f  s p e c ie s  and 

w i th  a c o n s i d e r a b l e  c o n s e q u e n t i a l  s a v in g  o f  money".

The f i r s t  move away from th e  C l i f t o n  P a rk  ty p e  o f  m ix tu re  came as  

a r e s u l t  o f  G - i lc h r i s t  ' s work a t  C ock le  P a rk .  He re d u c e d  t h e  number 

o f  s p e c i e s  in c lu d e d  and was a l s o  t h e  f i r s t  t o  a p p r e c i a t e  t h e  v a lu e  o f  

u s in g  s p e c i f i c  s t r a i n s .  The s u c c e s s  o f  h i s  m ix tu re s  may be  ju d g ed  by 

th e  f a c t  t h a t  to d a y ,  some f i f t y  y e a r s  l a t e r ,  t h e  s o - c a l l e d  g e n e r a l -  

pu rpose  m ix tu r e s  which a r e  w id e ly  used  a r e  o f  th e  C ock le  P a rk  ty p e .

A f u r t h e r  s i m p l i f i c a t i o n  o f  m ix tu r e s  to o k  p la c e  fo l lo w in g  on th e  

work o f  S ta p le d o n  and h i s  c o l l e a g u e s  a t  th e  Welsh P l a n t  B reed in g  S ta t i o n .  

T h e i r  i n v e s t i g a t i o n s  d i r e c t e d  i n t e r e s t  t o  t h e  d i f f e r e n c e s  t h a t  e x i s t  

betw een c u l t i v a r s  o f  th e  same s p e c ie s  and i n  p a r t i c u l a r  t h e  r e l a t i v e  

v a lu e s  o f  u n s e l e c t e d  com m ercia l c u l t i v a r s  and th o s e  b r e d  f o r  a s p e c i f i c  

p u rp o se .  From t h i s  e v o lv ed  to d a y ’ s " s b i y l e "  m ix tu re s  o f  s e v e r a l  c u l t i 

v e ra  o f  one or two g r a s s  s p e c i e s .

A lthough th e s e  m ix tu r e s  a r e  r e l a t i v e l y  si: A p ie  th e y  a r e  c o m p l ic a te d  

by th e  f a c t  t h a t  d i f f e r e n c e s  i n  growth h a b i t  and c y c l e  betw een c u l t i v a r s  

o f  t h e  same s ' c c i i s  can  bo a s  g r e a t  as  d i f f e r e n c e s  be tw een  s p e c ie s .



Ar i t  i s  an a c c e p te d  f a c t  t h a t  g r a s s  s p e c ie s  c o r p e t e  w ith  each 

o th e r  in  a s7/ari i t  i s  l o g i c a l  to  assiene t h a t  i n ' : r a - s p e c i f i c  c o m p e t i t io n  

w il.l  occur -j!ion c u l . t i v a r s  o f  v a ry in g  ty p e  a re  co;rihi^icd.

T here  i s ,  however, r e l a t i v e l y  l i t t l e  in fo r rc : , t io n  a v a i l a b l e  p e r t a i n -  

in // t o  i n t e r - c n l t i v a r  c o m p e t i t io n  and i t s  e f f e c t  on s e a s o n a l  end t o t a l  

'n rodnction . 'D oubtless  th e  d i f f i c u l t y  o f  i d e n t i f y i n g  c u l t i v a r s  o f  a 

sfC l'lG tipn^  D o u b t le s s  . th e  ̂ .dif f  i c q l t y  __qf .A le n t i fy iq  - j n u l t i y a r g  „qf „a on- 

s h ip s .

As th e  " s i  lu le"  m ix tu re  i s  u sed  to d a y  on a c o u n t ry -w id e  b a s i s  i t  

i s  o f  some im p o r tan ce  t o  d e te rm in e  th e  c o m p a t i b i l i t y  o f  c u l t i v a r s  and 

th e  c o n t r i b u t i o n ,  b o th  s e a s o n a l  and t o t a l ,  t h a t  t h e y  make to w ard s  t h e  

p ro d u c t iv i ty /  o f  a sward. A lso  t o  be c o n s id e re d  i s  t h e  p e r s i s t e n c y  o f  

c u l t i v a r s  under d i f f e r i n g  g r a z in g  and c u t t i n g  managements and t h e  i n t e r 

a c t i o n  o f  t h e s e  w i th  c u l t i v a r  p r o d u c t i v i t y .

The i n v e s t i g a t i o n s  r e p o r t e d  h e r e in  were c a r r i e d  out i n  o rd e r  to  

m easure t h e  c o m p e t i t io n  betw een c u l t i v a r s  o f  p e r e n n i a l  r y e g r a s s  (Lolium 

peren n e  L . )  which i s  th e  most im p o r ta n t  and w id e ly  used  g r a s s  i n  B r i t a i n .

I t  was n e c e s s a r y  in  th e  c o u r s e  o f  th e  work to  d e v is e  a te c h n iq u e  

w hereby th e  c u l t i v a r s  c o u ld  be i d e n t i f i e d  when growing i n  t h e  c l o s e  a s s o c i 

a t i o n  o f  a sward. Three  r e l a t e d  ex p er im en ts  ( u s in g  t h e  t e c  M i  que deve

loped)  were c a r r i e d  o u t .  F i r s t ,  t h e  y i e l d s  and development o f  t h r e e  

chosen  c u l t i v a r s  o f  Lolium  perenne  were m easured , over t h r e e  y e a r s ,  under 

s im u la te d  sward c o n d i t i o n s .  S econd ly ,  a s tu d y  o f  t h e  e f f e c t s  o f  sheep 

g r a z in g  and h a y - ta k in g  on i n t e r - c u l t i v a r  (Lolium p erenne )  r e l a t i o n s h i p s  

was tiiade over two y e a r s . And, t h i r d l y ,  th e  i n t  e r - c  oiapet i t  io n  o f  Lolium  

c u l t i v a r s ,  d u r in g  t h e  estab lish m en t phase o f  a sward, was i n v e s t i g a t e d  

d u r in g  one grw d.ng seaso n .



RKVIEW OF LITJiIMTURa

I  lit e r  -  sp ec i  f i o  G oiiio e t  i  t  i  on

One o f  t h e  t h e o r i e s  p u t  fo rw ard  i n  s u p p o r t  o f  m ix tu r e s  c o n t a i n i n g  

more th a n  one g r a s s  s p e c i e s  i s  t h a t  t h e  v a r y in g  grow th c y c l e s  d i s p l a y e d  

w i l l  d o v e t a i l  t o g e t h e r .  T h e o r e t i c a l l y ,  t h i s  sho u ld  lead, t o  a more 

l e v e l  s e a s o n a l  p r o d u c t io n  s i n c e ,  when one g r a s s  has  p a s se d  th ro u g h  i t s  

most p r o d u c t iv e  p h a s e ,  a n o th e r  w i l l  make t h e  ru n n in g .  A.s a consequence  

o f  t h i s ,  a h ig h e r  t o t a l  p ro d u c t io n  sh o u ld  a l s o  he  p o s s i b l e .

B l a s e r ,  S k r d la  and T a y lo r  ( l9 5 2 )  i n  t h e i r  r e v ie w  o f  l i t e r a t u r e  

r e l a t i n g  t o  t h e  p rob lem s o f  compounding s e e d s  m ix tu r e s  s t a t e d  t h a t  t h e r e  

was no i n c r e a s e  i n  t o t a l  p roduc tion ,  f o l lo w in g  t h e  u s e  o f  com plex m ix tu re s  

s in c e  any i n c r e a s e  shovm by one s p e c i e s  was b a la n c e d  by a c o r r e s p o n d in g  

l o s s  i n  a n o th e r .  N e i t h e r  c o u ld  th e y  f in d  any i n s t a n c e  r e p o r t e d  w hereby 

a more l e v e l  s e a s o n a l  p r o d u c t io n  had been  o b ta in e d  as  a r e s u l t  o f  u s in g  

s e v e r a l  s p e c i e s .  They a l s o  s t r e s s  t h a t  i n  farm p r a c t i c e  i t  i s  im p o s s ib le  

t o  f i n d  a management s u i t a b l e  f o r  a l l  com ponents o f  a m ix tu r e  and t h a t  

t h e r e f o r e  some w i l l  b e  fa v o u re d  w h i le  o th e r s  a re  d e i / re s se d .  T h is  must 

u l t i m a t e l y  l e a d  t o  t h e  s p e c i e s  m ost s u i t e d  t o  t h e  management and e n v i ro n -  

aient becoaiing dom inan t.

The f a i l u r e  o f  complex m ix tu r e s  i s  a t t r i b u t e d  by S ta p le d o n  ( l9 3 9 )  

t o  t h e  s e l e c t i v e  g r a z in g  o f  a n im a ls  rem oving th e  more p .a l a t a b le  s p e c ie s  

and a l s o  t o  t h e  g r e a t  d i f f e r e n c e s  i n  grow th form t h a t  can  p e r t a i n  betw een 

s p e c i e s .

.L t r i a l  u s in g  m ix tu re s  c o n t a i n i n g  t im o th y  (Phleum o r a t e n s e  L . ) ,  

c o c k s fo o t  ( D a c t y l i s  g l a a e r a t a  L . ) ,  b en t  ( i g r o s t i s  a lb a  L . )  and smooth 

s t a l k e d  meadow g r a s s  (Pos p r a t e n s i s  L . )  which was r e p o r t e d  by f.enson 

:• :d h e i n  (1 9 M ) showed an ad v a n ta g e  f o r  t h e  aiore complex m ix tu r e s  i n  t h e



f i r s t  y e a r  when a h ig h e r  y i e l d  was o b ta in e d  th a n  from meadow g r a s s  

a lo n e .  S i jh s s / 'u e n t ly ,  however, a l l  m ix tu re s  r a p i d l y  became dominated 

by meadow ryrass and a t  no t im e  was m id-snm ner growth i n c r e a s e d  by t h e  

i n c l u s i o n  o f  s e v e r a l  s p e c i e s .

Gregor (l9 t-0) r e p o r t e d  t h a t  a m ix tu re  o f  p e r e n n i a l  r y e g r a s s ,  c o c k s 

f o o t  and t im o th y  soon became c o m p le te ly  dom inated  by t h e  r y e g r a s s  and 

t h a t  t h e  y i e l d  from th e  m ix tu i 'e  i n  t h e  second y e a r  ivas l e s s  th a n  t h a t  

from p u re  r y e g r a s s  or c o c k s fo o t  sw ards.

The t r i a l  r e p o r t e d  by W ilson  and Peake (1956) i n  w hich smooth brome 

(b e rn a  in e rm is  L eyas)  c o c k s fo o t  and re d  f e s c u e  ( I 'e s tu c a  r u b r a  L . ) were 

Town a lo n e  and i n  a l l  c o m b in a t io n s  was d e s ig n e d  t o  t e s t  t h e  assum ption  

t h a t  a g r a s s  w i l l  m a in ta in  i t s  i n d i v i d u a l  grow th c h a r a c t e r i s t i c s  when 

-rw m  in  c o m b in a t io n s  w i th  o th e r  g r a s s e s .  They found t h a t  c o c k s f o o t ,  

beinp; t h e  s t r o n g e s t  growing g r a s s ,  i n h i b i t e d  th e  o th e r  s p e c ie s  so t h a t  

th e y  w ere u n a b le  t o  d i s p l a y  t h e i r  norm al grow th c y c l e s .  A berg , Johnson  

and W i l s i e  ( l9 4 5 )  w ork ing  w i th  m ix tu r e s  o f  l u c e r n e  ( i le d ic a g o  s a t i v a  L . ) ,  

r e d  c l o v e r  ( T r i f o l iu m  p r a t e n s e  L . ) ,  t im o th y  and smooth brome found no 

s i g n i f i c a n t  g a in  o r  l o s s  by com bLiing s p e c i e s ,  any i n c r e a s e  in  one 

b e in g  o f f s e t  by a l o s s  i n  a n o th e r .  They s t a t e  t h a t  t h e  r e s p o n s e  o f  

s p e c ie s  i n  m ix tu r e s  i s  o f  t h e  com plem entary  ty p e  r a t h e r  th a n  m u tu a l ly  

b e n e f i c i a l  o r  a n t a g o n i s t i c .

The e v id e n c e  a g a i n s t  th e  m a t e r i a l i s a t i o n  o f  th e  t h e o r e t i c a l  advan

t a g e s  o f  more l e v e l  s e a s o n a l  p ro d u c t io n  and h ig h e r  t o t a l  y i e l d  c la im e d  

f o r  com plex m ix tu r e s  i s ,  t h e r e f o r e ,  v e ry  s t r o n g .
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The r e a s o n s  u n d e r ly in g  th e  i n c l u s i o n  o f  s e v e r a l  c u l t i v a r s  o f  a 

s p e c ie s  i n  a m ix tu re  a r e  somewhat s i m i l a r  t o  th o s e  advanced  f o r  m ix tu re s  

o f  s p e c ie s  v i z  -  more l e v e l  s e a s o n a l  o u tp u t  and g r e a t e r  e a s e  o f  manage

ment due t o  d if fe r e n c e s  in  growth forms and p a l a t a b i l i t y  b e in g  l e s s  th a n  

between s p e c ie s ,  S ta p le d o n  ( l9 3 9 )  d id ,  however, acknowledp;e t h e  fa c t  

t h a t  c o m p e t i t io n  can  e x i s t  betw een c u l t i v a r s  a s  i n  a r a ix tu re  o f  hay and 

p a s tu r e  c u l t i v a r s  a b u lk y  hay c ro p  may sm other t h e  p r o s t r a t e  p a s t u r e  

c u l t i v a r .  S ta p le d o n  a l s o  p o in t e d  out t h a t  g ra z in g  i n  e a r l y  sp r in g , a t  

t h e  t im e  when th e  hay c u l t i v a r  i s  growing a c t i v e l y ,  w i l l  t e n d  to  s u p p re s s  

i t .  C o n v e rse ly  l a x  g r a z in g  in  e a r ly  s p r in g  fo l lo w ed  by heavy g ra z in g  

w i l l  be harm fu l t o  th e  l a t e  p a s t u r e  c u lt iv a r s .  He d id ,  however, r e g a r d  

th e  i n c l u s i o n  o f - e a r l y  and l a t e  c u l t i v a r s  i n  a m ix tu re  a s  b e n e f i c i a l  in  

g iv in g  more even herbage  g row th , a t  l e a s t  i n  th e  e a r l y  l i f e  o f  a l e y .

Davids ( 1939) su g g es ted  t h a t  s in c e  8 .23  p e r e n n i a l  ry eg r a ss  i s  so l a t e  i n  

sp rin g  n m ix tu re  w i th  any e a r l y  growing c u l t i v a r  i s  c a l l e d  f o r .  Hunt 

( 1957) a l s o  was o f  t h e  o p in io n  t h a t  a b le n d  o f  c u l t i v a r s  would r e s u l t  

i n  more even p ro d u c t io n  provided  t h e  e a r l y  growing ty p e s  d id  n o t  sm other 

th e  la t e r  ones .

J o n e s  ( 1958a) has  d e s c r ib e d  an experim en t i n  w hich th e  c o m p e t i t io n  

between e a r l y  and l a t e  c u l t i v a r s  o f  p e r e n n i a l  r y e g r a s s  was m easured, 

fie confirm ed S ta p le d o n ’ 3 s ta te m e n t  t h a t  by v a ry in g  t h e  management in  

terms o f  tim e  o f  c u t t i n g  e i t h e r  th e  e a r l y  or l a t e  c u l t i v a r  would be 

f a v o u re d .

A ccord in ' t o  C harles ( l 96la )  a m ixture o f  e a r ly  and I c t e  c u lt iv a r s  

o f  th e  same s p e c ie s  gave a more l e v e l  production  over th e  season  in  th e  

e a r lv  v oars o f  th e  t r i a l  but th a t  t h i s  was la t e r  l o s t ,  due to  th e  dominance
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o f  one c u l t i v a r  o ve r  th e  o th e r s .  He a l s o  r e p o r te d  t h a t  t h e  p e r s i s t e n c e  

o f  I .r is ! i  30(1 0 .2 4  p e r e n n i a l  r y e g r a s s  v/as reduced  when sown w ith  3 . 2 j  

p e r e n n i a l  r y e g r a s s .  T h i s ,  however, was in f lu e n c e d  by aan a g en en t  s in c e  

a f t e r  5 y e a r s  r o t a t i o n a l  g r a z in g  954 o f  th a  t i l l e r s  fro.a an I r i s h / 3 . 2 5  

s'oard were o f  th e  8 .2 5  ty p e  and 7 2 /  were 8 ,2 5  in  an S , 24/ 3 ,2 5  sward.

A t a n o th e r  c e n t r e ,  a f t e r  6 y e a r s  o f  c o n t in u o u s  h a rd  g ra z in g , 8 .2 5  t i l l e r s  

made up 99a  and 97/- o f  t h e  I r i s h  and 8 .2 4  swards r e s p e c t i v e l y -  D i f f e r 

ences  i n  t o t a l  y i e l d  o f  t h e s e  ry e g r a s s  c u l t i v a r  m ix tu re s  w ere sm all  and 

m ix tu re s  c o n t a in in g  one c u l t i v a r  w ere as p ro d u c t iv e  a s  th o s e  w i th  two.

Gregor ( 194O) found a h ig h e r  y i e l d  was o b ta in e d  by com bining  A y rs h i r e  

and a l a t e  f lo w e r in g  r y e g r a s s  and s i m i l a r l y  a m ixture o f  e a r l y  and l a t e  

c o c k s fo o ts  gave th e  h ig h e s t  y i e l d .  I n  agree..lent w ith  t h i s  Hanson,

G arber and Myers ( l9 5 2 )  r e p o r t e d  h ig h e r  y i e l d s  from m ix tu re s  c o n t a in in g  

two o r more c u l t i v a r s  o f  smooth s t a l k e d  meadow g r a s s  compared t o  t h e  

y i e l d s  o f  s i n g l e  c u l t i v a r s .  I n  an o th e r  t r i a l  Gregor and Watson (1954) 

found th e  c o m p e t i t io n  betw een c o n t r a s t i n g  ty p e s  o f  p e r e n n i a l  r y e g r a s s  to  

be i n t e n s e .  T h e i r  r e s u l t s  i n d i c a t e d  t h a t  when grown a lo n e  a l l  ty p e s  

were p e r s i s t e n t  b u t  i n  c o m p e t i t io n  one f l o u r i s h e d  a t  t h e  expense  o f  i t s  

p a r t n e r  i n  t h e  m ix tu re .

The complementar\/ n a t u r e  o f  t h e  growth c y c l e s  o f  r y e g r a s s  c u l t i v a r s  

i s  s t r e s s e d  by Hughes ( l 9 5 l ) .  Hunt ( l9 5 9 ) ,  Hunt and Thomson ( l955 )  and 

P r e n d e r g a s t  and Brady ( l9 5 5 , 1955a)» These w orkers  found t h a t  t h e  most 

s u c c e s s f u l  method o f  u t i l i z i n g  th e  c o n t r a s t i n g  grow th c y c le s  o f  ea r ly  

and l a t e  r y e g r a s s e s  was by sowing them in  s e p a r a t e  m ixtu res. By so  

doing each  c u l t i v a r  was a b le  t o  e x h i b i t ,  t o  t h e  f u l l ,  i t s  own growth 

rhythm. T h is  p ro v id e d  a more even sp read  o f  herbage  grow th  and a lo n g e r  

grazing season . Prender/;ast ( l9 5 9 ) su ggested  th a t as e a r ly  ty p es tend  

to  become dominated by l a t e  ty p o s  swards o f  d if f e r e n t  ages developed  fran
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niixed sowings may show th e  com pleinentaiy a d v a n ta g e s  g a in e d  from s e p a r a t e  

sowings o f  e a r l y  and l a t e  c u l t i v a r s .  He a l s o  r e p o r t e d  on a t r i a l  i n  

which a m ix tu re  o f  I r i s h  and New Z ea lan d  gave a more p r o d u c t iv e  sward 

th a n  e i t h e r  a lo n e .

Hunt and Thomson (1955) su g g e s te d  t h a t  t h e  te n d en cy  f o r  q u ick  grow

in g  e a r l y  c u l t i v a r s  t o  dom inate  t h e  l a t e  c u l t i v a r s  i n  t h e  f i r s t  y e a r  o f  

a sward may b e  re d u c e d  by  sowing a g r e a t e r  q u a n t i t y  o f  s e e d  o f  t h e  l a t e  

ty p e .

From t h e  in f o r m a t io n  a v a i l a b l e  i t  can  b e  a p p r e c i a t e d  t h a t  t h e  siia- 

p l i f i c a t i o n  o f  m ix tu re s  t o  c u l t i v a r s  o f  a s i n g l e  s p e c ie s  does n o t  

n e c e s s a r i l y  meet th e  n eed s  o f  t h e ' farm er i n  su p p ly in g  a  h ig h  an n u a l  

p r o d u c t io n  o f  h e rb a g e ,  i n  s te a d y  in c re m e n ts ,  th ro u g h o u t  t h e  y e a r .  The 

p o s i t i o n  was w e l l  summed up by J o n e s  ( l9 5 9 )  who w ro te  when a

farm er i n c lu d e s  i n  h i s  seed s  m ix tu r e s  many s t r a i n s  o f  a s p e c i e s ,  t h e  

ty p e  o f  management p r a c t i s e d  d u r in g  th e  f i r s t  few y e a r s  m u s t ,  t o  a l a r g e  

e x t e n t ,  d e c id e  w hich o f  t h e s e  ty p e s  o r  s t r a i n s  w i l l  e v e n t u a l l y  dominate 

th e  sward".

P ro d u c t io n  o f  E y e p ra s s  G u l t i v a r s

Much o f  t h e  e a r l y  work a t  th e  Welsh P l a n t  B reed in g  S t a t i o n  was 

c o n ce rn ed  w i th  t h e  e v a l u a t i o n  o f  in d ig e n o u s  and com m ercia l c u l t i v a r s .

The i n v e s t i g a t i o n s  r e p o r t e d  by J e n k in  ( 195O), S ta p le d o n  ( I 924) , S tap led o n  

and J o n e s  (1925)? D av ies  (1939) and Jo n e s  (1939) showed t h a t  i n  g e n e r a l  

t h e  in d ig e n o u s ,  o r  l a t e ,  c u l t i v a r s  were l e s s  p r o d u c t iv e  i n  th e  t i r s t  h a r 

v e s t  y e a r  b u t  t h a t ,  t h e r e a f t e r ,  t h e i r  y i e l d s  were b e t t e r  th a n  commei'cial 

c u l t i v a i ' s .  T h is  was n o t  always t h e  c a s e  a s  some t r i a l s  showed th e  

in d ig e n o u s  t o  o u t - y i e l d  t h e  Goninercial even i n  th e  f i r s t  y e a p (S ta p le d o n  

( 1924)). Cooper and Saeed ( l9 4 9 )  found I r i s h  t o  commence a c t i v e  growth 

e a r l i e r  i n  s p r in g  b u t  t h a t  a f t e r  t h e  second  c u t  i t s  p r o d u c t i v i t y  • ■' -
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d e c re a se d  and t o t a l  y i e l d  was s i g n i f i c a n t l y  below b r e d  c u l t i v a r s .

'Davies (1952) a l s o  c o n s id e r e d  I r i s h  t o  be  o f  low p r o d u c t i v i t y  and p e r 

s i s t e n c y .  These  i n v e s t i g a t i o n s ,  J e n k in  ( I 95O), S ta p le d o n  ( 1924) ,

S ta p le d o n  and J o n e s  ( 1925) ,  D av ies  (1939) and J o n e s  (1 9 3 9 ) ,  a l s o  demon

s t r a t e d  t h e  e f f e c t  o f  management on t h e  r e l a t i v e  y i e l d s  o f  e a r l y  and 

l a t e  c u l t i v a r s ,  t h e  e a r l y  c u l t i v a r s  b e in g  fa v o u re d  by  a  more l e n i e n t  

system  o f  c u t t i n g  and th e  l a t e  ty p e s  showing a t  t h e i r  b e s t  under h a rd  

g r a c in g .

Sonneve ld  ( l9 5 5 )  and Van den Bergh , de Boer and Van de Kaa (1958) 

have a l s o  shown t h a t  t h e  management imposed on a sward i n f l u e n c e s  th e  

ty p e s  o f  g r a s s  t h a t  s u r v iv e .  G u t t i n g  f o r  ha;̂ >' was found t o  i n c r e a s e  t h e  

number o f  e a r l y  f lo w e r in g  hay ty p e s  s u r v iv in g ,  w h i le  g r a z i n g  fa v o u re d  

t h e  l a t e  p r o s b r a t e  t y p e s .

G ardner ( I 96O) d em o n s tra ted  t h a t  s e l e c t i o n  o c c u r re d  i n  a p o p u la t io n  

o f  I r i s h  r y e g r a s s  under g r a z in g  c o n d i t i o n s .  A f t e r  11 y e a r s  th e  s u r v iv 

in g  p l a n t s  w ere s l i g h t l y  l a t e r  i n  m a tu r in g  and more l e a f y  i n  autumn th a n  

newly p ro p a g a te d  p l a n t s .

I n  S c o t l a n d  c o - o r d in a te d  t r i a l s  on th e  r e l a t i v e  p ro d u c t io n  o f  r y e 

g r a s s  c u l t i v a r s  have been  c a r r i e d  out by  Oopeaian, l i e d d le .  Hunt and 

Sampford (1 9 5 8 ) .  Y ie ld s  were d e te rm in ed  by m onth ly  c u t t i n g  by an a u to 

s c y th e  and un d er  t h i s  system  I r i s h  and New Z ea lan d  c o n s id e r a b ly  o u ty ie ld e d

S . 23 a l th o u g h  th e  d i f f e r e n c e  v/as n o t  so marked when 12 cw t.  o f  'N itro-chalic* 

was a p p l i e d  d u r in g  t h e  grow ing sea so n .  The New Z e a la n d  c u l t i v a r  was 

o u t s t a n d in g  i n  a l l  t r i a l s  h av in g  t h e  h ig h e s t  y i e l d  and a  v e ry  l e v e l  

s e a s o n a l  o u tp u t .

A somewhat s i m i l a r  t r i a l  c a r r i e d  out i n  N o r th e rn  I r e l a n d  by  McNetridge, 

Boyd, K e lly  and L inehan  (1958) p la c e d  th e  c u l t i v a r s  i n  much th e  same ran k  

a s  th e  S c o t t i s h  w o rk e rs .  The r e la t iv e  y i e l d s  fo r  New Z e a la n d ,  I r i s h  and



s . 23 were g iv en  a s  111, 99 and 93 r e s p e c t i v e l y .  No i n t e r a c t i o n s  were

r e c o r d e d  betw een c u l t i v a r s  and l e v e l  o f  n i t r o g e n o u s  m anuring  and s in c e

c u l t i v a r  d i f f e r e n c e s  amounted t o  on ly  18^  betw een th e  h i g h e s t  and th e

lo w e s t  and m anuring  d i f f e r e n c e s  were a s  h ig h  as  63/t i t  was co n c lu d e d  t h a t

c h o ic e  o f  c u l t i v a r  -was o f  l i t t l e  im p o rtan ce .

A no ther I r i s h  t r i a l  r e p o r t e d  by P ro u d fo o t (1957) a g a in  co n f irm e d

th e  f i n d i n g s  o f  Oopeman e t  a l .  (1958) t h a t  e a r l i e r  -flow ering c u l t i v a r s

were more p r o d u c t iv e  th a n  l a t e r  f lo w e r in g .

Hughes ( 1958) compared I r i s h  and 3 .2 4 ,  which i s  a s i m i l a r  ty p e  t o

New Z e a la n d ,  under  g r a z in g  and hay==and«aftermath t r e a t m e n t s .  He found

t h a t  S . 24 was by f a r  t h e  b e t t e r  c u l t i v a r  and o u ty i e ld e d  I r i s h  under  a l l

management sy s tem s . When th e  p r o d u c t io n  o f  th e  " I r i s h  sward" a s  a

whole ( i n c l u d in g  unsown s p e c ie s )  was compared w i th  th e  "8 .2 4  sward" th e  
t h e

s u p e r i o r i t y  of/S.2Zt- component was Jtiasked e s p e c i a l l y  where no a d d i t i o n a l  

n i t r o g e n  had been  a p p l i e d .  The sp re a d  o f  th e  unsown s p e c i e s ,  rough  

s t a l k e d  meadow g r a s s  (Poa t r i v a l i s  L . ) and ai'i i n c r e a s e  i n  t h e  w h i te  c l o v e r  

c o n t r i b u t i o n  b o o s te d  t h e  y i e l d  o f  th e  " I r i s h  s-ward." A s i m i l a r  e f f e c t  v/aa 

n o te d  by P ro u d fo o t  (1 9 5 7 ) ,  Hunt and Thomson (1955) and P r e n d e r g a s t  (1959)• 

T r i a l s  c a r r i e d  ou t by H ed d le ,  Dawson and G regor ( l 9 5 0 ) ,  showed t h a t  

t im e  o f  c u t t i n g  can  in f l u e n c e  t h e  r e s u l t s  o b ta in e d  i n  c u l t i v a r  com pari

so n s .  When t h e  p l o t s  were c u t  a c c o rd in g  t o  s ta g e  o f  grow th r a t h e r  th a n  

by c a l e n d a r  d a te  th e  l a t e  c u l t i v a r s  gave much h ig h e r  y i e l d s  w hereas  -when 

a m onth ly  c u t t i n g  reg im e was imposed r e s u l t s  s i m i l a r  t o  th o s e  a l r e a d y  

m en tioned ,  Oopeman e t  a l .  (1 9 5 8 ) ,  M cPetr idge  e t  a l .  ( ‘1958) and P ro u d fo o t  

( 1957) were o b ta in e d .

A g r a z in g  - t r i a l  c o n d u c ted  by Hunt and Thomson ( l9 5 5 )  shovred a s l i g h t  

advan tage  f o r  S . 23 over I r i s h  i n  b o th  herbage  and l i v e s t o c k  s t a r c h  eq u iv a 

l e n t  p r o d u c t io n .  T h is  r e s u l t  i s  a r e v e r s a l  o f  th e  p o s i t i o n  as  found by
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Hunt ( 1956) when S . 23 and I r i s h  were compared by m onthly c u t s .  T h is  

was p a r t ly  a t tr ib u te d  to  th e  fa c t  th a t ,  when cu t by an a u to sc y th e , th e  

y ie ld  o f  3 .2 3  was u n d erestim ated  as much o f  th e  herbage was below  th e  

l e v e l  o f  th e  c u t t in g  b ar.

Jon es ( 1953) compared an e a r ly  and l a t e  c u l t iv a r  o f  c o c k s fo o t  cu t  

by a u to sc y th e  and hand sh ea rs  and found th a t th e  y i e ld  o f  th e  e a r ly  

c u lt iv a r  as e s tim a ted  by th e  a u to scy th e  was 36% o f  th e  hand shear c u t ,  

w h ile  fo r  th e  l a t e  c u l t iv a r  i t  was on ly  39^» D av ies (1953) found th a t  

by u s in g  hand sh ears 3 .2 3  y ie ld e d  as much as I r i s h ,  even in  sp r in g , when 

th e  e a r ly  grow ing I r i s h  should  have had th e  advantage. In another  

experim ent D a v ies  ( 196O) rep o rted  th a t although  S .23 had s im ila r  t i l l e r  

numbers and w eigh t per t i l l e r  as I r i s h  in  s p r in g ,y ie ld s  e stim a ted  by 

mov?er c u ts  p la c e d  I r i s h  w e ll  ahead.

I t  i s  apparent from th e  fo reg o in g  r e p o r ts  th a t th e  y i e l d  o f  c u l t i 

va rs  i s  s tr o n g ly  in f lu e n c e d  by (a ) frequency o f  d e f o l ia t io n ,  (b) h e ig h t  

o f  cu t and (c )  l e v e l  o f  n itro g en o u s manuring. The in t e r a c t io n  between  

c u l t iv a r s  and method o f  a ssessm en t makes i t  very im portant to  in te r p r e t  

r e s u l t s  w ith  t h i s  f a c t  c l e a r ly  in  mind.

M orp h olog ica l and P h y s io lo n ic a l  Background to  C u lt iv a r  D if f e r e n c e s

The p e r s is t e n c e  o f  c u l t iv a r s  o f  p e r e n n ia l ry eg r a ss  has been shov/n 

by Cooper and Saeed (1949) to  be c l o s e l y  l in k e d  to  th e  number and f r e 

quency o f f lo w er in g  t i l l e r s  produced. These w orkers rep o r te d  th a t  

e a r ly  hay ty p e s , such as I r i s h ,  which produce la r g e  numbers o f  f lo w er in g  

heads weaken th em se lv es  in  th e  p r o c e ss . When th e  f lo w e r in g  shoot
A x i k k A  AY

e lo n g a te s  th e  buds are in h ib it e d  and r e l a t i v e l y  l i t t l e  l e a f

i s  produced. T h is  red u ctio n  in  p h o to sy n th e tic  area must low er th e  r a te  

o f  carbohydrate p rod u ction  which means l e s s  m a te r ia l a v a ila b le  to  i n i t i 

a te  reo-rowth a f t e r  d e f o l ia t io n .  They fu rth er  s t a t e  t h a t ,  during flow erin g .



-  11 -

t h e r e  i s  a movement o f  th e  r e s e r v e  c a rb o h y d ra te s  from th e  r o o t s  t o  th e  

f lo w e r in g  s h o o ts  which c a u s e s  a s to p  •.■age i n  r o o t  grow th and l o s s  in  

w e ig h t .  T h is  has  a l s o  been  n o te d  by R oberts and Hunt (l9_?3) , Baker 

( 1957)5 Weinmann ( l9 4 3 ) ,  Jo n es  (1958) and R o b e r ts  and S truckm eyer ( 1946) .  

Boper ( 1958) found t h a t  d ea th  o f  p l a n t s  a f t e r  flo w er in g  was d i r e c t l y  

p r o p o r t i o n a l  t o  t h e  amount o f  f lo w e r in g .  G rider ( l9 5 5 )  r e p o r t e d  a 

s toppage  o f  r o o t  grow th i n  g r a s s e s  fo llo w in g  d e f o l i a t i o n ,

D av ies  (1953) observed  t h a t  p a s t u r e  c u l t i v a r s  reg rew  more q u ic k ly  

a f t e r  c u t t i n g  th a n  hay c u l t i v a r s .  T h is  was e x p la in e d  by a h y p o th e s i s  

t h a t ,  when a p l a n t  i s  cu t during a p e r io d  o f  head p rod u ction , any 

r e p r o d u c t iv e  t i l l e r s  t h a t  a r e  c u t  w i l l  d i e  and t h a t  in  consequence th e  

h ig h e r  t h e  r a t i o  o f  f e r t i l e  t o  barren t i l l e r s  t h e  more pronounced  th e  

d ep ression  in  g row th . D avies (1953) a l s o  showed t h a t  p e r s i s t e n c e  and 

a f te rm a th  sh ootin g  a re  r e l a t e d  s in c e  a p lan t producing many heads i n  

autumn can n o t s t o r e  a s u f f i c i e n t  r e s e r v e .  As autumn s h o o t in g  i s  one 

o f  t h e  c h a r a c t e r i s t i c s  o f  e a r l y  c u l t i v a r s  t h e i r  l a c k  o f  p e r s i s t e n c e  can 

be p a r t l y  a t t r i b u t e d  t o  t h i s  h a b i t .

J o n e s  ( 1958) d i s c u s s e d  an experim ent w ith  t im o th y  c u l t i v a r s  i n  which 

i t  was found t h a t  when c u t t i n g  o n ly  removed v e g e t a t i v e  p o r t i o n s ,  w ith o u t  

damage to  stem a p i c e s ,  each t i l l e r  was capab le o f  im m ediate  regrow th, 

wlien t h e  stem apex  was removed or damaged t h a t  t i l l e r  was in c a p a b le  o f  

r e  growth and t h e  b a s a l  buds  were s t im u la t e d  t o  grow. These new t i l l e r s  

w ere ,  however, s low er  t o  develop  th a n  uninjured t i l l e r s .  E a r ly  c u lt iv a r s ,  

which a r e  more e r e c t  th a n  l a t e  c u l t i v a r s  w i l l  t h e r e f o r e  s u f f e r  a s e tb a c k  

a s  d e s c r ib e d ,  t h u s  m aking t h e i r  re c o v e ry  a f t e r  d e f o l i a t i o n  slow in  compa

r i s o n  w i th  p r o s t r a t e ,  l a t e  c u l t i v a r s .  D av ies  ( l9 5 2 )  a t t r i b u t e d  th e  poor 

p e r s is te n c e  o f  e a r ly  com m ercial c u lt iv a r s  t o  t h e ir  b e in g  more e r e c t  and 

in  conseouonce b e in g  ea ten  out by s to ck . A ccording to  Danger ( l9 5 9 ) ^hen
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sh o o t  a p i c e s  were removed by c u t t in g ,th e  a b i l i t y  o f  t h e  p l a n t  t o  re c o v e r  

was dependen t on t h e  number o f  v e g e t a t i v e  t i l l e r s  re m a in in g  and th e  c a p a 

c i t y  o f  t h e  p l a n t  t o  p roduce  new t i l l e r s .

S u l l i v a n  & Sprague ( l9 4 3 )  fo l lo w ed  changes  i n  t h e  c a rb o h y d ra te  

c o n te n t  o f  p e r e n n i a l  r y e g r a s s  r o o t s  fo l lo w in g  c u t t i n g  and found  t h a t  

th e  w a te r  s o lu b le  c a rb o h y d ra te  d e c re a se d  f o r  a few days and th e n  i n c r e a 

sed , T h is  was c o n s id e r e d  as  ev idence  t h a t  t h e s e  compounds were i n  f a c t  

r e s e r v e  s u b s ta n c e s  t h a t  were m o b i l iz e d  to  promote f r e s h  growth a f t e r  

c u t t i n g .  When d e f o l i a t e d  p l a n t s  w ere p la c e d  i n  a darlcroom, t h e  s o lu b le  

c a r b o h y d r a t e 8 f e l l  c o a t i a u o u s l y  t o  t h e  poiz it o f  e x h a u s t io n  th u s  showing 

th e  n e c e s s i t y  f o r  p h o to s y n th e s i s  i n  r e p l e n i s h i n g  th e  re s e rv e s *  C o n tra ry  

t o  t h i s  M i t c h e l l  (1934) found no ev idence  t o  su g g e s t  t h a t  a f t e r  d e f o l i a 

t i o n  t h e  r o o t s  s u p p l i e d  c a rb o h y d ra te s  t o  t h e  d e v e lo p in g  l e a v e s .  lie was 

o f  t h e  o p in io n  t h a t  t h e  d e c re a s e  i n  r o o t  growth f o l lo w in g  c u t t i n g  c o u ld  

be e x p la in e d  by th e  f a i l u r e  o f  f r e s h  a s s i m i l a t e  t o  r e a c h  t h e  r o o t s ,  r a t h e r  

th a n  a t r a n s f e r e n c e  from th e  r o o t s  t o  th e  to p s .

Weaver and C lem ents  (1938) have d e f in e d  c o m p e t i t io n  a s  " e s s e n t i a l l y  

a d e c r e a s e  i n  th e  amount o f  w a te r ,  n u t r i e n t s  or l i g h t  a v a i l a b l e  f o r  each 

i n d i v i d u a l " .  They l a r g e l y  d is c o u n t  c o m p e t i t io n  f o r  a c t u a l  space  b o th  

above and below  ground . T h e i r  f i n d i n g s  su g g es ted  t h a t  t h e  g r e a t e s t  

c o m p e t i t io n  i s  be tw een  i n d i v i d u a l s  o r  s p e c ie s  V nich make s i m i l a r  demands 

on th e  a v a i l a b l e  n u t r i e n t s  and l ig h t , ,  and l e a s t  among p l a n t s  a b s o rb in g  

a t  d i f f e r e n t  l e v e l s  and whose v e g e t a t i v e  development i s  a t  d i f f e r e n t  

h e i g h t s .

Varma ( l9 3 8 )  found  t h a t  c o m p e t i t io n  was u s u a l l y  most s e v e re  between 

u n l i k e  s p e c ie s  b u t  i n  some c a s e s  th e  r e v e r s e  c o u ld  b e  t r u e .  The g e n e r a l  

p a t t e r n  o f  c o m p e t i t io n  o u t l i n e d  showed t h a t  s i m i l a r  i n d i v i d u a l s  c o u ld
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e x i s t  to g e th e r  even i f  in  an im p o v erish ed  c o n d i t io n .  As d i f f e r e n c e s  

'between in d iv id u a l s  dev e lo p ed  th e r e  was a g r e a t e r  chance o f  one ‘becoming 

dom inant over t h e  o th e r ,  O o m p e titio n  in c re a s e d  up t o  a maximum as 

d i f f e r e n c e s  w idened , th e n ,  ‘beyond t h i s ,  c o m p e tit io n  d e c re a se d  a g a in  

u n t i l  a p o in t  was re a c h e d  where th e  s p e c ie s  w ere so d i f f e r e n t  a s  t o  be 

com plem entary  in  t h e i r  grow th h a b i t s  and c o m p e tit io n  was a t  a minimum.

Such a sequence was s u g g e s te d  by Jo n e s  (1936) when he showed t h a t  

c o m p e tit io n  was g r e a t e r  betw een an e a r ly  ry e g ra s s  and c o c k s fo o t th a n  

betw een  an e a r ly  ry e g r a s s  and ‘ben t (A g ro s t is  s p p .) .  The b e n t was so 

l a t e  g row ing  in  s p r in g  t h a t  i t  d id  n o t i n t e r f e r e  w ith  th e  re c o v e ry  p e r io d  

o f  th e  e a r ly  ry e g ra s s  w h ereas  th e  c o c k s fo o t d id .

D av ies  ( 1926) c o n s id e re d  t h a t  m u tual sh ad in g  was th e  m ain f a c to r  

in  c o m p e ti t io n  betw een  p l a n t s .  He l a r g e l y  d is c o u n te d  r o o t  c o m p e tit io n  

p o in t in g  o u t t h a t  I t a l i a n  ry e g r a s s  was e q u a l ly  a g g re s s iv e  to w a rd s  lu c e rn e  

and rough  s ta lk e d  meadow g ra s s  w hich  e x h ib i t  c o m p le te ly  c o n t r a s t in g  r o o t 

in g  h a b i t s .  A h lg ren  and Aamodt (1939) on th e  o th e r  hand found  h a rm fu l 

r o o t  i n t e r a c t i o n s  betw een s p e c ie s .  In  su b se q u en t i n v e s t i g a t io n s  D onald 

( 1946) and A berg , Jo hnson  and W ils ie  ( l9 4 3 )  c o u ld  n o t c o n firm  t h a t  th e r e  

w ere any h a rm fu l r o o t  i n t e r a c t i o n s  and r e j e c t e d  t h i s  a s  a mode o f  compe

t i t i o n ,

Varma ( l9 3 6 )  and B e n e d ic t ( l9 !p .) d e m o n stra te d  t h a t  d ecay in g  r o o ts  

co u ld  p ro d u ce  to x ic  compounds w hich w ould d e p re s s  th e  g row th  o f  an 

a s s o c ia te d  p l a n t .  Varma*s e x p e rim en ts  w ith  B r a s s ic a s  a l s o  su g g e s te d  

t h a t  c o m p e ti t io n  betw een  p l a n t s  m igh t b e  due in  p a r t  t o  s o lu b le  to x ic  

s u b s ta n c e s  exuded by l i v i n g  r o o t s .

The im p o rtan ce  o f  l i g h t  i n  d e te rm in in g  p a s tu r e  y i e l d  i s  s t r e s s e d  

by  D onald ( l 9 3 l )  who s a id  t h a t  i f  w a te r and n u t r i e n t s  a re  i n  ad eq u a te  

su p p ly  th e  c e i l i n g  y i e l d  w i l l  be  d e te rm in e d  by  c o m p e tit io n  f o r  l i g h t .
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M itc h e l l  ( 1933 , 1933a, 1934? 1934a) d e m o n stra te d  from  a  s e r i e s  o f 

in v e s t i g a t io n s  th e  r o l e  t h a t  l i g h t  p la y s  in  th e  developm ent o f  ry e g ra s s  

and a l s o  th e  co m p a ra tiv e  e f f e c t s  o f  d e f o l i a t i o n  and  s h a d in g . He showed 

t h a t  th e  r a t e  o f  l e a f  fo rm a tio n  was dependent on th e  amount o f  l i g h t  

a v a i l a b l e .  P l a n t s  c u t  down t o  1 in c h  and grown in  a g reen h o u se  w hich 

ex c lu d ed  o n ly  55% o f  a v a i la b l e  l i g h t  soon p roduced  num erous new t i l l e r s  

b u t  when s e v e re ly  shaded o n ly  2 o r  3 t i l l e r s  d ev e lo p ed  in  th e  n e x t 2? 

days ( 19530) .  M i tc h e l l  ( l9 5 ^ n )  a l s o  found t h a t  sh a d in g  to  5P% d a y l ig h t  

gave a s  g r e a t  a r e d u c t io n  in  t i s s u e  fo rm a tio n  a s  two d e f o l i a t i o n s  a week 

a p a r t .  A n o th e r r e p o r t  by M itc h e l l  and C o le s  ( l9 5 3 )  i n d i c a te d  t h a t  th e  

number o f  t i l l e r s  form ed by a p la n t  was dependen t on th e  t o t a l  l i g h t  

energ y  a v a i la b l e  and n o t m e re ly  t h a t  p e n e t r a t in g  to  th e  b a s e  o f  th e  

p l a n t .  D ueanus, M i tc h e l l ,  P r i t c h a r d  and O a ld e r  ( 196O) d e m o n s tra te d  how

s h a d iig  r y e g r a s s  p l a n t s  t o  2Ü -  23% d a y l ig h t  showed a red u ce d  s u r v iv a l  

in  th e  r a t i o  1 0 0 : 5 4 * PcahiS,

D avidson  and  D onald  (1938) in  t h e i r  work w ith  s u b te r ra n e a n  c lo v e r  

(T r ifo l iu m  s u b te r ra n e a n  L .)  m a in ta in e d  t h a t  a s  a p la n t  grew th e  u pper 

le a v e s  o f  t h e  canopy shaded  th e  low er ones t o  such an e x te n t  t h a t  th e  

r e s p i r a t o r y  l o s s e s  o f  th e  low er le a v e s  w ere g r e a t e r  th a n  t h e i r  g a in  by 

p h o to s y n th e s is .  T hese le a v e s  th e n  became p a r a s i t i c ,  o b ta in in g  t h e i r  

m e ta b o l i te  by  t r a n s l o c a t i o n  from  th e  u p p er le a v e s -  S h ou ld  th e  low er 

p a r t s  o f  th e  p la n t  become so d e e p ly  shaded  t h a t  th e  r e s p i r a t o r y  lo s s e s  

o f  th e  p l a n t  a s  a w hole a r e  g r e a t e r  than i t s  p h o to s y n th e t ic  a c t i v i t y ,  i t  

w i l l  d ie  u n le s s  i t  d is c a r d s  some o f  th e  low er le a v e s .  T hese s ta te m e n ts  

do , o f  c o u r s e ,  r e f e r  to  c lo v e r  and, as  p o in te d  ou t by Brougham (1 9 5 8 ), 

p a s tu r e  s p e c ie s  w ith  n arrow  le a v e s  w i l l  a llo w  more l i g h t  to  p a s s  i n t o  

th e  low er l a y e r s .  T h e re fo re  a  c o n s id e ra b le  p ro p o r t io n  o f  a l l  l o a f  

b la d e s  w i l l  r e c e iv e  some l i g h t  and sen escen ce  o f  le a v e s  by sh ad in g  w i l l
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be re d u c e d . G rass l e a v e s  c a n , how ever, e x e r t  a c o n s id e ra b le  sh ad in g  

e f f e c t  a s  shown by S prague and G arber ( 193O) who found t h a t  c u t t in g  g r a s s  

when i t  was 8 - 1 0  in c h e s  h ig h  p e rm it te d  good c lo v e r  developm ent b u t 

a llo w in g  i t  to  re a c h  a more advanced s ta g e  m arked ly  re d u c e d  th e  amount o f 

c lo v e r  p r e s e n t .

Blaclunan and B lack  ( l9 5 9 )  r e p o r te d  a d i f f e r e n t i a l  re sp o n se  to  sh ad 

in g  o f  c u l t i v a r s  o f  p e r e n n ia l  r y e g r a s s ,  c o c k s fo o t and tim o th y . W ith 

c o c k s fo o t and tim o th y  th e  e a r l y  hay c u l t i v a r s  w ere l e a s t  t o l e r a n t  o f  

shade. But com paring 3*24 and 3 .2 3  p e r e n n ia l  ry e g ra s s  th e y  found th a t

8 .2 3  was s u p e r io r  in  grow th  r a t e  ex ce p t in  th e  d e e p e s t shade .

Norman ( 196O) in  a s e r i e s  o f  t r i a l s w h ic h  a s s e s s e d  t h e  e f f e c t s  o f  

d e f o l i a t i o n  and c o m p e ti t io n  u nder p a s tu r e  c o n d i t io n s  showed how sh ad in g  

can  in d u c e  a p la n t  t o  assume a more u p r ig h t  h a b i t  and so r e n d e r  i t s e l f  

more v u ln e ra b le  t o  d e f o l i a t i o n .  He a l s o  showed how c o m p e tit io n  can  

in c re a s e  th e  to p  r o o t  r a t i o  w hich a g a in  w eakens a p la n t  a f t e r  c u t t in g  

o r gra z in g ,a n d  t h a t  s e l e c t i v e  g ra z in g  c o n s id e ra b ly  re d u c e s  th e  r e l a t i v e  

v ig o u r  o f  a s p e c ie s  m aking i t  more e a s i l y  su p p re s se d  by  su b seq u en t compe

t i t i o n .

The c o m p e tit io n  f o r  l i g h t  and n i t r o g e n  and th e  i n t e r a c t i o n  betw een 

them has b een  s tu d ie d  by D onald (1938) u s in g  p e r e n n ia l  r y e g r a s s  as th e  

a g g re s s o r  s p e c ie s  and c a n a ry  g r a s s  ( P h a la r i s  tu b e ro s a ,  L .)  as  th e  su p p re s 

sed  s p e c ie s .  The te c h n iq u e  em ployed was such t h a t  fo u r  l e v e l s  o f  compe

t i t i o n  c o u ld  b e  s tu d ie d  -  no c o m p e ti t io n , c o m p e tit io n  fo r  l i g h t ,  c o m p e tit io n  

fo r  n i t r o g e n  and c o m p e tit io n  f o r  b o th  l i g h t  and n i t r o g e n .  H is  r e s u l t s  

showed t h a t  c o m p e tit io n  fo r  n i t r o g e n  red u ce d  l e a f  developm ent in  th e  ca n a ry  

g r a s s  by 73%. Thus i t s  c a p a c i ty  to  u t i l i z e  l i g h t  was i n d i r e c t l y  a f f e c te d .  

S im i la r ly ,  sh ad in g  o f  th e  c a n a ry  g r a s s  by  th e  r y e g r a s s  n o t on ly  red u ced  

p h o to s y n th e t ic  a c t i v i t y  b u t red u ce d  th e  u p ta k e  o f  n i t r o g e n  by 2(^6. When
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b o th  form s o f  o o m p e tit io n  w ere o p e ra t in g  th e  r e s u l t a n t  d e p re s s io n  o f  

c a n a ry  g r a s s  was much l a r g e r  th a n  th e  sum o f  th e  two s e p a ra te  form s o f  

c o m p e ti t io n . The a c tu a l  e f f e c t  on th e  c a n a ry  g r a s s  was t o  red u ce  bo th  

th e  s iz e  and number o f  t i l l e r s .

G h i'pp indale  ( l9 3 2 )  d e m o n stra te d  t h a t  s e e d l in g s  o f  a su p p re s se d  

s p e c ie s  c o u ld  p e r s i s t  in  an a r r e s t e d  form  f o r  a c o n s id e ra b le  tim e  and 

re c o v e r  on th e  rem oval o f  th e  a g g re s s iv e  s p e c ie s .

I t  i s  a p p a re n t t h a t ,  when th e  su p p ly  o f  m o is tu re  and n u t r i e n t s  

a r e  n o t l i m i t i n g ,  th e  main f a c to r  in  o o m p e tit io n  betw een  p a s tu r e  s p e c ie s  

i s  m u tu a l sh a d in g . T h is  e f f e c t  i s  i n d i r e c t  b eca u se  th e  p la n ts *  re d u c e d  

a b i l i t y  t o  p h o to s y n th e s is e  re d u c e s  th e  u p ta k e  o f  n u t r i e n t s .



E xperim ent 1.

The Y ie ld ,  P e r s i s te n c y  and Developm ent 

o f P e r e n n ia l  R y eg ra ss  C u l t iv a r s  when Grown 

T o g e th e r Under Bv/ard C o n d it io n s .
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INTRODUCTION

The u se  o f  c o n t r a s t in g  c u l t i v a r s  o f  p e r e n n ia l  r y e g r a s s  i n  a seeds 

m ix tu re  i s  j u s t i f i e d  by th e  h y p o th e s is  t h a t  th e  v a ry in g  g row th  c y c le s  

w i l l  be com plem entary  and r e s u l t  i n  a more even d i s t r i b u t i o n  o f  p ro d u c

t i o n .  W hile  th e  p e rc e n ta g e  o f  t i l l e r s  o f  c e r t a i n  c u l t i v a r s  i n  m ix tu re s  

has b een  in v e s t i g a t e d  C h a r le s  ( 1961) ,  th e  a c tu a l  c o n t r ib u t io n  t o  sea so n a l 

and t o t a l  y i e l d  has n e v e r been  d e te rm in e d .

E xperim en t 1  was d e s ig n e d  to  p ro v id e  in fo rm a tio n  on th e s e  a s p e c ts  

by m e asu rin g  th e  y i e l d  o f  c u l t i v a r s  o f  p e r e n n ia l  r y e g r a s s  when grown 

in  th e  c lo s e  a s s o c ia t io n  o f  a sw ard and a l s o  t o  r e c o r d  t h e i r  p e r s is te n c e  

and developm ent. A co n d en sed  acco u n t o f  th e  te c h n iq u e s  u sed  i n  t h i s  

in v e s t i g a t io n  has  a l re a d y  been  p u b lis h e d ,  G ardner ( l9 6 0 a ) .

T h e 'c u l t i v a r s  ch o sen  w ere I r i s h  com m ercia l, New Z ea lan d  C e r t i f i e d  

(m other s t r a i n )  and  S .23 , w hich a re  d e s c r ib e d  as "s tem m y -ea rly " , " le a f y -  

eax 'ly" and " l a t e  m a tu r in g " , r e s p e c t iv e ly .
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EXPERIMENTAL METHOD

D esign  and T rea tm e n ts

The t r e a tm e n ts  c o n s is te d  o f  3 c u t t i n g  f r e q u e n c ie s  a p p l ie d  to  th e  

7 p o s s ib le  co m b in a tio n s  o f  I r i s h ,  New Z ea lan d  and S . 23 r y e g r a s s .

A s p l i t - p l o t  ran d o m ised -b lo ck  la y o u t was ch o sen  a s  th e  t r e a tm e n ts  

r e a d i l y  l e n t  th e m se lv e s  t o  t h i s  a rran g em en t. S in c e  t h e  g r e a t e s t  i n t e 

r e s t  l a y  i n  th e  co iap ariso n s  betw een  c u l t i v a r  c o m b in a tio n s  th e s e  w ere 

t r e a t e d  as  sub p l o t s .  The c u t t in g - f r e c ju e n c ie s  th e r e f o r e  became th e
T«e

m ain pSMfes^which was c o n v e n ie n t f o r  sam pling  s in c e  a complete-*itt«sé^, p lo t  

c o u ld  b e  c u t  a t  each  d a te .  W ith 4  r e p l i e  a t  io n sy  t h i s  gave a t o t a l  o f  

8 4 /p lo t s .

The f r e q u e n c ie s  o f  c u t t i n g ,  w hich co m prised  th e  3 m ain p l o t s  o f  

th e  e x p e rim e n t, w ere d e te rm in e d  by th e  tim e  ta k e n  f o r  each  c u l t i v a r  to  

r e a c h  a g ra z a b le  h e ig h t o f  18 cm. when grown a lo n e . Thus fo r  th e  s o -  

c a l l e d  I r i s h  c u t t i n g  fre q u e n c y  a l l  s u b - p lo ts  w ith in  t h i s  m ain p l o t ,  

in c lu d in g  i t s  sub p l o t s  o f  p u re  sov/ings o f  New Z e a la n d , 8 .2 3 ,  I r i s h  and 

t h e i r  c o m b in a tio n s , w ere c u t  ev e ry  tim e  th e  p u re  sown I r i s h  s u b -p lo t  

re a c h e d  a h e ig h t  o f  18 cm.

S im i la r ly  th e  New Z ea lan d  and S . 23 c u t t i n g  f r e q u e n c ie s  w ere a s s o c i 

a te d  w ith  th e  tim e  when t h e i r  New Z ea lan d  and  S . 23 su b V p lo ts  r e s p e c t iv e ly  

re a c h e d  18 cm.

T h is  m e e ts  th e  c r i t i c i s m  f r e q u e n t ly  made o f  e x p e rim e n ts  com paring  

eax 'ly  and l a t e  c u l t i v a r s  t h a t  one ch osen  f re q u e n c y  o f  c u t t i n g  w i l l  

fa v o u r  one o r o th e r  ty p e  and b e  d isa d v a n ta g e o u s  t o  th e  o th e r .



-  19 -

Equipm ent f o r  I d e n t i f i c a t i o n  o f  C u l t iv a r s

As th e  t h r e e  c u l t i v a r s  o f  r y e g r a s s  u sed  a re  in d i s t in g u i s h a b l e  

u nder p a s tu r e  c o n d i t io n s  a te c h n iq u e  was d e v is e d  t o  a llo w  r a p id  and 

e a sy  i d e n t i f i c a t i o n  and  sam p lin g  when th e  p l a n t s  w ere g row ing  i n  th e  

f i e l d .

The b a s ic  equipm ent was a w ire  mesh f ix e d  a t  s o i l  l e v e l  i n  w hich 

th e  p l a n t s  w ere grow n. G a lv a n ise d  s t e e l  ro d s  b ” c lim ae ter Yielded 

to g e th e r  in  a 2" sq u a re  mesh w ere u se d  ( t h i s  m a te r i a l  i s  s o ld  commer

c i a l l y  a s  "Weldmesh" by th e  B .H .O. E n g in e e r in g  Go. L t d . ,  S t a f f o r d ) .

B e fo re  p la c in g  th e  mesh i n  p o s i t i o n  th e  w ire s  o f  each  sc |u are , 

w i th in  th e  sam p ling  a r e a s ,  w ere p a in te d  e i t h e r  r e d ,  b lu e  o r  y e llo w  as  

shown in  f ig u r e s  1 .1  and 1 .2 .  T h is  c o lo u r  code was u sed  th ro u g h o u t 

th e  e x p e r iu ia i t  t o  r e p r e s e n t  I r i s h ,  heYf Z ea lan d  and S. 23 r y e g r a s s  r e s p e c 

t i v e l y .

A sam p lin g  a r e a  c o n s i s te d  o f  ^6  s q u a re s  o c c u p ie d  by  1 c u l t i v a r  o r  

by  18 p l a n t s  o f  eac h  o f  2 c u l t i v a r s  o r  by 12 p la n t s  o f  each  o f  3 c u l t i 

v a r s .  The 36 s q u a re s  o f  th e  sam p ling  a r e a  w ere su rro u n d e d  by 2 d is c a rd  

roY^s th u s  c o m p le tin g  a p l o t .  The arran g em en t o f  1 r e p l i c a t e  and th e  

d e t a i l  o f  2 p l o t s  a r e  shown in  f i g u r e  1 .3*  A t o t a l  o f  1740 p l a n t s  was 

r e q u i r e d  p e r  r e p l i c a t e .  Of th e s e  o n ly  73^ w ere a c t u a l l y  u sed  i n  samp

l i n g ,  th e  re m a in d e r  b e in g  n e c e s s a ry  a s  d is c a r d s  t o  m in im ise  edge e f f e c t s -  

S ource  o f  S eed

The S . 23 se e d  was o b ta in e d  from  th e  W elsh P la n t  B re e d in g  S t a t i o n  

and th e  I r i s h  and New Z ea lan d  by  a rran g em en t w ith  a s e e d s  m e rc h a n t.
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IS

E igure 1 .1  à com plete r e p l ic a t e  showing co lo u red  sam pling  
a rea s . The th ree  main p lo t s  l i e  in  th e  h o r iz o n ta l p lan e  
and each one co n ta in s  th e  same seven c u lt iv a r  trea tm en ts  
(sub p l o t s ) .

t ' \

f ig u r e  1 .2  Wire mesh in  p o s it io n  p r io r  to  p la n tin g . The 
co lo u red  squares are th e  sam pling a rea s .
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F ig u re  l o  ( l )  A rrangem ent o f  p l o t s  i n  one r e p l i c a t e  and  ( 2) 
a rran g em en t o f  p l a n t s  w ith in  two p l o t s .  The sam pling  a r e a s  a re  
e n c lo se d  by th e  heavy l i n e s .
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■Equipm ent f o r  P la n t  P ro  pap: a t  io n

l o  g u a rd  a g a in s t  t h e  p o s s i b i l i t y  o f  s e e d  'be ing  w ashed o r  blovai from 

one sq u a re  t o  a n o th e r  d u r in g  th e  e s ta b l is h m e n t  p e r io d  th e  p l a n t s  w ere 

p ro p a g a te d  in  a  g reen h o u se  i n  i n d iv id u a l  p a p e r  c o n ta in e r s  by  a m o d if ie d  

v e r s io n  o f  th e  te c h n iq u e  d e s c r ib e d  by M c A lis te r  ( l 9 4 i ) • The c o n s t r u c t io n  

o f  th e  b o x es (w h ich  h e ld  th e  p a p e r  c o n ta in e r s )  was s im p l i f i e d  by  n a i l i n g  

s h o r t  le n g th s  o f  wood (b "  x  T /s ” % a t  i ' ’* s p a c in g  a t  e i t h e r  end o f  a 

box . T hese  b e in g  g" t h i c k  a llo w e d  a d e g re e  o f  to l e r a n c e  i n  th e  le n g th  

o f  th e  b o x e s , w hich  v a r ie d  s l i g h t l y ,  and p ro v id e d  su p p o r t f o r  t h e  m e ta l 

s l i d e s  w hich  h e ld  th e  p a p e r  c o n ta in e r s  i n  p o s i t i o n  w h ile  t h e  box  was b e in g  

f i l l e d .  F ig u re  I . 4  shows a p a r t l y  f i l l e d  box  w ith  th e  s l i d e s  in  p o s i t i o n  

and  f ig u r e  l . b  a c o m p le te d  box.

N ew sp rin t c u t  i n t o  5" % 5" s q u a re s  was u sed  a s  c o n t a in e r s .  The

sq u a re  s e c t io n  was o b ta in e d  by w rapp ing  th e  p a p e r  s q u a re s  t i g h t l y  a ro u n d  

th e  wood and m e ta l  d e v ic e  shown i n  f i g u r e  1 .6 .  S ix  s q u a re s  c o u ld  b e  

shaped  a t  a  t im e , th e n  s l ip p e d  i n t o  p o s i t i o n  ( in  t h i s  a l s o  th e  m ethod 

d i f f e r e d  from  t h a t  o f  M c A lis te r ) . A p p ro x im ate ly  7bO c o n ta in e r s  w ere 

f i t t e d  i n t o  each  box and w ith  4  b o x es  p e r  c u l t i v a r  an am ple m a rg in  was 

a llo w ed  f o r  p o s s ib le  l o s s  o f  p l a n t s .

The s o i l  t o  f i l l  th e  p a p e r  c o n ta in e r s  was s ie v e d  and th e  e q u iv a le n t  

o f  3 ow t. p e r  a c re  ‘N itro -c h a lk *  w orked i n  b e fo re  f i l l i n g .
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F igure 1 .4  A box p a r t ly  f i l l e d  w ith  paper c o n ta in e r s . The 
m etal s l id e s  which h eld  th e  paper c o n ta in e r s  in  p o s it io n  w h ile  a 
row was b ein g  com pleted  can be seen .

F igure 1 .5  a  box co m p lete ly  f i l l e d  by paper c o n ta in e r s  ready t o  
r e c e iv e  s o i l  and seed . Twelve such boxes were req u ired .
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F igure 1 .6  Wooden b lock  w ith  m etal edges used to  shape paper 
c o n ta in e r s , one o f  which i s  a ls o  shown.
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P ro p a g a tio n  and  F i e l d  E s ta b lis lim e n t o f  P la n t s

The se e d s  w ere g e rm in a te d  on b l o t t i n g  p a p e r  th e n  t r a n s f e r r e d  to  

an u n h ea ted  g reen h o u se  w here one seed  vfas p la n te d  i n  each  c o n ta in e r  

d u rin g  th e  l a s t  week o f  A p r i l  1957» A lOO;t s ta n d  was o b ta in e d  b u t 

a f t e r  a few weeks th e  p l a n t s  w ere seen  to  be y e llo w in g . T h is  wa.3  co rr ec 

te d  by w a te r in g  on a s o lu t io n  o f  p o ta ss iu m  n i t r a t e  as  i t  was s u sp e c te d  

t h a t  th e  breakdow n o f  th e  paper c o n ta in e r s  was c a u s in g  a n i t r o g e n  d e f i 

c ie n c y .

The f i e l d  s i t e  was p re p a re d  by p lo u g h in g  out a meadow fe s c u e  sw ard 

fo llo w ed  by r o to v a t io n ,  l e v e l l i n g  and r o l l i n g .  S to n e s  and weeds w ere 

removed by hand . The w ire  m eshes w ere l a i d  i n  p o s i t i o n  and h e ld  f l a t  

by lo o p e d  w ire s  and c o rn e r  s ta k e s  d r iv e n  in to  th e  g round . D ib b lin g  th e  

p l a n t s  i n t o  t h e i r  p r e ”-d e te rm ined  p o s i t i o n s  was commenced on Ju n e  28 th  

and co m p le ted  by J u ly  3 rd , 1957* F ig u re  1 .7  shows th e  p l a n t s  in  t h e i r  

p ap er c o n ta in e r s  a t  t h i s  s ta g e  and f ig u r e  1 ,8  g iv e s  a g e n e ra l  v iew  o f  th e  

4  r e p l i c a t e s  w ith  th e  a r t i f i c i a l  sw ards e s ta b l i s h e d .

Sam pling

I d e n t i f i c a t i o n  o f  samiplin^: a r e a s  The sam pling  a r e a  w ith in  each  sub 

p lo t  was m arked by 4  u p r ig h t  w ir e s .  The w ire  in  one c o rn e r  was p a in te d  

in  th e  c o lo u r  o r c o lo u r  c o m b in a tio n  r e p r e s e n t in g  th e  c u l t i v a r s  w ith in  

t h a t  a r e a .  T hese  a id s  p roved  in v a lu a b le  i n  sp eed in g  up sam p lin g  by 

rem oving th e  n e c e s s i t y  fo r  c o u n tin g  sq u a re s  and  f a c i l i t a t e d  th e  i d e n t i f i 

c a t io n  o f  s q u a re s  where th e  p a in t  on th e  mesh had become o b scu red  or 

rem oved.

E x p o sin g  th e  sam ple The l a t e  summer and autumn o f  1957 was u se d  to  

work out a sam p lin g  te c h n iq u e  w hich  c o u ld  be r a p id l y  'ex ecu ted , e a s i l y  

d e m o n s tra te d , and e n su re  i d e n t i c a l  tr e a tm e n t f o r  ev e ry  p la n t .
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F igure 1 .7  P la n ts  in  paper c o n ta in e r s  at th e  tim e o f  p la n t in g  ou t.

F igu re  1 .8  G eneral v iew  o f  th e  four r e p l ic a t e s  showing th e  
e s ta b lis h e d  awards w hich , a t  t h i s  t im e , had j u s t  been c l ip p e d .

i u
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The f i r s t  s te p  was o b v io u s ly  t o  expose th e  sam pling  a re a  by c u t t i n g  

away th e  d is c a r d  ro w s . To e n su re  com ple te  s e p a r a t io n  o f  d is c a rd  from 

sam pling  a r e a  an a tte m p t was made to  s l i p  a h a rd b o a rd  box o v e r th e  4  

0 o rn e r  w ire s  o f  a sam p lin g  a re a  th e n  c u t t i n g  away th e  d i s c a r d  p l a n t s ,  

rem oving th e  bo x , and  ta k in g  th e  a c tu a l  saraple . T h is  was found  to  be 

v e ry  slo,'v and was abandoned. I t  soon became o b v io u s t h a t  a m ethod o f  

e n su r in g  an even h e ig h t o f  c u t t i n g  was n e c e s s a ry  a s ,  w ith  s e v e r a l  p e o p le  

sam p lin g , th e  p e r s o n a l  f a c t o r  was c e r t a i n  t o  e x e r t  an in f lu e n c e .

B oth  o f  th e s e  p rob lem s w ere overcome by th e  u se  o f  p ie c e s  o f  h a rd 

b o a rd  2 “ h ig h , s l i g h t l y  lo n g e r  th a n  th e  sam pling  a r e a ,  and h e ld  in  an 

u p r ig h t  p o s i t i o n  by a b lo c k  o f  wood (2** x 1") a t ta c h e d  to  one end (F ig u re  

1 . 9 )» T h is  was s l ip p e d  a lo n g  th e  d iv id in g  w ire  betw een  th e  d is c a r d  and 

sam pling  a r e a s  th e n  each  p la n t  o f  th e  d i s c a r d  a re a  was g a th e re d  in d iv id u 

a l l y  in  one hand , p u l l e d  u p r ig h t  and c u t  w ith  sheep  s h e a r s  r e s t i n g  on 

th e  to p  edge o f  t h e  h a rd b o a rd .

T a k in ,6: th e  sam ple H av ing  exposed  th e  p la n t s  t o  b e  sam pled th e y  w ere 

c u t  row by row in  a s im i la r  m anner t o  t h e 'd i s c a r d  a f t e r  p u sh in g  th e  

h a rd b o a rd  s t r i p  a lo n g  b e h in d  th e  row to  b e  c u t .  As each  p la n t  was 

c l ip p e d  i t s  to p -g ro w th  was p la c e d  in  a wooden c o n ta in e r  o f  th e  same 

c o lo u r  a s  th e  sq u a re  from  w hich i t  came (F ig u re  I . I O ) .  T h is  p ro c e s s  

was r e p e a te d  u n t i l  a l l  s i x  rows o f  th e  sam p ling  a re a  had been  c u t .  The 

g r a s s  in  th e  c o lo u re d  b oxes was th e n  t r a n s f e r r e d  t o  sm a ll c o t to n  b ag s  in

w hich i t  was oven d r ie d  o v e rn ig h t a t  9 8 % .

Each s p r in g  i t  vms found n e c e s s a ry  t o  expose th e  s u r f a c e  o f  th e

w ire s  b e fo re  sam p ling  c o u ld  commence a s  th e y  had , in  many c a s e s ,  become

o b scu red  by s o i l .
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F igure 1 .9  Hardboard s t r ip  used  in  sam pling t o  ensure a co n sta n t  
h eig h t o f  cu t suid to  sep a ra te  th e  rows.

A

F igu re 1 .1 0  Boxes for  c o l le c t io n  o f  herbage cu t in  th e  f i e l d .
Each d iv is io n  was co lou red  e ith e r  red , b lu e  or y e llo w  to  correspond  
to  th e  co lo u red  squares o f  th e  w ire  mesh.
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By th e  end  o f  th e  second  h a rv e s t  y e a r  when many s q u a re s  o f  t h e  mesh 

w ere B lank  and some p l a n t s  had s p re a d  "beyond t h e i r  o r i g i n a l  sq u a re , 

c h a r t s  o f  each  p lo t  wore drawn on sq u a re d  p a p e r  show ing th e  p o s i t i o n  and 

ap p ro x im ate  shape o f  each  p l a n t .  S u bsequen t sam plings w ere c o n s id e ra b ly  

sp eeded  up by c o n s u l t in g  th e  c h a r t s .

M easurem ent o f  P la n t  H eiM it

The p l a n t  h e ig h t  m easurem ents w hich d ec id ed  when t h e  p lo t s  w ere t o  

be  c u t  w ere made on 4  random ly  s e l e c t e d  p l a n t s  from  each  o f  th e  r e s p e c 

t i v e  s in g le  c u l t i v a r  p l o t s .  The m easurem ent was done by g a th e r in g  a 

p l a n t  in  one hand , p u l l i n g  i t  u p r ig h t  and ju d g in g  th e  m odal h e ig h t  a g a in s t  

a c e n t im e tr e  r u l e  h e ld  a t  g round  l e v e l .  A c u t  was ta k e n  when th e  mean 

m odal h e ig h t  o f  th e  p l a n t s  in  th e  4  r e p l i c a t e s  was 18 cm.

Manurin/y

F o llo w in g  p la n t in g  in  June 1957 a l l  p l o t s  r e c e iv e d  th e  e q u iv a le n t  ■ 

o f  3 cw t. 15/6 n i t r o c h a lk ,  2 cw t. 18/6 su p e rs  and 1 owb* 6Qfb m u r ia te  o f  

p o ta sh  p e r  a c r e .  On A p r i l  9 th ,  1958 a l l  p l o t s  r e c e iv e d  aiamonium p hos

p h a te  and p o ta ss iu m  n i t r a t e  in  s o lu t io n  t o  g iv e  a d r e s s in g  e q u iv a le n t  t o  

5 8 ,5  l b .  N, 8 0 ,6  l b .  and 134 l b .  S ubsequen t to  t h i s  a l l  m anur

in g  was on th e  b a s i s  o f  . th e  te c h n iq u e  d e s c r ib e d  by M cHeur(l953) by w hich 

a f e r t i l i z e r  m ix tu re  ap p ro x im a tin g  th e  c h em ica l c o m p o s itio n  o f  th e  h e r 

bage  i s  a p p l ie d  i n  p ro p o r t io n  to  t h e  amount o f  h erb ag e  rem oved. The 

m ix tu re  em ployed c o n s i s te d  o f  s u lp h a te  o f  ammonia, s u p e rp h o sp h a te , m u riate , 

o f  p o ta s h ,  b lo o d  and  bone m eal and  d r ie d  b lo o d . The c h e m ic a l c o m p o s itio n , 

as  a p e rc e n ta g e  o f  th e  d ry  m a t te r ,  w as, n i t r o g e n  1 1 . p h o s p h a t e  a s  

3 .3 # t potash  as KpO 1 0 .7 ^  and organ ic  m atter 66.4#u T h is  m ix tu re  was 

r e tu r n e d  t o  th e  p l o t s  a t  th e  r a t e  o f  184 g . p e r  l b ,  o f  h e rb a g e  chy m a tc e r  

rem oved, Ground l im e s to n e ,  t o  c o r r e c t  a c i d i t y ,  was added  t o  bhe m ij^ tu re  

b e fo re  a p p l i c a t i o n  a t  65 g« p e r  l b .  o f  h e rb ag e  d r y - m a t te r .
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F ia n t  and T i l l e r  C ounts

F ia n t  c o u n ts  w ere made a f t e r  th e  f i r s t  c u t  each s p r in g  and again  

a f t e r  t h e  l a s t  c u t  each a u tu iin .

T i l l e r s  w ere co u n ted  on 10 th  J u ly ,  1937 s h o r t l y  a f t e r  th e  p la n t s  

had been  e s ta b l i s h e d  in  th e  f i e l d .  As th e  c u l t i v a r  co m b in a tio n s  had 

n o t had tim e  t o  in f lu e n c e  th e  r e s u l t s  o n ly  th e  p lo t s  c o n ta in in g  a s in g le  

c u l t i v a r  w ere c o u n te d . Twelve p l a n t s  (a lo n g  th e  2 d ia g o n a ls )  w ere coun

te d  p e r  p l o t .

T i l l e r  c o u n ts  w ere made on 6 p l a n t s  o f  each  c u l t i v a r  in  a l l  p lo t s  

each autumn. The c o u n ts  w ere made a lo n g  th e  d ia g o n a ls  ch o sen  a t  random 

and w here p l a n t s  w ere m is s in g  th e  c o u n tin g  was c o n tin u e d  t o  n e ig h b o u rin g  

row s u n t i l  6 w ere c o u n te d . A t th e  f i n a l  co u n t in  November I 96O a l l  

p l a n t s  w ere l i f t e d  and th e  t i l l e r s  c o u n ted  in d o o r s .  When more th a n  6 

p l a n t s  w ere p r e s e n t  a sam ple was drawn by th e  u se  o f  random num bers. 

S t a t i s t i c a l  A n a ly s is

A l l  b a s ic  d a ta  w ere a n a ly se d  by th e  a n a ly s i s  o f  v a r ia n c e  te c h n iq u e . 

The fo rm u la  f o r  s i g n i f i c a n t  d i f f e r e n c e s  fo r  s p l i t  p l o t  a n a ly s i s  w ere 

o b ta in e d  from  C ochrane and Oox ( l9 3 7 ) .

In  th e  a n a l y s i s  o f  th e  d a ta  f o r  t i l l e r  num bers p e r  p la n t  a t  J u ly  

1957 th e  d e s ig n  was c o n s id e re d  t o  be a c o m p le te ly  ran d o m ised  one, s in c e  

no t r e a tm e n ts  had a t  t h a t  tim e  b een  im posed, and th e  v a r i a b i l i t y  betw een 

c u l t i v a r s  was t e s t e d  a g a in s t  th e  v a r i a b i l i t y  w ith in  c u l t i v a r s .
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RESULTS

The r e s u l t s  f o r  each  o f  th e  3 h a r v e s t  y e a r s  o f  ex p erim en t 1 a re  

p r e s e n te d  in  th e  fo llo w in g  o rd e r .

(a )  Dry m a t te r  y i e l d  o f  c u l t i v a r s  g row ing a lo n e  and in  m ix tu re s  a t  each 

o u t and a c c u m u la tiv e ly .

(b ) E f f e c t  on y i e l d  o f  com bin ing  c u l t i v a r s .

(c )  P e rc e n ta g e  d i s t r i b u t i o n  o f  s e a s o n a l  p ro d u c tio n .

(d ) A c tu a l  p e r c e n ta g e ,  and p o t e n t i a l  p e rc e n ta g e ,  c o n t r i b u t i o n  t o  y i e l d  

o f  th e  com ponents o f  c u l t i v a r  m ix tu re s  a t  each  c u t  and  to  a n n u a l 

t o t a l .

(e )  P la n t  and t i l l e r  num bers.

( f )  A c tu a l  p e r c e n ta g e ,  and p o t e n t i a l  p e rc e n ta g e ,  c o n t r i b u t i o n  to  t i l l e r  

p ro d u c tio n  by th e  com ponents o f  c u l t i v a r  m ix tu re s .

In  r e f e r r i n g  t o  m ain p l o t  c u t t i n g  fre q u e n c y  t r e a tm e n ts  th e  fo llo w 

in g  te rm in o lo g y  h a s  been  a d o p ted .

The main p l o t  ( c o n ta in in g  th e  7 sub p lo t  c u l t i v a r  t r e a tm e n ts )  c u t  

a c c o rd in g  t o  th e  grow th  o f  I r i s h  r y e g r a s s  grow ing  a lo n e  i s  te rm ed  

" S e c tio n  1".

The main p l o t  ( c o n ta in in g  th e  7 nub p lo t  c u l t i v a r  t r e a tm e n ts )  c u t  

a c c o rd in g  t o  th e  g row th  o f  New Z e a la n d  ry e g r a s s  g row ing  a lo n e  i s  te rm ed  

" S e c tio n  2".

The m ain p l o t  ( c o n ta in in g  th e  7 sub p lo t  c u l t i v a r  t r e a tm e n ts )  o u t 

a c c o rd in g  t o  th e  g row th  o f  S . 23 r y e g r a s s  grow ing  a lo n e  i s  te rm ed  

" S e c tio n  3 ” -
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Abbr e v i a t  i  on s

Where th e  c u l t i v e r  t r e a tm e n ts  a re  composed o f  one c u l t i v e r  o n ly  th e  

f u l l  nsdue o f  th e  c u l t i v a r  i s  u se d , i . e .  I r i s h ,  New Z e a la n d  and S . 2 3 .

Where th e  c u l t i v a r  t r e a tm e n ts  a re  com posed o f  more th a n  1 c u l t i v a r ,

th e y  a re  a b b re v ia te d  t o  th e  i n i t i a l  l e t t e r  o f  each  c u l t i v a r  p r e s e n t ,  i . e .

I r i s h  -i- île-w Z e a la n d  a s  IN

I r i s h  -I- 8 .2 3  " 18

New Z e a la n d  -i- S . 23 " HS

I r i s h  4" New Z e a la n d  -î- B.2 3  " INS

S t a t  i  s t  io  a l  I n t  e r p r e t  a t  io n

In  a l l  t a b l e s  ( u n le s s  w here o th e rw is e  s t a t e d )  th e  l e a s t  s i g n i f i c a n t  

d i f f e r e n c e s  (L .S .D .)  a t  ? <  O.O3 a r e  num bered from  1 -  Zj. and can  b e  a p p l ie d  

in  t h e  fo l lo w in g  c o m p a r is o n s :-

1 . Between c u t t i n g  s e c t io n  means (Main P l o t s ) .

2. " c u l t i v a r  t r e a tm e n t  means (Sub P l o t s ) .

3 . c u l t i v a r  t r e a tm e n ts  w i th in  any c u t t i n g  s e c t io n .

Zt,. " c u t t i n g  s e c t io n s  o f  any c u l t i v a r  t r e a tm e n t .

Where an *'P” v a lu e  f a i l e d  t o  re a c h  th e  r e q u i r e d  l e v e l  f o r  s i g n i f i 

can c e  t h i s  i s  d e n o te d  by  th e  l e t t e r s  N .S .
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FIRST im avN B ï. im iu

'Dry M a tte r  Y ie ld  o f  C u l t i v a r s  G-rowin.o: A lone and  in  

M ix tu re s  a t  Bach Out and A ccum ulâtiv e ly

Y ie ld  p e r  Out

The y i e l d s  o f  d r ie d  herbage  f o r  th e  9 c u t s  ta k e n  in  1938 and t o t a l  

f o r  1958 a re  g iv e n  in  t a b l e  1 .1  and d ia g ra m a t ic a l ly  i n  f ig u r e s  1 .1 1 ,  1 .1 2  

and 1 . 1 3 .

C u tting - f re q u e n c ie s  G u tt in g  d a te s  and i n t e r v a l s  betw een  c u t s  a re  summar

is e d  in  t a b l e  1 .2 .  D uring  th e  f i r s t  yea]: a l l  3 s e c t io n s  re a c h e d  th e  

r e q u ir e d  18 cm. grow lh  on 9 o c c a s io n s . The d a te s  o f  c u t t i n g  s e c t io n s  

1 and 2 c o in c id e d  f o r  th e  f i r s t  4  c u t s  and t h e r e a f t e r  s e c t io n  1 was c u t  

a t  l e s s  f re q u e n t i n t e r v a l s  so t h a t  by th e  autumn i t  was b e in g  c u t  a t ,  o r 

n e a r ly  a t ,  th e  same tim e  a s  s e c t io n  3»

The S . 23 behaved  in  a t y p i c a l  f a s h io n  and i t s  s e c t io n  (No. 3 ) became 

due fo r  c u t t i n g  l a t e  i n  th e  s p r in g  b u t a t  s h o r te r  i n t e r v a l s  d u r in g  th e  

m id d le  o f  t h e  y e a r .

The y i e l d  r e p r e s e n te d  by th e  18 cm. c u t  was h ig h  f o r  th e  f i r s t  c u t ,  

a v e ra g in g  31*8 g . w ith  a ra n g e  from  1 2 .1  g. up t o  6 3 .9  g . and much low er 

f o r  su b seq u en t c u t s  ra n g in g  from  7 .8  g . up t o  2 3 .6  g .

S ig n i f i c a n t  d i f f e r e n c e s  betw een th e  se c tio n - i means (m ain p lo t  

t r e a tm e n ts )  w ere r e c o rd e d  a t  a l l  c u t s  ex ce p t c u t 3 and c u t  9 and a ls o  

f o r  th e  t o t a l  p ro d u c tio n  f o r  th e  y e a r  ( s e e  t a b l e  A2 . l ) .

D if f e r e n c e s  betvi/een c u l t i v a r  tr e a tm e n t means (su b  p l o t  t r e a tm e n ts )  

w ere s i g n i f i c a n t  f o r  a l l  c u t s  ex ce p t c u t s  7 ? 8 and 9 and t o t a l  f o r  th e  

y e a r .

The i n t e r a c t i o n  betw een s e c t io n s  and c u l t i v a r  t r e a tm e n ts  was s i g 

n i f i c a n t  f o r  c u t s  3 , 6 and B and j u s t  f a i l e d  to  re a c h  s ig n i f i c a n c e  a t
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T a b le  1 .1  Y ie ld  o f  d ry  m a t te r  (grains p e r  p lo t )  d u rin g  1958 and t o t a l
fo r  th e  y e a r .

C u l t iv a r  T re a tm e n ts  L.ScD.

Out S e c t io n  D ate  N 8 IN IS  MS IMS
1 8 /5  | 26. 0 | l 5;9 23 .8  24 .8  26.9 24 .5  22.<

1 2 8 /5  "l9T8\12b
3 2 6 /5  6 5 .9  Z|j61
% 3 7 . 2  2 4 ,

X
- 5 6 .1
. 6 2 . 5 .7
..3 3 6c 4 = Nol
.8 C.V. = 21.

1 3 /6  9 .5  1 1 .6  1 6 .0  10 .9  11 .8  14 .1  1 2 .7  1 2 .4  1 . = 1 .3
2 3 /6  9 .0  1 1 .5  1 6 .3  1 1 .0  1 2 .2  1 1 .7  1 0 .1  1 1 .7  2. = 2 .1
3 20/6  _8^0 _8^8 1 5 .7  8 .2  9 .9  10^6 1 1 .6  IO . 4  3 & 4  = N .S .
X 8 l 8"lbT7" l6 . 0 'lCvb llT 3 ^ 1 2 \2 " ll7 5 ^ 1 ll5  O.V. = 22 . 1Ü:

u.1 24/6  12 .0  11 .2  1 8 .2  1 2 .8  16 .9  13 .9  16 .1  14-4. 1 . = N,
2 24/6  1 1 .0  8 .8  14 .3  11 .3  1 4 .0  1 5 .5  12 .3  1 2 .5  2. = 1 .9
.3 7 .8  10.3  12 .6  9 .4  1 1 .0 1Ô.8 10 .5  10 .4  3 4. = ]%.S.
% ib J b  iô u i" Ï5 . i  i i T 2 " Î47o " i 3 .4  13Tb i 2%4 o .v .  = 1 8 .1 4

IT 7 /7  10 .2  'Î2rirï673  ÏÏ79  "]4.7 i w  13 .2  13 .3  1' 7  i . i " ^
2 7 /7  10 .1  8 .9  14 .0  11 .2  13 .6  14 .1  1 2 .0  1 2 .0  2. = 1 .9
3 I 8 /7  13 .2  14 .9  1 6 .0  13 .1  1 2 .6  1 2 .8  13 .5  13 .7  3 & 4  = N.S.
X ___ .2^:2 1 5 .4  12 .1  13 .7  13-7 12 .9  1 3 .0  O.V. = 17.7^:

T  " ^ / / " ^ g Y F ' l 7 I T 7 % ' F l 9 .2  2Ï 73  1 9 .ï '^ 2 0 .' r ' 2 . 4
2 24 /7  1 3 .2  12 .9  1 6 .2  16 .1  17 .8  1 7 .7  14 .1  1 5 .4  2. = 1 ,9
3 1 /8  10.9  12 .3  11 .6  11 .0  1 0 .8  1 0 .0  1 1 .2  11 .1  3. = 3 .2
X 13 .3  I4 IÏ  17 .2  Î5T4 I 6l 6 15 .6  "15.f i b . 4  4 . = 5 .6

 ______________________________________ _______________ O . y .  = IZp̂ Gyj
l t ^/8 ']L7 .3  nl9 3 " 25. 6"'21 .4  S%2%l)̂ 227zr":DL.li SlL.ZfT :L. " L
12 /8  12 .7  11 .7  15 .5  13.9  16 .2  1 5 .4  12 .8  1 4 .0  2. = 2 .0

3 19/8  15 .8  14 .2  13 .9  13^7 1 1 .6 12 .8  :13i 6_13 .7  3 - = 3 .5
7  .Ï573r337c r Ï 3d47lZ l4^ Ï6 .7  1649"16.6  1674 4 . = 6 .2
________________________ ____ __________ ________________________________ (].]{._ =_]L52b _
:L ' %/9 ]L2 . 7"lu2.()"]L5l:l i/3T]L 13^9 1 3 . 2k 1/5 .1  IjfTZ;! "ÏL.' "1= 1 . 6"
2 27 /8  11 .1  9 .6  11 .3  1 1 .8  11 .1  11 .8  1 1 .1  11 .1  2, 3 d 4  =
3 %/9 12 .2  11 .6  10. 6 _ 9 . 6_ 9 . 1__9 .6  1 0 . 0_1 0 .4  N.S.
X 12 .0  i i i 2"Ï274" ï ï .5  ï i 74~ ï i 7o " ï i74 1Ï 76 C.V. = 1 4 .6 /
1 2 i l . 8 ï i . ÿ  i i7 o ' ' ' i6 7 8 'S .2 ï i w ^
2 12 /9  14 .3  13 .6  13 .9  14 .7  13 .2  1 4 .2  1 2 .7  1 3 .8  2. = N.S.
3 17 /9  l l / 7 J l i 7̂ 10^2 10.4_ 9 ,3  9 .7  10 . 3_ 1ÇL5 3 - = 2 .1
ï  i 274"Ï2l 4^ Ï2 .o " Ï27b T i7r " i i77" i ï75 11 .9  4 - = 2 .5

 ____________________ ______ 7 lY%_= 12 . 3/0
ï  16/16 11 . 7" Ï 275 l j 7i r ï ï L 6 11.6 12 .6  1 1 .8  12 .3  ^17*2773%%"
2 4/ÏO  12 .5  11 .6  1 1 .4  13 .5  11 .2  1 2 .7  11 .0  1 2 .0  = N .S.
3 16 /10  12^  11 .9  10 .7  1 2 .7 11. 3 12 .4  12 .2  12 .0  C.V. = 15.4^0
X 1 2 . 4 1 2 T c r î î . 8" 12^9  11%4 1 2 .6  Ï 1 . 6 ' 12^1

T o ta l 1 127 124  164  138 150 146 143 142  1 . = 1 3 .0
fo r  2 114  101 131 126 132 135 116 122 2 , 3 4  =

1958 3 158 142 W  148 130 137 148 144- N .S .
X 133 122 147 138 138 139 136 136 C.V. = 12.8%
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T ab le  1 .2  D a te s  on w hich th e  s e c t io n s  w ere c u t  d u rin g  1958 and
i n t e r v a l s  betw een c u t s .

S e c t io n  Out 1 . 2 . 3* 4 . 5- 6 . 7 . 8 . 9 .

1 D a te  o f  o u t 8 /5  3 /6  2h /6  7 /7  2 6 / 7  1 8 /8  2 /9  1 8 /9  I 6 /1 0
I n t e r v a l
betw een  c u t s  0 26 21 13 19 2J> 15 l 6 26

D ate  o f  c u t  8 /5  3 /6  2ii/S  7 /7  22|/7 1 2 /8  2 7 /8  I 2 /9  2,/lO
I n t e r v a l
betw een  c u t s  0 26 21 13 17 19 15 l 6 22

D ate o f  c u t  26 /5  20 /6  k / l  1 8 /7  l /O  1 9 /8  2 /9  1 7 /9  I 6/IÜ
I n t  e r v a l
betw een  c u t s  0 25 14  14- 14  18 14  15 29



GRAM 5 DR y MATTER GRAMS DR/ MOTTE, R

u “  -■ -  1 >
H
m

-lm
p'
c
H

v \ m w i \ w ^ n n 8-,

s \ \ \ \ \ \ \ I S . \ \ \ \ \N |: ; := -y ; : f l

□

i l i lS i M l iZ I
m s w v v m
V\V\\W?WT1

□
H
7 0 ’:

= m «n " î 1

'Vv\Tnnn

II

\ \V  • : 1
i M E l S x ù ^ ï S l J

IS S L sV IS ilM H l
E X ^3 S g ssîïss :n r:« ;



■go 43 
as -p  ta -H «S o  ̂.H ;  ^
-p o m «05 'H 0) ed nd 

-P  fh q  Hd

5 1 'f 8-a
O O ® '0 O + 3
® Ü  o  o
to ,p  -p  4 0

d  S i  T-i T-i "44
•H Ë4  o  n  o

M -40 ® ®
® d  U  bp-i'-0 * ® 4-4 a5

-p  CO d  ,  -p
d  Ln O :H d
d  cr\ Q, o  <u

>) 7 §  M P
^  ̂ § g.
Vt "o W O
O  r S  o3 t H X Î  •

c i (D 5> 4J nd
rd -P -ri ®
I—1 o  j>3 od .» -p
®  - P  ,-Q I d  o

•H _ ,  rd O d
> 4  " d  n d  a  'H  t T

d  H  m m
05 CO -r) to

■H Ü  5> 'H
q  CO îi'i s i  •_£)
,-H LOi -p  rd 03

•  O N  H  I -14
i - t  H  d  r N r O  c !

4 4  rQ Ei ®
® El o  to CO
P  -H 4-4 d  <0q  ̂-d 14
-I) 44 ® 0  Ü

■H d  -d  -d  0 Î ®
'-4  O  4-4 to  ®  El

■Ha >)



gis

ex, g i l l
ü  ©  a a) E, 

■rl ©  O i

H ;| ■"

I I

l>)CO 94
«d nj
« "El

44 c o g)
O  Et ©  - p  + 3

f© 44

^.3
s

1%
%4

• r l  d

M O

S'o  44 (d

“ I l  
-^1 i

R r l  g  d3



GRAMS MATTER GRAMS DRY M R T T E R.

W V gV ÏÏT-

□

s s

S l s n ü Z

s x z s z m s
□

"V V>X \

J
U 3
% 3

niUEilUEZEZI
xTzr T j - U

n S 3 5 3 M ^

\\;x:A „v,\-vA ix-^6K,\AU

□

:iAA±!.nr.T_rLZ
S S I M

,□
üH

;■]

S S S S I^ M iIl

m s m
k. A \ \ 3, . r\.

m i i i i z i
I S C S S I Z I
S E s a m m i
S S E S l i i l S

F
H j_

? b
^ r.yT:;:;i:c:;n

ü im i



c)

> ) H

g.S 3
g  nd o  
a A &

® o

a E4

00 , Ch m . o CT\ 
H  '

-d 
M O ®  © (d 44
 ̂ 8

% .a 3
H

•H <D

oj

g
#"-3 H

•H ON ï>j Ch  Ch
h  H  rO O o



6 R 0 M S  Ï > R . V  h o t t e r

TTT^Tl T

s i x a x ]

\\€M-=aïïTâ~l

6RAMS DRY MATTER

(9^31-4

C4

5|

N V \\\i KI 
^s^g\N;=!^:;l 
K\s v |;æ ;| a i

□

-:m’

'^2 :^  g 1

<\g\'-asaa|

x xF'xa:

- p

]

X

:: : : :  : i : : ! :1]

\ y  X\X4 ^ I

\y g ,\N T ; |

■ty;
.,!■«:■

t; »; î :|

A V A V Æ S S S E H 3
\ \ \ \ \ \ \  13' ' . \ \ l ■■ TTsTTiTTl

:::S
\ v s \ y m
\\S \N o«= l 
\VS\N:KI K

::i
ÿ ’



39

c u t  1 and fo r  t o t a l  a n n u a l g row td . l l i e r e  t h i s  i n t e r a c t i o n  was n o t 

s i g n i f i c a n t  d i f f e r e n c e s  betw een c u l t i v a r  t r e a tm e n ts  w ith in  any one s e c 

t i o n  d i f f e r i n g  ffom th e  mean v a lu e s  over a l l  s e c t i o n s  m ust be a c c e p te d  

w ith  r e s e r v e .  C o n v e rse ly  vdiere th e  i n t e r a c t io n  i s  s i g n i f i c a n t  r e s u l t s  

av e ra g ed  over a l l  s e c t io n s  may n o t  be v e ry  m e a n in g fu l.

F i r s t  c u t s  At th e  e a r ly  o u t (May 8 th )  a l l  c u l t i v a r s  w ere in  th e  l e a f y  

s ta g e  b u t when s e c t io n  3 was c u t  (May 26th )  th e  f lo w e r in g  heads o f  th e  

I r i s h  and New Z ea lan d  p l a n t s  w ere ex ten d ed  and th e  h e rb ag e  c o u ld  be con 

s id e r e d  in  th e  s i l a g e  s ta g e .  T h is  was r e f l e c t e d  in  th e  g r e a t ly  in c r e a 

se d  y i e l d  o f  a l l  t r e a tm e n ts  a t  th e  l a t e r  c u t .

A veraged  over th e  c u t t i n g  s e c t io n s  I r i s h  and New Z ea lan d  grov/ing 

a lo n e  w ere th e  h ig h e s t  and lo w e s t y i e l d e r s  r e s p e c t iv e l y .  8 .2 3  a lo n e  

was in te r m e d ia te ,  n o t  s i g n i f i c a n t l y  g r e a t e r  th a n  New Z e a la n d , b u t s i g n i 

f i c a n t l y  l e s s  th a n  I r i s h .  The t r e a tm e n ts  com bining  c u l t i v a r s  form ed a 

g ro u p , w i th in  w hich th e r e  w ere no s i g n i f i c a n t  d i f f e r e n c e s .  The y i e ld s  

o f  t h i s  g roup came betw een th o s e  o f  th e  h ig h  y i e ld in g  I r i s h  and i n t e r 

m e d ia te  8 , 23 . W ith in  t h i s  g roup th e  m ix tu re s  w here S . 23 o r i g i n a l l y  

made up 30^6 o f  th e  p l a n t s  ( IS  and NS) were s i g n i f i c a n t l y  low er y ie ld in g  

than I r i s h  b u t  th e  o th e r  two, (IN  and INS) gave y i e l d s  n o t  s i g n i f i c a n t l y  

l e s s .

A lth o u g h  th e r e  was no s i g n i f i c a n t  i n t e r a c t i o n  betw een  s e c t io n s  and 

c u l t i v a r  t r e a tm e n ts  some d i f f e r e n c e s  w ere s u f f i c i e n t l y  l a r g e  and i n t e r e s t 

in g  to  m e r i t  comment. In  th e  s e c t io n s  1 and 2 th e  d i f f e r e n c e s  betw een 

th e  G u lt iv a i 's  when grow ing  a lo n e  w ere n o t  l a r g e  and c o u ld  b e  ra n k e d  in  

th e  same o rd e r  ( I r i s h  S . 23 New Z ea lan d ) in  b o th  s e c t i o n s .  T h is  w ould  

be e x p e c te d  s in c e  b o th  s e c t io n s  w ere c u t  on th e  same day. In  s e c t io n  3^ 

c u t  18 days l a t e r ,  t h e  y i e l d  d i f f e r e n c e s  w ere much l a r g e r  and New Z ea lan d



-  4 0  -

had overta lcen  8 .2 3  t o  ra n k  n e x t t o  I r i s h ,  w hich  had g r e a t ly  in c re a s e d  

i t s  y i e l d .

A lso  o f  im p o rtan ce  was t h e  f a c t  th a t  th e  y i e l d  o f  th e  IN m ix tu re  

had  m arked ly  in c re a s e d  and was o n ly  s l i g h t l y  l e s s  th a n  I r i s h  a lo n e , 

w h ereas , t h e  y i e l d  o f  th e  IS  m ix tu re  was o f  th e  same o rd e r  a s  8 .2 3  a lo n e . 

The m ix tu re  o f  a l l  th r e e  c u l t i v a r s  (iNS) was g r e a t e r  th a n  IS  h u t s t i l l  

below  I r i s h  a lo n e  o r  IN.

Second c u t s  S e c t io n s  1 and 2 a g a in  r e p re s e n te d  i d e n t i c a l  t r e a tm e n ts  

and t h e i r  means and th e  y i e ld s  and ra n k in g s  o f  t h e i r  sub p lo t  t r e a tm e n ts  

w ere v e ry  s im i la r .  S e c t io n  3 gave a s i g n i f i c a n t l y  lo w er y i e ld  and  t h i s  

d i f f e r e n c e  i s  o f  i n t e r e s t  s in c e  th e  th r e e  c u t t i n g  t r e a tm e n ts  co n ce rn  

re g ro w th s  o f  26 , 26 and 23 days r e s p e c t iv e ly .  E v id e n t ly  th e  r a t e  o f  

grow th  o f  th e  t r e a tm e n ts  w ith in  s e c t io n  3 was l e s s ,  fo llo w in g  a h ig h  

y i e l d  a t  c u t  1 in  w hich  th e  p la n t s  had headed , th a n  t h a t  o f  s e c t io n s  1 

and 2. I t  i s  i n t e r e s t i n g  t o  n o te  t h a t  th e  y i e l d  o f  S . 23 grow ing a lo n e  

( th e  o n ly  c u l t i v a r  w hich had n o t headed  a t  e i t h e r  o f  th e  f i r s t  c u t s )  d id  

n o t d i f f e r  m arked ly  in  any s e c t io n .

Com paring th e  a v e ra g e  y ie ld s  o f  th e  c u l t i v a r  t r e a tm e n ts  over th e  

th r e e  c u t t i n g  s e c t io n s ,  th e  o u ts ta n d in g  f e a tu r e  was th e  h ig h  y i e l d  o f

S . 23 com pared t o  I r i s h  and Nevf Z e a la n d  w hich w ere n o t  s i g n i f i c a n t l y  

d i f f e r e n t .  Of th e  t r e a tm e n ts  c o n ta in in g  more th a n  one c u l t i v a r  th o s e  

w ith  8 .2 3  w ere s i g n i f i c a n t l y  h ig h e r  th a n  I r i s h  b u t n o t  th a n  New Z e a la n d - 

and a l l  w ere s i g n i f i c a n t l y  l e s s  th a n  8 . 23 . The IN m ix tu re  y i e l d  came 

betw een th o s e  o f  i t s  c o n s t i t u e n t s .

T h ird  c u t s  S e c t io n s  1 and 2 w ere a g a in  c u t on th e  saiue day , 21 days 

a f t e r  th e  second  c u t ,  and th e  i n t e r v a l  betw een th e  second  and  t h i r d  c u t s  

o f  s e c t io n  3 was o n ly  1 4  d ay s . T h is  in d i c a te s  th e  more r a p id  grow th 

r a t e  o f S . 23 d u r in g  t h i s  p e r io d .
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Of th e  c u l t i v a r s  grow ing a lo n e , 8 .2 3  was a g a in  by f a r  th e  h ig h e s t  

in  y i e ld  (a v e ra g e d  over th e  t h r e e  s e c t i o n s ) .  The y ie ld s  o f  I r i s h  and 

New Z ea lan d  groiwi a lo n e  w ere a lm o st i d e n t i c a l .

I t  i s  n o te w o rth y  t h a t  a l l  m ix tu re s  c o n ta in in g  3 .2 3  gave r e l a t i v e l y  

h ig h  y i e ld s  and o n ly  H'fS was j u s t  s i g n i f i c a n t l y  l e s s  th a n  8 .2 3  a lo n e .

The IN m ix tu re  w h ile  y ie ld in g  more th a n  I r i s h  o r New Z ea lan d  was n o t  

s i g n i f i c a n t l y  g r e a t e r  and was s t i l l  c o n s id e ra b ly  below  8 .2 3  grow ing a lo n e . 

F o u r th  c u t s  S e c t io n  3 had one day more betw een c u t s  th a n  s e c t io n s  1 

and 2 and p roduced  a s l i g h t l y  h ig h e r  y i e ld .  Up t o  t h i s  d a te  s e c t io n s  

1 and 2 had been  c u t  th e  same number o f  tim e s  on th e  same days b u t  now 

d is p la y e d  s l i g h t l y  b u t  s i g n i f i c a n t l y  d i f f e r e n t  y i e l d s .  T h is  c o u ld  have 

been  ca u se d  by th e  a c c u ia u la tiv e  e f f e c t  o f  th e  h ig h e r  f e r t i l i z e r  r e tu r n s  

w hich had been  made to  s e c t io n  1 w hich had alw ays y ie ld e d  r a t h e r  more 

th a n  s e c t io n  2.

As a t  th e  p re v io u s  c u t s  th e  h ig h e s t  y i e ld s  came from  p l o t s  w here

3 .2 3  was grow ing a lo n e  o r m ixed w ith  I r i s h  o r New Z ea lan d  and th e s e  t r e a t 

m ents w ere n o t  s i g n i f i c a n t l y  d i f f e r e n t .  I r i s h  and New Z e a la n d  grow ing  

a lo n e  and t h e i r  c o m b in a tio n  w ere th e  lo w e s t y ie ld e r s  and a g a in  dJ-d n o t 

d i f f e r  s i g n i f i c a n t l y .  V/liere a l l  t h r e e  c u l t i v a r s  w ere grow ing to g e th e r  

an in te rm e d ia te  y i e l d  r e s u l t e d  w hich was s i^ y i i f i c a n t ly  l e s s  th a n  8 .2 3  

a lo n e  b u t  n o t s i g n i f i c a n t l y  h ig h e r  th a n  e i t h e r  I r i s h  o r  New Z ea lan d .

F i f t h  c u t s  S e c t io n  1 was c u t two days a f t e r  s e c t io n  2 i n d i c a t i n g  a 

r e d u c t io n  in  th e  g row th  r a t e  o f  I r i s h  grow ing a lo n e . S e c t io n  3 had  

th r e e  few er reg ro w th  days th a n  s e c t io n  2 and t h i s  was r e f l e c t e d  in  th e  

av e rag e  y i e l d  w hich was s i g n i f i c a n t l y  low er th a n  th e  o th e r  s e c t io n s .

The s e c t io n  1 y i e l d  was s i g n i f i c a n t l y  h ig h e r  th a n  th a t  o f  s e c t io n  2.
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The i n t e r a c t i o n  betw een  c u t t i n g  s e c t io n s  and c u l t i v a r  t r e a tm e n ts  

■was s i g n i f i c a n t  and  w as a p p a re n t i n  th e  f a c t  t h a t  t h e r e  w ere no s i g n i 

f i c a n t  d i f f e r e n c e s  be tw een  th e  t r e a tm e n ts  i n  s e c t io n  3 , w hereas i n  s e c 

t i o n  1 8 ,2 3  o u ty ie ld e d  b o th  I r i s h  and  New Z ea lan d  and was o n ly  s i g n i f i 

c a n t ly  ap p ro ach ed  i n  y i e l d  by  th e  IS  m ix tu re .  I r i s h  g row ing  a lo n e  was 

s i g n i f i c a n t l y  l e s s  th a n  a l l  o th e r  c u l t i v a r  t r e a tm e n ts  b u t New Z e a la n d  

was o n ly  s i g n i f i c a n t l y  l e s s  th a n  th e  two h ig h e s t  ( 8 .2 3  and  8 .2 3  + I r i s h ) .

In  s e c t io n  2 th e  IS  and NS co m b in a tio n s  w ere h ig h e s t  in  y i e l d  

a l th o u g h  n o t  s i g n i f i c a n t l y  g r e a t e r  th a n  8 .2 3  a lo n e  o r  th e  IN co m b in a tio n . 

New Z ea lan d  was th e  lo w e s t y ie ld in g  t r e a tm e n t ,  s i g n i f i c a n t l y  l e s s  th a n

8 ,2 3  and th e  18 and NS m ix tu re s .

Oomparang th e  y ie ld s  o f  th e  same c u l t iv a r  trea tm en ts  in  th e  d if f e r e n t  

s e c t io n s ,  i t  can b e seen  th a t  n e ith e r  I r i s h  nor New Zealand d if f e r e d  

s ig n i f i c a n t l y  from s e c t io n  t o  s e c t io n  b u t, 8.23  gave a s ig n i f i c a n t l y  

h igh er y i e l d  in  s e c t io n  1 w hich had th e  lo n g e s t  in t e r v a l  betw een c u ts .

A l l  o th e r  c u l t i v a r  t r e a tm e n ts  in c r e a s e d  s i g n i f i c a n t l y  be tw een  s e c t io n s  

3 and  1 and th e  IS  and NS m ix tu re s  a l s o  showed s i g n i f i c a n t  in c r e a s e s  

betw een  th e  s e c t io n s  3 and 2.

S ix th  c u t s  T h ere  w ere 23 days betw een  th e  f i f t h  and s i x t h  c u t s  o f  

s e c t io n  1 and  19 and  18 days f o r  s e c t io n s  2 and  3 r e s p e c t iv e l y .  T h is  

m eant t h a t  s e c t io n  1 , w hich  was 18 days ah ea d  o f  s e c t io n  3 a t  th e  f i r s t  

c u t ,  was now o n ly  one day ah ea d  and r e p r e s e n te d  a l e s s  i n t e n s iv e  u t i l i 

z a t io n  c y c le  f o r  th e  p l a n t s  in  s e c t io n  1 . S e c t io n  2 was o u t seven  days 

b e fo re  s e c t io n  1 w hich  showed a l o s s  o f  e le v e n  days from  th e  f i r s t  o u t .  

T hese d i f f e r e n c e s  in  c u t t i n g  f r e q u e n c ie s  a re  m e n tio n ed  a s  th e y  h ig h l ig h t  

th e  r e l a t i v e  grow th r a t e s  o f  t h e  c u l t i v a r s  grow ing a lo n e .  As a  r e s u l t  

o f  th e  lo n g e r  g row ing  p e r io d  a f f o r d e d  s e c t io n  1 f o r  t h i s  c u t  i t s  mean 

y i e l d  was s i g n i f i c a n t l y  h ig h e r  th a n  s e c t io n s  2 and 3*
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So23 was th e  h ig h e s t  i n  y i e l d  in  s e c t io n  1 b u t n o t s i g n i f i c a n t l y  

g r e a t e r  th a n  IS  o r NS. I r i s h  o ccu p ied  th e  lo w est p o s i t i o n  and was 

s i g n i f i c a n t l y  low er y ie ld in g  th a n  a l l  t r e a tm e n ts  ex cep t New Z ea lan d .

In  s e c t io n  2 , IS  was h ig h e s t  in  y i e l d  b u t th e r e  w ere no s ig n i f i c a n t  

d i f f e r e n c e s  betw een t r e a tm e n ts  ex ce p t f o r  New Z ea lan d  w hich  was s i g n i 

f i c a n t l y  low er th a n  S . 23, IS  and NS.

In  s e c t io n  3 a d i f f e r e n t  p i c tu r e  em erged, I r i s h  b e in g  th e  h ig h e s t  

in  y i e l d  and IS  th e  lo w e s t .  The o n ly  s i g n i f i c a n t  d i f f e r e n c e  was b e t 

ween th e s e  ex trem e y i e l d s .

S even th  c u t s  Only th e  mean y i e ld s  o f  th e  c u t t i n g  s e c t io n s  w ere s i g n i 

f i c a n t l y  d i f f e r e n t  a t  th e s e  c u ts  when i t  was seen  t h a t  s e c t io n  3 y i e l d  

was lo w e s t and s i g n i f i c a n t l y  so from  th a t  o f  s e c t io n  1.

The y i e ld s  o f  th e  c u l t i v a r  t r e a tm e n ts  w ere v e ry  c l o s e  and n o t 

s i g n i f i c a n t l y  d i f f e r e n t  b u t on av e ra g e  S . 23 p ro d u ced  s l i g h t l y  more th a n  

any o th e r  t r e a tm e n t .

E ig h th  c u t s  A t t h i s  tim e  s e c t io n  2 mean y i e l d  was g r e a t e r  th a n  th e  

o th e r  two s e c t io n s  a lth o u g h  a l l  had had a n e a r ly  e q u a l tim e  f o r  reg ro w th .

The mean c u l t i v a r  t r e a tm e n ts  y i e ld s  w ere n o t s i g n i f i c a n t l y  d i f f e 

r e n t  b u t th e  i n t e r a c t i o n  o f  s e c t io n s  and c u l t i v a r  t r e a tm e n ts  was and 

th e r e f o r e  o n ly  means w i th in  th e  body o f  th e  t a b le  w i l l  b e  com pared.

In  s e c t io n  1 a l l  y i e ld s  w ere ex tre m e ly  c lo s e  and n o t s i g n i f i c a n t l y  

d i f f e r e n t  and th e  same was t r u e  in  s e c t io n  2 a lth o u g h  th e  ran g e  betw een 

h ig h e s t  and lo w e s t was g r e a t e r .  In  s e c t io n  3 th e  IS  m ix tu re  gave th e  

lo w e s t y i e l d  and was s i g n i f i c a n t l y  l e s s  th a n  I r i s h  o r New Z ea lan d  grow

in g  a lo n e  w hich w ere i d e n t i c a l  and s l i g h t l y  h ig h e r  th a n  a l l  o th e r s .

The i n t e r e s t i n g  f a c t  em erging from  t h i s  t a b l e  was t h a t  3 .2 3  &od 

i t s  m ix tu re s  w ere no lo n g e r  th e  h ig h e s t  y i e ld e r s  and in  th e  in s ta n c e  

n o te d  above gave l e s s  th a n  I r i s h  o r New Z ea lan d .
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N in th  c u t s  No s i g n i f i c a n t  d i f f e r e n c e s  w ere re c o rd e d  betw een  any 

t r e a tm e n ts  i n  th e s e  c u t s  and an e x am in a tio n  o f  th e  means shows them 

to  b e  in d e e d  v e ry  a l i k e .  S e c t io n s  1 and 3 c o u ld  have been  c u t  one 

week b e fo re  th e y  w ere as  th e  m odal h e ig h t  had b een  s t a t i c  j u s t  below  

18 cm. from  t h a t  t im e . The f u r t h e r  week had b een  a llo w e d  t o  see  i f

f u r t h e r  grov^th w ould  ta lce p la c e .

T o ta l  f o r  1958 Oom paring th e  mean y i e ld s  f o r  t h e  t h r e e  c u t t i n g  s e c 

t i o n s ,  s e c t io n  2 was s i g n i f i c a n t l y  lo w e r, due p ro b a b ly  t o  more f r e q u e n t  

c u t t i n g .  The v a lu e s  fo r  c u l t i v a r  t r e a tm e n ts  and t h e i r  i n t e r a c t i o n  

w ith  c u t t i n g  f r e q u e n c ie s  d id  n o t q u i te  r e a c h  s ig n i f i c a n c e  a t  th e  3>t 

l e v e l  b u t  some o f  th e  o b se rv ed  d i f f e r e n c e s  a r e  w orth y  o f  comment.

The e a r ly  m a tu r in g  c u l t i v a r s  ( I r i s h  and New Z ea lan d ) gave t h e i r  

h ig h e s t  y i e l d s  in  s e c t io n  3 w hich  had been  c u t  l a t e s t  i n  s p r in g ,  and 

I r i s h  was in  f a c t  t h e  to p  y i e l d e r .  In  th e  o th e r  s e c t i o n s ,  how ever, 

b o th  I r i s h  and New Z e a la n d  w ere c o n s id e ra b ly  o u ty ie ld e d  by  S . 23-

None o f  th e  m ix tu re s  c o n ta in in g  3 .2 3  gave a s u b s t a n t i a l l y  g r e a t e r  

y i e l d  th a n  3 .2 3  a lo n e  and in  m ost c a s e s  th e  y i e l d  was lo w e r . The IN 

m ix tu re ,  how ever, was s u p e r io r  to  I r i s h  o r New Z e a la n d  in  b o th  s e c t io n s  

1 and 2 and s l i g h t l y  g r e a t e r  th a n  New Z ea lan d  in  s e c t i o n  3 .

A ccu m u la tiv e  Y ie ld

The a c c u m u la tiv e  y i e l d  o f  a l l  c u l t i v a r  t r e a tm e n ts  d u r in g  1938 are  

p re s e n te d  in  f ig u r e s  1 . 14 , 1 .1 3  and I . I 6 fo r  s e c t io n s  1 , 2 and 3 r e s 

p e c t iv e ly .

S e c t io n  1 The ra n g e  o f  y i e ld s  was sm a ll a t  th e  b e g in n in g  o f  th e  se a so n  

and  g r a d u a l ly  w idened  so  t h a t  t o t a l  y ie ld s  showed a c o n s id e r a b le  d iv e r 

gence in  L iro u u c tiv ity .
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C onsiderin g  f i r s t  th e  c u l t i v a r s  grow ing a lo n e , I r i s h  commenced 

th e  y e a r  above New Z ea land  and 8 .2 3 ;  b u t, due t o  a low er grow th r a te ,  

i t  was o v e rta k e n  h y  8* 23 by th e  b e g in n in g  o f  Ju n e . S u b se q u e n tly , th e  

r a t e  o f growth o f  I r i s h  was l e s s  th a n  t h a t  o f  e i t h e r  8 .2 3  o r New Z ea lan d , 

b e in g  c l o s e r  t o  th e  l a t t e r  th a n  th e  form er. I t  f in i s h e d  w ith  a s im i la r  

y i e ld  to  t h a t  o f  New Z ea lan d  b u t  w e l l  below  t h a t  o f  8 .2 3 .  5 . 23 , a s  has

been  s t a t e d ,  d is p la y e d  a v e ry  r a p id  grm vth r a t e  d u r in g  May and Ju n e  and 

by th e  second  c u t  had p roduced  more th a n  any o th e r  t r e a tm e n t .  T h is  

h ig h  r a t e  o f p ro d u c tio n  was m a in ta in e d  and g r a d u a l ly  p u t 8.23  w e ll  above 

I r i s h  or New Z ea lan d . New Z ea lan d  was th e  lo w e s t y i e l d e r  a t  c u t  1 and, 

a l th o u g h  i t s  su b seq u en t grow th  r a t e  was e q u iv a le n t  t o  t h a t  o f  I r i s h ,  d id  

n o t make up f o r  th e  i n i t i a l  d e f ic ie n c y  and was th e  lo w e st a t  ev e ry  c u t .

The IN co m b in a tio n  p ro v ed  r a t h e r  more p ro d u c t iv e  th a n  e i t h e r  o f  

i t s  com ponents from  m id -se aso n  onwards when i t s  grcw/th c u rv e  began to  

d iv e rg e  from th o s e  o f  I r i s h  and New Z ea lan d . A lthough  r a th e r  b e t t e r  in  

t o t a l  th a n  i t s  com ponents, i t  s t i l l  ran k ed  below  a l l  o th e r  t r e a tm e n ts .

The IS m ix tu re  b e n e f i t e d  a t  th e  f i r s t  c u t by th e  p re s e n c e  o f  th e  s l i g h t l y  

h ig h e r  y ie ld in g  I r i s h  and t h e r e a f t e r ,  fo llo w ed  th e  8 .2 3  c u rv e  when th e  

I r i s h  growth r a t e  was f a l l i n g  o f f .  The NS m ix tu re  behaved i n  a somewhat 

s im i la r  m anner in  t h a t  i t  fo llo w ed  more c lo s e ly  th e  8 .2 3  p a t t e r n  and was 

more p ro d u c t iv e  th a n  New Z ealand. The co m b in a tio n  o f  a l l  3 c u l t i v a r s  

d id  n o t r e f l e c t  the h ig h e r  e a r l y  grow th o f I r is h  and t h e r e a f t e r  occupied  

an in term ed ia te  p o s i t i o n  between th e  h ig h  y ie ld in g  S . 23 and th e  low er  

I r i s h  and New Zealand. The INS curve was a lm ost id e n t ic a l  to  t h a t  o f 

th e  NS m ix tu re .

S e c t i on 2 As s e c t io n s  1 and 2 vmre c u t on th e  same days for  th e  f i r s t  

4- c u ts  th e  g en era l form o f  b oth  graphs was s im ila r . Ne\? Zealand and



I r if j l i  s t i l l  ran k ed  below  a l l  o th e r s  a lth o u g h  th e  I r i s h  •Towth r a t e  was 

n o t ic a b ly  b e t t e r  ov er th e  l a t t e r  p a r t  o f  th e  seaso n  in  s e c t io n  2.

3,23  and i t s  m ixtures w ith  I r i s h  and New Z ealand formed a very  

c lo s e  group w hich e s ta b l i s h e d  i t s  su p e r io r ity  over th e  o th e r  treatm en ts  

by i t s  g r e a t e r  r a t e  o f  grow th in  l a t e  sp rin g  and e a r l y  summer. The IN 

m ix tu re  was a g a in  r a t h e r  more p ro d u c tiv e  th a n  e i t h e r  o f  i t s  com ponents. 

I t s  y i e ld  was s im i la r  t o  I r i s h  up to  th e  end o f  Ju n e , th e n  i t s  r a t e  o f  

growth in c re a s e d  s l i g h t l y  w h ile  I r i s h  and New Zealand rem a in ed  s te a d y .

The INS m ix tu re  a g a in  d isp la y ed  an in te rm e d ia te  r a t e  o f  grow th w hich , 

i f  a n y th in g , p la c e d  i t  n e a r e r  to  i t s  lo w er y ie ld in g  I r is h  and New Zealand  

com ponents.

Se c t io n 3 T h is  s e c t io n  p re s e n te d  a q u ite  d if f e r e n t ,  and v ery  i n t e r e s t 

in g ,  p i c tu r e  from s e c t io n s  1 and 2. The l a t e r  f i r s t  c u t  had  put I r is h  

w e ll  ahead i n i t i a l l y ,  b u t i t  was a b le  t o  r e t a i n  t h i s  p o s i t i o n  d e s p ite  a 

p e r io d , fo llo w in g  th e  f i r s t  c u t ,  o f  re d u c e d  grow th r a te .  E v id e n tly  

th e  c u t t i n g  seq u en ce  had fav o u red  I r i s h  as in s te a d  o f  showing a f a l l  

o f f  in  p r o d u c t iv i t y  in  th e  second  h a l f  o f  th e  sea so n , a s  was th e  tendency  

in  s e c t io n  1 , i t  a c tu a lly  s l i g h t l y  w idened th e  gap betw een  i t  and th e  

n e x t most p ro d u c t iv e  t r e a tm e n t .  New Z ea land  grow th was slow up to  Ju n e  

2 0 th  th e n  r a p id ly  p ic k e d  up and in  th e  A ugust-S en tem ber p e r io d  d isp la y ed  

a r e l a t i v e l y  h ig h  r a t e  o f  in c r e a se . The l a t e  m a tu r in g  3 ,2 3  had a t y p i 

c a l  growth c u rv e , lo'w in  e a r ly  s p r in g ,  r i s in g  sh arp ly  in  May, Ju n e  and  

J u ly ,  th e n  h o ld in g  a f a i r l y  c o n s ta n t  r a t e  t i l l  th e  end o f  th e  season .

U n lik e  s e c t io n s  1 and 2 th e  m ix tu re s  o f  8 .2 3  w ith  I r i s h  and New 

Z ea land  did  n o t fo llo w  th e  8.23  p a t t e r n  and w ere b o th  o b v io u s ly  i n f l u e n 

ced  by t h e i r  e a r ly  m a tu r in g  com ponents in  th e  J u n e - J u ly  p er io d . T h is  

meant t h a t ,  a lth o u g h  8 .23  was growing r a p id ly  a t  t h i s  t im e ,  th e  18 and 

NS m ix tu re s  w ere  h e ld  b ack  and th e ir  accum ula ted  y i e ld s  f e l l  below  t h a t
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o f s . 23 . I t  i s  o f  p a r t i c u l a r  i n t e r e s t  t h a t ,  a t  c u t 1 , th e  IS  y i e ld  

was low and s im i la r  t o  S .23, w h ile  I r i s h  showed a m arked ly  g r e a t e r  y i e ld .

The grow th o f th e  IN m ix tu re  c lo s e ly  re sem b led  t h a t  o f  I r i s h  b u t 

was a l s o  in f lu e n c e d  by  New Z ea lan d  a s  when t h a t  c u l t i v a r ’ s grow th  r a t e  

in c re a s e d  in  e a r ly  J u ly  so  d id  th e  IN m ix tu re .  The INS t r e a tm e n t  y i e l 

ded more th a n  3 .2 3  or New Z e a la n d  a t  th e  f i r s t  c u t ,  due to  i t s  I r i s h  

com ponent, and s u b se q u e n tly  b e n e f i t e d  by th e  h ig h e r  g row th  r a t e  o f  3 .2 3  

and was a lm o st i d e n t i c a l  w i th  i t  f o r  th e  r e s t  o f  th e  se a so n .

The management o f  s e c t io n  3 r e s u l t e d  in  a s m a lle r  sp re a d  o f  u l t i 

m ate y i e l d s  th a n  d id  s e c t io n s  1 and 2, In  s e c t io n  3 , th e  u l t im a te  

y i e l d  and, e x c e p t f o r  S . 23, th e  ra n k in g  o f  y i e ld s  was l a r g e l y  d e te rm in e d  

by  th e  y i e ld s  o b ta in e d  a t  th e  l a t e  f i r s t  c u t .
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The E f f e c t  on Y ie ld  o f  QQuibjjiin^; Q u l t iv a r a

The y i e ld s  o f  c u l t i v e r  m ix tu re s ,  r e l a t i v e  to  t h e i r  com ponents, 

a re  g iv e n  in  f ig u r e  1 .1 7  a s  p e rc e n ta g e  in c r e a s e s ,  o r d e c re a s e s ,  compa

re d  to  e i t h e r  I r i s h ,  New Zealand or B.23 grow ing a lo n e .

I t  i s  n o t in te n d e d  t h a t  a c lo s e  s c r u t in y  sh o u ld  h e  made o f  th e  

in d iv id u a l  d i f f e r e n c e s  s in c e  th e s e  have a l re a d y  been d e a l t  m t h  in  

t a b le  1 ,1 , The in t e n t i o n  in  in c lu d in g  f ig u r e  1 .1 7  i s  t o  p resen t th e

r e s u l t s  in  a s l i g h t l y  d i f f e r e n t  form  w hich , i t  i s  hoped , h e lp s  to  c l a r 

i f y  th e  c u l t i v e r  m ix tu r e /y ie ld  r e l a t i o n s h i p s  by g iv in g  a g e n e ra l  p i c tu r e  

o f  w hat had o c c u rre d .

Y ie ld s  o f  M ix tu re s  O o n ta in ing I r i s h  R e la t iv e  t o I r i s h  Growing A lone

The to p  3 g rap h s  in  f ig u r e  1 ,1 7  show I r i s h  a lo n e  a s  %ero and th e

co m b in a tio n s  o f  I r i s h  w ith  th e  o th e r  c u l t i v a r s  r e l a t i v e  to  t h i s .  Thus

in  th e  f i r s t  c u t  o f  s e c t io n  1 th e  IN , INS and IS  t r e a tm e n ts  gave r e s p e c 

t i v e  y i e l d s  and 12/t below  and 3/6 above I r i s h  a lo n e . The y i e ld s  o f  

a l l  m ix tu re s  w ere su b se q u e n tly  g r e a t e r  th a n  I r i s h  u n t i l  Septem ber 1 8 th  

when th e r e  w ere v i r t u a l l y  no d i f f e r e n c e s .  On th e  t o t a l  f o r  th e  y e a r  

IN , IS  and INS a l l  shovfed to  ad v an tag e  com pared to  I r i s h .

In  s e c t io n  2 th e  p a t t e r n  was s im i la r  and on t o t a l  g row th  Iff and 

IS exceeded  I r i s h  by  o v er 10% w h ile  INS showed a v e ry  sm a ll in c r e a s e .

The c u t t i n g  sequence  o f  s e c t io n  3 a l t e r e d  th e  y i e l d  p a t t e r n  and , 

a p a r t  from th e  c u t s  ta k e n  on Ju n e  2 0 th  and J u ly  1 th ,  a l l  m ix tu re s  w ere 

l e a s ,  or l i t t l e  b e t t e r  th a n  I r i s h .  The accum ula ted  grow th  f o r  th e  

y e a r ,  o f  th e  m ix tu re s ,  was l e s s  th a n  I r i s h .
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Y ie ld s  o f  M ix tu re s  G oatain ing ; New Z ea lan d  R e la t iv e  t o  New Z ea lan d  Growinp; 

A lone

The m id d le  t h r e e  g rap h s  in  f ig u r e  1 .1 7  ehmy Wevv Z e a la n d  a lo n e  as  

%ero and th e  c o m b in a tio n s  o f  New Z ea lan d  w ith  th e  o th e r  c u l t i v a r s  r e l a 

t i v e  t o  t h i s .

I n  s e c t io n  1 t h e  y i e ld s  o f  th e  m ix tu re s  w ere c o n s id e ra b ly  h ig h e r  

th a n  New Z ea lan d  a t  th e  f i r s t  o u t .  The in c r e a s e s  g r a d u a l ly  le s s e n e d  

over th e  seaso n  u n t i l  a t  th e  second l a s t  c u t  a l l  m ix tu re s  w ere p ro d u c in g  

s l i g h t l y  l e s s  th a n  New Z ea lan d . On th e  t o t a l  f o r  th e  y ea r , how ever, 

th e  m ix tu re s  o f  New Z ea lan d  w ith  th e  o th e r  c u l t i v a r s  w ere b e t t e r  th a n  

New Z e a la n d  a lo n e .

The in c r e a s e s  ov er New Z ea lan d  w ere much more m arked i n  s e c t io n  2 

and a l l  m ix tu re s  p e rfo rm ed  b e t t e r  th a n  New Z e a la n d , e s p e c i a l l y  N8.

The ta k in g  o f  a l a t e  s p r in g  c u t  showed New Z ea lan d  t o  b e t t e r  advan

ta g e  and, in  s e c t io n  3 , th e  in c r e a s e s  over New Z ea lan d  a lo n e  w ere m o s tly  

c o n f in e d  t o  th e  e a r ly  p a r t  o f  th e  seaso n . Only sm a ll d e v ia t io n s  from

th e  New Z ea lan d  t o t a l  y i e l d  w ere re c o rd e d .

Y ie ld s  o f  M ix tu re s  O o n ta in in ^  3 .2 3  R e la t iv e  to  3 .2 3  Growing A lone

The b o tto m  th r e e  g rap h s  in  f ig u r e  1 .1 7  show S . 23 a lo n e  as zero

and i t s  c o m b in a tio n s  w ith  th e  o th e r  c u l t i v a r s  r e l a t i v e  t o  t h i s .

In  a l l  s e c t io n s  a s im i la r  p a t t e r n  appea red  a s ,  a p a r t  from  th e  f i r s t  

c u t ,  t h e  y i e ld s  o f  th e  m ix tu re s  w ere , in  g e n e ra l ,  lo w er th a n  S . 23.

T h is  was e s p e c i a l l y  n o t i c a b le  in  s e c t io n  1 .
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P e rc e n ta g e  D i s t r i b u t io n  o f  S e a so n a l P roduction

One o f  bhe a d v a n ta g e s  c la im e d  f o r  m ix ing  c u l t i v a r s  o f  v a ry in g  

grow th c y c le s  i s  t h a t  a more l e v e l  s e a s o n a l p ro d u c tio n  r e s u l t s .  T ab le  

1 .3  shows th e  s e a s o n a l  p ro d u c tio n  o f  th e  v a r io u s  t r e a tm e n ts  e x p re s se d  

a s  p e rc e n ta g e s  o f  t o t a l  y i e ld .

S e c t io n  1 The l a r g e s t  d i f f e r e n c e s  in  p e rc e n ta g e  d i s t r i b u t i o n  o f  

y i e ld  o c c u rre d  a t  th e  f i r s t  c u t w here th e  I r i s h  a lo n e  was c o n s id e ra b ly  

h ig h e r  th a n  th e  New Z ea lan d  o r  S .23 a lo n e . Com bining New Z ea lan d  a n d / 

o r  S . 23 w ith  I r i s h  gave a p e rc e n ta g e  d i s t r i b u t i o n  in te r m e d ia te  betw een 

th e  c o n t r a s t in g  c u l t i v a r s .  The WS tre a tm e n t r e s u l t e d  in  a s l i g h t l y  

h ig h e r  p e rc e n ta g e  th a n  e i t h e r  New Z ea lan d  or S .23 a lo n e . Over th e  r e s t  

o f  th e  y e a r  th e  d i f f e r e n c e s  betw een c u l t i v a r  c o m b in a tio n s  seldom  ex cee 

ded 1 o r 2/6 and i t  would b e  d i f f i c u l t  t o  draw any c o n c lu s io n s .  I t  was 

n o t i c a b le  t h a t  th e  l a r g e  p e rc e n ta g e  g iv en  by  I r i s h  in  th e  f i r s t  c u t  was 

b a la n c e d  by  s l i g h t l y  low er p e rc e n ta g e s  a t  th e  n e x t t h r e e  c u t s  and  more 

m arked ly  by  a low er p ro d u c tio n  a t  th e  second  f lu s h  in  th e  Ju ly -A u g u s t 

p e r io d .  I t  d id ,  how ever, ap p ea r t h a t  in  s p r in g  t h e r e  was some s l i g h t  

ad v an tag e  in  sm ooth ing  ou t s e a s o n a l  p ro d u c tio n  by com bining  I r i s h  and

S . 23 or I r i s h  and New Z ea lan d  o r  a l l  t h r e e .

S e c tio n  2 Gompared t o  s e c t io n  1 th e  more f re q u e n t c u t t i n g  in  th e  

m id d le  and l a t e r  p a r t  o f  th e  sea so n  cau sed  a s l i g h t  s h i f t  in  th e  d i s 

t r i b u t i o n  o f  y i e l d .  The Ju ly -A u g u s t f lu s h  was re d u c e d  and  a  g r e a te r  

p ro p o r t io n  o f  th e  y i e l d  o c c u rre d  in  th e  l a t e  summer and autumn. W ith in  

t h i s  g e n e ra l  p a t t e r n  th e r e  w ere s t i l l  th e  d i f f e r e n c e s  due to  th e  c u l t i -  

v a r s .

:New Zealand and 8 .2 3  growing a lon e  again  gave a sm aller  p ercen ta g e

o f  t h e i r  t o t a l  y i e l d  a t  th e  f i r s t  c u t  th a n  I r i s h .  A ls o , a s  in  s e c t io n  1 ,
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T ab le  l . p  P e rc e n ta g e  d i s t r i b u t i o n  o f  t o t a l  y i e l d  d u r in g  1958,

S e c tio n 1 .

8 /5 3 /6 21/  6

D ate o f  Cut

7 /7  26/ 7 . 1 8 /8 2 /9 I 8 /9 1 6 /1 0

Out 1 2 3 4 5 6 7 8 9

I 20 8 9 8 12 12^ 10 9 9
N 13 9 9 10 14 16 10 9 10 ^
8 14 10 11 10 I k 16 9 7 8

IN 18 8 9 9 14 16 10. 8 9
IS 18 8 11 10 14 15 9. 7 8
N8 17 10 10 10 13 15 9 8 9

INS 16 9 11 9 I k 15 9 8 8

S e c tio n 2 c

8 /5 3 /6 2 1 /6 7 /7 2/.1/7 1 2 /8 2 7 /8 1 2 /9 V i o

I 17 8 10 9 12 11 10 12 11
N 12 11 9 9 13 12 10 14 12
S 14 12 11 11 12 12 9 11 9

IN 18 9 9 9 13 11 9 12 11
IS 17 9 11 10 13 12 8 10 8
N8 16 9 IJ. 10 13 11 9 10 9

INS 17 9 11 10 12 11 10 11 10

S e c tio n 3*

2(5/5 2 0 /9 V 7 1 8 /7 1 /8 1 9 /8 2 /9 1 7 /9 1 6 /1 0

I 42 5 5 8 7 10 8 7 8
N 33 6 7 10 9 10 8 8 8
S 31 11 8 1.1 8 9 7 7 7

IN 11 6 6 9 7 9 6 7 8
18 34 8 8 10 8 9 7 7 9
N8 35 8 8 9 7 9 7 7 9

IN8 37 8 7 9 8 , 9 7 7 8
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th e  NS tr e a tm e n t  gave s l i g h t l y  more th a n  New Z ea land  o r  S . 23 s e p a ra 

t e l y .  M ix tu re s  c o n ta in in g  I r i s h  were s im i la r  t o  I r i s h  grown a lo n e .

A t th e  second  c u t th e  p u re  sown New Z ea lan d  and S . 23 p e rc e n ta g e s  

w ere h ig h e r  th a n  a l l  o th e r  t r e a tm e n ts  and com pensated  t h e i r  low er p ro 

p o r t io n  in  th e  f i r s t  c u t .  The p ro p o r t io n s  o f  t o t a l  y i e l d  g iv en  by 

m ix tu re s  o f  th e  c u l t i v a r s  w ere n e a r e r  th e  I r i s h  v a lu e  th a n  th e  h ig h e r  

New Z ea lan d  and S . 23 . T aking  th e  f i r s t  and second c u t s  to g e th e r  th e  

p ro p o r t io n s  o f  t o t a l  y i e l d  p roduced  by  a l l  t r e a tm e n ts  w ere ver^r s im i la r .  

In  th e  t h i r d  and f o u r th  c u t s  S . 23 and m ix tu re s  c o n ta in in g  i t  gave a 

s l i g h t l y  h ig h e r  p e rc e n ta g e  th a n  th e  o th e r s .  D uring  th e  n e x t two c u t s  

th e r e  was l i t t l e  v a r i a t i o n  in  p e rc e n ta g e  d i s t r i b u t i o n  and in  th e  l a t t e r  

p a r t  o f  th e  seaso n  I r i s h  and New Z ea lan d  c u l t i v a r s  te n d e d  t o  g iv e  a 

g r e a t e r  p e rc e n ta g e  th a n  8 . 2 3 . The IS  and MS m ix tu re s  fo llo w e d  th e

3 .2 3  p a t t e r n  and th e  IN8 t h a t  o f  th e  e a r ly  c u l t i v a r s .

S e c t io n  5 A c o m p le te ly  d i f f e r e n t  grow th p a t t e r n  was o b ta in e d  :in s e c 

t i o n  3 by d e la y in g  th e  f i r s t  c u t  u n t i l  May 2 6 th , 18 days a f t e r  t h e  o th e r  

s e c t io n s .  D uring  t h i s  p e r io d  grow th  was v e ry  r a p id  and  th e  p e rc e n ta g e  

o f  t o t a l  y i e l d  o b ta in e d  was more th a n  d o u b le  t h a t  in  th e  o th e r  s e c t io n s .  

The g r e a t e s t  in c r e a s e  was from  New Z ea lan d  and e x p re s se d  ap a p e rc e n ta g e  

over th e  mean o f  th e  o th e r  s e c t io n s  i t  am ounted to  164^ , w h ile  th e  I r i s h  

and B.23  showed r e s p e c t iv e  in c r e a s e s  o f 127 and 121^. Y ie ld  was v e ry  

ev en ly  d i s t r i b u t e d  th ro u g h o u t th e  rem a in d er o f  th e  se a so n  and th e  autumn 

f lu s h  was much l e s s  m arked th a n  in  th e  o th e r  s e c t io n s .

The IÎ1 m ix tu re  a t  th e  f i r s t  c u t  te n d e d  tov^ards th e  f ig u r e  fo r  I r i s h  

a lo n e  and th e  IS  m ix tu re  was n e a re r  to  S . 23* The INS t r e a tm e n t was 

abou t in te r m e d ia te  betw een  th e  e a r ly  and  l a t e  g ro u p s , and th e  NS com bi

n a t io n  exceeded  th e  av e ra g e  o f  New* Z ea lan d  and S .23 by 3/*o*
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At th e  second c u t  th e  p e rc e n ta g e  o f  I r i s h  and New Z ea lan d  was 

m arked ly  I m e r  th a n  t h a t  o f  S . 23, and t r e a tm e n ts  c o n ta in in g  S . 23 w ere 

in term e d ia te  t o  th e s e  g ro u p s . A t subsequen t c u t s  th e  v a r i a t i o n  b e t 

ween t r e a tm e n ts  was sm a ll.
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A c tu a l P e rc e n t  ap-:e. and P o t e n t i a l  P e rc e n t  a Re,

C u ltiv a i^  M ix tu re s  a t  Each Out and to  

A nnual Y ie ld

A c tu a l G o n tr ib u t io n

The p e rc e n ta g e  c o n t r ib u t io n  t o  t o t a l  y i e l d  made by  I r i s h  ry e g ra s s  

when growing w ith  New Z ea lan d  a n d /o r  3 .2 3  i s  shown in  t a b l e  1 .4  and 

f ig u r e s  1 .1 1 ,  1 .1 2  and 1 . 13 .

F i r s t  c u t s  Growing w ith  New Z ea lan d  o r S . 23 th e  am ounts c o n t r ib u te d  

by I r i s h  w ere n o t s i g n i f i c a n t l y  d i f f e r e n t  and w ere w hat c o u ld  b e  expec

te d  from  a co m b in a tio n  o f  3C^ o f  each  c u l t i v a r ,  i f  b o th  w ere e q u a l ly  

p ro d u c tiv e .  The f a c t  t h a t  t h e r e  was no in c r e a s e  in  I r i s h  c o n t r ib u t io n  

in  th e  IS  t r e a tm e n t  in  s e c t io n  3 when I r i s h  grow ing a lo n e  showed a m ar

ked in c r e a s e  in  y i e l d  over 3 .2 3  a lo n e  r e f l e c t s  th e  c o m p e ti t iv e  in.f lu e n c e  

o f  3 .2 3  on I r i s h .  The e f f e c t  o f  b o th  New Z ea lan d  and 3 ,2 3  on I r i s h  

was s im i la r  t o  e i t h e r  a lo n e  a s ,  i t  w i l l  be rem em bered, o n ly  A o f  th e  

a re a  was p la n te d  t o  I r i s h  in  th e  INS m ix tu re  and th e r e f o r e  th e  33>6 

c o n t r ib u t io n  by  I r i s h  in  th e  INS m ix tu re  was a p p ro x im a te ly  th e  f ig u r e  

t h a t  c o u ld  have been  e x p e c te d .

Second c u t s Nven a t  th e s e  seco n d  c u t s  th e  more a g g re s s iv e  n a tu r e  o f

3 ,2 3  was e v id e n t  and th e  c o n t r ib u t io n  o f  I r i s h  was red u ce d  t o  32'4 com

p a re d  t o  Ijlÿb w ith  New Z ea lan d . The e f f e c t  o f  b o th  to g e th e r  on I r i s h  

was o f  c o u rs e  t o  re d u c e  i t s  c o n t r ib u t io n  w hich  was o n ly  23 '̂o o f  th e  

t o t a l  y i e l d .

T h ird  c u t s  The p o s i t i o n  e s t a b l i s h e d  a t  t h e  p re v io u s  c u t s  was m a in ta in e d  

w ith  I r i s h  c o n t r i b u t i n g  l e s s  when in  co m b in a tio n  w ith  3 ,2 3  th a n  w ith  

New Z e a la n d ,
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f ourth c u ts  The a g g r e ss iv e n e ss  o f  8.25  towards I r is h  was even more 

m arked a t  th e s e  c u t s  and th e  c o n t r ib u t io n  o f  I r i s h  f e l l  t o  an av e ra g e  

f ig u r e  o f  2 5 /  over th e  5 s e c t io n s .  With New Zealand and. New Zealand

p lu s  Sc 23 I r is h  h e ld  i t s  p re v io u s ly  e s t a b l i s h e d  p la c e  b u t  s t i l l  showed 

a r e d u c t io n .  T h ere  was a tendency for  a higher c o n t r ib u t io n  from  I r is h  

in  s e c t io n  5»

F i f t h  ou ts  The r e s u l t s  o b ta in e d  a t  th e se  o u ts  were v e ry  s im i la r  t o  

th e  p rev io u s  ones and s t i l l  showed a g rea te r  r e d u c t io n  due t o  8 . 23.

S ix th  c u t s  The I r i s h  c o n t r ib u t io n  was a s  b e fo re  w ith  r e g a rd  to  

com panion c u l t i v a r  b u t ,  w ith  a l l  c o m b in a tio n s , th e  c o n t r ib u t io n  was 

s i g n i f i c a n t l y  h ig h e r  in  s e c t io n  3 , a t r e n d  w hich had been  n o te d  in  

th e  two p re v io u s  c u t s .

S ev en th , e ig h th  emd n in th  c u t s  A h ig h e r  c o n t r ib u t io n  in  s e c t io n  3 

was a p p a re n t a t  th e s e  c u t s  a lth o u g h  n o t s i g n i f i c a n t  a t  t h e  7 th  c u t s .

The c o n t r ib u t io n  w ith  New Z ea lan d  a n d /o r  S . 23 rem ained  s te a d y  shovfing 

l i t t l e  d i f f e r e n c e  from th e  p o s i t i o n  o b ta in e d  a t  th e  second  c u t s  in  

Ju n e . I r i s h  made i t s  g r e a t e s t  c o n t r ib u t io n  in  a s s o c ia t io n  w ith  New 

Z ea lan d  and i t s  l e a s t  wrlth S .23 . W ith b o th  to g e th e r  th e  c o n t r ib u t io n  

was in te r m e d ia te .

T o ta l  for  1958 C onsiderin g  th e  y e a r  a s  a w hole t h e r e  w ere no s i g n i f i 

c a n t d if fe r e n c e s  betw een  c u t t i n g  s e c t io n s  but th e  c o n t r ib u t io n  o f  I r i s h  

was re d u c e d  when i t  was grown w ith  any o f  th e  o th e r  c u l t i v a r s .  W ith 

New Z ea lan d , 3 .2 3  and New Z ea lan d  4 3 .2 3  th e  a v e ra g e  p e rc e n ta g e  c o n t r i 

b u t io n s  w ere r e s p e c t iv e l y  1-2, 32 and 26 ,
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New Z ea lan d  r y e g r a s s

The p e rc e n ta g e  c o n tr ib u t io n s  to  t o t a l  y i e l d  by  New Z ea land  when 

in  a s s o c ia t io n  w ith  I r i s h  a n d /o r  S . 23 a re  g iv e n  in  ta b le  1 .5  and f ig u r e s  

l o l l ,  1 .1 2  and 1 . 1 3 °

F i r s t  c u t s  The y i e l d  from  th e  IN tre a tm e n t was composed o f  s l i g h t l y  

more New Z ea lan d  th a n  I r i s h  w h ile  w ith  8 .2 3  th e  New Z ea lan d  had a d e c i

ded ad v an tag e  and  p ro v id e d  6l% o f  th e  growth. In  co m b in a tio n  w ith  

I r i s h  and 3 .2 3  New Z e a la n d  c o n t r ib u te d  one t h i r d  o f  th e  t o t a l .  I t  i s  

i n t e r e s t i n g  to  n o te  t h a t ,  in  s e c t io n s  1 and 2, th e  a c t u a l  y i e l d  o f  New 

Z ea lan d  when 'in a s s o c ia t io n  w ith  I r i s h  o r  8 .2 3  was p r a c t i c a l l y  a s  g r e a t  

a s  from  New Z ea lan d  growing.; a lo n e  (F ig u re s  1«11 and 1 .1 2 )  d e s p i t e  th e  

f a c t  t h a t  t h e r e  w ere tw ic e  th e  number o f  New Z ea lan d  p l a n t s  in  th e  p l o t s  

c o n ta in in g  o n ly  one c u l t i v a r .

Second c u t s  By th e  second c u t s  th e  c o n t r ib u t io n  o f  New Z ea lan d  w ith  

I r i s h  had r i s e n  t o  5 9 /  w hich was s i g n i f i c a n t l y  g r e a t e r  th a n  w ith  8 ,2 3  

w hich had f a l l e n  from  6 1 /  in  th e  f i r s t  c u ts  t o  4 5 / .  In  com bination  

w ith  b o th  c u l t i v a r s  th e  in f lu e n c e  o f  8 .2 3  was th e  s t r o n g e r  and c a u s e d  

a s l i g h t  r e d u c t io n  in  th e  New Z ea lan d  c o n t r ib u t io n .

T h ird  -  n in t h  c u t s  These sev en  o u ts  can  b e  c o n s id e re d  to g e th e r  s in c e  

th e  c o n t r i b u t i o n  o f  New Z ea lan d  was f a i r l y  c o n s ta n t  th ro u g h o u t .

W ith I r i s h  th e  p e rc e n ta g e  o f  New Z ea lan d  o n ly  v a r ie d  betw een  58 

and 59 a v e ra g e d  o v er th e  3 s e c t i o n s .  The p e rc e n ta g e  was alw ays lo w er 

in  s e c t io n  3 b u t n o t s u f f i c i e n t l y  to  g iv e  s t a t i s t i c a l  s ig n i f i c a n c e .

A f te r  i t s  i n i t i a l  f lu s h  o f  g row th , New Z ea lan d  w ith  3 .2 3  

s u p p re s s e l  and v a r ie d  betw een  a maximum o f  42g a t  th e  8 th  and  9 th  c u t s  

t o  a iiiinimum o f  36/  a t  t h e  5 ta  and 7 th  c u t s .  In  t h r s  a s s o c i a t i o n ,  ^he 

t r e n d  was f o r  à h ig h e r  New Z ea lan d  c o n t r ib u t io n  in  th e  s e c t io n  2.
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6 5

J h e i a l l  Z c u lt iv a r s  w ere .jvo-.yl'ig to g e th e r  th e  New Z ea land  con

tr ib u t io n  n ev e r f e l l  helow  2 5 /  or exceeded 2 /  averaged over th e  3 

s e c t io n s ;  b u t  th e r e  was a t r e n d  to \ ;a rd s  a h ig h e r  p ercen tage in  s e c 

t i o n  3.

To t a l  f o r  1938 W ith in  th e  an n u a l t o t a l  y ie ld ,  th e  Hew Z ea lan d  s h a re  

was s i g n i f i c a n t l y  h ig h e r  when in  a s s o c ia t io n  w ith  I r i s h  th a n  w ith  8 .2 3 . 

In  co m b in a tio n  w ith  both  c u l t i v a r s ,  273̂  o f th e  y i e l d  was produced by  

New Z ea lan d . The d i f f e r e n c e s  in  c o n t r ib u t io n  between th e  s e c t io n s  

w ere n o t s i g n i f i c a n t .

S. 23 rye-'T asa

■The p e rc e n ta g e  c o n t r ib u t io n s  to  t o t a l  y ie ld  by S . 23 when in  a s s o c ia 

t i o n  w ith  I r i s h  a n d /o r  New Z ea lan d  a re  g iv e n  in  t a b l e  1 .6  and f ig u r e s  

1 .1 1 ,  1 .1 2  and 1 . 1 3 ®

F i r s t  c u t s  8 .2 3  s u p p l ie d  h a l f  th e  y i e l d  o f  th e  IS  t r e a tm e n t  and th e  

t im in g  o f th e  f i r s t  c u t  had  l i t t l e  e f f e c t  on t h i s  f i g u r e .  W ith Nev/ 

Z ea lan d  t h e  S . 23 c o n t r ib u t io n  was s i g n i f i c a n t l y  l e s s  a t  3 9 /  and te n d e d  

to  b e  lo w er a t  th e  l a t e r  c u t .  T h is  trend  was more m arked when 3 .2 3  

was grow ing w ith  I r i s h  p lu s  New Z ea land  b u t  on av e ra g e  th e  S . 23 h e ld  

i t s  own and c o n t r ib u te d  32/  o f  th e  y i e ld .

Second and t h i r d  c u t s  By t h i s  tim e  th e  8 .2 3  was grow ing s t r o n g ly  and 

h ad  c o n s id e ra b ly  in c re a s e d  i t s  percentage c o n t r ib u t io n  t o  68 and 6 9 / 

in  th e  IS  m ix tu re  fo r  th e  second  and t h i r d  c u t s  r e s p e c t iv e l y .  T h ere  

was a n e a r ly  p r o p o r t io n a l  in c r e a s e  in  th e  Id  and INS t r e a tm e n ts .  The 

e f f e c t  o f  tim e  o f  c u t t i n g  was n o t  s i g n i f i c a n t .

Fou r th  -  n i n th  c u t s D uring  th e  rem a in d er o f  th e  y e a r  th e  c o n t r ib u t io n  

o f  8 .2 3  w ith  I r i s h  rem ained  around  th e  75>j l e v e l .  The New Z ea lan d , 

how ever, was n o t su p p re s se d  to  such a d eg ree  and th e  3 .2 3  p e rc e n ta g e  

never r o s e  above 64 . With I r i s h  p lu s  New Zealand th e r e  was a g rea ter
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p r o p o r t io n a l  r i s e  in  th e  p e rc e n ta g e  01* 8 .2 3  and in  th e  1t h ,  5th  and 

8th  c u t s  th e r e  was no s i g n i f i c a n t  d i f f e r e n c e  betw een  th e  M8 and IKS 

t r e a tm e n ts .

The e f f e c t  o f  d a te  o f  c u t t i n g  was n e v e r s i g n i f i c a n t  b u t  th e  

ten d en cy  was fo r  a lo iver p e rc e n ta g e  o f  S . 23 in  s e c t io n  3»

T o ta l f o r  1958 8 .2 3  made i t s  g r e a t e s t  av e ra g e  c o n t r ib u t io n  ( 68/ )

when in  a s s o c ia t io n  w ith  I r i s h  and th e  r e s u l t s  f o r  th e  NS and INS mix

t u r e s  w ere n o t s i g n i f i c a n t l y  d i f f e r e n t  a t  55 and 2̂8/  r e s p e c t iv e ly .  

P o t e n t i a l  Cont r i b u t io n

The p e rc e n ta g e  c o n t r ib u t io n  t o  th e  t o t a l  y i e ld s  o f  th e  .m ix tu res 

g iv en  in  t a b l e s  1 . 1-, 1 .5  and 1 .6  a r e  im p o rta n t in  t h a t  th e y  show th e  

a c tu a l  c o n t r ib u t io n  made by  each  c u l t i v a r  when com peting  w ith  an a s s o 

c i a t e d  c u l t i v a r  or c u l t i v a r s .  They do, in  a d d i t io n ,  r e f l e c t  in  some 

d eg ree  th e s e  c o m p e ti t iv e  r e l a t i o n s h i p s  b u t  ta k e  no acc o u n t o f  th e  

v a ry in g  y i e l d s  o f  th e  c u l t i v a r s  when grow ing a lo n e ,  f r e e  f r a u  c o m p e ti

t i o n .  In  o rd e r  t o  m easure th e  in c r e a s e s  o r d e c re a s e s  c au sed  by  a s so 

c i a t e d  c u l t i v a r s  i t  i s  n e c e s s a ry  t o  c o n s t r u c t  a t a b l e  showing what th e  

p o t e n t i a l  c o n t r ib u t io n  o f  any c u l t i v a r  w ould have been  i f  th e r e  had 

been  no c o m p e ti t io n .  By com paring  t h i s  w ith  th e  a c t u a l  c o n t r ib u t io n  

an e s t im a te  o f  t h e  c o m p e ti t iv e  in f lu e n c e  can be  made.

T h is  com parison  can be made v i s u a l ly  in  f ig u r e s  1 .1 1 ,  1 .1 2  and 

1 .1 3  by  com paring  th e  a c tu a l  y i e l d  o f  a c u l t i v a r  in  a  m ix tu re  w ith  

t h a t  o f a c u l t i v a r  grow ing a lo n e . Thus, i f  th e  h e ig h t  o f  th e  h i s t o 

gram r e p r e s e n t in g  th e  y i e ld  o f  a c u l t iv a r ,  in  a m ix tu re  o f  2 c u l t i v a r s ,  

i s  l e s s  th a n  h a lf  o f  th e  h e ig h t o f  th e  column r e p r e s e n t in g  t h a t  c u l t i 

v a r  a] one a su n oression  in  th e  m ix tu re  w ould be in d i c a te d .  Where th e

5 c u lt iv a r s  are growing to g e th e r  a colu:nn h e ig h t g r e a te r  or l e s s  tlian
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3 o f  th e  r e s p e c t iv e  c u l t i v a r s  grov/ing a lo n e  w ould form  th e  b a s i s  f o r

com parison. S in ce  th e se  com parisons are d i f f i c u l t  to  :iiake by oye and

in  any c: so are not p r e c is e ,  t a b le s  1 . 7 , 1 .8  and 1 .9  :ave been c o n str u e -

te d  and show th e  n u m e ric a l r e s u l t s  o f  th e s e  com parisons.

The c a lc u la t io n s  in v o lv e d  in  th e  c o n s t r u c t io n  o f  ta b le  1 .7  are  

as  fo l lo w s . In  th e  f i r s t  o u t ,  th e  f ig u r e  o f  62 i s  sh o rn  a s  b e in g  

th e  p e rc e n ta g e  c o n t r ib u t io n  o f  I r is h  when grow ing w ith  New Z ea land  

in  s e c t io n  1 . T h is  was arr iv ed  a t  by e x p re s s in g  th e  y ie ld s  o f  I r i s h  

and New Z ea lan d  growing a lo n e  a s  a. p e rc e n ta g e  o f  t h e i r  com bined y ie ld .  

The f ig u r e  o f  62 was produced ( s e e  t a b le  l . l )  by  the fo llo w in g  c a lc u 

l a t i o n : -

( 26.0  + 15 . 9 ) = 41.9

co n tr ib u tio n  o f  I r i s h  -  62
4 1 .9  1

The rem a in d er o f  t a b l e  1 .7  and t a b l e s  1 ,8  and I .9  were produced  

in  a s im i la r  m anner. The com parisons o f  th e s e  p o t e n t i a l ,  or h y p o th e 

t i c a l ,  c o n t r ib u t io n s  w ith  th e  a c tu a l  c o n t r ib u t io n s  a r e  shown a s .d e v ia 

t io n s  from  th e  p o te n t ia l  c o n t r i b u t i o n s .  In  t h i s  m anner a m easure o f  

th e  e f f e c t s  o f  i n t e r - c u l t i v a r  c o m p e tit io n  on y i e l d  can  be  o b ta in e d .

I t  i s  p o s s ib le  to  e x p re s s  th e  d e v ia t io n s  as  p e rc e n ta g e  d e p re s s io n s  o r 

in c r e a s e s  from  th e  p o t e n t i a l  c o n t r ib u t io n  a s  fo llo w s  : -

(a )  mean d e p re s s io n  due t o  p re se n c e  o f  N.Z. = - i /  x -- 2 5 /

(b ) mean d e p re s s io n  due to  p re se n c e  o f  8 .2 3  “ % 2H 2  -  11/:
56 1

(c )  mean d e p re s s io n  due t o  p re se n c e  o f  N .Z . 4- 8 .23  -  — - x 222  = 1 5 /
41 ].



-  67 -

I r i s h  ry em rass

T a b le  1 .7  p r e s e n t s  t h i s  d a ta  fo r  I r i s h  ry e g ra s s  d u r in g  1958 and 

th e  o v e r a l l  p i c t u r e  i s  o f  d e p re s s io n  from i t s  p o t e n t i a l  c o n t r ib u t io n  

a s ,  in  o n ly  one in s ta n c e  in  c u t 2 and in  o u t 5 , w ere p o s i t i v e  d e v ia 

t i o n s  re c o rd e d .

F i r s t  c u t s  In  a l l  c o m b in a tio n s , th e  grow th  o f  I r i s h  was su p p re s se d  

and th e  in f lu e n c e  o f  New Z ea lan d  vfas g r e a th e r  th a n  8 . 23 . W ith a l l  3 

c u l t i v a r s  to g e th e r  th e  e f f e c t  on I r i s h  was in t e r m e d ia te .

An i n t e r e s t i n g  a s p e c t  o f  th e  a s s o c ia t io n  w ith  8 .2 5  was th e  d e v ia 

t i o n  o f  -13  in  s e c t io n  3 w hich to o k  p la c e  a t  a tim e  viien I r i s h  was 

grow ing s t r o n g ly  and 8 .2 3  j u s t  e n te r in g  th e  stem  e lo n g a t io n  p h ase . 

S econd c u ts  In  t h i s  c u t  th e  s u p p re s s io n  o f  I r i s h  was n o t  so s e v e re  

and o f  a sb m lla r  m agn itude  in  ‘n i l  c o m b in a tio n s  w ith  a s l i g h t  t r e n d  

tow ards a s m a lle r  d e p re s s io n  in  th e  s e c t io n  3 ex c e p t in  c o m b in a tio n  

w ith  New Z ea lan d .

T h ird  c u t s The more a g g re s s iv e  n a tu r e  o f  8 .2 3  com pared t o  New Z ea lan d  

was d is p la y e d  in  t h i s  c u t  b u t  th e  g r e a t e s t  d e p re s s io n  o f  I r i s h  was in  

co m b in a tio n  w ith  b o th  New Z ea land  and 8.25* I r i s h  p erfo rm ed  m arked ly  

b e t t e r  in  s e c t io n  3 and in  th e  p re se n c e  o f  New Z ea lan d  d is p la y e d  i t s  

o n ly  p o s i t i v e  d e v ia t io n  w hich  was a com p le te  r e v e r s a l  from  c u t 2.

Fou r th  g n in th , c u t s  D u rin g  th e  rem a in d er o f  th e  y e a r  th e  e f f e c t  o f  

New Z ea lan d  on I r i s h  d id  n o t a l t e r  a p p re c ia b ly  and av e rag ed  a ro u n d  a 

16/  d e p re s s io n .  The s u p p re s s iv e  in f lu e n c e  w as, how ever, a lw ays l e a s t  

in  s e c t io n  3 and - r e a t e s t  in  s e c t io n  2.

The s u p p re s s io n  due t o  3 .2 3  became p r o g r e s s iv e ly  g r e a t e r  from 

c u t  to  o u t and a v e ra g e d , in  th e  l a s t  two c u t s ,  4 7 / .  T h is  w as, more 

o r l e s s ,  e v e n ly  e x p re s se d  in  a l l  s e c t io n s .



— 68

X  A
r - l  O
0

• H  to
w g

O -rl 
4-3 -P 

Ctî
n o  <H
QJ E> 

-!-> 0  
«5

^  <a
Fh  x !

C O
L O i
o \
f—J a

to
b )  U 
& ' 0, >  
F t  ’H

r o  Ü

0  Ü  
• H  0
E>î 0  

3
O  - P  

• P  0
, £ J

CO
S g
F t  ’ H
t o  4^> 0 'rl 
iX  - P  P 0

^  0 '
T Î  Ü

a O

q-t
O  b O

8 a M I
O CO 

A  0  
•rl

F t  r d  
X  d

8 ^ 
Ü 0
0 8 
b O H  
g 5 cQ

S Ï

r i
p . Ft 

r H
c 3  X  

' H  0  
• P  - H

S , J !

" O  C|-t
,O j o

r -

r - !

0

54

4 J x l
4-t>
4Ui

0 r H
P 0 4

• H to
X P

P
• H

Ü p
CM 0 P I
0

■ ë
0

g
p .

■ r l C|-l
0
&D

O

F l 0
O b O

0
0

d
G 0
0 Ü
î> P

• r l 0
t o P ,

0 0

m
0

iH ^ P
0 0

• H i>
• r l

g
b O

4E> 0
O
P - t

g
1 P S

'i - i •rH
-P

•V 0
• t 4

1>
0

r-l X
0 0

r - l 4
X4 P

0 P
4 ' ) , - r l

m
• r l

P tn X
O 0 Ui

•rl Xl 
4 D  - P

X  0 
• H  p  
P  0  
X  P - ig
Ü

zi

r ~ l  r ~ i

VO Lf\ ir \
E H  I'G', Ef'^

CM c n r * -  U O
• OJ H  O.Î

•!• VO -d* v o
•  I  I 'F

!S ]  , ,
•  v o  4 *  4 *

p :  CM CM CM

I—I i H  o v
r4 rH

CM 4 "  4 "  m
* I  I  I

m
r — v o  4 *EnEC~\ I'O

M  i a 4 'V O  
J .  I I I

0  v o  v o  v o

05 En t4 o
A  CM

H

t n
1

r -
E n

C O

M-’
s ’

o
CM

•C l
H

4 *  n  CT\ n
r H  r - l  i H r H

i ' ' -  0 0  Ô C O
X I  1 r y l 1

r H  CM t n CM
n  n  n n

t n ^ — V — — -,
CM o  n o n

« CM [—1 r - | r H
CO '—

•F C O  v o  4 - V O

A
* Q  Q  CM | H

A  4 ‘ 4 "  - I 4

______ _ r —V
1 1 CM H

CM r i

c M o  o  n V O
e  1— Î 1

C O  1
CM t n  o v V O
n  n  n n

/ j - v o Q - I n
CM CM CM CM

t q  n v o  4 X r
 ̂ *  r - l  r H  4 r H

CM CM C O Ô
V O  V O  n V O

0 in uv uv
cd  0 0  C O  v o

O  CM

o
• H
- p  H  CM E n j  X

8
m

r H

OV CO O  
r-i En CM

CE\ CM H

n -  V O  
I r - l  1 

I
v o  CM r - J  
E n  X

K3 in En
CM n  r-t

I— I o
n  EC ';

4 "  I CM r - i  n  O H
CM ■ r - n  - T  CM

r-- OV E'V CJO 
1 i I i— I Iso'\ CO OJ CO 

CM CM I'H in

3-
1

c\j

o q
H I '

r-- i.c\co 
r n  4 '  n

4 -  o v  f k
t— I r - l  r - l  

I I ICO CM in 
E n  4  4 '

P ' -  CM CM 
E n

r n  Ù -  r - l  
I H  t 

In  rn 4  
4 -  n  4 '

n - n -  

f ' -  r - b  03
r - l

CM 
CM

O  n  , H  O V  
r - l  r - l  I I 

I 1
Q  Xi- n  o  
4 ‘ r n

C O
I

O V
CM

V OrH

O
t r \

v o  V O  n

00 oo
Er\ r n

r-l CM O

c n  c \  nrn CM
n  n o
CM t n  r H

o  n  4'
r H  r—I I

3- 3 n
r - l  C O  CM
CM CM

r - i  V O  t— 1

CM V O  E n
n  n

- q -  
CM CM

r H  CM E n )  X

r n

Sir 3-
•-_

C J  n  , H  
r H  CM CM 

t E 1
O  n  E n
- i -  n

I  V  n c oI—1 m I—1
r -  C O  r - l  

I r - l  1 
1

r -  CM E G \
X -  n  t r \

CM

r - ltn

3

S
I

c n

v o
r - t

o
n

C O  C O  C O

C v  CM O V  
r H  r - l  r - l

C O  C O  r - l  
CM ECO CM

r^ l  v b  C ?\ 
r - î  I- I I 

I I
C V  CV! CM
E - n  X '  4 ‘

C O  n v o
CM . -J- CM

- O  C O  
r ~ l  i  

f
I— 1 r - l
Î G ,  t 'O

C J  CM C O
4 *  4 ‘ n  

' — — /"•— '  n  GO C.0
|— 1 r H  r - l  

Ï  1 I
CO n c o
n *  ---]■ n '

n -  C O

n
E n

o
r - l

I
o
E - n

3
0 0
, H

3

â
4

I

c q

p -  n - c u

vo 4  H
CM CM

OJ t n ]  X

n

n o , n  
t n  4 "  c—I

n  C O  n

n  n v o

4 "  4 "  E n  
n  4 ‘

r * t  n  r—1

T* Y '
CM 4"  LC\En E-n tn

H' ov o
v o  n  r-l
CM CM CM

H  t n
q -  n  n

0 0  n -
r-l CM

O-V rH O 
X '  n  n

.o v  n  n

v o
CM

CO

v o  C T M X )
E n  n  CM

n  C O  r r -

GV Eno 
E n  4 "  CM

r H  n  n
t n  E n  n

' c M ' S b l f
n  4 - 4 "

4 *  X '  4 * EEV
CM CM CM CM

v q  Ô  3 - o n
4 *  n  n 4 "

CM C O  4 - ' r - l
CM CvJ r - l CM

r H  n  r-" - r - l
i—I r - l  1 4

1 1, 1
O  4  r - l CM
n  u n  i r \ n

v o  CM o v  n
CM E n  r H  l / J

r H  4 -  n :
( H  r H  I

i i v .

cj\ o CO
0 T \  O

r-l t n  n
Ef V Er\ i n

CM UV r—1 Ec\ rn En
i l-  vb  V£>t—t 1—1 I—I

I ,  I I
4 ' V O  CM
4 '  4 *  I.C\

I—1
r-l

-1-

ï J

t n
t r - r

t n
tn

v b

J
3 -

vo CO n
CM H
n  h -

n Enn n n n

r H
0  p  C O

p  o  n
o  ch on

5 - f  r H

E n C O  E f \  O V on
E n CM —-J I— 1 CM

n CVJ O  OV EG'\
r - l r - l  CM f r H

5
CVI vq C O
p -  4 '  4 - 5

ov  r-l v o
CM t n

rH nvoET-, in En

5  e .  3 -

r H  O
CM Em, CM

n -  CM n

g v  œ  n

rH CM nl X

n-

CM VO

VO o v

r - -
I

K \

5

5
CM

I

r-lnm CM CM4- n n
o  o  o
b b b
iH r—I

rH CM in )  X

av



"•  69 ***

Vfith b o th  New Z ea lan d  and S . 23 com peting  w ith  I r i s h ,  th e  d e p re s 

s io n  v/as in te r m e d ia te  betw een th o s e  r e s u l t i n g  from  e i t h e r  one s in g ly ,  

v a r ie d  around  30/  and was alw ays h ig h e s t  in  s e c t io n  2,

T o ta l  f o r 1958 In  th e  t o t a l  f o r  th e  y e a r  th e  same g e n e r a l  in f lu e n c e s  

as  m en tio n ed  above w ere a p p a re n t ,  S . 23 b e in g  more a g ; ';re s s iv e  th a n  New 

Z ea lan d  and t h e i r  com bined e f f e c t  in te r m e d ia te .

New Z ea lan d  r y e g r a s s

T a b le  1 .8  shows th e  p o t e n t i a l  p e rc e n ta ;;e  c o n t r ib u t io n s  o f  New 

Z ea lan d  and th e  d e v ia t io n s  o f  th e  a c tu a l  c o n t r i b u t i o n s .  The g e n e ra l  

im p re s s io n  o f  th e  r e s u l t s  was o f  an in c r e a s e  in  New Z ea lan d  ; growth in  

a s s o c ia t io n  w ikh I r i s h  and an a p p ro x im a te ly  e q u a l s h a re  o f  p ro d u c tio n  

w ith  3 , 23 . W ith b o th  a c t i n ; to g e th e r  New Z ea land  a p o e a re d  to  be 

s l i  'h t l y  d e p re s s e d .

Z iZ d t New Z ea lan d  v;as th e  j ia jo r  c o n t r ib u k o r  in  a s s o c ia t io n

w ith  b o th  I r i s h  and S . 25, th e  c o n t r ib u t io n  w ith  3 .2 3 b e in g  s l i g h t l y  

h ig h e r  b u t a s  a p e rc e n t  a;.; e over p o t e n t i a l  s l i g h t l y  l e s s .  New Z ea lan d  

a ls o  exceeded  i t s  p o t e n t i a l  y i e l d  in  co m b in a tio n  w ith  I r i s h  'plu.s 3 . 2p 

buk t o  a s m a l le r  e x te n t  th a n  w ibh e i t h e r  s in g ly .  The d i f f e r e n c e s  

botwee.- s e c t io n s  v/ere n o t l a r g e .

Second c u t s  A t t h i s  p e r io d  New Z ea land  was s t i l l  doa1i n a t i .11 ; a s s o c ia 

te d  I r i s h  and on a v e ra g e  was a l s o  ex ceed in g  i t s  p o t e n t i a l  vN.th 8 .2 3 .

I t  sh o u ld , how ever, b e  n o t ic e d  th a t  a lth o u , ;h in  f a c t  3 .2 3  was b e in g  

s l i g h t l y  su p p re s se d  i t  was s t i l l  c o n t r ib u t in g  over gO / o f  th e  y i e l d .  

The mean e f f e c t  o f  I r i s h  p lu s  S . 23 was t o  s l i g h t l y  d e p re s s  th e  Nevf 

Z ea lan d  p e rc e n ta g e  r e l a t i v e  t o  i t s  p o t e n t i a l .  Nev/ Z ea lan d  te n d e d  to  

do r a t h e r  b e t t e r  in  th e  s e c t io n s  2 and  3 h u t  th e  d i f f e r e n c e s  w ere n o t 

l a r g e .
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T h ird  c u t s  New Z ea lan d  a g a in  showed an a v e ra g e  p o s i t i v e  d e v ia t io n  

in  co m b in a tio n  w ith  I r i s h  h u t t h i s  was composed o f  f a i r l y  s u b s t a n t i a l  

in c r e a s e s  in  t h e  s e c t io n s  1 and 2 and a sm a ll d e p re s s io n  in  s e c t io n  3 . 

The in f lu e n c e  o f  8 .2 3  was a l s o  v a r i a b l e  over th e  c u t t i n g  s e c t io n s  

b e in g  n i l  in  s e c t io n  1 , -î-9 in  s e c t io n  2 and -6  in  s e c t io n  3 , W ith  

th e  3 c u l t i v a r s  to g e th e r  th e  a v e ra g e  e f f e c t  v/as d e p re s s iv e  and was 

m ost e v id e n t in  s e c t io n  3 . The av e ra g e  e f f e c t s  o f  s e c t io n s  showed 

t h a t  New Z e a la n d  was s u p p re s s in g  i t s  com panions in  s e c t io n s  1 and 2 

b u t was b e in g  s u p p re s se d  in  s e c t io n  3 *

F o u r th  "  n in t h  c u t s  The c o m p e ti t iv e  e f f e c t s  o v e r t h e  re m a in in g  c u t s  

w ere r e l a t i v e l y  c o n s ta n t .

New Z ea lan d  su p p re s se d  I r i s h  grow th a t  a l l  c u t s  and in  a l l  s e c 

t i o n s  e x c e p t s e c t io n  3 w here i t s  e f f e c t  was v e r y  much l e s s  o r  non 

e x i s t e n t .  W ith B.23  th e  r e s u l t s  w ere q u i t e  d i f f e r e n t  and New Z ea lan d  

was s u p p re s se d  in  b o th  s e c t io n s  1 and 3 , b u t h e ld  i t s  own a g a in s t  th e

S . 23 in  s e c t io n  2 . The m ost c o n s i s t e n t  e f f e c t  r e s u l t e d  when I r i s h  

p lu s  S . 23 w ere com peting  w ith  New Z ea land  w hich was su p p re s se d  on a l l  

o c c a s io n s  a n d , to  a g r e a t e r  d e g re e  th a n  i t  was when o n ly  com peting  

w ith  8 . 23 -

T o ta l  fo r  1938 On t o t a l  y i e l d  New Z ea land  had in c r e a s e d  i t s  c o n t r ib u 

t i o n ,  r e l a t i v e  t o  i t s  p o t e n t i a l ,  by over 1 0 /  when in  a s s o c i a t i o n  v /ith  

I r i s h ;  th e  in c r e a s e  b e in g  s l i g h t l y  low er in  s e c t io n  3»

On a v e ra g e , th e  c o m p e ti t iv e  e f f e c t  o f  8 .2 3  was s e r o  b u t v a r ie d  

s l i g h t l y  betvm en s e c t io n s ;  s e c t io n  2 a g a in  show ing a s l i g h t  g a in  fo r  

New Z ea lan d .

The com bined e f f e c t  o f  b o th  I r i s h  and 8 ,2 3  was t o  su p p re s s  New 

Z ea lan d  s l i g h t l y  and was h ig h e s t  in  s e c t io n  1 and 1er,v est in  s e c t io n  3*
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s . 23 ryeg rass

T ab le  1 .9  shows th e  p o t e n t i a l  p e rc e n ta g e  c o n t r ib u t io n s  o f  S . 23 

and th e  d e v ia t io n s  o f  th e  a c t u a l  c o n t r ib u t io n s .  The m ain p o in t s  in  

t h i s  t a b l e  w ere th e  s u p p re s s io n  o f  I r i s h  by S . 23 and th e  f a i r l y  even

b a la n c e  a ch iev ed  in  co m b in a tio n  w ith  New Z ea lan d .

F i r s t  o u ts  I r i s h  was su p p re sse d  by  8 .2 3  r i g h t  from  th e  f i r s t  c u t 

e s p e c i a l l y  when t h i s  was d e la y e d  u n t i l  May 2 6 th . New Z ea lan d  on th e  

o th e r  hand su p p re s se d  th e  S . 23 p ro d u c tio n  t o  a g r e a t e r  d eg ree  th a n  th e  

I r i s h  was s u p p re s se d  by  8 .2 3 .  W ith b o th  I r i s h  and New Z ea lan d  a c t in g  

to g e th e r  th e  S . 23 was a b le  t o  o f f s e t  i t s  s u p p re s s io n  by  New Z ea lan d  

a g a in s t  i t s  g a in  in  company w ith  I r i s h ,  w ith  th e  r e s u l t  t h a t ,  a v e ra g ed  

over th e  s e c t i o n s ,  th e  c o n t r ib u t io n  o f  8 .2 3  was u n a f f e c te d  by  co m p e ti

t i o n .

Second c u t s  S . 23 showed a sm a ll g a in  in  a s s o c ia t io n  w ith  I r i s h  and a

sm a ll d e p re s s io n  w ith  New Z ea lan d  d e r iv e d  from  s e c t io n s  2 and 3- New

Z ea lan d  p lu s  I r i s h  d e p re s se d  8 .2 3  i c  s e c t io n  3 b u t a llm ved  an in c r e a s e  

in  th e  o th e r  s e c t io n s .

T h ird  c u ts  8 .2 3  had  in c re a s e d  i t s  s u p p re s s io n  o f  I r i s h  and was p r a c t i 

c a l l y  u n a f f e c te d  by  New Z ea lan d  ex ce p t in  s e c t io n  2. 8 .2 3  a l s o  su p p re s 

sed  b o th  I r i s h  and New Z ea lan d  when a l l  3 w ere to g e th e r  b u t ,  a s  w ould 

b e  e x p e c te d , th e  m ost su p p re s se d  was I r i s h ,  T h is  f a c t  can  b e  v e r i f i e d  

by r e f e r e n c e  t o  t a b l e s  1 .6  and 1 .7  w here i t  w i l l  b e  seen  t h a t  a t  th e  

t h i r d  c u t s  th e  av e ra g e  e f f e c t  o f  th e  INS m ix tu re  on I r i s h  was t o  g iv e  

a -8  d e v ia t io n  and on New Z ea lan d  a -2  d e v ia t io n .

F o u rth  -  n in th  c u t s  D uring  t h i s  p e r io d  th e  in c r e a s e  o f  8 .2 3  a t  th e

expense o f  I r i s h  c o n tin u e d  p r o g r e s s iv e ly  and b a la n c e d  th e  d im in u tio n  

o f  I r i s h  c o n t r ib u t io n  seen  in  t a b l e  1.6  w hich f i n a l l y  am ounted t o  a 

s u p p re s s io n  o f  4 7 /  o f  i t s  p o t e n t i a l .
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New Z e a la n d , a s  was a l s o  p r e v io u s ly  s e e n , was s l i g h t l y  su p p re s se d  

bu t n o t in  s e c t io n  2.

S . 23 was th e  dom inant c u l t i v a r  in  th e  INS c o m b in a tio n  p ro d u c in g , 

on a v e ra g e , more th a n  th e  o th e r  two p u t t o g e th e r .  Agami t h i s  dom inance 

was g a in e d  m ore a t  th e  expense o f  I r i s h  th a n  New Z e a la n d .

T o ta l  f o r  1956 S . 23 showed an av e ra g e  g a in  o f  31% ov er i t s  p o t e n t i a l  

c o n t r ib u t io n  when in  a s s o c ia t io n  w ith  I r i s h  b u t c o u ld  show no im prove

ment w ith  New Z e a la n d  a s  i t s  p a r tn e r  and v/as in  f a c t  s l i g h t l y  d e p re s s e d  

in  s e c t io n  2. I n  th e  INB m ix tu re  S . 23 e x h ib i te d  a in c r e a s e  b a la n c 

in g  th e  1 0 /  and 20% d e c re a s e s  in  New Z ea lan d  and I r i s h  r e j e c t i v e l y .

On a v e ra g e , c u t t i n g  s e c t io n  had  l i t t l e  e f f e c t .  ^

•4nr! f  ùfM. 'S 'À
' i
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P la n t  and T i l l e r  Hurnbera

P la n t  S u rv iv a l

Prom th e  p la n t  co u n t made a t  th e  end o f  th e  f i r s t  h a r v e s t  y e a r  

th e  p e rc e n ta g e  s u r v iv a l  o f  each  c u l t i v e r  grow ing a lo n e  and in  com bina

t i o n  w ith  th e  o th e r s  was c a l c u la t e d .  T a b le  1 .1 0  g iv e s  th e s e  r e s u l t s  

w i th in ,  and a v e ra g e d  o v e r , each  s e c t io n .  T here  w ere no  s i g n i f i c a n t  

d i f f e r e n c e s  betw een  any t r e a tm e n ts ,  b u t  com paring  th e  c u l t i v a r s  g row ing 

a lo n e  t h e i r  s u r v iv a l s  w ere r e s p e c t iv e l y  92/6, 88^ and f o r  I r i s h ,

Hew Z e a la n d  and S . 23* I t  was n o t i c a b le  t h a t  th e  co m b in a tio n  o f  I r i s h

w ith  A lew Z ea lan d  a n d /o r  3 .2 3  low ered  i t s  s u r v iv a l  in  a l l  c u t t i n g  s e c 

t i o n s .  S im i la r ly  th e  s u r v iv a l  o f  New Z ea lan d  was s l i g h t l y  l e s s  when 

i t  was a s s o c ia t e d  w ith  3 .23* The s u r v iv a l  o f  3 .2 3  was v e ry  c o n s ta n t  

and l i t t l e  a f f e c t e d  by c u l t i v a r  c o m b in a tio n s .

T i l l e r  Numb e r  s

Mean t i l l e r  number p e r  p l a n t  The f i r s t  t i l l e r  c o u n t was iiiade on 

p l o t s  o f  p u re  sown c u l t i v a r s  s h o r t ly  a f t e r  e s ta b l is h m e n t  and gave 

a r e f e r e n c e  f o r  i n i t i a l  t i l l e r  num bers a p p l ic a b le  to  a l l  so\-vings 

s in c e  i t  was assum ed t h a t  i n t e r a c t i o n s  betw een  c u l t i v a r s  had  n o t had  

tim e  to  f u n c t io n .  T hese r e s u l t s  a r e  g iv e n  in  t a b l e  1 .1 1  and show no 

s i g n i f i c a n t  d i f f e r e n c e  betw een c u l t i v a r s .

The mean t i l l e r  num bers p e r  p la n t  a t  th e  end o f  th e  f i r s t  h a rv e s t

y e a r  a r e  re c o rd e d  in  t a b l e  1 .1 2 . '

I r i s h  grow ing  w ith  New Z ea lan d  a n d /o r  3 .2 3  s u f f e r e d  a s i g n i f i c a n t  

r e d u c t io n  in  t i l l e r  num bers com pared to  I r i s h  grow ing a lo n e . The 

re d u c t io n  due to  th e  p re s e n c e  o f  3 .2 3  was g r e a t e r  th a n  t h a t  due t o  

New Z e a la n d  and am ounted to  an av e ra g e  o f  13 t i l l e r s  p e r  p l a n t .  W ith 

b o th  New Z ea lan d  and S . 23 p r e s e n t  th e  I r i s h  p l a n t s  had  14 few er t i l l e r s
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Table  1 .1 0  P e rc e n ta g e  s u rv iv a l  a t  November 1958.

I r i s h  ry e g ra s s
S e c t io n With With W ith

A lone N .Z. 8 .2 3 N .2 .+ 8 .2 3 X l . a . D .
1 90 88 74 82 63 1 ,2 ,3 ,4= M .,8 .
2 92 78 82 77 81
3 __9 .1___ 86 88 ....m G.V.=14.3%'
X 92 '8 4 81 81 84

N .2 . ry e g ra s s

W ith With W ith
A lone I r i s h 8 .2 3 I r i s h + 8 . 23 X

1 88 92 79 73 83 1 ,2 ,3 ,4 = N .8 .
2 88 84 87 88 87
1 90 86 88 o . v . =13 . 1^
X 88 87 81 83 85

8 .2 3  ry e g r a s s

W ith With W ith
A lone I r i s h N.Z. Ir ia h + N .Z . X

1 94 98 95 98 96 1 , 2 , 3 , 4=a^.8.
2 98 93 97 100 97
3 _ .97 96 90 92 94 O .V .= 11 .8^
X 96 96 94 97 96



-  77

T a b le  1 .1 1  Mean t i l l e r  number p e r  p l a n t  o f  I r i s h ,  New Z ea lan d  
and B.23  when grovMng a lo n e  a t  1 1 th  J u ly ,  1957°

G u l t iv a r

I r i s h  N.Z. S . 23
1 3 .9  1 3 .4  1 4 .0  c . v .  = 3 8 . 3/

D if f e r e n c e s  betw een  means = N .8 ,
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T able  1 .12  Mean t i l l e r  numlDer p e r  p la n t  a t  November 1958.

b e e t io n

1
2
3
X

I r i s h ry e g ra s s

W ith W ith W ith
i l l  one N .Z . 8 .2 3  N.:a .+ 8 .23 X 1 . 8 . D.

2,.0 35 25 25 31 1=11.8.
43 30 24 26 31 2=7

Æ  _ 26 28 3 ,4 —N. 8 .
40 32 25 2 T 31 o .v .= 28 .q ;;6

N .Z . ry e g ra s s
W ith W ith W ith

A lone I r i s h 8 .2 3 I r i s h + 8 . 23 X 1=5
1 27 43 27 27 31 2=7
2 kX 42 28 28 34 3 j . 8 .
3 20 34 28 30 28 O.V.=28.5^&
X 29 40 28 28 31

8 .2 3  ry e g ra s s
W ith W ith W ith

A lone I r i s h N ,2 . I r ish + N .Z , X

1 Zi2 LiX l\l{- 39 42 1 ,2 ,3 ,4 = N .8
2 38 h i 34 40 38 0.V .=26.Z (^
3 28 37 11 ■58 96
X 36 Z+0 39 39 39



)  *
th a n  I r i s h  a lo n e . The e f f e c t  o f  c u t t in g  s e c t io n  was n o n -s i g n i f i e  a n t 6

' 't̂ U-
and showed l i t t l e  e f f e c t  on t i l l e r  p ro d u c t io n .  ' ]

O o n s id e r in g  th e  e f f e c t s  on New Z ea lan d  t i l l e r  number i t  can  b e  seen  

t h a t  in  c o m b in a tio n  w ith  I r i s h  t h i s  was s i g n i f i c a n t l y  in c r e a s e d  from  29 

to  40 p e r  p la n t  w h ile  w ith  S . 23 or I r i s h  and S . 23 i t  was s im i l a r  t o  New 

Z ea lan d  a lo n e .

The e f f e c t  o f  c u t t i n g  s e c t io n s  on New Z e a la n d  t i l l e r s  p e r  p la n t  

was s i g n i f i c a n t .  New Z ea lan d  had  o n ly  28 t i l l e r s  u n d e r th e  management 

o f  s e c t io n  3 and 3 4  in  s e c t io n  2 . T h is  was e s p e c i a l l y  n o t i c a b le  w here 

New Z ea lan d  was g row ing  a lo n e .

The t i l l e r  num bers o f  S . 23 p la n t s  w ere n o t s i g n i f i c a n t l y  a f f e c t e d  

by  com bin ing  w ith  o th e r  c u l t i v a r s  a lth o u g h  i n  each  c a s e  th e  av e ra g e  

f i g u r e s  w ere  s l i g h t l y  h ig h e r  th a n  S . 23 a lo n e .

The a v e ra g e  f ig u r e s  fo r  th e  c u l t i v a r s  groY/ing a lo n e  showed I r i s h  to  

have 40 t i l l e r s  p e r  p l a n t  and 8 .2 3  s l i g i i t l y  l e s s  a t  36 w h ile  Ngyj Z ea lan d  

was m ark ed ly  lo w er a t  29 .

T i l l e r s  p e r  U n it A rea The t o t a l  number o f  t i l l e r s  p e r  so . f t ,  f o r  each 

t r e a tm e n t ;  shown in  t a b l e  I . I 3 and f ig u r e  1 .1 8  w ere c a l c u l a t e d  by ad d in g  

th e  p ro d u c ts  o f  t h e  mean t i l l e r s  p e r  p la n t  and th e  number o f  p l a n t s  s u r 

v iv in g  fo r  each  c u l t i v a r  p r e s e n t  in  a t r e a tm e n t .  Thus in  f ig u r e  1 .1 8

th e  c o n t r ib u t io n  t o  th e  t o t a l  t i l l e r s  p ro d u ced  by  each  com ponent o f  th e  

m ix tu re s  i s  shown by th e  s u b - d iv is io n s  o f  th e  h is to g ra m s  and , w ith in  

each  s u b - d iv i s io n ,  th e  p e rc e n ta g e  o f  t o t a l  t i l l e r s  t h a t  i t  r e p r e s e n t s  

i s  q u o ted . I r i s h  a lo n e  had , on a v e ra g e , th e  h ig h e s t  number o f  t i l l e r s  

p e r  sp . f t .  b u t n o t  s i g n i f i c a n t l y  more th a n  S . 23° New Z e a la n d  a lo n e  

was th e  lo w e s t and th e  o th e r  t r e a tm e n ts  d id  n o t d i f f e r  s i g n i f i c a n t l y  

from  each  o th e r  b u t w ere a l l  s i g n i f i c a n t l y  low er th a n  I r i s h  a lo n e . Only

th e  INS m ix tu re  and New Z ea lan d  a lo n e  w ere s i g n i f i c a n t l y  lo w er th a n  S . 23 .

T here  w ere no s i g n i f i c a n t  d i f f e r e n c e s  betw een th e  s e c t io n  m eans.
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T able 1 .13  T o ta l t i l l e r s  p e r  sq , f t .  a t  Hovember 1938.

S e c t io n  O u l t iv a r  C om binations

I N S m IS NS INS X L .8 .D .

1 1293 862 1422 1185 1040 1143 940 1127 IMMS.
2 1428 1312 1355 1058 1022 1018 1042 1176 2=210
3 1205 650 968 1 0 0 8 1105 , , 1020 3&Z1Æ S .
X 1309 942 1248 1083 1056 1038 1001 1097 C . V . =2 3 . 2^
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A c tu a l  P e r c e n tag e , a nd P o t e n t i a l  P e r c e n ta g e ,

C o n tr ib u t io n  t o  T i l l e r  P ro d u c tio n  by  th e  

Components o f  Ou l t i v a r  M ix tu re s  

A c tu a l C o n tr ib u t io n

- The c o n t r ib u t io n s  t o  t o t a l  t i l l e r  number p e r  sq . f t .  made by  th e  

v a r io u s  com ponents o f  th e  m ix tu re s  a r e  p r e s e n te d  in  t a b l e  1 .1 4  and 

f ig u r e  1 .1 8 . On av e ra g e  I r i s h ,  in  m ix tu re s ,  made th e  l e a s t  c o n t r ib u 

t i o n  in  te rm s  o f  t i l l e r  num bers and S .2 3  th e  g r e a t e s t .  The e f f e c t s  

o f  c o m p e ti t io n  w ere a p p a re n t as  I r i s h  g row ing  w ith  8 .23  had  c o n t r ib u te d  

s i g n i f i c a n t l y  l e s s  th a n  when in  a s s o c ia t io n  w ith  New Z e a la n d .

The New Z ea lan d  c o n t r ib u t io n  was a l s o  s i g n i f i c a n t l y  a f f e c t e d  by 

com panion c u l t i v a r s  and was 13/t) g r e a t e r  i n  th e  p re s e n c e  o f  I r i s h  th a n  

S .2 3 . New Z ea lan d  in  th e  INS m ix tu re  p roduced  o f  th e  t i l l e r s  

w hich  was s l i g h t l y  more th a n  I r i s h .

S . 23 c o n t r ib u te d  th e  b u lk  o f  th e  t i l l e r s  in  a l l  c o m b in a tio n s . The 

6> h ig h e r  c o n t r ib u t io n  w ith  I r i s h  com pared to  New Z e a la n d  was n o t  s i g n i 

f i c a n t  ,

The e f f e c t s  o f  th e  c u t t i n g  s e c t io n s  w ere n o t  s i g n i f i c a n t  f o r  any  

o f  th e  c u l t i v a r s .  

l o t e n t i a l  Q o n tr ib u t io n

As w ith  th e  y i e l d  d a ta  i t  vms c o n s id e re d  d e s i r a b l e  t o  c o n s t r u c t  a 

t a b l e  o f  h y p o th e t i c a l ,  p o t e n t i a l  c o n t r ib u t io n s  t o  t i l l e r  p ro d u c tio n  and 

th e  d e v ia t io n s  o f  th e  a c tu a l  c o n t r ib u t io n s  from  th e  p o t e n t i a l .  The 

c a l c u l a t i o n s  w ere done in  a s im i la r  manner t o  t h a t  u se d  f o r  th e  y i e l d  

d a ta .  The f ig u r e s  u sed  in  c a l c u l a t i n g  th e  p o t e n t i a l  c o n t r ib u t io n s  w ere

o b ta in e d  from  t a b l e  1 , 1 3 »

T ab le  1 .1 5  shows th e s e  p o t e n t i a l  c o n t r ib u t io n s  and  th e  e f f e c t s  o f 

c o m p e tit io n  a s  r e f l e c t e d  in  th e  d e v ia t io n s  from  th e  a c t u a l  v a lu e s  ( t a b l e  

1,113 »
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T ab le  1 .1 4  A c tu a l  p e rc e n ta g e  o f  t o t a l  t i l l e r s  p e r  sq . f t .  c o n t r ib u te d  
by  th e  com ponents o f  th e  m ix tu re s  a t  November 1938. 

S ig n i f i c a n t  d i f f e r e n c e s  w ere c a l c u l a t e d  on 
an g u ].a rly  tra iis fo rm e d  v a lu e s  w hich  a r e  

shown (w here a p p ro p r ia te )  in  
p a r e n th e s i s .

I r i s h  W ith
S e c t io n N.%. 8.23 N .Z .+8.23 X L .8 .D .

1 46 32 26 33 1=N.8.
2 39 33 23 32 2=3
3 49 38 28 38 3 ,4= N .8 .
X 34( 3^ 33 O .V .= l6 .7^

N.Z. With
I r i s h 8.23 I r i s h + 8 . 23 X

1 34. 33 24 38 1 Æ 8 .
2 61 46 30 46 2=6
3 51 39 ..... 30_______ 2|.0 3 3 4M  ̂» 8 .
X 55148) 4I%39) 2 8 (3 2 ) 4 1 O.V.=l6.2}^,

8 .23  With

I r i s h N.Z. I r ish + N .Z . X
1 68 63 49 % 61 iM h s.
2 67 34 46 H '  1 36 2=3
3 62 61 4 L 33 3,2{z=N.8.
X 06( 34} 60( 31) i.ib(42) 37 0 0 V, H 2  • 0̂ 4
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* r—i r P  r*l

Ô CM CA] 
VO LA VO

a

3

9 .

I
r -
lA

5
c i
LA

g
-P  r 4  CM A  } X

0
r.a

-4* lA  I" 
+  +  4*

-4 i-ALA pj’ LA

LA ■S] CO VO CM r -
A

5 A
r- - A t A  A H A

T CO
1 I 1 1

r- l CO C A O LA
LA A - 4 - 4 4 ’

'S
'H
p

H

LA r-  VO 
LA CM *4'

- 4  LA VO 
r - t  1—1 I—I
+  't* -I"

q  0 0  u 4  
-p" -4" K '

f

■—> •
AI 1 VO 0 -4- N• rr>
m  — h i
+  0 CM M r t

- p  I + .-Pm «3
•r4 q *  CM LL̂ r~- t4
F l A t 1A  CM CM

M X i H

•H

A
lA
r-t

CM

r4  CM I A |X

LA
CM

m

O  CM OV
r - l  r - t  +  
M* •{'I—1 q" VO 

lA  - T  q -

CM C A O ,  
CM A  CM

OV A  A - 
■"Î* r—I 'I*

Q  A  - 4  
^  A  LA

LA VO CM LA

tLM T a T a  r 4 A
.{ , .{ . -{. +

CM H  0 A -
VO A  VO A

VD CO P -  
rH r- l rH
r-|.» -J*

CM 0 >  LCV 
'A  f t  -4

S
CO
CM

o "

Hi
VO
LA

LA
LA

5ii
o v

r 4  CM A I X

LA
rH

'3
fH



-  83 -

I r i s h  ry e g ra s s  The t i l l e r i n g  c a p a c i ty  o f  I r i s h  was d e p re s s e d  in  a l l  

c o m b in a tio n s  and a l l  s e c t i o n s .  W ith New Z ea lan d  o r  S . 23 i t  p roduced  

l e s s  th a n  h a l f  th e  t o t a l  and was d e p re s se d  by  22 and 33/6 r e s p e c t iv e l y  

from  i t s  p o t e n t i a l .  W ith a l l  c u l t i v a r s  to g e th e r  th e  d e p re s s io n  was 

30/6 o f  p o t e n t i a l  i n d i c a t i n g  a com pen sa tin g  e f f e c t .

The s u p p re s s io n  o f  I r i s h  w as n o t m arked ly  a f f e c t e d  by  c u t t i n g  s e c 

t i o n .

New Z e a la n d  r y e a r a s s  New Z ea lan d  t i l l e r e d  more f r e e l y  in  th e  p re s e n c e  

o f  I r i s h  th a n  i t  d id  when 8 .2 3  was p r e s e n t  and  in  th e  l a t t e r  a s s o c ia 

t i o n  i t  w as a c t u a l l y  s l i g h t l y  su p p re s se d . The two e f f e c t s  b a la n c e d  

each  o th e r  so t h a t  in  co m b in a tio n  w ith  b o th  I r i s h  and S . 23 th e  av e ra g e  

New Z ea lan d  c o n t r i b u t i o n  t o  t o t a l  t i l l e r  p ro d u c tio n  was l i t t l e  d i f f e r e n t  

from i t s  p o t e n t i a l .

T hese r e s u l t s  w ere somewhat m o d if ie d  by  c u t t i n g  s e c t io n  a s  w ith  

I r i s h  o r  I r i s h  + S . 23 th e  New Z ea lan d  g a in  was g r e a t e r  in  s e c t io n  3»

W ith 8 .2 3 ,  th e  su p p re s s io n  was r a t h e r  g r e a t e r  in  s e c t io n  1 and l e a s t  

in  s e c t io n  3»

8 .2 5  ry e g r a s s  S . 23 made s u b s t a n t i a l  g a in s  a g a in s t  I r i s h  w hich  w ere  

n o t n o t io a b ly  a f f e c t e d  by c u t t i n g  s e c t io n  and av e ra g ed  a 33/6 in c r e a s e  

over t h e  p o t e n t i a l .  The g a in  a g a in s t  New Z ea lan d  was v e ry  much l e s s  

and a v e ra g e d  o n ly  3/6.

The 2 8 / in c r e a s e  o f  3 .2 3  i n  th e  INS m ix tu re  was b a la n c e d  by  a l a r g e  

d e p re s s io n  in  I r i s h  t i l l e r s  and n o t ,  a s  w ould  be  e x p e c te d , by su p p re s s io n  

o f  New Z e a la n d .
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w o r n  HàRVEST YMkR 

Dry M atter Y ie ld  o f  Q u lt iv a r s  Growing A lone and in  

M ixtu res a t Dach Out and A ccu m u latively

Y ie ld  p er Out

The y i e ld s  o f  d r ie d  herbage fo r  th e  9 c u t s  taken  in  1939 . and th e  

t o t a l  fo r  th e  year  are g iv en  in  ta b le  l . l 6  and d ia g r a m a tic a lly  in  f ig u r e s

1 .1 9 ,  1 .2 0  and 1 .2 1 .

G u ttin g  fr e q u e n c ie s  The d a te s  o f  c u t t in g  and in t e r v a l s  betw een c u ts  

are summarised in  ta b le  1 .1 7 .  D uring t h i s  second yea r  s e c t io n  2 aga in  

reached th e  req u ired  18 cm. h e ig h t on 9 o cca s io n s  and s e c t io n s  1 and 3 

were cu t o n ly  8 t im e s .

New Z ealand ry eg r a ss  growing a lon e  was f i r s t  t o  reach  18 cm. and 

s e c t io n  2 was c u t  th ree  days b e fo r e  s e c t io n  1 . S . 23 grow ing a lon e  was 

aga in  th e  l a s t  in  sp rin g  t o  reach  c u t t in g  h e ig h t  and i t s  s e c t io n  (No. 3 ) 

was not d e fo l ia t e d  u n t i l  17  days and I 4  days a f t e r  s e c t io n s  2 and 1 r e s 

p e c t iv e ly .

U n t i l  th e  l a s t  cu t s e c t io n  2 was cu t a t  f a i r l y  reg u la r  in t e r v a ls  

throughout th e  year but s e c t io n  1 regrowth in t e r v a ls  le n g th en ed  to  1\0 

and 45 days betw een th e  s ix t h  and seven th  and betw een th e  seven th  and 

e ig h th  c u t s .  S e c t io n  3 a f t e r  i t s  l a t e  s ta r t  was q u ite  reg u la r  in  f r e 

quency u n t i l  th e  autumn p er io d  when, l i k e  th e  o th e r s , th e  r a te  o f  growth 

slow ed down.

The average y i e ld  for  a l l  trea tm en ts  was 2 0 ,4  g . per p lo t  fo r  th e  

f i r s t  c u ts  and s l i g h t l y  low er and f a i r l y  con stan t fo r  a l l  subsequent 

c u t s .  S e c t io n  2 gave th e  m ost reg u la r  y ie ld  w ith  a range from 1 1 .4  g* 

to  1 9 .1  g . per p lo t .
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T ab le  l , l 6  Y ie ld  o f  d ry  m a t te r  (gram s p e r  p lo t )  d u rin g  1939 and
t o t a l  f o r  th e  y e a r .

C u l t iv a r  T rea tm en t s L . S ,D .

Cut S e c t io n  D a te  N 3 IN IS  NS INS x 1 , = 1 . 5
1 21A  116 . ± 22.2  16 .5  2 0 .0  17 .0  1 7 .4  21.3  1 8 ,7  2 . & 3 .6

1 2 I 8 /4  Î I 73 [14 . 4 1 5 . 0  17 .0  10 .7  1 6 .6  1 4 .0  12^.1 3 . = 6 .2
1  5 /5  57-8  25 - iT l9 -S !5 7 .0 23.2  28 .2  27-7  28 .4  4 . = 5 .9

_________ X ■ 21.9 20 .6  17 . 1 ' 24 . 7  1 7 .0  2 0 .8  2 1 .0  2Ô. 4  0 . 7 .  = 2 5 .34
1 o = 1*6

1 1 2 /3  1 4 .9  1 4 .0  1 4 .8  1 4 .6  1 3 .0  1 4 .3  1 4 .6  1 4 .6  2 . = N .S .
2 2 7 /5  1 0 .3  1 3 .6  1 2 .4  1 4 .2  9 .8  1 1 .3  1 0 .4  1 1 .7  3 . = 5 .7

3 23/5  1 2 .4  11 .5  1 6 .6  11 .6  1 3 .4  1 7 .7  1 2 .8  1 4 .0  4 . = 3 .8
X 12.3  1 3 .0  1 4 .6  1 3 .4  1 3 .4  14.6"i2}*6 1 3 ,4  C.V. = 19 . 4:6

1 . = 3 .3
1 3 0 /3  1 0 .3  1 4 .8  1 8 .4  1 3 .4  1 6 .7  1 7 .0  1 6 .9  1 3 .3  2 . = 2 .7
2 20 /3  1 1 .7  1 4 .6  1 3 .2  1 3 .8  1 2 .1  1 3 .6  1 3 .0  1 3 .4  3 . = N .S .
3 1 6 /6  19*9 1 4 .9  1 9 .0  1 8 .7  1 9 .6  2 3 .5  2 1 .6  19 .6  4 . = N .S .

1 4 .0  1 4 .8  1 7 ,3  13-3  1 6 .2  1 8 .6  17*1 1 6 .1  C.V. = 2 0 * 3 /X

1 . = N .S.
1 1 9 /6  1 0 .7  1 6 .4  2 0 .8  1 3 .9  1 6 .6  1 7 .6  1 6 .3  1 6 .0  2 . = 1*8

4  2 1 2 /6  1 0 .1  1 2 .8  1 7 .0  1 3 .6  1 4 .8  1 3 .6  1 3 .8  1 4 .2  3 . = 3 .1
3 7 /7  1 5 .2  1 3 .1  1 5 .4  1 3 .8  1 3 .4  1 9 .4  1 7 .3  1 3 .6  4- = 3 -7

1 1 .3  1 4 .1  1 7 .7  1 4 .4  1 3 .6  1 7 .3  1 6 .4  1 3 .3  C.V. = 1 4 . 2/X

1 o = 2*4-
1 1 3 /7  1 4 .6  2 3 .8  2 6 .0  2 0 .6  2 3 .3  2 3 .6  2 2 .4  2 2 .3  2 . = 1 .9

3 2 2 /7  7 .8  1 1 .8  1 3 .3  1 1 .2  1 0 .8  1 3 .4  1 1 .7  1 1 .4  3° := 3 .3
12*7 1 2 .1  1 3 .4  1 4 .3  1 3 .3  16 .4  1 4 .7  1 3 .9  4° = 3 .8
1 1 .7  1 3 .9  1 7 .6  1 3 .4  1 3 .9  1 8 .3  1 6 .3  1 3 .9  G.V. = l4*2>oX

X

. = 2*2
1 3 1 /7  1 1 .0  1 7 .4  18*4 1 4 .8  1 7 .2  1 7 .2  1 6 .2  1 6 .0  2 . = 2 .0
2 2 2 /7  1 3 .8  1 9 .3  2 2 .3  2 0 ,0  18*3 2 0 .8  1 8 .9  1 9 .1  3° = N .S.
3 12 /8  13 .7  i W t . 14 .2  1.4 .7  14 .8  17 .5  15 . 3. I W .  4 . = w .s .
X 1 2 .8  17 .1  18*4  16 ,3  16.8  1 8 .3  16 .8  1 6 .7  C.V. = 14 . 2/

1 . = 2*6
1 9 /9  1 3 .8  2 8 .8  3 0 .8  2 6 .8  2 9 .7  32*0 2 7 .1  2 7 .3  2 . = 2 .3
2 7 /8  1 0 .2  1 3 .0  16*1 1 3 .9  1 3 .4  1 3 .0  1 4 .1  1 4 .2  3 - = 4 .4
3 1 0 /9  11*9 1 3 .6  1 4 .0  1 4 .2  1 4 .3  1 8 .4  1 6 .3  13°0  4 . = 4 .8
X 1276 19*8 20*3 1879 1 9 .2  2 1 .8  1 9 .2  1 & 8  G.V, = 1 6 , 3/

1 * = 6 .4
1 2 4 /1 0  1 1 .6  2 3 .4  2 6 .2  2 2 .4  29 .6  2 8 .8  2 3 .1  2 3 .6  2 . = 3 .1
2 2 /9  9 .6  1 6 :6  1 7 .0  1 3 .7  1 3 .2  1 3 .8  1 4 .6  1 4 .6  3° = 3 .3
3 1 6 /1 0  1 1 .2  16*0 1 3 .9  12^.6 1 4 ,6  1 8 .0 1 4 .7  1 4 .7  4° = 8 .2

1 0 ^8 ^1 8 . 7 3 7 . 0  1 7 .6  1 9 /1  20*7  1 7 3 4 1 7 .6  G.V* = 21 . 0/

1 5 /1 0  1 0 . 0  1 7 .0  1 8 .8  1 7 .4  1 3 .1  1 8 .6  1 7 .0  1 6 .3  2 . = 4 .2
C.V. = 1 7 . 3/

c o n tin u e d  o v e r le a f
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T ab le  I . I 6 (c o n tin u e d )

Out Sec t i o n 1 N S IN IS MS INS X 1. = 11
T o ta l 1 106 161 172 146 165 170 158 152i- 2. = 15

fo r 2 95 136 1Z|8 139 118 12,1 130 129 3. = 26
1959 3 133 123 126 141 131 159 12lO 136 4. = 27

X ï i î T Ï 4O 1/iB 142 138 '  156“ Ï 40 G.V* = 13.;
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T ab le  1 .1 7  D a te s  on w hich th e  s e c t io n s  w ere  c u t  d u r in g  1959 and
i n t e r v a l s  betw een  c u t s .

S e c t io n Cut 1 . 2. 3° 4° 5 . 6. 7 . 8. 9 .

D ate  o f  c u t 2 1 /4 1 2 /5 30/5 19/6 13 /7 3 1 /7 9 /9 2 4 /1 0
1 I n t e r v a l

betw een c u t s 0 21 18 20 24 18 LO 45

D ate  o f  c u t 1 8 /4 7 /5 2C/ 5 1 2 /6 2 /7 22/7 7 /8 2 /9  1 5 /1 0
2 I n t e r v a l

be tw een  c u t s 0 19 13 23 20 20 16 26 43

D ate  o f  c u t 5 /5 25 /5 16/6 7 /7 24/7 1 2 /8 10/9 1 6 /1 0
5 I n t e r v a l

betw een  c u t s 0 18 24 21 17 19 29 36
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S ig n if ic a n t  d if f e r e n c e s  "between th e  main p lo t  sectio n ;}  means 

were recorded  a t a l l  c u t s  excep t th e  fo u rth , and betw een sub p lo t  c u l 

t iv a r  treatm ent means a t a l l  c u ts  excep t th e  second- The in te r a c t io n  

betw een c u t t in g  s e c t io n s  and c u l t iv a r  trea tm en ts  was s ig n i f ic a n t  a t  a l l  

c u ts  ex cep t th e  t h ir d  and s ix th  and in  th e se  c u ts  i t  was not fa r  from  

s ig n i f ic a n t  ( t a b le  A2 . 1 ) .

iffirst c u t s  The e f f e c t s  o f  th e  d if f e r e n t  c u t t in g  tim es  on th e  y ie ld s  

o f  th e  c u l t iv a r  trea tm en ts  was very  n o t ic a b le ,  th e r e  b e in g  no s i g n i f i 

cant d if f e r e n c e s  betw een th e  y ie ld s  in  e i th e r  s e c t io n s  1 or 2 . There 

w ere, however, some v ery  marked d if f e r e n c e s  in  s e c t io n  3* For exsanple, 

th e  l a t e  c u l t iv a r  S . 23 gave a y ie ld  not s ig n i f i c a n t l y  d i f f e r e n t  from th e  

two e a r ly  ty p es  in  s e c t io n s  1 and 2 but "by d e la y in g  th e  f i r s t  cu t u n t i l  

May 3th  th e  I r i s h  y ie ld  was more than doubled and v/as s ig n i f i c a n t l y  

g r e a te r  than New Z ealand or 8 .23*  The h igher y ie ld  o f  New Z ealand over

8.23 in  t h i s  s e c t io n  was not s t a t i s t i c a l l y  s ig n i f i c a n t .  Of th e  mixed  

sown c u l t iv a r s ,  th e  IN com bination  was th e  on ly  one c o n ta in in g  I r is h  

which markedly responded t o  th e  in c r e a se d  I r is h  growth r a te  e x h ib ite d  in  

s e c t io n  3 and i t s  y i e ld  was o n ly  ju s t  l e s s  than I r i s h  a lon e- The IS  

m ixture y ie ld  w h ile  h igh er than 8 .23  was not s ig n i f i c a n t l y  so and la y  

much c lo s e r  to  th e  8 .2 3  than th e  h igh er I r is h  v a lu e . The INS m ixture  

s ig n i f i c a n t l y  o u ty ie ld e d  8 .2 3  a lon e but not New Zealand and was c o n s id e r 

a b ly  below  th e  I r i s h  y ie ld .  The y i e ld  o f  th e  NS m ixture was g r e a te r  

than e i th e r  o f  i t s  components growing a lo n e  but was n ot s i g n i f i c a n t l y  

d if f e r e n t  from New Zealand-

Second c u ts  In  s e c t io n  1 a l l  jô-elds were ex trem ely  c lo s e  and ranged  

from 14*0 g . fo r  New Zealand to  13*0 g*
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The s e c t io n  2 y ie ld s  were more v a r ia b le  and th e  o n ly  s ig n i f i c a n t  

d if fe r e n c e  was betw een th e  h ig h e s t  (IN ) and th e  lo w e st ( I S ) .  The 

y ie ld  o f  I r i s h  a lo n e  was low er than New Zealand or S . 23 but th e  d i f f e r 

ence j u s t  f a i l e d  t o  rea ch  s t a t i s t i c a l  s ig n if ic a n c e .  C on sid er in g  th e  

m ix tu res , th e  IS y i e ld  has a lrea d y  been r e fe r r e d  tô  ̂ and was s i g n i f i 

c a n t ly  l e s s  than .) IN ,w hich was th e  h ig h e s t  o f  th e  m ix tu res . The NS 

and INS . y ie ld s  were not g r e a t ly  d i f f e r e n t  and f e l l  betw een th o se  o f  

t h e ir  com ponents.

In  s e c t io n  3 th e  y i e ld  o f  S . 23 a lo n e  was h igh er than I r i s h  or New 

Z ealand which was a r e v e r s a l  o f  th e  p o s it io n  a t th e  f i r s t  c u t .  The 

IS  and NS com binations were e v id e n t ly  in f lu e n c e d  by th e  h ig h er  y i e ld  

o f  S . 23 and b oth  showed y ie ld s  c lo s e r  to  t h i s  c u l t iv a r  than to  th e  

low er y ie ld in g  component. The NS y i e ld  w as, as a t th e  f i r s t  c u t ,  

h igh er than New Z ealand or S . 23 a lo n e . The IN and INS y ie ld s  were 

in  th e  low  group and s im ila r  to  I r i s h  and New Zealand growing a lo n e . 

T hird o u ts  Of th e  c u l t iv a r s  growing a lo n e  S .23 was aga in  h ig h e s t ^ ie ld -  

and was o n ly  exceeded  (averaged  over a l l  c u t t in g  s e c t io n s )  by th e  

NS m ixtu re.

A lthough th e  s e c t io n s  x  c u l t iv a r  in te r a c t io n  was n o t s ig n i f i c a n t ,  

a stu d y  o f  th e  d if f e r e n c e s  w ith in  s e c t io n s  r e v e a le d  some im portant 

f a c t s  w hich were l a t e r  su b s ta n t ia te d . In s e c t io n s  1 and 2 th e  y i e ld  

o f  th e  NS m ixtu re was n ever  as g rea t as i t s  h ig h er  y ie ld in g  component.

In s e c t io n  3 an in c r e a se  w hich amounted t o  and 2l\^ over New Z ealand

and S . 23 a lon e  r e s p e c t iv e ly  was record ed . I t  i s  a ls o  o f  in t e r e s t  t o  

n o te  th a t  in  t h i s  s e c t io n  th e  y i e l d  o f  I r i s h  was s l i g h t l y  h ig h er  than  

S .23 . The INS y i e ld  was a ls o  above th a t  o f  i t s  components s e p a r a te ly ,  

but was l e s s  than NS.
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Fourth c u t s  S . 23 growing a lon e gave h igh er  y ie ld s  than  I r i s h  or New 

Z ealand a lon e  in  a l l  s e c t io n s  hut in  s e c t io n  3 th e  d if f e r e n c e  was n o t  

s ig n i f ic a n t .  New Zealand s i g i i f i c a n t l y  o u ty ie ld e d  I r i s h  in  th e  s e c 

t io n  1 .

5 . 23 a lon e was h ig h er  y ie ld in g  than a l l  o th er  trea tm en ts  in  s e c 

t io n  1 and m ixtu res w ith  S. 23 were h igh er than th e  one w ith o u t. In  

s e c t io n  2 8 .2 3  was s t i l l  th e  to p  y ie ld e r  but n ot s ig n i f i c a n t l y  more 

than th o se  m ix tu res co n ta in in g  S . 23 . The IN y ie ld  was g r e a te r  than  

I r i s h  or New Zealand s e p a r a te ly  but n ot s ig n i f i c a n t l y  h ig h er  than  New 

Zealand.

S e c tio n  3 d isp la y e d  an in t e r e s t in g  r e s u l t  in  th a t  th e  NS y ie ld  

was s i g n i f i c a n t l y  h ig h er  than New Zealand or 8 .23  grow ing a lo n e . T h is  

r e s u l t  had been su g g este d  in  th e  f i r s t  th r e e  c u ts  but la ck ed  s t a t i s t i 

c a l  co n firm a tio n . The INS y i e l d  was a ls o  above th a t  o f  i t s  components 

but n o t s u f f i c i e n t l y  to  be s ig n i f i c a n t .

F i f t h  c u ts  The lo n g e r  in t e r v a l  betw een c u ts  o f  s e c t i o n l l  r e s u lt e d  

in  in c r e a se d  y ie ld s  o f  a l l  trea tm en ts  in  th a t s e c t io n .  The y i e l d  o f  

I r i s h  a lo n e , however, showed th e  p o o rest resp on se  and was in  fa c t  n o t  

s ig n i f i c a n t l y  g r e a te r  than th e  y ie ld  in  s e c t io n  3* I r i s h  was a ls o  

th e  lo w e s t  y ie ld e r  o f  th e  th r e e  c u l t iv a r s  growing a lon e  in  s e c t io n  2 

but was equal w ith  New Z ealand and 8 .2 3  th e  s e c t io n  3*

8 .2 3  was again  th e  h ig h e s t  y ie ld e r  in  s e c t io n s  1 and 2 but in  

s e c t io n  3 was exceeded  by th e  IN, IS , NS and INS m ix tu r e s . These  

d if fe r e n c e s  w ere, however, sm all apart from th e  NS m ix tu re  w hich  n ar

row ly f a i l e d  to  show th e  s ig n i f ic a n t  p o s i t iv e  in t e r a c t io n  seen  a t  th e  

p rev io u s c u t .  The IN m ixture was a ls o  h ig h er  than  I r i s h  or New Z ealand  

but aga in  n o t s ig n i f i c a n t .
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S ix th  o u ts  The c u t t in g  s e c t io n s  x  c u lt iv a r  in te r a c t io n  was not 

q u ite  s ig n i f ic a n t  a t th e s e  c u ts  hut i t  should  he n o ted  th a t  in  s e c 

t io n  3 th e  NS y i e ld  was aga in  g r e a te r  than e i th e r  o f  th e  components 

and was 22% above th e  mean y i e ld  o f  New Zealand and S . 23* I r i s h  was 

on average th e  p o o rest y ie ld e r  but th e  d if fe r e n c e  between i t  and th e  

other trea tm en ts  was much l e s s  in  s e c t io n  3* The New Z ealand and

8 .2 3  y ie ld s  were n o t s ig n i f i c a n t l y  d if f e r e n t  and, as has been n o ted , 

were o n ly  exceeded by th e  NS m ixtu re. The other m ixtu res were n o t  

s ig n i f i c a n t l y  l e s s  th an  NS.

Seventh  c u ts  The much lo n g er  p er io d  a llow ed  fo r  th e  regrowth o f  s e c 

t io n  1 r e s u lt e d  in  c o n s id era b ly  in c r e a se d  y ie ld s  o f  a l l  trea tm en ts  

except I r i s h  a lon e  w hich ap p aren tly  la ck ed  th e  v igou r to  ta k e  advan

ta g e  o f  th e  lo n g er  growing in t e r v a l .  There were no s ig n i f ic a n t  d i f f e r 

en ces betw een any o f  th e  o th er trea tm en ts in  t h i s  s e c t io n  but th e  NS 

y ie ld  was g r e a te r , by 7/̂ ? than th e  mean o f  New Zealand and 8 .2 3  a lo n e .

In  s e c t io n  2 I r i s h  was aga in  th e  lo w est  y ie ld e r  but not s i g n i f i 

c a n t ly  l e s s  than IS  or INS. Apart from t h i s  th e r e  were no r e a l  d i f f e r 

ences betw een th e  trea tm en ts .

The management o f  s e c t io n  3 again  seemed t o  favour I r i s h  a s  here  

i t s  y i e ld ,  a lth ou gh  lo w er , was not s ig n i f ic a n t ly  l e s s  than New Zealand  

or 8 .2 3  and was o n ly  r e a l ly  exceeded  by th e  NS m ixture which was once 

more h ig h er  than  New Z ealand or S .23 a lo n e . The INS com bination gave 

a sm all in c r e a se  over i t s  components growing a lo n e .

E igh th  c u t s  The p a tte r n  o f  y ie ld s  was very  s im ila r  t o  th a t  seen  in  

th e  seven th  c u t s  and th e  main fe a tu r e s  were aga in  th e  low  y i e l d  o f  

I r is h  and th e  p o s i t iv e  in te r a c t io n  between New Zealand and 8 .2 3  which  

showed i t s e l f  in  s e c t io n s  1 and 3* The y i e ld  o f  I r i s h  a lon e  although
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alw ays th e  lo w e st  was c lo s e r  to  th e  o th ers  in  s e c t io n  3# and New 

Z ealand and 8 .2 3  a lo n e  were n o t s ig n i f i c a n t l y  d if f e r e n t  in  any s e c 

t io n .

N inth  cu t As New Z ealand growing a lon e had had sh o r te r  in t e r v a ls  

betw een o u ts  than  I r i s h  and s in c e  8 .2 3  commenced th e  season  17 days 

a f t e r  New Z ealand i t  was th e  o n ly  c u lt iv a r  (and i t s  s e c t io n )  which  

was out fo r  a n in th  tim e .

The main fe a tu r e  in  t h i s  cu t was th e  low  y i e l d  from I r i s h .

There were no s ig n i f ic a n t  d if f e r e n c e s  between any o f  th e  o th er t r e a t 

m ents.

T o ta l fo r  1959 The mean y ie ld s  over th e  th r e e  c u t t in g  s e c t io n s  showed 

I r i s h  a s  th e  lo w e st  y ie ld e r ,  but whereas a l l  trea tm en ts  gave t h e ir  

h ig h e s t  y i e l d  in  s e c t io n  1 I r i s h  a lon e  was b e s t  in  s e c t io n  3 where 

i t s  y i e ld  was h igh er  (n o t s ig n i f ic a n t ly )  than New Z ealand or 8 . 23 .

The IN m ixture was not s ig n i f i c a n t l y  h igh er  than I r i s h  or New 

Zealand in  any s e c t io n  and had very  s im ila r  y ie ld s  in  a l l  s e c t io n s .

The IS  m ixture showed no advantage over 8 .23  a lo n e  and was in  

f a c t  s ig n i f i c a n t l y  low er in  s e c t io n  2 . The NS m ix tu re , however, 

gave a 28^ in c r e a s e  over th e  mean o f  New Zealand and 8 .23  in  s e c t io n  

3 and was n ever s ig n i f i c a n t l y  le a s  than 8 .2 3  or g r e a te r  than New 

Zealand in  th e  o th er  s e c t io n s .

The conib ination  o f  a l l  th r e e  o u lt iv a r s  gave no y i e l d  advantage  

over New Z ealand or 8 .2 3  a lon e  but was s ig n i f i c a n t l y  b e t t e r  than  

I r i s h  in  s e c t io n s  1 and 2.
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Accu m u lative  Y ie ld

The accum ulative y ie ld  o f  a l l  c u lt iv a r  trea tm en ts during 1959 

are p resen ted  in  f ig u r e s  1 .2 2 ,  1 .23  and 1 .2 4  fo r  s e c t io n s  1 , 2 and 

3 r e s p e c t iv e ly .

S e c tio n  1 E xclud ing  I r i s h ,  d if fe r e n c e s  in  growth r a te  were sm all 

and th e  range in  y ie ld s  not w id e. I r is h  s ta r te d  a s  lo w est y ie ld e r  

then had a "brief p er io d  o f  ra p id  growth fo llo w ed  by a low er growth 

r a te  than any oth er trea tm en t. New Zealand had th e  h ig h e s t  accumu

la t e d  y ie ld  o f  th e  o u lt iv a r s  growing a lon e  a t c u ts  1 ,  2 and 3 but S . 23 

was growing fa s t e r  and ranked f i r s t  from June 19th  onwards. From 

August th e  S . 23 and New Zealand growth r a te s  were s im ila r  and t h e ir  

f in a l  y ie ld s  not fa r  ap art.

The growth cu rv es  o f  a l l  m ixtu res tended to  fo llo w  th o se  o f  th e  

more p rod u ctiv e  o u l t iv a r s .  New Z ealand and 8 .2 3 . IN was most i n f l u 

enced by I r i s h  and showed a ra th er  low er r a te  o f  production  than th e  

oth er  mixed sow ings. Between IS , NS and INS th ere  was l i t t l e  to  

d i f f e r e n t ia t e .  INS commenced a t  th e  top  then f e l l  o f f  s l i g h t l y  and 

NS took  i t s  p la c e  and m ain ta in ed  i t  u n t i l  th e  end o f  th e  season .

IS  c l o s e l y  fo llo w ed  th e  8 .2 3  growth p a tte r n  in  sp r in g  and n o t u n t i l  

June, when 8 .23  d isp la y ed  i t s  most rap id  growth, d id  t h e ir  l i n e s  

d iv er g e .

S e c tio n  2 In  t h i s  s e c t io n  which was cu t e a r l ie r  and once o fte n e r  

than s e c t io n s  1 and 3 th e  f i n a l  y ie ld s  were low er but in  g en era l th e  

shape o f  th e  cu rves and th e  ranking o f  th e  c u l t iv a r  trea tm en ts  were 

s im ila r  to  s e c t io n  1 .

The I r i s h  growth r a te  dropped o f f  markedly a f t e r  th e  cu t on May 

20th and, d e s p ite  i t s  r i s e  in  J u ly , was again  fa r  below  a l l  o th er
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trea tm en ts , New Z ealand and S. 23 were alm ost id e n t ic a l  up t o  May 

20th , 8 ,2 3  then  showed i t s  c h a r a c t e r is t ic  in c r e a se  and moved in t o  

th e  top  p o s it io n *  S u b seq u en tly  8 .2 3  g a in ed  a l i t t l e  on New Z ealand  

but t h e ir  f in a l  y ie ld s  were n o t m arkedly d i f f e r e n t .

The main d if f e r e n c e  betw een s e c t io n s  1 and 2 was in  th e  r e v e r s a l  

o f  p o s i t io n s  by th e  IN and IS  m ix tu res . In  s e c t io n  1 IN, w h ile  

h igh er  than I r i s h ,  came below a l l  o th er  trea tm en ts  and IS  fo llo w e d  

th e  more p ro d u ctiv e  8 .2 3  p a tte r n . In  s e c t io n  2 IS appeared t o  b e  

g r e a t ly  in f lu e n c e d  by I r i s h  in  th e  e a r ly  p a rt o f  th e  season  and, 

a lth ou gh  i t s  growth r a te  was g r e a te r  than I r i s h  in  m id -sea so n , i t  

ranked below  th e  o th er  trea tm en ts  a t  every  c u t .  IN, on th e  o th er  

hand, to o k ’ th e  form o f  th e  Nevf Z ealand curve and a t no tim e appeared  

a f f e c t e d  by I r i s h .

The INS growth cu rve  bore a g r e a te r  resem blance to  New Zealand  

than to  I r i s h  and S . 23. In  so  do in g  i t  co u ld  be judged to  b e r e f l e c t 

in g  th e  p r o d u c t iv ity  o f  a l l  3 o u l t iv a r s  as New Zealand i t s e l f  occu p ied  

an in te r m e d ia te  p o s it io n  betw een th e  h igh  p la c e d  S . 23 and th e  lo w e s t  

p la c e d  I r i s h .

S e c t io n  3 As in  1958 th e  change in  management o f  s e c t io n  3 ca u sed  

some very  marked a l t e r a t io n s  in  r e l a t iv e  p rod u ction  o f  th e  c u l t iv a r  

m ix tu res .

I r i s h  was top  y ie ld e r  in  th e  f i r s t  c u t and by m a in ta in in g  a 

r e l a t iv e l y  good r a te  o f  growth h eld  t h i s  p o s i t io n  u n t i l  th e  b eg in n in g  

o f  J u ly -  New Z ealand d isp la y e d  none o f  th e  c h a r a c t e r i s t ic s  o f  an 

e a r ly  m aturing r y e g r a ss , i t s  i n i t i a l  y ie ld  b e in g  r e l a t i v e l y  low  and 

i t s  growth u n t i l  m id-June low er than th e  o th er  tr e a tm e n ts . A lthough  

th e  r a te  o f  p rod u ction  su b seq u en tly  in c r e a se d  th e  i n i t i a l  se tb a c k  kept
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i t  i n  b o tto m  p o s i t i o n .  3 .2 3  did> how ever, im prove i t s  p o s i t i o n ,  

a f t e r  oom aencing th e  y e a r  a s  lo w e s t y i e l d e r ,  b u t i t  d id  n o t  d is p la y  

such  a m arked in c r e a s e  in  Ju n e  grovirth a s  c h a r a c te r i s e d  i t  in  s e c t io n s  

1 and 2.

The IN , IS  and INS m ix tu re s  h ad  l i t t l e  o u ts ta n d in g  in  t h e i r  p e r 

fo rm ance. IN  fo llo w e d  th e  I r i s h  p a t t e r n  and IS  th e  3 .2 3 .  INS 

r e f l e c t e d  th e  h ig h e r  e a r l y  g row th  o f  I r i s h  th e n  fo llo v fed  th e  more 

p ro d u c t iv e  3 .23* D uring  A ugust a sh a rp  r i s e  in  th e  INS p r o d u c t iv i t y  

o c c u rre d  w hich  was n o t  e v id e n t in  th e  c u rv e s  o f  any  o f  i t s  com ponents.

The o b v io u s ly  im p o r ta n t m ix tu re  was NS w hich d is p la y e d  an ex trem ely  

r a p id  g row th  r a t e ,  much h ig h e r  th a n  e i t h e r  o f  i t s  com ponents. T h is  

c a r r i e d  i t s  y i e l d  w e l l  above a l l  o th e r  t r e a tm e n ts .  The s te e p e r  

a n g le  o f  i t s  c u rv e , com pared t o  New Z ea lan d  o r 3 .2 3 ,  was n o t i c a b l e  

from  th e  f i r s t  t o  th e  l a s t  c u t s .
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The E f fe c t  on Y ie ld  o f  Combining O u lt iv a r s  

The y ie ld s  o f  c u l t iv a r  m ix tu res , r e l a t iv e  to  t h e ir  com ponents, 

are g iv en  in  f ig u r e  1 .25  as p ercen tage in c r e a se s  or d ecre a se s  com

pared t o  e i th e r  I r i s h ,  New Z ealand or 3 ,2 3  growing a lo n e .

Only th e  g e n e r a l tren d s  o f  th e se  r e s u l t s  are o u t lin e d  s in c e  

in d iv id u a l d if f e r e n c e s  have a lrea d y  been d e a lt  w ith  in  t a b le  I . I 6 , 

Y ie ld s  o f  M ixtures C onta in in g  I r is h  R e la t iv e  t o  I r i s h  Growing A lone  

I t  should  be n o ted  th a t  th e  top  3 graphs o f  f ig u r e  1 .2 5 ,  which  

show I r i s h  a lon e as a ero , are in  a sm aller s c a le  than th e  o th er  

graphs. In  s e c t io n s  1 and 2 th e  y i e ld  o f  I r i s h  was exceeded  by  

i t s  m ixtu res a t n e a r ly  every  c u t . The tren d  was fo r  la r g e r  in c r e a 

se s  a s  th e  season  advanced. On th e  annual t o t a l  a l l  m ixtures  

showed co n s id e r a b le  in c r e a se s  compared to  I r i s h  growing a lo n e . In  

s e c t io n  3 th e  in c r e a se s  made by th e  m ixtu res were sm a ller  and, in  

th e  b eg in n in g  o f  th e  y e a r , d ecrea ses  were record ed . On th e  t o t a l  

y ie ld  o n ly  th e  m ix tu res w ith  New Zealand and New Zealand p lu s  S . 23 

showed sm all improvements compared t o  I r is h .

Y ie ld s  o f  M ixtu res C ontain ing  New Zealand R e la t iv e  to  New Zealand  

Grrowinjy A lone

In  s e c t io n  1 th e  r e s u l t s  were ra th er  v a r ia b le .  The m ixture  

w ith  I r i s h  d id , however, g iv e  a low er y ie ld  than New Z ealand a t most 

c u ts  and i t s  t o t a l  y i e ld  was 10̂  ̂ below  New Z ealand’ s .  The combina

t io n  w ith  3 .23  was h igh er  y ie ld in g  than New Z ealand ex cep t a t  th e  

f i r s t  cu t when a s u b s ta n t ia l  d ecrease  occurred . The INS m ixture  

v a r ie d  l i t t l e  from New Zealand a lo n e .

In s e c t io n  2 th e  r e s u l t s  were again v a r ia b le  and no tr e n d s  

were d is t in g u is h a b le ;  in c r e a se s  a t one cu t b e in g  b a la n ced  by d ecrea 

s e s  a t  an oth er.
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S e c t io n  3> however, showed a d if f e r e n t  p ic tu r e  as h ere la r g e  

in c r e a se s  over Hew Zealand took  p la c e  a t alm ost every cu t by a l l  

m ix tu res . The m ixture w ith  S . 23 e x h ib ite d  th e  g r e a te s t  in c r e a se s  

from th e  second cu t onwards.

Y ie ld s  o f  M ixtures C on ta in in g  S . 23 R e la t iv e  t o  S . 23 G-rowing A lone

In  b oth  s e c t io n s  1 and 2 th e r e  were few  o c c a s io n s  when th e  

y ie ld  o f  m ix tu res c o n ta in in g  S . 23 exceeded th e  y i e ld  o f  3*23 grow

in g  a lo n e . The m ixture w ith  I r i s h  was n o t ic a b ly  p oorer than a l l  

o th ers  in  s e c t io n  2 .

The change in  management o f  s e c t io n  3 cau sed  a marked a lt e r a t io n  

in  th e  r e l a t iv e  y ie ld s ;  th e  y ie ld  o f  8 .23  b e in g  exceeded  a t a l l  but 

one c u t .  The in c r e a se  due to  th e  a s s o c ia t io n  w ith  Hew Zealand was 

most ou tsta n d in g  and amounted t o  over 20^ on th e  annual t o t a l .
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Percentafice D is tr ib u t io n  o f  S eason a l P rod u ction

T able 1 .1 8  shows th e  sea so n a l p rod u ction  o f  th e  v a r io u s  trea tm en ts  

exp ressed  as p erce n ta g e s  o f  t o t a l  y ie ld .

S e c t io n  1 At th e  f i r s t  cu t th e  e a r ly  o u l t iv a r s ,  I r i s h  and New Z ealand, 

gave a h igh er  p ercen ta g e  o f  t h e ir  t o t a l  y ie ld  than d id  S . 23. The in f l u 

ence o f  8 .2 3  was most marked in  th e  IS  and NS com binations where th e  

p ercen ta g es  were s im ila r  t o  S . 23 a lo n e . The INS treatm en t moved n earer  

to  th e  e a r ly  group but was s t i l l  co n s id e r a b ly  in f lu e n c e d 'b y  S . 23 . - The 

IN treatm en t was s im ila r  t o  New Z ealand a lo n e .

At th e  second out th e  I r i s h  ag a in  gave th e  h ig h e s t  p ercen ta g e  w h ile  

New Zealand and S . 23 were s im ila r .  Treatm ents c o n ta in in g  more than one 

c u lt iv a r  conform ed t o  th e  New Zealand and 8 .2 3  p a tte r n . The e f f e c t  o f  

I r i s h  was n o t e v id e n t .

At th e  th ir d  and fo u rth  c u ts  8 .2 3  gave s l i g h t l y  more o f  i t s  t o t a l  

y i e l d  than  I r i s h  or New Z ealand. The trea tm en ts com bining I r i s h  and 

New Zealand d id  n o t ,  however, appear t o  r e f l e c t  t h i s ,  apart from INS 

in  th e  th ir d  c u t .  The p ercen ta g es  fo r  a l l  trea tm en ts  were s im ila r  a t  

th e  f i f t h  or s ix b h  c u ts  w h ile  th e  seven th  and e ig h th  c u ts  showed a f a l l  

o f f  in  th e  p ercen ta g e  o f  I r i s h .  The IS and NS com b in ation s in  th e  l a s t  

c u t had h igh er  p erce n ta g e s  than  any o f  th e  o u lt iv a r s  grow ing a lo n e .

S e c t io n  2 T h is s e c t io n  was cu t e a r l ie r  and more fr e q u e n tly  than  th e  

o th ers  and showed rem arkably l i t t l e  v a r ia t io n  in  se a so n a l p ro d u ction  

among th e  trea tm en ts . S . 23 was s l i g h t l y  low er than I r i s h  or New Z ealand  

a t th e  f i r s t  th r e e  c u t s  and com bining S . 23 w ith  I r i s h  d id  n o t change th e  

p o s i t io n .  The NS trea tm en t, however, d id  g iv e  a h ig h er  p r o p o r tio n  in  

th e  f i r s t  cu t th an  S . 23 or New Z ealand a lo n e . The INS treatm en t s l i g h t l y  

r a is e d  th e  p erce n ta g e , compared t o  S . 23, hu t o n ly  in  th e  f i r s t  c u t .
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T able 1*18 P e rc e n tag e  d i s t r ib u t io n  o f  t o t a l  y ie ld  du rin g  1959.

S e c t io n  1 . D a te  o f  Out

2 1 A 12/5 50/5 19 /6 1 5 /7 51/7 9 /9 24/10

Out 1 2 5 4 5 6 7 8 9

I 16 14 10 10 lii. 10 15 11
w 14 9 9 10 15 11 18
s 10 9 11 12 15 11 18 15IN 111- 10 9 9 I k 10 18 1513 10 9 10 10 I k 10 18 18

NS 10 8 10 10 15 10 19 17
INS 15 9 11 10 14 10 17 15

Sect:!.on 2.

1 8 /4 7 /5 20/5 1 2 /6 2 /7 - 22/7 7 /8 2 /9 15/10

I 12 11 12 11 8 14 11 10 11
N 11 10 11 10 9 I k 11 12 13
3 10 8 10 12 9 15 11 12 13

IN 12 10 10 10 8 14 11 ].l 12
IS 10 8 10 12 9 15 11 11 13
NS 12 8 10 11 10 15 11 11 13

INS 11 8 10 12 9 11 11 13

S e c t i on 5 ,

5 /5 25/5 16 /6 7 /7 24/7 1 2 /8 10/9 1 6 /1 0

I 28 9 15 10 10 10 9 8
20 9 12 11 10 12 13 13

S 16 15 15 12 11 11 11 11
IN 26 8 15 11 10 10 10 10
IS 18 12 15 12 10 11 11 11
NS 18 11 15 12 10 11 12 11

DfS 20 9 15 12 10 11 12 10
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Throughout th e  rem ainder o f  th e  year  th e  IN com b in ation  showed 

l i t t l e  v a r ia t io n  from th e  p a tte r n  o f  I r i s h  or New Z ealand a lo n e  w h ile  

th e  IS  trea tm en t fo llo w e d  th e  S . 23 p a tte r n  where i t  d i f f e r e d  from  

I r i s h .  NS and New Z ealand and S . 23 a lo n e  were p r a c t i c a l ly  th e  same 

and INS gave a s im ila r  r e s u l t  a s  th e  o u lt iv a r s  a lo n e , excep t in  th e  

l a s t  c u t when a low  p ercen ta g e  from I r i s h  was not r e f l e c t e d  in  th e  mix

tu r e .

S e c t io n  3 By d e la y in g  th e  f i r s t  ou t u n t i l  May 5 th  th e  g r e a te r  c a p a c ity  

o f  I r i s h  and New Z ealand fo r  e a r ly  growth became o b v io u s . The I r i s h  

and New Zealand o u lt iv a r s  gave 28 and 2Û̂ o o f  t h e ir  t o t a l  y i e l d  r e sp e c 

t i v e l y  compared t o  l6 ^  from S.23« The IS  and NS com b in ation s w ere more 

in f lu e n c e d  by th e  8 .2 3  component and co n seq u en tly  gave a low er p ercen tage  

than th e  e a r ly  o u l t iv a r s .  The INS m ixture was a f f e c t e d  by b oth  groups 

and occu p ied  an in te r m e d ia te  p o s i t io n .

At th e  second out S . 23 gave th e  h ig h e s t  p ro p o rtio n  and th e  IS and 

NS m ix tu res  came betw een S . 23 and I r i s h  and New Z ealand. The INS 

trea tm en t, however, was s im ila r  t o  I r i s h  and New Z ealand a lo n e .

Prom th e  th ir d  t o  th e  s ix t h  cu t th e r e  was l i t t l e  v a r ia t io n  betw een  

c u lt iv a r  com b in ation s. D uring th e  l a s t  two c u ts  th e  New Z ealand a lo n e  

gave a h ig h er  p ro p o rtio n  than th e  o th er  o u lt iv a r s .
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A ctu a l Percentajye. and P o te n t ia l  P er c e n ta g e .

C on tr ib u tio n  to  Y ie ld  b.y th e  Components o f  

C u ltiv a r  M ixtures a t Each Out and to  

Annual Y ie ld

A ctu a l C o n tr ib u tio n  

I r is h  ry eg ra ss

The p ercen ta g e  c o n tr ib u t io n  to  t o t a l  y ie ld  made by I r i s h  ry eg ra ss  

when growing w ith  New Z ealand and/or S . 23 i s  shown in  t a b le  1 .1 9  and 

f ig u r e s  1 .1 9 ,  1 .2 0  and 1 .2 1 .

P ir s t  c u t s  A lthough th e  s t a t i s t i c a l  a n a ly s is  f a i l e d  t o  show any s ig 

n i f ic a n t  d if f e r e n c e s  I r i s h  appeared to  have made a g r e a te r  c o n tr ib u tio n  

at th e  l a t e s t  sp r in g  c u t .  T h is  was most noticeable when i t  was combined 

w ith  New Zealand.

Second o u ts  The s l i g h t l y  h ig h er  co n tr ib u tio n  o f  I r i s h  in  s e c t io n  3 

su gg ested  by th e  f i r s t  cu t was not m aintained  ex cep t when I r i s h  was 

growing w ith  New Zealand.

T hird c u t s  The t h ir d  cu ts  showed a fu r th er  red u ctio n  in  th e  c o n tr ib u 

t io n  o f  I r i s h .  The c o n tr ib u tio n  w ith  S . 23 was 19%; s ig n i f i c a n t l y  l e s s  

than th e  27% a ch ieved  w ith  New Zealand, Yi/here a l l  th r e e  c u l t iv a r s  w ere  

to g e th e r  th e  d ep ressio n  o f  I r is h  y i e ld  f e l l  betw een th a t  exp er ien ced  

when I r i s h  was growing w ith  e i th e r  one se p a r a te ly .

Pourth c u ts  There was another s l ig h t  d ep ress io n  in  I r i s h  c o n tr ib u t io n  

except in  s e c t io n  3* 8 .2 3  ag a in  ex er ted  th e  g r e a te s t  d e p r e ss in g  i n f l u 

ence.

F i f th  c u ts  The downward tren d  in  th e  p ercen tage  c o n tr ib u t io n  o f  I r i s h  

con tin u ed . With S . 23 th e  I r i s h  o n ly  c o n tr ib u te d  an average o f  13% o f  

th e  t o t a l  y i e ld .  The h ig h e s t  c o n tr ib u tio n  made by I r i s h  was w ith  New 

Zealand in  s e c t io n  3«
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S ix th  -  e ig h th  c u t s  During th e  remainder o f  th e  season  th e  c o n tr ib u 

t io n s  o f  I r i s h  d id  not vary g r e a t ly  from th e  p o s i t io n  e s ta b lis h e d  a t  

th e  f i f t h  c u t s .  With New Z e a la n d ,Ir ish  gave around 25% o f  th e  y i e l d  

but i t  was alw ays s3 -igh tly  h igh er in  s e c t io n  3 . The p resen ce  o f  S . 23 

h eld  th e  I r i s h  c o n tr ib u t io n  down to  12f -  15%; th e  lo w e st  c o n tr ib u tio n  

o f  8% occurred  in  th e  e ig h th  cu t o f  s e c t io n  1 , With 3 c u l t iv a r s  to g e 

th er  th e  I r i s h  c o n tr ib u t io n  averaged 15%.

N inth  cu t S e c t io n  2 was th e  on ly  one cu t 9 tim es and th ere  were no  

s ig n if ic a n t  d if f e r e n c e s  between trea tm en ts .

T o ta l fo r  1959 The average p ercen tage  o f  th e  t o t a l  y i e ld  g iv en  by  

I r i s h  was g r e a te s t  (27%) in  com bination  w ith  New Zealand* In s e c t io n  

3 t h i s  r o se  t o  37% and in  g en era l th e  management o f  s e c t io n  3 r e s u lt e d  

in  h igh er  c o n tr ib u t io n s  from I r i s h  than in  th e  o th er  s e c t io n s .

The d ep ress in g  e f f e c t  o f  S . 23 was s ig n i f i c a n t l y  g r e a te r  than th a t  

o f  New Z ealand and w ith  both  to g e th e r  th e  e f f e c t  was in te r m e d ia te .

New Zealand ry eg ra ss

The p ercen ta g e  c o n tr ib u t io n  made t o  t o t a l  y i e ld  b y  New Z ealand  

ry eg ra ss  when growing w ith  I r i s h  and/or 8 .2 3  i s  shown i n  ta b le  1 .20  

and f ig u r e s  1 . 19 , 1 .2 0  and 1 . 21 .

F ir s t  o u ts  With I r i s h ,  New Zealand was th e  dominant p a rtn er  in  th e  

c u ts  taken  on th e  18th  and 2 1 s t  o f  May b u t, when c u t t in g  was d elayed  

u n t i l  May 5th ,  th e  p ercen tage  was reduced to  54* In  a s s o c ia t io n  w ith

8.23  New Zealand c o n tr ib u te d  an average o f  51% o f  th e  y i e l d .  The 

h ig h e s t  c o n tr ib u t io n  o f  66% was recorded  in  s e c t io n  2. Where New 

Zealand was com peting w ith  both  I r i s h  and 8 .23  i t s  g a in  over I r i s h  

was b a lan ced  by th e  su p p ressin g  in f lu e n c e  o f  8 .23  so  th a t  i t s  c o n tr ib u 

t io n  was approxim ately  i  o f  th e  t o t a l .
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Second c u ts  The in t e r a c t io n  between s e c t io n s  and c u l t iv a r  com binations  

was not q u ite  s ig n i f ic a n t  bu t th e r e  were d if f e r e n c e s  o f  im portance.

V/ith I r i s h ,  in  s e c t io n  3$ th e  c o n tr ib u tio n  had r i s e n  from 3k$  in  th e  

f i r s t  cu t t o  62% and w ith  S . 23 th e  c o n tr ib u tio n  had gone down from 42% 

to  28%. In  th e  o th er s e c t io n s  th e  p ercen ta g es  o f  New Zealand w ith  

I r is h  or S . 23 were a s  b e fo r e . Where both  I r i s h  and S . 23 were p resen t  

th e  New Z ealand c o n tr ib u t io n  had f a l l e n  s l i g h t l y  t o  29%.

Third c u t s  The p ic tu r e  h ere was v ery  s im ila r  t o  th a t  a t th e  second  

c u t s .  The o n ly  marked change was a f a l l  in  c o n tr ib u t io n  w ith  S .23 in  

s e c t io n  1 .

Fourth -  n in th  c u t s  In  th e  rem aining c u ts  o f  th e  season  th e  c o n tr ib u 

t io n  o f  New Z ealand w ith  th e  o th er  o u lt iv a r s  d id  n ot a l t e r  a p p rec ia b ly . 

In  com bination  w ith  I r i s h  th e  average co n tr ib u tio n  v a r ie d  around 75% 

and, w ith in  th e  s e c t io n s ,  th e  p ercen ta g es  d id  n o t d i f f e r  s ig n i f i c a n t l y  

excep t a t th e  e ig h th  c u ts  when o n ly  66% was c o n tr ib u te d  to  th e  y i e l d  in  

s e c t io n  3 compared t o  83% in  s e c t io n  1 .

With S . 23 th e  p ercen ta g es  were v ery  co n sta n t w ith  s e c t io n  2 alw ays  

s l i g h t l y ,  but n o t s ig n i f i c a n t l y ,  h ig h er . A lthough su p p ressed  by S . 23 

th e  New Z ealand h e ld  i t s  p o s i t io n  much b e t t e r  than  d id  I r i s h .  Where 

a l l  3 c u l t iv a r s  were to g e th e r  th e  com pensating in f lu e n c e  o f  I r i s h  and

S . 23 m ain ta in ed  th e  average New Z ealand c o n tr ib u tio n  j u s t  below , or a t ,  

3 ^ *  There was a ten d en cy  fo r  a h igh er c o n tr ib u t io n  in  s e c t io n  3*

T o ta l fo r  1959 As a p ercen ta g e  o f  th e  annual t o t a l  New Z ealand w ith  

I r i s h  was h ig h e s t  in  s e c t io n  2 and lo w e st in  s e c t io n  3* With S . 23 

s e c t io n  2 a ls o  r e s u lte d  in  th e  h ig h e s t  p ercen ta g e  o f  49 fo r  New Zealand  

c o n tr ib u t io n . T h is f ig u r e  was made up o f  c o n tr ib u t io n s  o f  over 5 ^  in  

th e  f i r s t  3 o u ts  fo llo w e d  by p ercen ta g es  o f  under 5O fo^c th e  rem aining
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6 c u t s .  In  th e  o th er  s e c t io n s  New Z ealand w ith  S . 23 o n ly  averaged  

31% o f  th e  y ie ld s .

In  a s s o c ia t io n  w ith  both  I r i s h  and 8 .2 3  th e r e  were no s ig n i f ic a n t  

d if fe r e n c e s  among th e  s e c t io n s  and th e  mean c o n tr ib u t io n  was 29%.

8 .2 3  r y e g r a s s

The p ercen ta g e  c o n tr ib u t io n  made t o  t o t a l  y i e l d  b y  8 .2 3  ry eg ra ss  

when growing w ith  I r i s h  and/or New Z ealand i s  shown in  ta b le  1 .2 1  and 

f ig u r e s  1 . 19 ,  1*20 and 1 .2 1 .

F ir s t  c u t s  A veraged over th e  3 s e c t io n s  8 .2 3  c o n tr ib u te d  s ig n i f i c a n t l y  

more when growing w ith  I r i s h  than w ith  New Zealand. Growing w ith  both  

c u l t iv a r s  8 .23  gave an average o f  40% o f  th e  y i e ld .

Second c u ts  The c o n tr ib u t io n  w ith  I r is h  rem ained a t  70% w h ile , w ith  

New Z ealand and I r i s h  p lu s  New Z ealand th e r e  was a s l ig h t  in c r e a s e .

T hird o u ts  The p ercen ta g e  o f  8 .2 3  in  a l l  m ix tu res was co n s id e r a b ly  

g r e a te r  than  a t th e  second  c u t s .  With I r i s h  th e  mean was 81% and 

th e r e  were no s i g i i f i c a n t  d if f e r e n c e s  betw een s e c t io n s .  Combined w ith  

New Zealand th e  c o n tr ib u tio n  was s ig n i f i c a n t l y  low er a t 62% and, in  

s e c t io n  2 , th e  p ercen ta g e  was o n ly  44 . Where a l l  3 c u l t iv a r s  were 

combined th e  c o n tr ib u t io n  averaged  55% and d id  n ot vary  s ig n i f i c a n t l y  

over th e  s e c t io n s .

Fourth -  n in th  c u t s  The c o n tr ib u tio n  o f  8 .2 3  rem ained v ery  s te a d y  in  

th e  l a s t  6 c u ts  o f  th e  season  averag in g  around 85% w ith  I r i s h ,  67% w ith  

New Z ealand and 57% w ith  I r i s h  p lu s  New Z ealand. In  s e c t io n  1 th e  

c o n tr ib u tio n  o f  8 .2 3  w ith  I r i s h  was alw ays h ig h e s t  but n ever s i g n i f i 

c a n t ly  so . With New Zealand, th e  c o n tr ib u tio n  in  s e c t io n  2 was alw ays 

low  but th e  o n ly  tim e t h i s  was s ig n if ic a n t  was, as a lrea d y  s e e n , a t th e  

th ir d  c u t s .  Combined w ith  I r is h  and New Zealand 8 .2 3  was a ga in  th e  

dominant p a r tn er .
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T o ta l fo r  1959 Comparing th e  c o n tr ib u t io n s  in  th e  t o t a l s  fo r  th e  

year S . 23 gave a s ig n i f i c a n t l y  g rea te r  y i e ld  when combined w ith  I r i s h  

than w ith  New Zealand and th e  c o n tr ib u tio n  w ith  I r i s h  p lu s  New Zealand  

was o n ly  ju s t  s ig n i f i c a n t l y  l e s s  than wd.th New Z ealand a lo n e .

P o te n t ia l  C on tr ib u tio n

T ab les 1 .2 2 ,  1 .2 3  and 1 .2 4  which show th e  p o t e n t ia l  c o n tr ib u t io n s  

o f  c u l t iv a r s  when growing in  m ix tu res were c o n str u c te d  in  th e  same 

manner, and fo r  th e  same re a so n s , a s ta b le s  1 ,7 ,  1 .8  and 1 .9  which  

gave t h i s  in form ation  fo r  th e  f i r s t  h a rv est y ea r . As b e fo r e , th e  

d e v ia t io n s  o f  th e  a c tu a l c o n tr ib u t io n s  from th e  p o t e n t ia l  f ig u r e s  have 

been c a lc u la te d  and are shown a lo n g s id e  each r e s u l t .  These d e v ia t io n s  

are a ls o  exp ressed  a s  p ercen ta g e , g a in s  or lo s s e s  o f  th e  p o te n t ia l  con

t r ib u t io n .

I r i s h  ry eg r a ss

T able 1 .2 2  p r e se n ts  t h i s  data  fo r  I r i s h  ry eg r a ss  during 1959 and 

a c a su a l p eru sa l o f  th e  r e s u l t s  shows th a t I r is h  was suppressed  a t  

a l l  c u t s ,  in  a l l  s e c t io n s  and under a l l  com b in ation s.

F ir s t  c u ts  O v e ra ll, I r i s h  su ffe r e d  a mean d ep ression  o f  i t s  p o t e n t ia l  

by 38%. The c o m p e tit iv e  in f lu e n c e  o f  S .23 was g r e a te r  than  New Z ealand  

w h ile  b oth  to g e th e r  ap p aren tly  had a l e s s e r  in f lu e n c e  than e i th e r  sep a

r a t e ly .

With New Z ealand as a companion th e  g r e a te s t  d ep ressio n  occurred  

in  s e c t io n  2 and w ith  S . 23 in  s e c t io n  1 . With New Z ealand p lu s  S . 23 

p resen t th e  I r i s h  c o n tr ib u tio n  was dovm. by a maximum o f  3^% in  s e c t io n

3 .

Second c u t s  The average su p p ression  o f  I r i s h  was s im ila r  t o  th e  f i r s t  

c u ts  but d id  n o t vary s ig n i f i c a n t l y  between th e  d i f f e r e n t  com b in ation s.
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New S ea la iid  a g a in  had i t s  g r e a t e s t  e f f e c t  in  s e c t io n  Zzand S . 23 

in  s e c t io n  1 w h ile  w ith  b o th  to g e th e r  I r i s h  s u f f e r e d  i t s  l e a s t  d e p re s -  

s io n  in  s e c t io n  2 .

T h ird  c u t s  By th e  t h i r d  c u t s  th e  a c tu a l  c o n t r ib u t io n  o f  I r i s h  was 

20/6 below  i t s  p o t e n t i a l ,  a f a l l  o f  49%, c h i e f l y  due t o  th e  c o m p e tit io n  

from  So239 The in f lu e n c e  o f  New Z ea lan d  and New Z ea lan d  p lu s  S .23 

w ere s im i la r  and a l s o ,  o f  c o u r s e ,  d e p re s s iv e .  New Z e a la n d , a s  b e f o r e ,  

was m ost a g g r e s s iv e  in  s e c t io n  2 b u t  S . 23 ca u se d  th e  g r e a t e s t  r e d u c t io n  

in  I r i s h  y i e l d  in  s e c t io n  3^ am ounting  t o  o f  p o t e n t i a l ,  I r i s h  was 

a l s o  m ost su p p re s se d  b y  New Z ea lan d  p lu s  8 ,2 3  in  s e c t io n  3 and to  o n ly  

a s l i g h t l y  l e s s  d e g re e  th a n  t h a t  c a u se d  by 3 .2 3  a lo n e .

F o u r th  -  n in th  c u t s  The a v e ra g e  a c tu a l  c o n t r ib u t io n  o f  I r i s h  s t a b i 

l i s e d  around  14  -  19/6 l e s s  th a n  i t s  p o t e n t i a l  o v e r th e  rem a in d er o f  

th e  y e a r .  8 .2 3  c o n t in u e d  t o  e x e r t  th e  g r e a t e s t  in f lu e n c e  re a c h in g  a 

maximum a v e ra g e  f ig u r e  o f  -2 7  in  th e  f i f t h  c u t .  The h ig h e s t  in d iv id u a l  

f ig u r e  was in  th e  e ig h th  o u t in  s e c t io n  1 when th e  a c t u a l  y i e l d  was

l e s s  th a n  th e  p o t e n t i a l .  In  g e n e ra l  8 .2 3  was m ost a g g re s s iv e  u nder 

th e  c o n d i t io n s  o f  s e c t io n  1 w hich  had lo n g e r  i n t e r v a l s  betw een  c u t s .

New Z e a la n d  a l s o  m arked ly  re d u c e d  I r i s h  y i e l d  and was f a i r l y  con 

s ta n t  o v e r a l l  c u t s ,  ra n g in g  from  35/^ a t  c u t  8 to  4^/6 a t  c u t  9* U n lik e

8 .2 3  th e  Nevf Z ea lan d  in f lu e n c e  was g r e a t e s t  in  s e c t io n  2,

The New Z ea lan d  p lu s  8 .2 3  e f f e c t  was a l s o  s im i la r  in  a l l  c u t s  and  

red u ce d  th e  I r i s h  y i e l d  by a p p ro x im a te ly  3 9 ^ j t h i s  was a  s im i l a r  amount 

t o  New Z e a la n d  a lo n e  b u t o n ly  2 /3  o f  th e  8 .2 3  in f lu e n c e .  L ik e  8 ,2 3  

a lo n e  th e  s u p p re s s io n  due to  New Z ea lan d  p lu s  8 .2 3  was g r e a t e s t  i n  s e c 

t i o n  3 -



— 120 —

T o ta l  f o r  1959 The a v e ra g e  r e d u c t io n  o f  I r i s h  p o t e n t i a l  c o n t r ib u 

t i o n  am ounted t o  L 0 i com posed o f  a 36^  s u p p re s s io n  by  S . 23 and 3S% 

each  from  New Z ea lan d  and New Z e a la n d  p lu s  S. 23 .

The l a r g e s t  r e d u c t io n  o f  6 3 % due t o  8 .2 3  o c c u rre d  in  s e c t io n  1 

w h ile  New Z e a la n d 's  g r e a t e s t  e f f e c t  was 3"̂ % i n  s e c t io n  2 and th e  New 

Z ea lan d  p lu s  8 .2 3  maxinum o f  was re c o rd e d  in  s e c t io n  3 .

New Z ea lan d  r y e g r a s s

T ab le  1 .2 3  l i s t s  th e  p o t e n t i a l  c o n t r ib u t io n s  to  y i e l d  o f  Nevf 

Z e a la n d  r y e g r a s s  d u r in g  1939 and th e  d e v ia t io n s  o f  i t s  a c t u a l  c o n t r i 

b u t io n s  from  them . The g e n e r a l  im p re ss io n  was t h a t  New Z ea lan d  

a lm o st h e ld  i t s  own in  c o m p e ti t io n  w ith  I r i s h  and 8 .2 3  b u t  on in s p e c 

t i o n  t h i s  was seen  t o  be due t o  th e  com pensa ting  e f f e c t  o f  I r i s h  

su p p re s s io n  and 8 .2 3  a g g re s s io n .

F i r s t  c u t s  New Z ea lan d  shov/ed a g a in  ov er I r i s h  in  a l l  s e c t io n s ,  

a v e ra g in g  a in c r e a s e .  W ith  8 .2 3 ,  how ever, New Z e a la n d  o n ly  made 

a g a in  in  s e c t io n  2 and was su p p re s se d  in  s e c t io n s  1 and 3 so  t h a t ,  on 

a v e ra g e , a s u p p re s s io n  o f  ~lfo r e s u l t e d .  In  a s s o c ia t io n  w ith  b o th  I r i s h

and 8 .2 3  th e  21% i n c r e a s e  o f  New Z ea lan d  in  s e c t io n  3 was n e a r ly  b a la n 

ce d  by  d e c re a s e s  o f  l8^o and 2 3 % i n  s e c t io n s  1 and 2 r e s p e c t iv e l y .

Second c u t s  The r e s u l t s  from  th e  second  c u t s  w ere in  th e  same g e n e r a l  

p a t t e r n  a s  th e  f i r s t  c u t s  w ith  I r i s h  b e in g  su p p re s se d  in  a l l  s e c t i o n s ,

8 .2 3  o n ly  in  th e  s e c t io n  2 and I r i s h  p lu s  8 .2 3  s u p p re s s in g  New Z e a la n d  

in  a l l  s e c t io n s  ex c e p t number 3» O v e ra ll  New Z e a la n d  was s t i l l  show

in g  a s l i g h t  g a in  from  i t s  v a r io u s  co m b in a tio n s .

T h ird  c u t s  New Z ea lan d  in c re a s e d  i t s  mean c o n t r i b u t i o n  w i th  I r i s h  t o  

l\3% ov er i t s  p o t e n t i a l .  The in c r e a s e  was g r e a t e s t  a t  3^/6 in  s e c t i o n  

3'} f a l l i n g  t o  27/6 in  s e c t io n  1 . 8 .2 3  d e p re s s e d  t h e  New Z e a la n d  co n 

t r i b u t i o n  by  3 0 % in  b o th  s e c t io n s  1 and 3 h u t  was i t s e l f  d e p re s s e d  b y
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XÎ4Û in  s e c t io n  2.

I r i s h  p lu s  S . 23 reduced New Zealand c o n tr ib u tio n  by 20 6̂ and 

31% r e s p e c t iv e ly  in  s e c t io n s  1 and 2 but New Zealand showed an in c r e a se  

o f  21̂  ̂ in  s e c t io n  3»

Fourth -  n in th  c u ts  In cu t 4  th e  average ga in  in  a s s o c ia t io n  w ith  

I r i s h  was s l i g h t l y  down a t 32% and con tin u ed  to  f a l l  u n t i l  a t th e  

e ig h th  cu t i t  was 21/^. The e f f e c t  w ith in  th e  s e c t io n s  was v a r ia b le  

but tended  t o  be g r e a te s t  in  s e c t io n  2.

With S . 23 th e  New Zealand c o n tr ib u tio n  was suppressed  in  a l l  s e c 

t io n s  w ith  a mean o f  27% a t th e  fo u rth  cu t which remained f a i r l y  s tea d y  

throughout th e  r e s t  o f  th e  season; th e  su p p ression  was alw ays l e a s t  

in  s e c t io n  2.

With a l l  3 c u l t iv a r s  to g e th e r  New Zealand was su pp ressed  in  a l l  

s e c t io n s  and a l l  c u ts  except th e  e ig h th  cu t o f  s e c t io n  3 when th e  d ev ia 

t io n  was zer o . T h is ten d en cy  fo r  a ra th er  sm a ller  su p p ression  o f  New 

Zealand in  t h i s  s e c t io n  was n o t io a b le  a t every  out and was p e c u lia r  in  

th a t  se p a r a te ly  th e  e f f e c t s  o f  I r i s h  and 8 .2 3  were l e a s t  in  s e c t io n  2. 

T o ta l fo r  1959 On th e  annual t o t a l  New Zealand showed a mean gain  

o f  30^  above i t s  p o t e n t ia l  c o n tr ib u tio n  by su p p ressin g  a s s o c ia te d  

I r i s h  p la n ts  and, as was seen  a t  most c u t s ,  th e  g r e a te s t  g a in  came 

in  s e c t io n  2.

On average , New Zealand was suppressed  by S. 23 but a c t u a l ly  made 

a gain  o f  2% in  s e c t io n  2 and a l o s s  o f  3^% and 33%o in  s e c t io n s  1 and 

3 r e s p e c t iv e ly *

The in f lu e n c e  o f  I r i s h  p lu s  8*23 b a lan ced  to  a d eg ree , and New 

Zealand averaged a 17^ su p p ression  but t h i s  was made up o f  a 3% g a in  

in  s e c t io n  3 and a l o s s  o f  24/^ and 30^ r e s p e c t iv e ly  in  s e c t io n s  1  

and 2.
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T able 1 .2 4  g iv e s  th e  p o t e n t ia l  c o n tr ib u t io n s  and d e v ia t io n s  

from i t  o f  a c tu a l c o n tr ib u tio n  o f  S . 23 ry eg r a ss  during 1959» 8 .2 3

made an o v e r a l l  g a in  in  com bination  w ith  a l l  c u l t iv a r s  but th e r e  were 

a few  in s ta n c e s  in  sp r in g  when i t  was suppressed  by New Z ealand.

Most o f  th e  in t e r e s t in g  p o in ts  o f  d e t ia l  con cern in g  th e  e f f e c t  

o f  S . 23 on New Zealand and I r i s h  have a lread y  been d e a lt  w ith  when 

th e  r e s u l t s  fo r  th e s e  two c u lt iv a r s  were p r e sen ted , and th e  remarks 

r e la t iv e  to  ta b le  1 .2 4  are c o n fin e d  to  h ig h lig h t in g  th o se  p o in ts  n o t  

a lrea d y  m entioned , and t o  any tren d s v i s i b l e  over th e  y ea r .

The g r e a te s t  mean ga in  by S .23 over I r i s h  took  p la c e  a t th e  

f i r s t  out when S . 23 exceeded i t s  p o te n t ia l  by 37^. A t th e  second  

cu t t h i s  f e l l  t o  3 ^  and n ever r o se  again above 4^% ach ieved  a t th e  

s ix t h  c u t .  I t  i s  o f  in t e r e s t  t o  n o te  th a t th e  g r e a te s t  d ep ressio n  

o f  I r i s h  d id  n o t c o in c id e  w ith  th e  h ig h e s t  a c tu a l c o n tr ib u t io n  t o  

y ie ld  by S.23« T his occurred  in  th e  f i f t h  cu t when 87^ o f  th e  y i e l d  

was from 8 .2 3 '

The im portant fa c to r  from th e  com bination  w ith  New Z ealand was 

th e  much sm a!.ler in c r e a se  a ch ieved  by 8 .2 3  compared t o  th a t  made in  

com bination w ith  I r i s h .  A ls o , in  th e  f i r s t  3 o u ts  o f  s e c t io n  2 8 .2 3  

was i t s e l f  su p p ressed  and, t h e r e a f t e r ,  d id  not su pp ress New Zealand  

( in  s e c t io n  2) to  th e  same degree a s  i t  d id  in  th e  o th e r s .

In  a s s o c ia t io n  w ith  I r i s h  p lu s  New Zealand th e  8 .2 3  was th e  domi

nant c u l t iv a r  and by com parison o f  th e  r e s u l t s  w ith  th o se  in  t a b le s

1 .2 2  and 1 .23  i t  can b e seen  th a t  8 .2 3  expanded m o stly  by  su p p re ss io n  

o f  I r i s h .  E xpressed  on th e  t o t a l  fo r  th e  year  8 .2 3  showed a mean 

in c r e a se  o f  l^fo over p o t e n t ia l  w h ile  I r i s h  and New Z ealand r e s p e c t iv e ly  

had d ecre a se s  o f  39% and 17%*
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Plant and T ille r  Numbers

Plant Survival

The s u r v iv a l o f  each c u l t iv a r  growing a lon e  and in  m ixtu res in  

th e  sp r in g  and autumn o f  th e  second h a rvest year i s  g iv en  in  t a b le

1 . 25 .

A p r il 1959 O v era ll th e r e  had been an approxim ate 10% red u ctio n  in  

su r v iv a l compared to  th e  f ig u r e s  g iven  in  ta b le  1 .1 0  ( s u r v iv a l  a t  Novem

b er  1958) .

I r i s h  had i t s  lo w e st  su r v iv a l in  s e c t io n  2 . The average e f f e c t  

o f  th e  p resen ce  o f  S . 23 cau sed  a s ig n i f i c a n t l y  low er s u r v iv a l than th e  - 

other c u l t iv a r  trea tm en ts  w hich were n o t s ig n i f i c a n t l y  d i f f e r e n t .

The c o m p e tit iv e  in f lu e n c e  o f  S .23 seemed g r e a te s t  in  s e c t io n  2.

New Zealand had a s l i g h t l y  h igh er g en era l s u r v iv a l than I r i s h  and 

was not a f f e c t e d  by 8 . 23 . The a n a ly s is  o f  th e  r e s u l t s  showed no s i g 

n i f i c a n t  d if f e r e n c e s  a lth ou gh  th e r e  was a tendency  for  a h igh er  su r v iv a l  

in  th e  p resen ce  o f  I r i s h .

S . 23 had th e  h ig h e s t  s u r v iv a l r a te  and t h i s  was n o t s ig n i f i c a n t l y  

a f f e c t e d  by a s s o c ia te d  c u l t iv a r s .

November 1959 The p ercen ta g e  s u r v iv a l o f  I r i s h  had f a l l e n  sh a rp ly  to  

an average o f  56% b u t, in  s e c t io n  3 , th e  f ig u r e  o f  68% was s ig n i f i c a n t l y  

g rea ter  than  th o s e  in  th e  o th er  s e c t io n s .  The a g g r e s s iv e n e s s  o f  S . 23 

was c l e a r ly  seen  as on ly  2)1% o f  th e  I r i s h  p la n ts  su rv ived  when I r i s h  

and S . 23 were growing to g e th e r . New Zealand d id  n o t s ig n i f i c a n t l y  

e f f e c t  th e  I r i s h  s u r v iv a l .

The mean s u r v iv a l o f  New Zealand was s im ila r  in  a l l  s e c t io n s .

In  com bination  w ith  I r i s h  i t  was s ig n i f i c a n t l y  h ig h er  th an  New Zealand  

a lo n e  and t h i s  was most marked in  s e c t io n  1 . The e f f e c t  o f  S . 23 on 

New Z ealand was s l ig h t  and a ls o  n o t s ig n i f i c a n t .
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As a t p r e v io u s  cou n ts th e  su r v iv a l o f  S . 23 was n ot a f f e c t e d  by  

c u t t in g  freq u en cy  or companion c u lt iv a r .  S . 23 a g a in  had th e  h ig h e s t  

average s u r v iv a l o f  th e  c u l t iv a r s .

T i l l e r  Numbers

Mean t i l l e r  number per p la n t The mean t i l l e r  numbers p er p la n t a t th e  

end o f  th e  second h a rv est year are shown in  ta b le  1 . 26 , Ocmpared to  

th e  p rev io u s  y e a r 's  count th e  I r i s h  p la n ts  had few er t i l l e r s  w h ile  

New Zealand and S . 23 b oth  had more.

The t i l l e r  numbers o f  I r i s h  were not a f f e c t e d  by frequency o f  

c u t t in g  as ev id en ced  by th e  c lo s e n e s s  o f  th e  average f ig u r e s  fo r  th e  

s e c t io n  means b u t, by com bining I r i s h  w ith  New Z ealand and /or S .23 th e  

t i l l e r s  per p la n t  w ere s ig n i f i c a n t l y  reduced. In  th e  c a se  o f  S . 23 

th e  r e d u c tio n  was by more than h a lf  o f  th e  I r i s h  a lo n e  f ig u r e .

The p la n ts  o f  New Z ealand growing w ith  I r i s h  had a s i g i i f i o a n t l y  

g r e a te r  number o f  t i l l e r s  than in  any o f  th e  o th er c u l t iv a r  trea tm en ts . 

On average , New Z ealand p la n ts  had 13 more t i l l e r s  than  I r i s h .

S . 23 t i l l e r  numbers in c r e a se d , compared t o  S . 23 a lo n e , when com

b in ed  w ith  I r i s h  and I r i s h  p lu s  New Z ealand. With o n ly  New Z ealand  

p resen t S . 23 t i l l e r s  rem ained unchanged. Comparing th e  r e s u l t s  fo r  

th e  c u l t iv a r s  grow ing a lon e  I r i s h  and New Zealand w ere id e n t ic a l  w h ile

8 .23  was n o t s ig n i f i c a n t l y  g r e a te r .

T i l l e r s  per U nit Area T able 1 .2 7  and f ig u r e  1 .26  show th e  t o t a l  

t i l l e r s  per aq. f t .  fo r  each trea tm en t. S t a t i s t i c a l  r e d u ctio n  o f  

th e  data r e v e a le d  no s ig n i f ic a n t  d if fe r e n c e s  a lth ou gh  8 . 23 , and m ix

tu r e s  c o n ta in in g  8 .2 3 ,  ten d ed  t o  have th e  la r g e s t  number o f  t i l l e r s .
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T able  1 .2 6  Mean t i l l e r  numbers p e r  p la n t  a t  November 1959

I r i s h  ry eg ra ss

1
2
5
X

S e c t io n v /ith W ith W ith L .8 .D.
A lone N .Z. S . 23 NZ+8.23 X 1 =N.8 .

1 36 20 12 17 22 2=6
2 37 20 21 23 25 3 ,4 =N«80
5 15 18 22 C .V .= 32 . 2%
X 35 21 16 19 25

No So ry e g ra s s

With W ith W ith
A lone I r i s h 8 .2 3 Irish+ 8 .23 X 1 =N.8 .

I. 33 4.2 30 34 35 2=6
2 41. 53 38 30 40 3 J 4 =̂ ''̂ , 8 .
3 40 ______ 35. 0 . Vo=21 . 7%
X 35 45 32 35 36

So23 ry e g ra s s

W ith With With
A lone I r i s h N.%. IrishteNZ X

1=N .8,
40 62 36 54 4-8 2=9
37 51 32 54- 44- 3 , 4At'̂  9 8 0

58 __ ID 41 ___Aik O .V .=24.3%

37 57 36 50 4-5
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T ab le  1 .2 7 T o ta l t i l l e r s p e r  sq . f t . a t  November 1959 .

S e c t io n T rea tm e n ts
I N S IN IS NS INS X L .S .D . .

1 815 875 1132 872 1058 900 952 944 1 ,2 ,3 ,  «IpLiN. S .
2 852 1018 1042 880 850 94^ 935 932
2  802 __800 1018 865 1068 940 910 M l G. V, =20* 6/1)
X 823 898 ' IO64 872 992 928 932 930
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A ctu a l P ero en ta g e . and P o t e n t ia l  P ercen ta ize .

C o n tr ib u tion  to  T i l l e r  P roduction  by th e  

Components o f  C u lt iv a r  M ixtures  

A ctu a l C o n tr ib u tion

In  ta b le  1 .28  and f ig u r e  1.26  th e  p ercen tage  c o n tr ib u tio n  to  

t o t a l  t i l l e r s  made b y  th e  components o f  th e  m ix tu res  are g iv e n .

The average c o n tr ib u tio n  by I r i s h  had n e a r ly  h a lv ed  from th e  

p rev io u s year  ( t a b le  1.14-) and was co n s id era b ly  below  th o se  o f  New 

Zealand and S . 23 "which had in c r e a se d . The on ly  s ig n i f ic a n t  d i f f e r 

ences fo r  I r i s h  w ere betw een th e  c u l t iv a r  treatm ent means where th e  

p ercen tage  w ith  8 .2 3  was h a l f  th a t  ach ieved  in  com bination  w ith  New 

Zealand. The I r i s h  c o n tr ib u tio n  appeared h ig h e s t  in  s e c t io n  3 when 

in  com bination  w ith  New Zealand and extrem ely  low  in  s e c t io n  1 w ith

S . 23 as a p artn er .

New Z ealand dominated th e  a s s o c ia t io n  w ith  I r i s h  and produced an 

average o f  74% o f  th e  t i l l e r s  but was suppressed  by 3 .2 3  and gave on ly  

4C% o f  t h e ir  combined number. In  com bination w ith  b o th  I r i s h  and 3 .2 3  

approxim ately  one th ir d  o f  th e  t o t a l  t i l l e r s  were produced by New 

Zealand, in d ic a t in g  a com pensating in f lu e n c e  betw een th e  e f f e c t s  o f  

I r i s h  and 3 .23*

P o t e n t ia l  C o n tr ib u tion

In t a b le  1 .2 9  th e  p o t e n t ia l  p ercentage c o n tr ib u t io n s  o f  th e  

c u lt iv a r s  b ased  on t h e ir  a c tu a l t i l l e r  p rod u ction  when growing a lo n e  

( t a b le  1 . 27) are g iv e n , a s  are th e  d e v ia t io n s  from a c tu a l p erce n ta g e  

c o n tr ib u tio n  ( ta b le  1 .2 8 ) .  T able 1 .2 9  was c o n s tr u c te d  in  a s im ila r  

manner t o  ta b le  1 .15  which g iv e s  th e  eq u iv a le n t data fo r  th e  f i r s t  

h a rv est y ea r .
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T able 1.28 P e rc e n tag e  o f  t o t a l  t i l l e r s  p e r sq. f t .  c o n tr ib u te d  by
th e  com ponents o f  t h e  m ix tu re s  a t  November 1959» S ig n i f i c a n t  

d i f f e r e n c e s  w ere c a l c u la te d  on a n g u la r ly  tra n s fo rm e d  v a lu e s  w hich 
a re  shown (w here a p p ro p r ia te )  in  p a r e n th e s i s .

I r i s h w ith L 0 S . J,4
S e c t io n N. S . 3 .2 3 NZte8.23 X l=N .fi),

1 22 ■ 7 12 13 2=5
2 19 19 16 18 7 1 _.T'T 0  ̂ \ 0 a
3 i s _____ 14 18 O .V .:=2 3 .9 4
X 26( 30) 1 3 ( 20) 15( 22) 18

K .8 . w ith
I r i s h 8 .2 3 I r i s h  teS.23 X 1=N.E) 0

1. 75( 63) 36( 37) 26( 30) 47 2=4
2 81( 05) 4 S ( i4 ) 50( 33) 53 3=8
V 64( 53) _ 3 6 ( 36) _____ 3 6 ( 3 7 ___ 45 jte=12
X 74(60) 40( 39! 31(33) IS C .V .:=11.8/6

3 .2 3  ■w ith
I r i s h H .3 . IrishteN .Z. X 1=N.E4 '

1 93 64 .63 73 2=5
2 81 52 '5 4 62 3 J W 4 3 .
3 86______ ___________ 46________ O .V .:=9*9%
X 8 7 ( 69) 60( 51) 54(47) 67
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T ab le  1 .2 9  P o t e n t i a l  p e rc e n ta g e  c o n t r ib u t io n  o f  c u l t i v a r s  t o  t o t a l  
t i l l e r  p ro d u c tio n  in  1939 r e l a t e d  t o  t i l l e r  p ro d u c tio n  o f  

c u l t i v a r s  grow ing a lo n e  and assum ing no c o m p e ti t io n  betw een 
them . The d e v ia t io n s ,  o f  a c tu a l  c o n t r ib u t io n  ( t a b l e  1 .2 8 ) ,  

from  p o t e n t i a l  a re  g iv en  a lo n g s id e  each  r e s u l t  and , in  p a r e n th e s is ,  
th e  d e v ia t io n s  a re  e x p re s se d  a s  a p e rc e n ta g e  o f  p o t e n t i a l .

I r i s h  w ith
S e c t io n

1
2
3
X

N.
48-26(54;
4 6 -2 7 (5 9 ,
5 0 n .M 2 8 I
48- 22( 46)

42-55(83

it4£i2.2(68).
V-i.-3l(70)

H.S',.+3.23
29- 1 7 ( 59)

9 - 1 3 ( 4.5)

;0 -i5 (5 0 )

X

40- 27( 68)
40- 22( 33)

4 1 - 23( 36)

N.Z, w ith

1
2
3
X

I r i s h  S . 23 I r i  sh-i-S. 23
52+26 ( 50) 24- 8 (18 ) 31- 5( 16)
54+27( 50) 2+9-l( 2 ) 35- 5 (14 )
5 o + m m L _ _ j A T 8 ( i 8 l _  30+6( 20) . .
52+22(42) 46- 6 ( 13) 32- l (  3)

X

42+5 (1 2 )
46+7 (15)
.4 l.+4(l0)
43+5( 12)

S . 23 w ith

I r i s h
58+3 5 ( 60)
55+26( 4.7 )
i6 + iO ( M l .
56+31( 55)

H.Z.
56+8 ( 14)
5 7 + l(  2) 
3 f iji8 ilJ i-I ... 
54+6 (11)

Irish teN .Z .

40+23( 38!
36+18(30
^9 L + 7 (l8 ,
38+1 6 ( 42 .

X

31+22(43 
47+13 ( 32 ' 

_50±l% l30n 
49+18(37)
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I r i s h  r y e g r a s s  The t i l l e r i n g  c a p a o i ty  o f  I r i s h  was s e v e r ly  red u ce d  

in  c o m b in a tio n  w ith  New Z ea lan d  a n d /o r  S . 23 and e x p re s se d  a s  r e d u c t io n s  

o f  p o t e n t i a l  th e y  am ounted t o  46%, 70% and 30% w ith  New Z ea lan d , S . 23 

and New Z ea lan d  p lu s  S . 23 r e s p e c t iv e l y .  The g r e a t e s t  su p p re s s io n  o f  

I r i s h ,  hy  83%, was in  a s s o c ia t io n  w ith  S . 23 in  s e c t io n  1 . On a v e ra g e  

I r i s h  was l e a s t  s u p p re s se d  in  s e c t io n  3 and m ost in  s e c t io n  1 .

New Z e a la n d  r y e g r a s s  New Z ea lan d  made i t s  h ig h e s t  g a in s ,  w ith  I r i s h  

as  a p a r tn e r ,  in  s e c t io n  1 and, on a v e ra g e , in c r e a s e d  h y  42%. 8 .2 3

su p p re s se d  New Z ea lan d  s l i g h t l y  in  a l l  s e c t io n s  and th e  New Z ea lan d  

mean c o n t r ib u t io n  was 13% below  i t s  p o t e n t i a l .  The s m a l le s t  d e c re a se  

o f  2% was i n  s e c t io n  2. I n  company w ith  b o th  I r i s h  and 8 .2 3  th e  con

t r i b u t i o n  o f  New Z ea lan d  was lo w ered  in  s e c t io n s  1 and  2 b u t  showed an

in c r e a s e  in  s e c t io n  3* The a v e ra g e  e f f e c t  was a d e c re a se  o f  3% show

in g  t h a t  any te n d a n c e  o f  New Z ea lan d  to  t i l l e r  m ore f r e e l y  i n  th e  p r e 

sen ce  o f  l e s s  v ig o ro u s  I r i s h  p l a n t s  was overshadow ed by  t h e  a g g r e s s iv e 

n e s s  o f  8 .2 3  e x c e p t, a s  h a s  been  n o te d ,  u n d er t h e  management o f  s e c t io n

3 .

8 .2 3  ry e g r a s s  8 .2 3  was a b le  t o  in c r e a s e  i t s  t i l l e r i n g  c a p a c i ty  i n  a l l  

co m b in a tio n s  and m ost m arked ly  w ith  I r i s h  w here i t  r o s e  t o  53% above 

i t s  p o t e n t i a l .  W ith New Z ea lan d  th e  in c r e a s e  o n ly  a v e ra g e d  11% and , 

in  s e c t io n  2 , was l e s s  th a n

W ith b o th  I r i s h  and New Z e a la n d  p r e s e n t  th e  e f f e c t  was in te r m e d ia te  

and  8 .2 3  in c r e a s e d  by  a  mean 42%. I n  s e c t io n  3 o n ly  an 16% in c r e a s e  

was re c o rd e d .
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THIRD HARVEST YE&R 

G u l t i v a r s ^ ^

.atJSacb.O ut and ,Accu m u la tiv e ly

Y ie ld  p er Gut

The y i e l d s  o f  d r ie d  h erb ag e  fo r  th e  6 c u t s  ta k e n  in  lg 6 0 , th e  

t o t a l  for  th e  y e a r  and th e  t o t a l  f o r  1936- 59-60  a re  g iv e n  in  t a b l e  I . 3O 

and d ia g r a m a t ic a l ly  in  f i g u r e s  1 . 27 , 1*28 and 1 .2 9 .

G Lit t  i  n g  fr  e gueno i  e s The d a te s  o f  c u t t i n g  and i n t e r v a l s  betw een  c u t s  

a re  g iv e n  in  t a b l e  I . 3I '  In  th e  t h i r d  h a rv e s t  y e a r  th e  c u l t i v a r s  grow

in g  a lo n e  o n ly  re a c h e d  th e  d e s ig n a te d  c u t t i n g  h e ig h t  on 6 o c c a s io n s . 

S e c tio n  1 d id  n o t a c t u a l l y  re a c h  t h i s  h e ig h t  a t  i t s  l a s t  c u t  b u t ,  in  

o rd e r  t o  co n c lu d e  th e  e x p e rim e n t, a y i e l d  a sse ssm en t w as made.

S e c t io n  2 was a g a in  th e  f i r s t  t o  b e  c u t  fo llo w e d , 8 days l a t e r ,  by  

s e c t io n  1 . S e c t io n  3 was f i r s t  c u t 17 days a f t e r  s e c t io n  2.

The i n t e r v a l s  betw een  c u t s  w ere lo n g e r  in  I 96O th a n  in  1938 and 

1939. S e c t io n  1 , a s  in  p re v io u s  y e a r s ,  began  i t s  c u t t i n g  c y c le  b e fo re  

s e c t io n  3 b u t ,  due t o  s lo w er re g ro w th , f in i s h e d  a f t e r  i t .  S e c t io n  2 

a l s o  l o s t  g round  com pared t o  s e c t io n  3 and , a t  th e  f i n a l  o u t ,  was o n ly  2 

d ays ah ead  com pared t o  I 7 days in  th e  s p r in g .

The a v e ra g e  y i e l d  f o r  a l l  t r e a tm e n ts  was 23*2 g . per p lo t  fo r  th e  

f i r s t  c u t s  b u t f e l l  t o  av e ra g e  betw een  1 1 .9  g* and 17*3 g* over th e  

remainder o f  th e  s e a so n . The y i e ld  o f  s e c t io n  1 was v e ry  low  in  th e  

l a s t  c u t  due to  th e  r e l a t i v e l y  s h o r t  grow th p e r io d .

S ig n i f i c a n t  d i f f e r e n c e s  betw een th e  main p lo t  c u t t i n g  frequency?" 

s e c t io n  means w ere re c o rd e d  a t  a l l  c u t s ,  ex c e p t th e  seco n d , and betw een  

sub p lo t  c u lt iv a r  t r e a tm e n t  means a t  a l l  c u t s .  The i n t e r a c t i o n  be tw een  

c u t t i n g  frequency s e c t io n s  and c u l t i v a r  t r e a tm e n ts  was s i g n i f i c a n t  a t  a l l  

c u t s  ex ce p t th e  f o u r th  and s ix th  and in  th e  t o t a l  f o r  I9 6 0 .
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T ab le  1«30 Y ie ld  o f  d ry  m a t te r  (gram s p e r  p lo t )  d u rin g  I9 6 0 , t o t a l
f o r  I9 6 0  anci t o t a l  f o r  193 8 -3 9 -6 0 .

O u l t iv a r  T re a tm e n ts  L , S .0 ,

Out S e c t io n D ate I N 8 IN IS NS INS X 1. 3 .3
1 1 0 /5 1 3 .4  21 .6 160 6 2 1 .4 1 6 .0  1 9 .0 2 1 .6 I 8 .3 2 . “ 4* 2

1 2 2 /5 16 .6 23 .3 2 1 .0 3 0 .1 1 3 .2 2 8 .7 2 1 .8 2 2 .7 3» 7 .3
3 19 /5 29 .9 4 9 .2 2 4 .0  4 1 .3 28 .9 3 ^ 0 3 3 .1 4 . — 7 .4
X 2 0 .0 3 2 .0 2 0 .6 30.9 "2070 2 7 .2 ";3T3 2 3 ,2 G.V. 2 0 ^

1. —- N .S .
]. 7 /6 7 .0 1 0 .7 1 6 .1 9 .8 1 3 .0 1 3 .1 1 1 ,0 1 1 .8 2. - 2 .0

2 2 24/5 1 0 ,6 1 2 .0 1 4 . 2 1 2 .7 1 1 .9 1 6 .7 1 2 .3 1 2 .9 3» -- 3 .3
3 17/fa 3. A- 6 .6 1 1 .6 / . h. 17 .6 1 3 .2 1 3 .4 1 1 .0 3 .4
X Ï 4 I3 T o IF IÂ ^'2 1 3 .7  1 2 .2 1 1 .9 G.V. 20 .33

1 . 3 .0
1 2 /7 3*7 1 1 .8  1 0 .7 9 .3 1 1 .2 1 1 ,0 9 .9 1 0 .0 2. 2 .6

5 2 24 /6 Ü.8 1 3 .1  1 7 .9 1 8 .9 1 3 .6 2 4 .2 1 6 ,0  16 0 4- 3 . 4 .3
3 22 /7 1 2 .0 2 1 .5 1 8 .7 1 9 .7 2 3 .8 2 2 .8 2 1 .8 2 0 .0 4" :: 4-. 8

- 8 .8 T 3T4 "iF T ^ i% .6  16."9 1 9 .4 1 3 .9 I 3I 3 G.V. := 20.6%

1 . — 4 .3
1 9 /8 1 1 .1  2 0 .4  2 3 .8  1 9 .6 23 .9 2 8 .2 1 8 .9 2 0 .8 2. 2 .8

4 2 25 /7 1 3 .6 1 8 .4 2 0 .4 2 0 .4 1 7 .0 2 4 .2 1 7 .2 1 8 .7 3 . N .8 .
3 1 6 /8 7 .9  1 2 .8  1 1 .0  1 3 .2  1 3 .4 1 3 oB 1 4 .6 1 3 .0 4 . N .8 .
X 1 0 .9  l7 l2 ^ Ï 8 .4 T l7 .8 " l8 J 7  2247 1649 Ï 7 T3 G.V. —1 9 . 8%

1 . — 2 .4
1 19 /9 1 2 .0 2 1 .7 2 2 .8 2 0 .2 2 0 .8 2 1 .0 1 8 .8 1 9 .6 2. "T 2 .9

5 2 3 1 /8 7 .4 I t . .  1}. 2 0 .6 20 .2  1 6 .1 2 3 .3 1 9 .2  1 7 .3 3» 3 .1
3 8 /9 9 0 6 14 . 2 1 2 .8 1 3 .6 1 3 .4 1 4 .8  1 4 .0  1 3 .5 4 . 5 .1
X 9 .7  1 6 .8  1 8 .7  18Ô0 1 7 .4  1 9 .7 1 7 .3 1 6 .8 G.V, - 21 . 3%

1. — 2 .2
1 1 4 /1 0 6 .5 9 .6 9 .2 7 .3 8 .8 9 .1 7 .9 8 .4 2. 2 .2

6 2 1 1 /1 0  1 1 .7  1 7 .3 2 0 .2 2 0 .4 1 6 .0 2 3 .7  1 9 .1 1 8 .4 3 . N .S .
3 1 3 /1 0  1 2 .3  1 6 .1 1 6 .4 1 6 .6  1 7 .8  1 9 .7  1 6 .0  1 6 .4 2|... = N .S .

si. 1 0 .2" 1 4 .3 "T F iy1J.-.8 1 7 .3 1 4 .3 G.V. 18.7%

1. 12
T o ta l 1 56 96 100 88 94 103 88 89 2. 13

fo r 2 69 100 114 123 92 139 106 106 3 . N .S .
I960 3 77 120 94 110 119 122 113 108 4-« = N .8 .

X 67 106 103 107 101 121 ÎO Ï G.V. I 6 .O/0

1 . 20
T o ta l 1 228 380 432 370 liXO 398 388 381 2. = 32

fo r 2 278 338 392 388 3̂ 1-2 413 363 360 3 . 33
1958- 3 368 383 363 402 378 420 4DO 388 4 . - 39
59-60 X 311 368 397 387 377 411 384 376 G.V. = lO , 34
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T ab le  1 ,3 1  O a te s  on ^ b ic b  th e  s e c t io n s  ¥^ere o u t d u r in g  I9 6 0  and
i n t e r v a l s betw een c u t s .

S e c t io n Gut 1 . 2 . 3* 3 . 6,
1 D ate  o f  c u t 10/5 7 /6 z/ 7 9 /8 19/9 12/10

I n t e r v a l  betv/een c u t s  0 3.3 25 38 4 L 23

2 D ate o f  c u t 2/5 24/3 2i|/6 23/7 31/8 1 1 /1 0
I n t e r v a l  betw een c u t s  0 22 51 31 37 k l

3 D ate  o f  c u t 19/5 17/6 22/7 1 6 /8 8 /9 13/10
I n t e r v a l  betv/een c u t s  0 29 35 25 23 33
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Bb.rst c u t s  The o u l t i v a r s  g row ing  a lo n e  showed d i f f e r e n t  re sp o n se s  

to  th e  v a ry in g  tim e s  o f  c u t t i n g .  The y ie ld  o f  S . 23 d id  n o t in c re a s e  

s i g n i f i c a n t l y  from th e  e a r l i e s t  to  th e  l a t e s t  c u t  w h ile  b o th  . I r i s h  and 

New Z ea land  gave in c re a s e d  y i e ld s  a t  th e  l a t e s t  c u t .  New Z ea lan d  

In c re a s e d  by  27*6 g . and I r i s h  by  1 6 .3  g . A lso  im p o rta n t was th e  

f a c t  t h a t ,  a t  th e  c u t  on May 2nd th e r e  w ere no s i g n i f i c a n t  d i f f e r e n c e s  

betw een c u l t i v a r s ,  w h ile  on May lO th  I r i s h  was a p p a re n t ly  y ie ld in g  l e s s  

th a n  New Z e a la n d . By May 1 9 th  th e  p o s i t i o n  had changed  and  New Z ea lan d  

c o n s id e ra b ly  o u ty ie ld e d  b o th  o f  th e  o th e rs  and I r i s h ,  a l th o u g h  h ig h e r  

th a n  8 .2 3 ,  was n o t  s i g n i f i c a n t l y  so .

In  s e c t io n  3 th e  m ix tu re  o f  I r i s h  and New Z ea lan d  r e f l e c t e d  th e  

h ig h e r  y i e l d  o f  New Z ea lan d  and was o n ly  j u s t  s i g n i f i c a n t l y  l e s s  th a n  

i t .  The IS  m ix tu re  came betw een  th e  I r i s h  and 3 ,2 3  y i e l d s  w h ile  th e  

NS co m b in a tio n  was s i g n i f i c a n t l y  h ig h e r  th a n  8 ,2 3  a lo n e  and s i g n i f i c a n t l y  

low er th a n  New Z ea lan d  a lo n e . W ith I r i s h ,  New Z ea lan d  and 3 ,2 3  to g e th e r  

th e  y i e ld  was s im i la r  t o  t h a t  o f  t h e  N8 m ix tu re .

I t  sh o u ld  b e  n o te d  t h a t ,  a lth o u g h  n o n - s ig n i f i c a n t ,  th e  NS y i e l d  in  

s e c t io n  2 was h ig h e r  th a n  New Z ea lan d  or 8 .2 3  a lo n e .

Second c u t s  C o n s id e r in g  th e  c u l t i v a r s  grow ing a lo n e  S . 23 gave a s i g n i 

f i c a n t l y  h ig h e r  y i e l d  th a n  I r i s h  in  a l l  3 s e c t io n s  b u t was o n ly  s i g n i f i 

c a n t ly  g r e a t e r  th a n  New Z ea lan d  in  s e c t io n s  1 and 3* New Z ea lan d  

o u ty ie ld e d  I r i s h  s i g n i f i c a n t l y  in  s e c t io n  1 .

The m ix tu re  o f  New Z ea land  and 3 .2 3  was th e  h ig h e s t  av e rag e  y i e l d e r  

and was s i g n i f i c a n t l y  g r e a t e r  th a n  e i t h e r  o f  i t s  com ponents i n  s e c t io n  

3 b u t exceeded  New Z ea lan d  s i g n i f i c a n t l y  in  a l l  s e c t i o n s .  The IS  m ix

t u r e  a l s o  showed a p o s i t i v e  i n t e r a c t i o n  in  s e c t io n  3 b u t was in t e r m e d ia te  

t o  I r i s h  and 8 .2 3  In  th e  o th e r  s e c t io n s .  The co m b in a tio n  o f  I r i s h  and
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New Z ea lan d  sbow ed.no s i g n i f i c a n t  ad v an tag e  over i t s  com ponents. The 

INS m ix tu re  y i e l d  was s i g n i f i c a n t l y  l e s s  th a n  th e  b e s t  o f  i t s  com ponents 

( s . 23) in  s e c t io n  1 , and showed no m a te r ia l  ad v an tag e  o r d isa d v a n ta g e  

over S . 23 in  th e  o th e r  s e c t io n s .

T h ird  c u t s  3 .2 3  a g a in  o u ty ie ld e d  I r i s h  in  a l l  s e c t io n s  and was s i g n i 

f i c a n t l y  g r e a t e r  th a n  New Z ea lan d  in  s e c t io n  2, b u t p ro d u ced  s l i g h t l y  

l e s s  th a n  i t  in  s e c t io n s  1 and 3* New Z ea lan d  s i g n i f i c a n t l y  o u ty ie ld e d  

I r i s h  in  a l l  s e c t i o n s  ex c e p t 2,

The N3 m ix tu re  a g a in , on a v e ra g e , o u ty ie ld e d  a l l  o th e r  t r e a tm e n ts  

and showed th e  same s i g n i f i c a n t  p o s i t i v e  i n t e r a c t i o n  re c o rd e d  in  s e c t io n  

2 . I t s  y i e l d  in  s e c t io n  3 was a l s o  h ig h e r  th a n  New Z ea lan d  o r 3 .2 3  ' 

a lo n e , b u t  n o t s i g n i f i c a n t l y .

The h ig h e s t  y i e l d ,  a s  a t  th e  second c u t ,  was g iv e n  by  th e  13 m ix tu re  

in  s e c t io n  3 w here th e r e  was a p o s i t i v e  i n t e r a c t i o n .  In  th e  o th e r  s e c -  

t i o n s  13 gave s i i g h t l y  l e s s  th a n  8 .2 3  a lo n e .

The IN m ix tu re  was h ig h e r  th a n  I r i s h  b u t ,  o n ly  in  s e c t io n  2, o u t-  

y ie ld e d  New Z e a la n d .' IN8 n e v e r  gave s i g n i f i c a n t l y  more th a n  th e  b e s t  

o f  i t s  com ponents and in  th e  s e c t io n s  1 and 2 gave l e s s .

F o u r th  c u t s The m.jan y i e ld s  ov er th e  c u t t i n g  s e c t io n s  shov^ed th e  NS 

m ix tu re  t o  b e  th e  most p ro d u c tiv e  o f  a l l  t r e a tm e n ts  ; ex ceed in g  New 

Z ea land  and 3 .2 3  In  a l l  s e c t i o n s .

I r i s h  a lo n e  was by  f a r  th e  p o o re s t  y i e ld e r  w h ile  New Z ea lan d  and

3 ,2 3  w ere n o t s i g n i f i c a n t l y  d i f f e r e n t .  The IN , IS and ll'̂ 'S co m b in a tio n s  

w ere o f a s im i la r  m agn itude and n o t s i g n i f i c a n t l y  d i f f e r e n t  from  New 

Z ea land  o r 3 .2 3 .

F i f t h  c u t s  The I r i s h  y i e ld  was a g a in  c o n s id e ra b ly  low er th a n  New 

Z ea land  o r 3 .2 3  in  a l l  s e c t i o n s .  3 .2 3  o n ly  s i g n i f i c a n t l y  ex ceed ed  New
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Z ea lan d  i n  s e c t io n  2, obherw ise  th e s e  c u l t i v a r s  d id  n o t d i f f e r  by a 

p r a c t i c a l  amount.

The NS m ix tu re  was s t i l l ,  on a v e ra g e , th e  m ost p ro d u c t iv e ,  but 

d id  n o t s i g n i f i c a n t l y  exceed  i t s  com ponents a lth o u g h  i t  d id  g iv e  r a th e r  

more th a n  e i t h e r  in  s e c t io n s  2 and 3*

18 p roduced  more th a n  8 .2 3  In  s e c t io n  3 ( n o n - s i g n i f i c a n t ) b u t  on 

av erag e  was no b e t t e r  o r w orse th a  i 8 ,2 3  a lo n e , Tne IN m ix tu re  s ig n i 

f i c a n t l y  exceeded  b o th  I r i s h  and New Z ea land  in  s e c t io n  2 b u t in  th e  

o th e r  s e c t io n s  gave s l i g h t l y  l e s s  th a n  New Z ea lan d  a lo n e .

The INS co m b in a tio n  was n o t s i g n i f i o a n t l y  g r e a t e r  o r l e s s  th a n  i t s

m ost p ro d u c tiv e  com ponents (New Z ea lan d  and 8 .2 3 /  In  any s e c t io n .

S ix th  c u t s  A l l  t r e a tm e n ts  produced  l e s s  in  s e c t io n  1 due to  th e  s h o r t  

reg ro w th  p e r io d .  I r i s h  a lo n e  was once more s i g n i f i c a n t l y  below  New 

Z ea land  and 8 .2 3  w hich d id  n o t d i f f e r  s i g n i f i c a n t l y .

The NS m ix tu re  d id  n o t ,  on a v e ra g e , s i g n i f i c a n t l y  exceed  8 .2 3  b u t

in  s e c t io n s  2 and 3 d id  g iv e  a n o t i c a b ly  g r e a t e r  y i e l d  th a n  e i t h e r  o f

i t s  com ponents. The IN m ix tu re  a l s o  o u ty ie ld e d  i t s  com ponents in  s e c 

t i o n s  2 and 3 a l th o u g h , on a v e ra g e , i t  was n o t  s i g n i f i c a n t l y  g r e a t e r  

th a n  New Z ea lan d .

18 a v e ra g e d  l e s s  th a n  8 .2 3  a lo n e  a lth o u g h  i t  d id  s l i g h t l y  exceed  

i t  i n  s e c t io n  3* The IN8 m ix tu re  alw ays gave a r a th e r  lo w er y i e l d  th a n

8 .2 3  a lo n e .

T o ta l  fo r  I960  The ex tre m e ly  low p ro d u c tio n  o f  I r i s h  p la c e d  i t  w e ll  

below  th e  o th e r  c u l t i v a r s  b o th  a lo n e  and in  m ix tu re s .  New Z ea lan d  and

5 . 23 w ere n o t  s i g n i f i c a n t l y  d i f f e r e n t  b u t d id  show some i n t e r e s t i n g  

r e v e r s a l s  o f  p o s i t i o n  betw een s e c t io n s .  In  s e c t io n  1 and , e s p e c i a l l y ,  

s e c t io n  2 8 .2 3  o u ty ie ld e d  New Z e a lan d ; in  s e c t io n  3 th e  r o l e s  w ere 

re v e rs e d .
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The p o s i t i v e  i n t e r a c t i o n  betw een th e s e  2 c u l t i v a r s  w hich had 

o c c u rre d  a t  a lm o st e v e ry  c u t  was s i g n i f i c a n t  in  th e  a n n u a l t o t a l .  The 

l a r g e s t  in c r e a s e  over New Z ea lan d  and S . 23 a lo n e  was in  s e c t io n  2 b u t ,  

in  s e c t io n  1 , o n ly  j u s t  exceeded  th e  y ie ld s  o f  i t s  com ponents. In  

s e c t io n  3 th e  in c r e a s e  was o n ly  a p p a re n t r e l a t i v e  to  S . 23 .

IN was n o t s t a t i s t i c a l l y  g r e a t e r  th a n  Hew Z ea land  a lo n e  b u t in  

s e c t io n  2 i t  d id  exceed  i t  by  23^ .

The same rem arh  a p p l ie s  t o  th e  IS m ix tu re  w hich on a v e ra g e  was 

s im i la r  t o  S . 23 b u t d id  n o t i c a b ly  o u ty ie ld  i t  in  s e c t io n  3*

INS was no b e t t e r  th a n  New Z ea lan d  or S . 23 in  s e c t io n s  2 and 3 and, 

in  s e c t io n  1 , was r a t h e r  w o rse .

T o ta l  fo r  1958-39-60  The g ran d  t o t a l  y i e l d  fo r  th e  3 y e a r s  o f  th e  e x p e r 

im ent showed I r i s h ,  av e ra g ed  over th e  3 s e c t io n s ,  t o  be th e  lo w es t y i e l d e r  

b u t  in  s e c t io n  3 th e r e  w ere no s i g n i f i c a n t  d i f f e r e n c e s  betw een any o f  th e  

c u l t i v a r s ,  e i t h e r  a lo n e  or in  m ix tu re s .  New Z ea lan d  and S . 23 w ere n o t 

s i g n i f i c a n t l y  d i f f e r e n t  a lth o u g h  th e  3 .2 3  y i e ld  was c o n s id e ra b ly  h ig h e r  

in  b o th  s e c t io n s  1 and 2.

The NS m ix tu re  v/as th e  h ig h e s t  y ie ld e r  a lth o u g h  n e v e r  s i g n i f i c a n t l y  

ex ceed in g  th e  m ost p ro d u c tiv e  o f  i t s  com ponents in  any  s e c t io n .  The 

la c k  o f  any p o s i t i v e  i n t e r a c t i o n  betw een  New Z ea lan d  and S . 23 in  th e  

f i r s t  h a r v e s t  y e a r  was u n d o u b te d ly  th e  re a so n  why i t  was n o t s i g n i f i c a n t  

on th e  g ran d  t o t a l .  The t r e n d  w as, how ever, p r e s e n t  and in  s e c t io n s  2 

and 3 NS gave r e s p e c t iv e  in c r e a s e s  o f  lA * and 12% over t h e  mean y i e ld s  

o f  i t s  com ponents.

The IN m ix tu re  a l s o  o u ty ie ld e d  i t s  com ponents in  s e c t io n s  2 and 3? 

b u t n o t s i g n i f i c a n t l y  and , in  s e c t io n  1 , p roduced s l i g h t l y  l e s s  th a n  i^ew 

Z ea lan d .
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The IS  c o m b in a tio n  d id  n o t s i g n i f i c a n t l y  exceed  o r f a l l  below  3 .2 3  

in  any s e c t io n  b u t ,  on a v e ra g e , was s l i g h t l y  p o o re r .

'The m ix tu re  o f  a l l  3 c u l t i v a r s  was no b e t t e r  o r  w orse th a n  Hew 

Z ea lan d  o r 3 .2 3  in  any s e c t io n ,  b u t i t  d id  o u ty ie ld  I r i s h  in  s e c t io n s  

1 and 2 .

A veraged  ov er a l l  c u l t i v a r  t r e a tm e n ts  se c tio n , 2 y ie ld e d  s i g n i f i c a n t l y  

l e s s  th a n  th e  o th e r  s e c t io n s .

A ccum ula tive  Y ie ld

The a c c u m u la tiv e  y i e l d  o f a l l  c u l t i v a r  t r e a tm e n ts  d u r in g  I 96O a re  

p re s e n te d  in  f ig u r e s  I . 3O, I . 3I  and 1 .3 2  fo r  s e c t io n s  1 , 2 and 3 r e s p e c 

t i v e l y .

S e c t io n  1 . A l l  y i e ld s  in  I9 6 0  w ere low com pared to  p re v io u s  y e a rs  and 

t h i s  was m a in ly  due to  th e  slotv .growth r a t e  in  th e  e a r l y  p a r t  o f  th e  

se a so n .

I r i s h  had th e  p o o re s t  grow th  r a t e  o f a l l  t r e a tm e n ts ,  th e  y ie ld  

s t e a d i l y  d ro p p in g  b e h in d  th e  o th e rs  over th e  whole s e a so n . New Z ea lan d  

o u ty ie ld e d  3 .2 3  n t c u t  1 th e n  a more r a p id  grow tn r a t e  p u t S . 23 s l i g h t l y  

ahead . The p o s i t i o n s  w ere changed a g a in  a t  th e  t h i r d  c u t  and S . 23 su b 

s e q u e n tly  d is p la y e d  a r a t h e r  g r e a t e r  p r o d u c t iv i ty  th a n  New Z ea lan d  b u t 

th e r e  was n e v e r  any d i f f e r e n c e  o f  p r a c t i c a l  im p o rtan ce  betw een  them .

The IN and 13 m ix tu re s  fo llo w ed  th e  grow th c u rv e s  o f  t h e i r  m ost 

p ro d u c tiv e  com ponents (Nevf Z ea lan d  and 3 .2 3 ) ;  th e  low  p ro d u c tio n  o f  

I r i s h  h av in g  no a p p a re n t e f f e c t .  NS s t a r t e d  th e  seaso n  w ith  a y i e l d  

in te rm e d ia te  t o  Nev/ Z ea lan d  and 3 .2 3 °  F o r th e  n e x t two c u t s  th e r e  was 

l i t t l e  betw een  th e s e  3 t r e a tm e n ts  b u t a f t e r  J u ly  2nd th e  NS grow th  r a t e  

in c re a s e d  r e l a t i v e  t o  New Z ea lan d  and S . 23 and a p o s i t i v e  i n t e r a c t i o n  

r e s u l t e d .  NS c o n tin u e d  t o  ra n k  f i r s t  a lth o u g h  (betw een  A ugust 9 th  and
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Septem ber l ^ t h )  i t s  r a t e  o f  g row th  was s l i g h t l y  l e s s  th a n  t h a t  o f  S. 23 . 

T h is  o c c u rre n c e  was a r e p e t i t i o n ,  t o  a sm a lle r  d e g re e , o f  th e  i n t e r a c 

t i o n  re c o rd e d  in  1959 in  s e c t io n  3»

IÎ TS commenced w ith  a h ig h  y i e l d  s im i la r  t o  New Z ea lan d  and fo r  th e  

rem ain d er o f  th e  y e a r  was in te r m e d ia te  t o ,  o r n o t g r e a t ly  d i f f e r e n t  from . 

New Z ea land  and S . 23 , w hich w ere i t s  m ajor com ponents-

S e c t io n  2 A w id e r sp re a d  o f y i e ld s  o c c u rre d  in  t h i s  s e c t io n  th a n  a t  any 

o th e r  tim e or s e c t io n  d u rin g  th e  ex p e rim en t.

I r i s h  was a g a in  lo w e s t in  y i e l d  f o r  m ost o f th e  se a so n  and, in  t o t a l ,  

y ie ld e d  much l e s s  th a n  New Z ea lan d  o r 3 ,2 3 . The y i e ld s  o f  th e s e  l a t t e r  

c u l t i v a r s  w ere c l o s e l y  a s s o c ia te d  u n t i l  J u ly  2 5 th , when th e  bew Z ea land  

growth r a t e  dropped  and 3 .2 3  w ent ahead .

The IN m ix tu re  had a h ig h e r  y i e ld  th a n  New Z e a la n d , and o f  c o u rse  

I r i s h ,  a t  o u t 1 and was a s  p ro d u c tiv e  a s  New Z ea lan d  up t i l l  J u ly  25 th  

when, a s  had  a lre a d y  been  s t a t e d ,  th e  New Z ea land  grow th  slow ed down.

Nrom th e n  u n t i l  th e  end o f  th e  seaso n  IN had an ad v an tag e  ov er New Z ea land . 

In  c o n t r a s t  t o  t h i s  th e  IS  co m b in a tio n  showed no ad v an tag e  over i t s  h ig h e r  

y ie ld in g  com ponent, 3 .2 3 ,  and was o b v io u s ly  b e in g  in f lu e n c e d  by  I r i s h .

T h is  r e s u l t e d  in  a p ro d u c tio n  cu rv e  w hich  la y  betw een th o s e  o f  i t s  com

p o n e n ts .

Once a g a in  th e  NS m ix tu re  d is p la y e d  a grow th r a t e  m ark ed ly  h ig h e r  

th a n  e i t h e r  New Z ea lan d  o r 3 ,2 3 .  The l a r g e s t  d i f f e r e n c e s  in  r a t e s  

o c c u rre d  in  th e  f i r s t  h a l f  o f th e  seaso n  and t h i s  c a r r i e d  th e  accu m u la ted  

y i e l d  o f N3 w e l l  above New Z ea lan d  and  3,23»

The INS grow th form  av e ra g ed  th o s e  o f  New Z ea lan d  and 3 .2 3  th ro u g h 

ou t th e  w hole se a so n .
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Se c t io n  '5 The I n t e r  f i r s t  s p r in g  c u t, o f  t h i s  s e c t io n  c o m p le te ly  a l t e 

red  th e  r e l a t i v e  p o s i t i o n s  o f  th e  c u l t i v a r  t r e a tm e n ts  ex c e p t fo r  I r i s h  

which o ccu p ied  i t s  now norm al p la c e ,  a t  th e  bo ttom  o f  th e  l i s t .  The 

c u t t i n g  sequence o f  s e c t io n  3 iu  p re v io u s  y e a rs  had alw ays r e s u l t e d  in  

an im proved p ro d u c tio n  from  I r i s h  b u t  e v id e n t ly ,  by  th e  t h i r d  y e a r  o f  

th e  t r i a l ,  i t s  v ig o u r  was so re d u c e d  th a t  i t  c o u ld  n o t now re sp o n d  t o  

more fa v o u ra b le  management. C o n v e rse ly  Nev/ Z e a la n d , w hich in  1938 and 

1939 had n o t shown th e  t y p i c a l  e a r l y  f lu s h  c h a r a c t e r i s t i c  o f  t h a t  c u l t i 

v a r  o u ty ie ld e d  a l l  t r e a tm e n ts  a t  th e  f i r s t  c u t .  I t  th e n  underw ent a 

p e r io d  o f  red u ce d  g row th  b e fo re  p ic k in g  up and grow ing n e a r ly  a s  w e l l  

as th e  most p ro d u c tiv e  t r e a tm e n ts .

The management o f  t h i s  s e c t io n  o b v io u s ly  d id  n o t  fav o u r S . 23 a s  

i t s  grow th r a t e  in  Ju n e  d id  n o t show i t s  norm al upsw ing. L a te r  in  th e  

seaso n  i t  d id  in c r e a s e  s l i g h t l y  b u t  th e  i n i t i a l  low p r o d u c t io n ,p re v e n te d  

i t s  f i n a l  y i e l d  from  re a c h in g  th e  h ig h  y ie ld in g  g roup .

The HI m ix tu re  was ag a in  s im i la r  in  grow th p a t t e r n  t o  New Z ea land  

and i t  p a r a l l e l e d  th e  New Z ea lan d  c u rv e , a t  a lo w er l e v e l ,  th ro u g h o u t 

th e  se a so n . The IS  m ix tu re  d i f f e r e d  from  p re v io u s  y e a r s  in  t h a t  betw een 

May 19t h  and J u ly  22nd i t s  grovfth r a t e  was much h ig h e r  th a n  S .2 3  and, 

o f  c o u r s e ,  I r i s h .  In  th e  l a t t e r  p a r t  o f  t h e  seaso n  th e  r a t e  o f  p ro d u c

t i o n  from  IS  was s im i la r  to  3 ,2 3 .  The NS m ix tu re  s t a r t e d  th e  se a so n  in  

an in te rm e d ia te  p o s i t io n  r e l a t i v e  t o  i t s  com ponents b u t ,  by  i t s  r a p id  

g ro w th , moved up t o  ran k  n e x t t o  New Z ea land  and, in  f i n a l  y i e l d ,  j u s t  

exceeded  i t .  T h is  c o n t in u e d  th e  t r e n d  seen  in  1939 when NS was more 

p ro d u c tiv e  th a n  i t s  com ponents. The co m b in a tio n  o f  a l l  3 c u l t i v a r s  

showed c h a r a c t e r i s t i c s  o f  b o th  th e  New Z ea land  and 3 ,2 3  grow th c u rv e s  

in  d i f f e r e n t  p e r io d s  o f  th e  seaso n  and, a s  a r e s u l t ,  o ccu p ied  an i n t e r 

m e d ia te  p o s i t i o n .
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E f f e c t  on Y ie ld  o f  Com bining C u l t i v a r s 

The y i e ld s  o f  c u l t i v a r  m ix tu re s ,  r e l a t i v e  to  t h e i r  com ponents, 

a r e  shown in  f ig u r e  1 .33  a s  p e rc e n ta g e  in c r e a s e s ,  or d e c re a s e s ,  com

p a re d  t o  e i t h e r  I r i s h ,  New Z ea lan d  o r S . 23 grow ing a lo n e . As i n d i v i 

d u a l d i f f e r e n c e s  have a l re a d y  been  exam ined ( t a b l e  I . 3O) rem arks a r e  

c o n fin e d  to  o u t l in in g  th e  g e n e ra l  t r e n d s .

Y ie ld  o f  M ix tu re s  O ontainino: I r i sh R e la t iv e  to  I r i s h  G-rowin/.^ A lone

In  t h i s  t h i r d  h a rv e s t  y e a r  th e  y ie ld  o f  I r i s h  grow ing a lo n e  was 

exceeded by  a l l  co m b in a tio n s  o f  I r i s h  w ith  th e  o th e r  c u l t i v a r s  in  a l l  

s e c t i o n s .  The in c r e a s e s  on t o t a l  y i e l d  fo r  th e  t h r e e  y e a r s  w ere  l e a s t  

in  s e c t io n  3* I t  sh o u ld  b e  n o te d  th a t  th e  s c a le  o f  th e  g ra p h s  showing 

I r i s h  a s  a e ro  i s  sm a lle r  th a n  t h a t  used  f o r  th e  co m p ariso n s  o f  New 

Z ea lan d  and S .23 grow ing a lo n e .

Y ie ld  o f  M ix tu re s  C o n ta i n ing  New Z ea lan d  R e la t iv e  t o  New Z ea land  Growing 

A lone

In  s e c t io n  1 New Z ea lan d  was o n ly  s u b s t a n t i a l l y  exceeded  by  N8 on 

two o c c a s io n s . O th erw ise  th e  m ix tu re s  te n d e d  t o  g iv e  a low er y i e l d  

th a n  New Z ea lan d .

In  s e c t io n  2 la r g e  p e rc e n ta g e  in c r e a s e s  w ere re c o rd e d  e s p e c i a l l y  

from  th e  NS m ix tu re  w hich was m arked ly  h ig h e r  p ro d u c in g  th a n  New Z ea lan d  

in  b o th  th e  I 96O t o t a l  and th e  t o t a l  f o r  th e  t h r e e  h a r v e s t  y e a r s .

In  s e c t io n  3 th e  e f f e c t  o f  th e  l a t e r  f i r s t  c u t was o bv ious  and th e  

y ie ld s  o f th e  m ix tu re s  w ere c o n s id e ra b ly  low er th a n  New Z ea lan d  a t  th e  

f i r s t  c u t and th e n  exceeded  i t  a t  th e  second . T h e r e a f te r  o n ly  th e  NS 

m ix tu re  c o n s i s t e n t l y  o u ty ie ld e d  New Z ea lan d .
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Y ie ld  o f  M ix tu re s  Cont a i n i ng S . 23 R e la t iv e  t o  B .23 Grow ing A lone 

A p art from  th e  f i r s t  civb, when NS and INS exceeded  S . 23, th e  

y ie ld s  o f  t h e  m ix tu re s ,  in  s e c t io n  1 , w ere , in  g e n e r a l ,  lo w er th a n  

So2 3 . On th e  I960  t o t a l  o n ly  NS showed a v e ry  s l i g h t  in c r e a s e  over

8 .2 3  grow ing a lo n e  and , on th e  1958"60 t o t a l ,  a l l  m ix tu re s  c o n ta in in g

5 . 23 d is p la y e d  lo w er y i e ld s  th a n  8 .2 3  i t s e l f .

In  s e c t io n  2 th e  p a t t e r n  wa.3  e x tre m e ly  i n t e r e s t i n g  a s  th e  MS 

y i e l d  was m ark ed ly  b e t t e r  th a n  8 ,2 3  w h ile  IS  and IMS w ere j u s t  a s  

m arked ly  p o o re r ,  NS showed a s u b s t a n t i a l  in c r e a s e  on th e  I 96O t o t a l  

and a l e s s e r  one on th e  1958-60 t o t a l .

In  s e c t io n  3 8 ,2 3  was exceeded  in  y i e l d  by a l l  m ix tu re s  and m ost 

n o t i c a b ly  by  NS.
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Percentage D istribution .of- Seasonal Production

The s e a s o n a l  p ro d u c tio n  o f  th e  v a r io u s  t r e a tm e n ts  e x p re s se d  a s  

p e rc e n ta g e s  o f  t o t a l  y i e l d  a re  g iv e n  in  t a b le  1 , 3 2 .

S e c t io n  1 I r i s h  and New Z ea lan d  gave n e a r ly  25^» o f  t h e i r  t o t a l  y i e ld  

a t  th e  f i r s t  c u t  and S . 23 o n ly  17/̂ M The IN and INS c o m b in a tio n s  w ere 

s im i la r  t o  th e  e a r l y  m a tu r in g  c u l t i v a r s  b u t IS  and NS showed th e  low er 

p e rc e n ta g e  a s s o c ia t e d  w ith  S . 23* A t th e  second c u t  t h e  S . 23 gave th e  

h ig h e s t  p e rc e n ta g e  o f  t o t a l  y i e l d  and in  co n sequence  th e  IS  and NS • 

t r e a tm e n ts  showed up s l i g h t l y  above th e  I r i s h  o r New Z ea lan d  f i g u r e s .

The r e s t  o f  th e  seaso n  shm ieà  l i t t l e  v a r i a t i o n  betw een  c u l t i v a r  

t r e a tm e n ts .  The o n ly  d i f f e r e n c e  o f  any n o te  o c c u rre d  a t  th e  c u t  on 

A ugust 9 th  when th e  I r i s h ,  New Z e a la n d , IN and INS m ix tu re s  w ere low er 

th a n  S . 23 , IS  and NS.

S e c t io n  2 T h is  s e c t io n  d is p la y e d  somewiiat s im i la r  t r e n d s  as  w ere e v i 

d en t in  s e c t io n  1 . • A t th e  f i r s t  c u t  th e  o n ly  d i f f e r e n c e  v/as in  th e  NS 

m ix tu re  w hich was in te r m e d ia te  betw een  th e  h ig h  and low  f ig u r e s  fo r  New 

Z ea lan d  and S . 23 r e s p e c t iv e l y .  The h ig h e r  b u lk  from 3 ,2 3  d id  n o t o ccu r 

u n t i l  th e  t h i r d  c u t  com pared to  th e  second c u t in  s e c t io n  1 b u t by  a c t u a l  

d a te s  i t  can  b e  seen  t h a t  b o th  o f  th e s e  c u t s  o c c u rre d  in  J u n e . The 

o n ly  o th e r  n o t i c a b l e  d i f f e r e n c e  was a t  th e  l a t e  A ugust c u t  when I r i s h  

and New Z ea lan d  w ere  low er th a n  a l l  o th e r  t r e a tm e n ts .

S e c t io n  3 The l a t e r  f i r s t  c u t  r e s u l t e d  in  g r e a t l y  in c r e a s e d  p e rc e n 

ta g e s  o f  t o t a l  y i e l d  from  I r i s h  and New Z ea lan d . S . 23 and m ix tu re s  

c o n ta in in g  8 .2 3  vjere o n ly  s l i g h t l y  in c re a s e d .  The second  c u t  showed 

a co m ple te  r e v e r s a l  w ith  S . 23 and i t s  m ix tu re s  g iv in g  th e  h ig h e r  p e rc e n 

ta g e s .  Over th e  re m a in in g  4  c u t s  th e r e  were s m a ll b u t n o t  c o n s i s t e n t  

d i f f e r e n c e s  betw een  t r e a tm e n ts .  As in  1930 and 1959 th e  g r e a t e s t ,  and



-  155

T ab le  1 ,32  P e rc e n ta g e  d i s t r i b u t i o n  o f  t o t a l y i e l d  d u rin g I960.

S e c t io n  1, D ate  o f Cut

C u l t iv a r
Com binations 10 /5  7 /6  2 /7 9 /8  1 9 /9  1 4 /Ï0

I 2Z|- 13 10 20 . 22 11
N 22 11 12 21 23 11
S 17 16 11 24 23 9

IN 24 11 11 22 23 9
IS 17 11- 12 25 22 10
NS 18 12;- 11 27 21 9

INS 24 12 11 22 22 9

S e c t io n  2 .

2 /5 21 /5 2 2 /6 25/7 31 /8 1 1 /1 0

I 24 15 13 20 11 17
N 25 13 13 18 14 17
S 18 12 16 18 18 16

IN 25 10 15 17 16 17
IS 17 13 17 19 17 17
NS 20 12 17 17 17 17

INS 21 12 15 16 18 18

S e c t io n  3*

1 9 /5 1 7 /6 2 2 /7 1 6 /8 8/9 13/10

I 39 7 16 10 12 16
N 11 5 18 13. 12 13
S 25 12 20 12 16- 17

IN 37 6 18 12 12 15
IS 24 15 20 13 13 15
NS 28 12 19 13 12 3.6

m s 29 12 20 13 12
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moat itïip û ro an t, changes in  th e  d i s t r i b u t i o n  o f  y i e l d  r e s u l t e d  from 

changes in  th e  d a te  o f  th e  f i r s t  c u t ,  and n o t from v a ry in g  th e  c u l t i v a r  

m ix tu re s .
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A c tu a l P erc e n ta g e , and Pot e n t i a l  P ercent a, :o, 0 on t r i b u t  io n  to  

Y ie ld  by t h e  Components o f  C u l t i va r  M ix tu re s  

A c tu a l C o n tr ib u t io n  

I r i s h  ry e g ra s s

The p e rc e n ta g e  c o n t r ib u t io n  to  y i e l d  made by I r i s h  ry e g ra s s  when 

grow ing w ith  New Z ea lan d  a n d /o r  3 ,2 3  i s  shown in  t a b l e  1 .3 3  and f ig u r e s  

1 .2 7 ,  1 .2 8  and 1 . 29 .

F i r s t  c u t s  In  com bination w ith  New Z ea land  or S ,2 t  I r i s h  av e ra g ed  

c o n t r ib u t io n s  o f  o n ly  18 and 15,o r e s p e c t iv e ly .  H owever, w ith  New Z ea land  

th e  c o n t r ib u t io n  o f  29>o in  s e c t io n  3 was s i g n i f i c a n t l y  g r e a t e r  th a n  th e  

1 0 /  g iv en  in  s e c t io n  2 . W ith 3 .2 3  th e  t r e n d  was f o r  a h ig h e r  p e rc e n ta g e  

in  s e c t io n  2 b u t t h i s  was n o t s i g n i f i c a n t l y  g r e a t e r  th a n  th e  c o n t r ib u t io n  

in  th e  o th e r  s e c t i o n s .  W ith b o th  New Z ealand  and S . 23 p r e s e n t  th e  co n 

t r i b u t i o n  o f  I r i s h  was s im i la r  in  a l l  s e c t io n s  and av e ra g e d  1 0 /.

Second c u t s  The p o s i t i o n  h e re  was n o t g r e a t ly  d i f f e r e n t  from  th e  f i r s t  

c u t s .  The c o n t r ib u t io n  w ith  New Z ea lan d  ro s e  s l i g h t l y  b u t f e l l  t o  a 

c o r re sp o n d in g  d e g re e  w ith  8 .2 3  end New Z ea lan d  p lu s  8 . 23 . The h ig h e s t  

c o n t r ib u t io n  o f  2 8 /  was ag a in  w ith  New Z ea lan d  in  s e c t io n  3=

T h ird  -  S ixth  c u t s  Over th e  re m a in d e r  o f  th e  y e a r  th e  c o n t r ib u t io n  o f  

I r i s h  v a r ie d  l i t t l e  from  c u t to  c u t .

W ith New Z ea land  i t  ran g ed  from  an av e ra g e  o f  2 0 /  t o  1 6 /  b u t  was 

alv/ays s i g n i f i c a n t l y  h ig h e r  in  s e c t io n  3 re a c h in g  a maximum o f  3.2/ a t  

th e  f i f t h  c u t .

W ith 8 .2 3  th e  a v e ra g e  v a r i e d  betw een 7 /  and 9 /  and d id  n o t d i f f e r  

s i g n i f i c a n t l y  betw een  s e c t io n s  a lth o u g h  i t  was a lw ays lo w e s t in  s e c t io n  

1.
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■ V/ith New Z e a la n d  p lu s  3 ,2 5  th e  ran g e  was from  6/u t o  0 /  and was 

v e ry  c o n s i s t e n t  from  s e c t io n  t o  s e c t io n .
in

T o ta l  fo r  19 60 The h ig h e s t  c o n t r ib u t io n  o f  I r i s l i  w a s /s e c t  io n  3 when 

com bined w ith  New Z ea lan d . On a v e ra  ;e 8 ,2 3  had a g r e a t e r  d e p re s s iv e  

e f f e c t  th a n  New Z e a la n d , b u t n o t in  s e c t io n  2. W ith a l l  3 c u l t i v a r s  

to g e th e r  I r i s h  av e rag ed  8 /  and t h i s  was n o t a f f e c t e d  by  tim e s  o f  c u t t in g .  

T o ta l  f o r  1958 -59 -60  I r i s h  c o n t r ib u te d  l e s s  when in  co m b in a tio n  w ith  

8*23 th a n  w ith  New Z ea lan d , W ith b o th  Nevf Z ea lan d  and 3 ,2 3  p r e s e n t  

I r i s h  gave 1 7 /  o f  t h e  com bined y i e l d .  The e f f e c t  o f  c u t t i n g  s e c t io n s  

was n o t s i g n i f i c a n t  b u t  su g g e s te d  t h a t  I r i s h  was c o n t r i b u t i n g  more in  

s e c t io n  3 e s p e c i a l l y  when in  a s s o c ia t io n  w ith  Nevf Z ea lan d .

New Z ea land  "cyegrass

The p e rc e n ta g e  c o n t r ib u t io n  made to  y ie ld  by New Z ea lan d  ry e g ra s s  

when grov/ing w ith  I r i s h  a n d /o r  3 ,2 3  in  shown in  t a b l e  1*34 and f ig u r e s  

1 ,2 7 , 1 .2 8  and 1 .2 9 .

F i r s t  c u t s  New Z ea lan d  was th e  dom inant p a r tn e r  w ith  I r i s h  a v e ra g in g  

8 3 /  o f  th e  y i e l d  b u t t h i s  was red u ced  to  7 2 /  a t  th e  l a t e s t  c u t  on May 

19t h .  In  a s s o c ia t io n  w ith  S . 23 New Z ea land  h e ld  i t s  own and p roduced  

48/  o f  th e  y i e l d ,  w hich v^as n o t s i g n i f i c a n t l y  ;m flu e n c e d  by c u t t i n g  

s e c t io n .  The co m p en sa tin g  in f lu e n c e  o f  th e  p re s e n c e  o f  b o th  I r i s h  

and 3 .23  a llo w ed  New Z ea lan d  t o  c o n t r ib u te  an av e rag e  o f  6-6/ o f  th e  

y i e l d  and a lth o u g h  h ig h e r ,  a t  5 8 /  in  s e c t io n  3 th e  d i f f e r e n c e  was n o t 

s i g n i f i e  a n t .

Second -  S ix th  c u t s  The c o n t r ib u t io n  w ith  I r i s h  rem ained  f a i ] : ly  co n 

s t a n t  b e in  ; alw ays logger in  s e c t io n  3 b u t n e v e r f a l l i n g  below  6 8 /.

Vfith S. 23 th e  c o n t r ib u t io n  f e l l  m arkedly  from  th e  f i r s t  c u t  to  

ran g e  betw een  an a v e ra g e  Of 2 8 -3 0 /, T here  w ere no c o n s i s t e n t  t r e n d s  

a s s o c ia te d  w ith  th e  d a te  o f  c u t t i n g .
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The c o n tr ib u t io n  w ith  I r i s h  p lu s  S .23 fo llo w e d  th e  same l i n e s  as  

w ith  S . 23 a lon e and averaged betw een 23 and 28^.

T o ta l fo r  I960  As was ev id e n t at th e  in d iv id u a l c u t s  New Z ealand w ith  

I r i s h  gave th e  b u lk  o f  th e  y i e ld  (82^v) and on ly  in  s e c t io n  3 was th e r e  

a s ig n i f ic a n t  red u c tio n  to  72^ . With S . 23 th e  New Z ealand was suppressed  and 

gave 32/^ o f  th e  y i e l d .  In  com bination  w ith  b oth  I r is h  and S . 23 New 

Zealand a ls o  c o n tr ib u te d  32^*

T o ta l fo r  1 9 5 8 -5 9 -6 0  Over th e  3 y e a r s  New Zealand w ith  I r i s h  gave over  

70̂ 0 o f  th e  combined y i e ld  in  s e c t io n s  1 and 2 but in  s e c t io n  3 t h i s  f e l l  

to  62fé* S . 23 d ep ressed  th e  c o n tr ib u t io n  o f  New Z ealand t o  a mean o f  39^  

and w ith in  th e  s e c t io n s  th e  p ercen ta g es  were n o t s i g n i f i c a n t l y  d i f f e r e n t .

With a l l  3 o u l t iv a r s  to g e th e r  New Z ealand c o n tr ib u te d , on a v erage , 29fo 

o f  th e  y i e ld .

8 .2 3  r y e g r a s s

The p ercen ta g e  c o n tr ib u t io n  t o  t o t a l  y i e ld  made by 8 .2 3  ry eg ra ss  

when growing w ith  I r i s h  and /or New Z ealand i s  shown in  t a b le  1*35 and 

f ig u r e s  1 .2 7 ,  1 .2 8  and 1 .2 5 .

F ir s t  c u t s  8 .2 3  dom inated th e  IS raixbure and produced 85^ o f  th e  y ie ld .

T h is v a r ie d  (n o n - s ig n i f ic a n t ly )  from 92^  in  s e c t io n  1 to  78^  in  s e c t io n  

2. With New Z ealand th e  8 .2 3  was h e ld  to  an average o f  52^ b u t , as  

when combined w ith  I r i s h ,  i t  was h ig h e s t  a t 6lfo in  s e c t io n  1 . In  th e  

INS m ixture 8 .2 3  was th e  h ig h e s t  o o n tr ib u te r  in  th e  s e c t io n s  1 and 2 

when i t  produced 5P^ o f  th e  y ie ld  b u t , in  s e c t io n  3# t h i s  f e l l  t o  33/^*

Second c u ts  The p ercen ta g e  c o n tr ib u t io n s  o f  8 .2 3  in c r e a se d  in  a l l  

trea tm en ts  and was most marked w ith  New Z ealand and New Z ealand  p lu s  

I r i s h .  W ith I r i s h  th e  h ig h e s t  c o n tr ib u t io n  o f  95/^ was .again  in  s e c t io n  

1 b u t, w ith  New Z ealand , th e  p erce n ta g e s  in  s e c t io n s  1 and 3 w ere s im ila r
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and h ig h er  than  th a t i n  s e c t io n  2 . When a l l  3 o u l t iv a r s  w ere to g e th e r  

th e  c u t t in g  s e c t io n  e f f e c t  was v ery  sm all.

Third  -  S ix th  c u ts  There was l i t t l e  change in  th e  S . 23 c o n tr ib u t io n s  

during th e  rem ainder o f  th e  y e a r . With I r is h ,  S . 23 gave over 90^ o f  th e  

y ie ld  and between 70 -  72^ w ith  New Z ealand. In  b oth  a s s o c ia t io n s  th e  

c o n tr ib u t io n  o f  S . 23 tended  t o  be h igh er in  s e c t io n  1 . In  com bination  

w ith  b oth  o u lt iv a r s  th e  p ercen tage  v a r ie d  fron  64  -  67^  and c u t t in g  s e c 

t io n s  d id  n ot e x e r t  any marked or s ig n i f ic a n t  in f lu e n c e .

T o ta l fo r  I960  As p erce n ta g e s  o f  th e  annual t o t a l  S . 23 had co m p le te ly  

dominated i t s  I r i s h  p artn er  w ith  a mean c o n tr ib u tio n  o f  90^S and had ave

raged 68/^ o f  th e  combined y i e ld  # ie n  in  a s s o c ia t io n  w ith  New Zealand.

I t  was a ls o  dominant a t 6lpi» in  th e  INS treatm en t.

T o ta l fo r  1 9 58-59 -60  The e f f e c t  o f  th e  e a r ly  y e a r s  o f  th e  t r i a l  was 

seen  in  th e  ra th er  low er p ercen tage  o f  79% fo r  S . 23 w ith  I r i s h  o emparéd 

to  th e  90% in  th e  I 96O t o t a l .  With New Z ealand, however, th e r e  was o n ly  

a d if fe r e n c e  o f  7% betw een th e  3 y e a r 's  and th e  I960  t o t a l .  With I r is h  

p lu s  New Zealand th e  S . 23 s t i l l  appeared as th e  dominant c u l t iv a r  as i t  

produced 53^ o f  th e  combined y ie ld .

P o t e n t ia l  C on tr ib u tio n

In  order t o  a llow  a p r e c is e  measurement to  be made o f  th e  e f f e c t s  

o f  c o m p e tit io n , t a b le s  1.3& , 1 .3 7  and I .38  were c o n s tr u c te d , in  a s im ila r  

manner to  t a b le s  1 .7 ,  1 .8  and 1 .9 ,  from th e  y i e ld  data p r e se n te d  in  ta b le

1 . 30 .

I r is h  r y e g r a ss

T able 1.3& g iv e s  th e  data on th e  com binations o f  I r i s h  w ith  th e  o th er  

O u ltiv a r s .
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F ir s t  c u ts  The p o t e n t ia l  c o n tr ih u t io n  o f  I r is h  w ith  New Z ealand was 

s im ila r  in  a l l  s e c t io n s  h u t , th e  degree o f  i t s  su p p ress io n , was n o t ie a h ly  

l e s s  in  s e c t io n  3 where i t  amounted to  o n ly  o f  p o t e n t ia l  compared to  

and 75^ in  s e c t io n s  1 and 2 r e s p e c t iv e ly .

In  a s s o c ia t io n  w ith  S . 23 th e  I r is h  co n tr ib u tio n  w as, on average, 

more s e v e r e ly  suppressed  and, was g r e a te s t  at 82^, in  s e c t io n  1 . In  

c o n tr a s t  to  th e  e f f e c t  w ith  New Z ealand, I r is h  w ith  S . 23 was l e a s t  a f f e c 

te d  in  s e c t io n  2 where i t  c o n tr ib u te d  30% l e s s  than  i t s  p o t e n t ia l .

In com bination  w ith  both  New Zealand and S .23 th e  mean d ep ressio n  

o f  I r is h  was 6l^o o f  p o t e n t ia l  and was not markedly changed by th e  vary

in g  d a te s  o f  c u t t in g .

Second c u ts  The su p p ression  due to  New Zealand was aga in  l e a s t  in  

s e c t io n  3 and averaged over a l l  s e c t io n s .  T h is  was a ls o  tru e  in  

com bination  w ith  S . 23 , where th e  average was 68^, and ranged from 33% 

in  s e c t io n  1 through 67% in  s e c t io n  2 to  39% in  s e c t io n  3*

In th e  INS m ixture I r is h  averaged a d ep ression  o f  71^, a s im ila r  

amount to  th a t  r e s u l t in g  from th e  p resen ce o f  S .23 .

Third c u t s  New Zealand con tin u ed  i t s  su p p ress iv e  in f lu e n c e  on I r is h  

and, a s  b e fo r e , t h i s  was l e a s t  in  s e c t io n  3* S . 23 on th e  o th er  hand 

in c r e a se d  in  a g g r e ss iv e n e ss  towards I r is h  and fu r th er  reduced  th e  con

tr ib u t io n  o f  th e  l a t t e r  compared to  p o t e n t ia l  by an average o f  8C^.

The management o f  s e c t io n  1 caused  th e  g r e a te s t  su p p ression  o f  I r i s h .

In a s s o c ia t io n  w ith  both  New Z ealand and S . 23 th e  su p p ression  o f  I r i s h  

was in term e d ia te  t o  th e  e f f e c t s  o f  e i th e r  s e p a r a te ly  and was n ot a f f e c 

te d  by c u t t in g  s e c t io n .

Fourth c u t s  The r e s u l t s  fo r  th e s e  c u ts  were very  s im ila r  t o  th e  p r e v i

ous ones and th e  same g en era l p a tte r n  was m aintained .
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F i f t h  c u t s  A t t h i s  p e r io d  th e  do m in a tin g  in f lu e n c e  o f  New Z ea lan d  was 

r a t h e r  l e s s ,  and , vms c h i e f l y  c o n f in e d  t o  s e c t io n s  1 and  2 w here i t  

c a u se d  a 39% r e d u c t io n  in  I r i s h  c o n t r ib u t io n  com pared t o  o n ly  20% in  

s e c t io n  3* The su p p re s s io n  due t o  S .23 was a l s o ,  on a v e ra g e , s l i g h t l y  

down b u t in  s e c t io n  1 rem a in ed  h ig h  a t  89^. The su p p re s s io n  due t o  th e  

co m b in a tio n  o f  a l l  3 o u l t i v a r s  was a ls o  s l i g h t l y  down b u t s t i l l  av e ra g ed  

62/^ w hichy i t  w i l l  b e  n o te d ,  was g r e a t e r  th a n  th e  e f f e c t  o f  New Z ea lan d . 

S ix th  c u t s  The s u p p re s s iv e  in f lu e n c e  o f  New Z ea lan d  was h ig h e r  th a n  

in  th e  f i f t h  c u t s .  Vfith S .23, in  s e c t io n  1 , th e  g r e a t e s t  r e d u c t io n  o f  

I r i s h  c o n t r ib u t io n  a g a in  to o k  p la c e  and, on a v e ra g e , S . 23 was s t i l l  th e  

m ost a g g re s s iv e  c u l t i v a r .  The e f f e c t  o f  b o th  com peting  o u l t i v a r s  to g e 

t h e r  on I r i s h  was in te r m e d ia te  t o  e i t h e r  a lo n e .

T o ta l  f o r  I9 6 0  The I r i s h  c o n t r ib u t io n  to  t o t a l  y i e l d  was s e r io u s ly  

re d u c e d  by  a mean o f  when a s s o c ia te d  w ith  New Z ea lan d  b u t was s t i l l  

f u r t h e r  red u ce d  4 »  74/o o f  i t s  p o t e n t i a l  by 8 . 23 . W ith b o th  New Z ea lan d  

and 8 .2 3  p r e s e n t  th e  r e d u c t io n  was 67^ .

I n t e r a c t i o n  w ith  c u t t i n g  s e c t io n s  was a g a in  n o t i c a b l e ,  th e  New 

Z ea lan d  e f f e c t  ra n g in g  from  23% i n  s e c t io n  3 t o  71/^ in  s e c t io n  2 . W ith 

S. 23 th e  g r e a t e s t  r e d u c t io n  was 89̂ )̂ i n  s e c t io n  1 and l e a s t ,  a t  66/^, in  

s e c t io n  2.

T o ta l  f o r  1958 -5 9 -6 0  On th e  t o t a l  o f  th e  th r e e  y e a r s  o f  th e  e x p e rim en t, 

I r i s h  was su p p re sse d  by  an av e ra g e  o f : -

(a )  35% b y  New Z e a la n d ,

(b ) 3 2 % by  S . 23 , and

(c )  4I /0 by  New Z e a la n d  in  a s s o c ia t io n  w ith  8 .2 3 .



-  167

W ithin s e c t io n s ,  th e  most marked e f f e c t  o f  management was th e  r e l a t i v e l y  

low  su p p ression  o f  22^ in  s e c t io n  3 ( i . e .  in  com bination w ith  New 

Z ealand ). The e f f e c t s  o f  S . 23 or New Zealand and S . 23 d id  n o t vary  

g r e a t ly  over th e  s e c t io n s .

New Z ealand ry eg r a ss

Table 1 .3 7  shows th e  e f f e c t s  o f  in t e r - c u l t iv a r  com p etitio n  on th e  

c o n tr ib u t io n  to  y i e ld  o f  New Zealand. On average New Z ealand appeared  

to  be l i t t l e  a f f e c t e d  by co m p etitio n  because what i t  g a in ed  in  a s s o c ia 

t io n  w ith  I r i s h  i t  l o s t  w ith  S .23 .

F ir s t  c u ts  As th e  date o f  ta k in g  the f i r s t  ou t advanced th e  p ercen tage  

in c r e a se  o f  New Z ealand in  a s s o c ia t io n  w ith  I r is h  f e l l .  With S. 23 ,  New 

Zealand i t s e l f  was suppressed , e s p e c ia l ly  in  s e c t io n s  1 and 3 . In  s e c 

t io n  2 , which was th e  f i r s t  to  be cu t in  sp r in g , th e  su p p ression  was 

on ly  With both  I r is h  and S. 23 p resen t New Zealand was s l i g h t l y

suppressed  in  s e c t io n s  1 and 2 , but made a ga in  o f  21̂  ̂ in  s e c t io n  3* 

Second c u ts  New Zealand in cr ea se d  at th e  expense o f  I r i s h  but was 

more s e v e r e ly  suppressed  by S . 23. Again th e se  r e s u l t s  were m od ified  by  

c u t t in g  s e c t io n  a s , w ith  I r is h ,  a n o t ic a b ly  sm aller  g a in  was made in  s e c 

t io n  3 and, w ith  S . 23, th e  d ep ressio n  in  s e c t io n  2 was o n ly  In

c o n tr a s t  t o  th e  f i r s t  c u t s  New Zealand was s l i g h t l y  su pp ressed  by I r i s h  

p lu s  S . 23 in  a l l  s e c t io n s .

Third c u ts  The average ga in  in  th e  p resen ce  o f  I r i s h  had f a l l e n  t o  28^ 

m ainly due t o  th e  low  f ig u r e  o f  Sfo recorded  in  s e c t io n  3# With S . 23, 

th e  su p p ression  o f  Nevv Zealand con tin u ed  to  in c r e a se  but was s t i l l  lo w est  

in  s e c t io n  2. S im ila r ly  w ith  a l l  3 o u lt iv a r s  to g e th e r  th e  su p p ression  

o f  New Z ealand in c r e a se d  b u t , in  t h i s  c a s e , was l e a s t  in  s e c t io n  3*
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Fourth c u ts  The g a in  o f  New Zealand over I r is h  was back again  to  

n e a r ly  th e  same l e v e l  recorded  a t th e  second c u ts  w ith  th e  same tendency  

fo r  a low er f ig u r e  in  s e c t io n  3* On average th e  e f f e c t  o f  S . 23 had not  

a lte r e d  and was s t i l l  d ep ress in g  New Zealand by 2j2^, The Combination  

o f  a l l  3 o u lt iv a r s  was a ls o  s im ila r  to  i t s  e f f e c t  a t cu t 3 w ith  th e  

sm a lle st  su p p ressio n  occu rr in g  in  s e c t io n  3 *

F if th  and s ix t h  o u ts  The in c r e a se  o f  New Zealand over i t s  p o te n t ia l  

when in  com bination w ith  I r is h  averaged 271% in  th e  f i f t h ,  and 43% in  th e  

s ix th  c u t .  T h is  p a tte r n  i s  s im ila r  t o  th a t o f  th e  th ir d  and fou rth  o u ts  

when th e  New Zealand in c r e a se  was 28% and 38% r e s p e c t iv e ly .  In  both  

th e  f i f t h  and s ix t h  c u ts  th e  p ercen tage  was lo w est in  s e c t io n  3 .

In  a s s o c ia t io n  w ith  3*23 Zealand was su pp ressed  by 36% and 42% 

r e s p e c t iv e ly  in  th e  l a s t  2 c u ts  w ith  th e  sm a lle s t  su p p re ss io n s  o f  20% 

and 30% in  s e c t io n  2 .

With both  I r is h  and 3 .2 3  p resen t th e  average su p p ression  o f  New 

Zealand was sm a ller  at th e  s ix th  cu t wlaere, in  s e c t io n  3 , i t  was on ly  

3%.

T o ta l fo r  I960  On th e  annual t o t a l  New Zealand in c r e a se d  in  th e  p re 

sen ce  o f  I r i s h  to  alm ost th e  same e x te n t  as i t  was su pp ressed  by 8 .2 3 ,  

w h ile  w ith  both  p resen t th e  in f lu e n c e  o f  S . 23 was th e  stron ger  and New 

Zealand was suppressed  by 16%, The same tren d s as were recorded  a t  

each c u t ,  namely a sm aller  g a in  w ith  I r is h  in  s e c t io n  3 , and a sm a ller  

su p p ression  w ith  3 .2 3  in  s e c t io n  2 , were again  e v id e n t .

T ota l fo r  1958- 59-60  The same g en era l sta tem en ts  were tr u e  fo r  th e  

grand t o t a l  a s fo r  th e  I 96O t o t a l  w ith  th e  a d d it io n a l p o in t s  o f  in t e r e s t  

t h a t ,  in  co m p etitio n  w ith  I r i s h  p lu s  S . 23, no ga in  or l o s s  was ev id e n t  

in  s e c t io n  3 and th e  su p p ression  due to  3 .2 3  was o n ly  h a l f  o f  what i t  

had been in  I 96O.
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S . 25 ry e k ra a s

T able 1 .3 8  g iv e s  th e  p ercen tage  in c r e a se s  in  8 .2 3  c o n tr ib u tio n  due 

to  i t s  com binations w ith  th e  o th er o u l t iv a r s .  In a l l  c u t s  and s e c t io n s
r

3 ,23  g a in ed  by i t s  a s s o c ia t io n  and th e  on ly  in f lu e n c e  o f  th e  d if f e r e n t  

com binations was on th e  d egree o f  t h i s  g a in . As most o f  th e  d e t a i l  o f  

th e s e  in t e r - c u l t iv a r  r e la t io n s h ip s  have been m entioned when p re se n tin g  

th e  r e s u l t s  fo r  I r i s h  and New Zealand on ly  a sp e c ts  n o t a lrea d y  covered  

and some g en era l p o in ts  o f  in t e r e s t  w i l l  be r e fe r r e d  to .

F ir s t  -  s ix th  c u ts  I r i s h  w as, on average, most s e v e r e ly  su pp ressed  in

th e  f i r s t  cu t a lth ou gh , a s  in  1959 , t h i s  d id  n o t c o in c id e  w ith  th e  g r e a t 

e s t  a c tu a l c o n tr ib u t io n  to  y i e l d  by 8 . 23 . Over th e  r e s t  o f  th e  year

S. 23 made g a in s , a t th e  expense o f  I r i s h ,  amounting to  37%, 47%, 48%, 38% 

and 53% fo r  th e  second to  s ix t h  c u ts  r e s p e c t iv e ly .  The p ercen ta g es  

w ith in  c u t t in g  s e c t io n s  d id  vary , but n o t in  any c o n s is t e n t  manner.

The in c r e a se  in  th e  p resen ce  o f  New Z ealand was l e s s  than w ith  

I r i s h  and was f a i r l y  c o n sta n t over a l l  c u t s  and ranged from 22% a t th e  

second c u t s  to  38% a t th e  s ix th  c u ts .  The in t e r e s t in g  f a c t  w as, how

ev er , th e  much low er g a in  alw ays recorded  in  s e c t io n  2 .

The in c r e a se d  c o n tr ib u tio n  o f  S . 23 in  a s s o c ia t io n  w ith  both  New 

Zealand and I r i s h  w as, from th e  second c u ts  onwards, g r e a te r  than th o se  

ach ieved  w ith  e i th e r  s in g ly ,  and reached  an average maxinum o f  68% in  

th e  th ir d ,  fo u rth  and s ix t h  c u t s .  The e f f e c t s  o f  c u t t in g  s e c t io n  were 

n o t ic a b le  but n o t c o n s is t e n t .

T ota l fo r  I960  3 .2 3  made th e  g r e a te s t  in c r e a se  over i t s  p o t e n t ia l  when

in  com bination w ith  both  I r i s h  and New Z ealand. I r is h  came n ex t in  

order o f  su p p ression  and New Z ealand l a s t .  Apart from th e  INS m ix tu r e , 

S. 23 made sm a ller  g a in s  in  s e c t io n  2 , e s p e c ia l ly  in  com bination  w ith  New 

Zealand.
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T o ta l fo r  1 9 58-59 -60  In  th e  th r e e  y e a r 's  t o t a l  th e  p a tte r n  was th e  

same excep t th a t  th e  d if f e r e n c e  between th e  p ercen ta g e  in c r e a se s  o f  3 .2 3  

w ith  I r is h  and I r i s h  p lu s  New Z ealand was l e s s  (2%) compared t o  12% on 

th e  i 960 t o t a l .



-  173 -  

P la n t and T i l l e r  Numbers

Plant Survival

The su r v iv a l o f  each c u lt iv a r  in  th e  sp rin g  and autumn o f  th e  3r& 

h a rv est year  i s  g iv en  in  ta b le  1 .3 9 -

I r is h  r y e g r a ss  The p ercen tage  su r v iv a l o f  I r is h  was m arkedly reduced  

by i t s  p a rtn er in g  c u l t iv a r .  By i t s e l f  35% and 53% o f  th e  I r is h  p la n ts  

had su rv iv ed  in  th e  sp rin g  and autunan r e s p e c t iv e ly .  T h is  was reduced  

to  43% and 40% in  th e  p resen ce  o f  New Zealand and t o  30/2 and 23% w ith  

S. 23. When both  New Zealand and S . 23 were p resen t th e  su r v iv a l o f  

I r i s h  was 45% and 40^2. There was a s l i g h t ,  but n o t s ig n i f i c a n t ,  in c r e a se  

in  su r v iv a l betw een s e c t io n s  1 and 3*

New Zealand ry e g r a ss  The s u r v iv a l o f  New Zealand r y e g r a ss  was g r e a t e s t ,  

a t 77%, when in  a s s o c ia t io n  w ith  I r is h .  With S . 23 th e  p ercen tage  o f  54  

was s im ila r  to  New Zealand grow ing a lon e  w h ile  in  com bination  w ith  both  

o f  th e  o th er o u lt iv a r s  i t  was s l i g h t l y ,  but n o t s ig n i f i c a n t l y ,  h ig h er .

The v a r ia t io n  betw een s e c t io n s  was sm all and n o t c o n s is t e n t .

S. 23 rv ea r a ss  There were no s ig n i f ic a n t  d if f e r e n c e s  betw een th e  su r v i

v a l p ercen ta g es  o f  S . 23 in  th e  sp r in g  but in  a l l  c a s e s  more S . 23 p la n ts  

had su rv ived  when combined w ith  I r is h  and/or New Z ealand than when 3 .2 3  

was a lo n e . In  November th e  78% su r v iv a l in  a s s o c ia t io n  w ith  I r is h  was 

s ig n i f i c a n t l y  h ig h er  than th e  64% recorded  fo r  S .23 a lo n e . In  combina

t io n  w ith  New Z ealand or New Zealand p lu s  I r is h  th e  3 .2 3  su r v iv a l was 

h igh er than th a t  c u l t iv a r  by i t s e l f  but th e  in c r e a s e s  were n ot s ig n i f ic a n t .

Oomparing th e  f ig u r e s  fo r  th e  o u lt iv a r s  growing a lo n e  i t  can b e  

seen  th a t th e r e  was l i t t l e  d if f e r e n c e  between I r is h  and New Zealand  

w h ile  3 .2 3  was about 10%. h ig h er .
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Mean t i l l e r  nuinbers per plant

The mean t i l l e r  numbers per p la n t  a t th e  end o f  th e  th ir d  h a rvest  

year are g iv e n  in  ta b le  I . 40 .

I r is h  ry eg r a ss  In  th e  p resen ce  o f  S . 23 and S . 23 p lu s  New Zealand th e  

t i l l e r s  per p la n t o f  I r is h  were h a lv ed  compared to  I r i s h  a lo n e . The 

c o m p e tit iv e  e f f e c t  o f  New Zealand was n ot so g rea t but s t i l l  cau sed  a 

marked red u ctio n  in  I r i s h  t i l l e r s .  D if fe r e n c e s  betw een s e c t io n s  were 

n ot s ig n i f ic a n t  but d id  show a tren d  towards h ig h er  t i l l e r  numbers in  

s e c t io n  3 *

New Z ealand r.vej^rass Ne?/ Zealand p la n ts  had more t i l l e r s  v/hen growing 

w ith  I r is h  and few er w ith  8 .2 3  than when growing a lo n e . With b oth  I r i s h  

and 8 .2 3  th e r e  was a com pensating e f f e c t  g iv in g  an in term e d ia te  r e s u l t .

8 .2 3  ry eg r a ss  The e f f e c t  o f  companion o u lt iv a r s  on th e  t i l l e r  produc

t io n  o f  8 .2 3  v a r ie d  betw een s e c t io n s .  In  s e c t io n  1 th e  com bination  w ith  

I r is h  r e s u lt e d  in  an in c r e a se  in  8 .2 3  t i l l e r s  to  87 per p la n t  compared

to  61 when growing a lo n e . With New Zealand th e  number was 72 and, w ith  

both I r i s h  and New Z ealand p r e s e n t , th e  r e s u l t  was alm ost th e  same as  

fo r  8 .23  a lo n e . In  s e c t io n  2 , on th e  o th er  hand, th e r e  was no in c r e a s e  

in  a s s o c ia t io n  w ith  I r i s h  but a marked in c r e a se  w ith  New Zealand and 

I r i s h  p lu s  New Z ealand. S e c t io n  3 was d if f e r e n t  a g a in , in  th a t  th e r e  

was an in c r e a se  w ith  I r i s h  and I r i s h  p lu s  New Zealand b u t a sm a ller  and 

n o n -s i g n i f i e  ant in c r e a se  vrith New Zealand.

O on sid erin g  th e  average f ig u r e s  fo r  th e  o u lt iv a r s  growing a lo n e  i t  

appeared th a t  I r i s h  and New Zealand had s im ila r  t i l l e r  developm ent w h ile

5 . 23 had 7 -8  more t i l l e r s  per p la n t .
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Table 1 .4 0  Mean t i l l e r  number p e r p la n t  a t  November I 96O.

I r i sh ry eg ra ss
S e c t io n With With With

A lone N.Z. S . 23 Irz+3.23 X L .3 .D .
1 52 28 16 18 28 1=N.8.
2 50 25 23 22 30 2=10
1 56 43 38 30 42 3,4=N ,S .
X 53 32 26 23 " 3 3 o .v .= 36 ,q

N.Z 9 ry eg r a ss

With b ith With
-bione I r is h S . 23 I-rish-1-3.23 X 1=N.S.

1 55 61 29 11 46 2=12
2 45 80 29 1-5 51 3 J 4 - i •3 .
1 59 57 51. - 1-9 51- O .V.=29.7:

““54  “■ 66 1-5 50

3 .23

,,'ith

ry e  :r;

',/ith b ith
A lone I r is h N.Z. Irish-xNZ X 1=N.

1 61 87 72 62 70 2=15
2 53 54 87 88 71 3=25
3 68 89 73 97 82 l -=26
>: 61 " iT 77 i 'T G.Y.
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T ille r s  Per Unit Area

T able l.Z [l and f ig u r e  1 .3 4  g iv e  th e  t o t a l  t i l l e r s  per sq . f t .  fo r  

each trea'bment. The d if f e r e n c e s  betw een c u l t iv a r  trea tm en ts  were n o t  

s ig n i f ic a n t  but th e  management o f  s e c t io n  3 r e s u lt e d  i n  in c r e a se d  t i l 

l e r s  per u n it  area fo r  a l l  com binations except IN and NS. Averaged  

over a l l  s e c t io n s  I r i s h  a lon e  had th e  few est t i l l e r s  and 8 .2 3  a lo n e  and 

m ixtu res co n ta in in g  S . 23 n o t ic a b ly  more t i l l e r s  than th e  o th er  c u l t iv a r  

trea tm en ts .
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T able  1 .11  T o ta l  t i l l e r s  p e r sq* ft*  a t  November I960.

S ec tio n  C u lt iv a r  T reatm ents

I N D IN IS NS B'T5 X I j  * 3, -i!).
1 945 1090 1322 985 1 2 5 8 1175 928 1095 1=148
2 9 4 0 lOZta 1272 1 1 3 8 852 1470 1202 1132 2 ,3 ,4 = lf.8 .
3 1075 1160 1 5 8 0 1112 1502 3^ 82 J . 3 p 2 1 2 8 8 c . v .  =3 0 .2 5
X 9 8 7 1 0 8 6 1392 1078 "1204 "1309 1143" I Î 7Î
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A ctu a l P ercen tage*  and P o t e n t ia l  P er cen ta g e . C o n tr ib u tio n  

to  T i l l e r  P ro d u ctio n  by th e  Gomponents o f  O u ltiv a r  M ixtures  

A ctu a l C o n tr ib u tio n

The p e r c e n ta g e s  o f  th e  t i l l e r s  produced per sq . f t .  by th e  compo

n e n ts  o f  th e  v a r io u s  m ix tu res are shorn in  t a b le  1*42 and f ig u r e  1 .34*  

I r i s h  r y e g r a ss  The c o n tr ib u t io n  o f  I r is h  had f a l l e n  t o  12}% averaged  

over a l l  tr e a tm e n ts . The average e f f e c t  o f  New Z ealand was r e f l e c t e d  

in  a v a lu e  o f  22% compared to  10% w ith  8 .2 3 .  There w ere , however, 

c o n s id e r a b le  d if f e r e n c e s  betw een th e  s e c t io n s  as in  th e  s e c t io n s  1 and 

3 th e  c o n tr ib u t io n  w ith  S. 23 was l e s s  than w ith  New Z ealand , w hereas 

in  s e c t io n  2 b oth  e f f e c t s  were eq u a l. A lso , th e  c o n tr ib u t io n  o f  I r i s h  

w ith  New Z ealand was c o n s id e r a b ly  h igh er  in  s e c t io n  3 than in  e i th e r  o f  

th e  o th er  s e c t io n s .  The in f lu e n c e  o f  New Z ealand p lu s  S . 23 was s im i

la r  in  a l l  s e c t io n s  and I r i s h  averaged a iĈ io c o n tr ib u t io n  in  t h i s  a s s o c ia 

t io n .

New Z ealand r v e a r a ss  The r e s u l t s  fo r  th e  c o n tr ib u t io n  o f  New Zealand  

showed th a t  i t  produced o n ly  one t h ir d  o f  th e  t i l l e r s  in  co n ju n c tio n  

w ith  S . 23 than i t  d id  when p artn ered  by I r i s h .  W ith b o th  I r i s h  and

S . 23 p resen t New Zealand produced 27% o f  th e  t i l l e r s .  T hese r e s u l t s  

were m o d ified  t o  th e  e x te n t  t h a t ,  w ith  I r i s h  in  s e c t io n  3 , th e  c o n t r i 

b u tio n  o f  New Z ealand was reduced to  63% compared t o  62}% and 86% in  th e  

o th er  s e c t io n s .  With S . 23 th e r e  was a h igh er  c o n tr ib u t io n  in  s e c t io n  3* 

S. 23 ryep;ras3 The c o n tr ib u t io n  made by S. 23 t o  t i l l e r  p rod u ction  was 

u n a ffe c te d  by c u t t in g  management but v/as h ig h er  ( 9^ )  w ith  I r i s h  than  

w ith  New Z ealand ( 76%). The f ig u r e  o f  63% o b ta in ed  when b o th  I r i s h  

and New Zealand w ere p resen t showed th a t  S . 23 was a ls o  dom inating th a t  

m ixtu re.
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Table 1.42 P e rc e n tag e  o f t o t a l  t i l l e r s  p e r sq,o f t .  co n tr ib u ted  by 
th e  components o f th e  m ix tu res  a t  November I 96O. 

S ig n i f ic a n t  d if f e r e n c e s  were c a lc u la te d  on 
a n g u la r ly  tran sfo rm ed  v a lu e s  which a re  
shown (where ap p rop ria te ) in  p a re n th e s is .

I r i s h  With

S ec tio n N .Z. S . 23 N .Z .+8 .23 X L .8 .D.
1 16(23) 3 ( 1 0 ) l l ( l 8) 1 0 1 =N.S.
2 1 4 ( 21) 1 2 ( 20) 8 (16) 12 2=4
1 37 ( 37) 14 ( 22) 10 ( 18) 20 3=7
X 22 ( 27) ioT T zT ^ î ô ( ï 8) 14 4=10

O.V.=22.9%

N .z . With

I r i s h 3.23 XrishH-S. 23 X 1 =N.8 .
1 84,(67) 20( 26) 25( 30) k3 2=4
2 8 6 ( 6 9 ) 21( 27) 26( 30) 45 3=7 .
3 63 ( 53) 30( 33) .50( 33) All 4=10
X 78 ( 63) 24( 29) 27(31 ) K3 O .V .= ll.7%

8 .23 W ith

I r i s h N.Z. Irish-i-N.Z. X 1=N .8.
1 97 80 64 _ 80 2=5
2 88 79 65 77 3 J 4=N « s .
3 86 7 0 59 k-> 72 O.V.=9.8%
X 90( 73) 76( 61) 63( 53) 7 6
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P otential Q on tribut ion.

In ta b le  1 .4 3  th e  p o t e n t ia l ,  or h y p o th e t ic a l,  c o n tr ib u t io n s  o f  

th e  components o f  c u l t iv a r  m ix tu res are g iv e n . T h is  t a b le  was con

s tr u c te d , i l l  a s im ila r  manner, to  ta b le  1 . 15 , from th e  data in  ta b le  

1 . 2(1 which g iv e s  th e  t i l l e r  p rod u ction  o f  th e  o u l t iv a r s  growing a lo n e .  

I r is h  ry eg r a ss  The p resen ce  o f  New Zealand su pp ressed  th e  I r is h  t i l l e r  

c o n tr ib u tio n  by an average o f  52% but th e  e f f e c t  v a r ie d  w ith  s e c t io n s  

and was 66 , 70 and 23% in  s e c t io n s  1 , 2 and 3 r e s p e c t iv e ly .  The sup

p r e s s io n  due to  3 .2 3  h ig h e r , on average, but was s im ila r  to  th e  New 

Zealand e f f e c t  in  s e c t io n  2 . In  s e c t io n  1 th e  ex trem ely  h igh  red u ctio n  

o f  93% was recorded  b u t, in  s e c t io n  3 , I r is h  d id  r e l a t i v e l y  b e t t e r  and 

was o n ly  su pp ressed  by 65% o f  i t s  p o te n t ia l .

The su p p r e ss iv e  e f f e c t  o f  b oth  New Zealand and S . 23 to g e th e r  gave  

a r e s u lt  in te r m e d ia te  to  e i th e r  se p a r a te ly , which d id  n o t vary g r e a t ly  

between s e c t io n s  and averaged 61}%,

New Zealand rvej^rass New Zealand co n tr ib u tio n  was suppressed  by S . 23 

to  alm ost th e  same d egree a s  i t  in c r e a se d  in  th e  p resen ce  o f  I r i s h .

In  both  a s s o c ia t io n s  th e  sm a lle s t  d ecrea se  or in c r e a se  occurred  in  

s e c t io n  3* With a l l  3 o u lt iv a r s  p resen t th e  a g g r e s s iv e  in f lu e n c e  o f  

S. 23 dom inated, and New Z ealand was suppressed  by 22% and 19% in  s e c 

t io n s  1 and 2 r e s p e c t iv e ly .  In  s e c t io n  3> th e  e f f e c t s  b a la n ced , and 

th e  New Z ealand c o n tr ib u t io n  was th e  same as i t s  p o t e n t ia l .

S. 23 ry en ra ss  S . 23 dominated a l l  a s s o c ia t io n s  but a lw ays t o  a l e s s e r  

ex te n t in  s e c t io n  3» On a v erage , 3 .2 3  in c r e a se d  i t s  c o n tr ib u t io n  by  

52 and 36% w ith  I r is h  and New Z ealand r e s p e c t iv e ly .  In  com bination  

w ith  b oth  o u lt iv a r s  54% was averaged.
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DISGU8SI0N

Comparison o f  Methods

The tech n iq u e  o f  in d iv id u a l ly  c u t t in g  g r a s se s  grow ing w ith in  th e  

squares o f  m eta l mesh, which was developed  fo r  th e  experim ent, may appear 

onerous, but when th e  a id s  to  a ccu ra te  and quick sam pling are  employed  

th e  tim e req u ired  fo r  sam pling i s  n o t excessive ,*  two men were a b le  to  

sample 28 p lo t s  in  under 2 h ou rs.

A tech n iq u e  d e sc r ib e d  by Jon es (l9 5 8 a ) in  which th e  o u l t iv a r s  were 

grown in  rows 2}.*' a p a rt, i s  s im ila r  to  th e  mesh but does n o t a llo w  such  

in t im a te  m ix ing  o f  p la n ts  nor co u ld  in d iv id u a ls  be so  e a s i l y  tr a c e d .

The p e r s is t e n c e  o f  o u l t iv a r s  in  a sward can be e s tim a te d  by th e  

method d e sc r ib e d  by C h arles ( 1961) .  T h is , however, in v o lv e s  th e  rem oval 

o f  a random s e le c t io n  o f  t i l l e r s  from th e  sward, grow ing them as spaced  

p la n ts  and ty p in g  them by t h e ir  h a b it  o f  grow th, tim e o f  ear emergence 

e t c .  Two major so u rces  o f  err o r  may e f f e c t  th e  r e s u l t s  o b ta in ed  in  

t h i s  way, f i r s t l y  th e  error  in  drawing th e  t i l l e r  sam ples and seco n d ly , 

e rr o rs  in  c l a s s i f y i n g  th e  p la n ts  due t o  th e  o v erlap p in g  range in  growth  

h a b its  and tim es  o f  ear emergence d isp la y e d  by c e r ta in  o u l t iv a r s .  For 

exam ple, i t  i s  d ou b tfu l i f  New Z ealand and I r is h  c o u ld  be sep a ra ted  by  

t h i s  method. In  a d d it io n , th e  t im e , labour and sp ace req u ired  to  d ea l  

w ith  a la r g e  number o f  spaced  p la n ts  compares u nfavourably  w ith  th e  mesh 

tech n iq u e  where th e  area o f  ground taken up i s  v ery  sm all and th e  o n ly  

l im it a t io n  t o  th e  number o f  trea tm en ts  and r e p l ic a t io n s  used  i s  th e  lab ou r  

a v a ila b le  fo r  sam pling. By th e  use o f  th e  mesh, p la n t  deaths can b e  

im m ediately  seen  and p o p u la tio n  changes fo llo w e d  throughout.

The mesh tech n iq u e  i s  o b v io u s ly  n o t a p p lic a b le  to  c r e e p in g  g r a s s e s  

and even w ith  ry e g r a ss  th e r e  i s  a ten d en cy  fo r  p la n ts  t o  spread  beyond
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t h e ir  o r ig in a l  squares due to  th e  death or su p p ression  o f  a weaker 

neighbour. I t  w as, however, u s u a l ly  p o s s ib le  t o  determ ine th e  o r ig in  

o f  a p la n t and by c h a r tin g  th e  p o s it io n  o f  each p la n t  (a s  was done a t  

th e  s ta r t  o f  th e  th ir d  h a rv est year) an a b so lu te  check  was made.

The method o f  e s ta b l is h in g  th e  p la n ts  in  th e  mesh b y  growing 

them f i r s t l y  in  in d iv id u a l paper c o n ta in e r s  and them d ib b lin g  them 

in to  th e  mesh was ra th er  te d io u s . In  experim ent 2 th e  p la n ts  were  

e s ta b lis h e d  by sowing d ir e c t  in t o  th e  mesh and, p rov id ed  s u ita b le  p re 

c a u tio n s  are  taken t o  avo id  movement o f  seed s from one square to  ano

th e r , t h i s  method i s  s a t i s f a c t o r y .

The u se  o f  th e  w ire  mesh g iv e s  a c o n tr o l o f  p la n t  u n it s  u s u a lly  

ach ieved  o n ly  under greenhouse c o n d it io n s , a s  throughout th e  cou rse  o f  

th e  experim ent th e  d if f e r e n t  o u lt iv a r s  were alw ays r e a d i ly  id e n t i f i a b l e  

although  on c a su a l in sp e c t io n  th e  p lo t s  appeared t o  be p art o f  a normal 

award. I t  i s  notew orthy t h a t ,  in  s p i t e  o f  working w ith  v ery  sm all 

p l o t s ,  th e  c o e f f i c i e n t s  o f  v a r ia t io n  were s im ila r  t o  th o se  ob ta in ed  

from th e  much la r g e r  p lo t s  commonly used  in  c u l t iv a r  ccraparisons. The 

tech n iq u e co u ld  b e a p p lie d  to  any in v e s t ig a t io n  which req u ired  th e  rap id  

and accu ra te  id e n t i f i c a t io n  o f  in d iv id u a l p la n ts  or s p e c ie s  whose v eg e

t a t iv e  c h a r a c te r s  are  s im ila r . I t  may be e s p e c ia l ly  u s e fu l  to  p la n t  

b reed ers who d e s ir e  to  t e s t  sm all q u a n t it ie s  o f  seed  under sward co n d i

t io n s  or even t o  make s e le c t io n s  on th e  b a s is  o f  sward c o m p e tit io n .

The a lt e r n a t iv e  to  t h i s  appears t o  b e  th e  u se  o f  spaced  p la n ts  whose 

u s e fu ln e s s  a s  a gu id e to  perform ance in  a sward i s  d o u b tfu l. Green and 

E y les  ( i 960) ,  Laaenby and R ogers ( 196O) and Wright ( 196O).



— 186 -

Qhoioa of Oultivars

The 3 o u lt iv a r s  used  rep resen t d i s t in c t  ty p es  o f  p e r e n n ia l ry e 

g r a sse s  which are commonly used  in  seed s m ixtu res e i th e r  a lo n e  or more 

u s u a lly ,  mixed to g e th e r . I r is h  was chosen  as r e p r e se n tin g  th e  e a r ly  

growing, stemmy, sh ort l i v e d  typ e  and “because i t  i s  th e  most w id e ly  

used ry eg r a ss  in  B r ita in .  New Zealand, a more l e a f y  and p e r s is t e n t  

v e r s io n  o f  th e  e a r ly  r y e g r a ss , was in c lu d ed  a s  in  a p r e v io u s  t r i a l  a t 

A u ch in cru ive, Hunt (l9 5 ^ ) » i t  d isp la y e d  a f a i r l y  even growth c y c le  and 

o u ty ie ld e d  th e  o th er ry eg r a ss  c u l t iv a r s  in  th e  t r i a l  and so  appeared  

p a r t ic u la r ly  s u ita b le  fo r  w est o f  S co tla n d  c o n d it io n s .

To p rov id e a c o n tr a s t ,  a l a t e  m aturing ry eg r a ss  was n e c e ssa r y  and 

fo r  t h i s  S . 23 was chosen to  rep resen t th e  extrem e p a stu re  ty p e , ra th er  

l a t e  in  sp r in g , very  p e r s is t e n t  and le a fy .

Cutting: Method and Manuring

The 18 cm. h e ig h t which had to  be reached b e fo re  th e  p lo t s  were 

cu t was s e le c t e d  as  approxim ating th e  c o r r e c t  s ta g e  a t  which th e  g r a sse s  

would have been grazed  under farm c o n d it io n s .

The d e c is io n  to  b a se  th e  tim e o f  c u t t in g  o f  th e  main p lo t s  on th e  

h e ig h t o f  th e  c u l t iv a r s  growing a lon e was made so  a s  to  perm it each  

c u lt iv a r  t o  reach  i t s  "grazing h eigh t"  a t  every  cu t in  a t l e a s t  1 s e c 

t io n .  The r e s u l t s  o f  Heddle e t  a l .  (l9 5 û ) shov«red th a t  when le n g th  o f  

herbage was u sed  a s  th e  c r i t e r i a  fo r  c u t t in g ,  th e  l a t e  c u l t iv a r s  gave 

a much h igh er y i e ld  than when êlLI c u l t iv a r s  were out on a f ix e d  tim e  

b a s i s .  T h is  was a t tr ib u te d  t o  d if fe r e n c e s  in  sward d e n s ity  ra th er  than  

any undue d e la y  in  c u t t in g  th e  sam ples.

In  th e  p resen t experim ent each c u lt iv a r ,  in  i t s  own s e c t io n ,  was 

allow ed  t o  reach  th e  predeterm ined  h e ig h t b e fo r e  c u t t in g  and th u s  sh ou ld
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n o t have s u ffe r e d  by b e in g  c u t e i th e r  to o  soon or to o  l a t e .

The d ivergen ce  in  growth form d isp la y ed  by th e  c u l t iv a r  trea tm en ts  

in  th e  d if f e r e n t  c u t t in g  s e c t io n s  amply j u s t i f i e d  th e  adoption  o f  vary

in g  c u t t in g  fr e q u e n c ie s . Had th e  in v e s t ig a t io n  been c o n fin e d  t o  any 

one o f  th e  th r e e  fr e q u e n c ie s  u sed , se v e r a l o f  th e  c o n c lu s io n s  th a t were 

drawn would have been , i f  n ot erroneous, o f  l im it e d  a p p lic a t io n .  I t  

would th e r e fo r e  seem a d v isa b le , in  c u l t iv a r  ev a lu a tio n  t r i a l s ,  t o  cover  

a w ide range o f  sam pling fr e q u e n c ie s , u n le s s  th e  c u l t iv a r s  a re  t o  be  

t e s t e d  fo r  t h e ir  u t i l i t y  in  a g iv en  s e t  o f  c ircu m sta n ces. A lthough, 

in  p r a c t ic e ,  any g iv en  sequence o f  ev en ts  seldom occurs as en v isa g ed .

The 2" s tu b b le  th a t  was l e f t  a f t e r  c u t t in g  was in  f a c t  a more 

sev ere  treatm en t than would be produced by le a v in g  a 2" s tu b b le  w ith  

an ord inary  mower. In  t h i s  c a s e  n o t on ly  was every  p la n t  p u lle d  

up righ t b e fo r e  c u t t in g  th ereb y  in c lu d in g  c lo s e  growing le a v e s  a s  w e ll  

as u p righ t o n es , but th e  2" h e ig h t (measured from th e  top  o f  th e  w ire  

mesh) was a tr u e  2" and d id  n ot vary  w ith  ground i r r e g u la r i t i e s .

The c u t t in g  tech n iq u e  a ls o  ensured th a t a l i k e  amount o f  herbage 

was removed from each c u lt iv a r  th ereb y  a v o id in g  any b ia s  due to  c u t t in g  

trea tm en t. Kuhn and Kemp (1939) have shovm how p r o s tr a te  c u l t iv a r s  

o f  Poa p r a te n s is  are favoured  by c u t t in g  a t a f ix e d  h e ig h t compared to  

upright ones as a g r e a te r  p rop ortion  o f  th e  le a v e s  o f  th e  u p righ t c u l 

t iv a r s  i s  removed.

One o f  th e  problem s a s s o c ia te d  w ith  c u lt iv a r  com parisons on sm all 

c lip p e d  p lo t s  i s  th a t  th e  in f lu e n c e  o f  th e  g ra z in g  anim al must b e  

ig n o red , b oth  from th e  p o in t o f  v iew  o f  m anurial retu rn  and th e  tr e a d 

in g  and te a r in g  a c t io n  o f  th e  anim al. There i s  th e  fu r th er  problem  

th a t  u n le s s  th e  l e v e l  o f  f e r t i l i z e r  exceed s th e  req u irem en ts o f  a l l
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c u l t iv a r s  th e  h ig h er  y ie ld in g  ones may not be a b le  t o  reach  t h e ir  f u l l  

p o t e n t ia l .  By adopting th e  tech n iq u e  d escr ib ed  b y  McNeur ( l9 5 3 ) , th e  

problem s o f  m anurial retu rn  were overcome and r e s u l t s  o b ta in ed  compar

a b le  to  a c tu a l retu rn  o f  dung and u r in e .

Dry M atter Y ie ld

Annual and t o t a l  p rod u ction  o f  o u lt iv a r s  growing a lo n e

The t o t a l  amounts o f  dry herbage produced in  th e  f i r s t  h a rv est  

year  were n ot s ig n i f i c a n t l y  d if f e r e n t  fo r  a l l  th r e e  c u l t iv a r s .  

Exam ination o f  th e  growth cu rv es  in  f ig u r e s  I .I A ,  1 .1 5  and 1 .1 6  d oes, 

however, c l e a r ly  show th a t  I r i s h  b e n e f it e d  by h aving a lo n g er  u n in te r 

rupted  grow ing p er io d  in  sp r in g  and, c o n v e r se ly , th a t  3 .2 3  was more 

p ro d u ctiv e  when d e f o l ia t io n s  were commenced e a r l ie r  in  th e  y ea r . The 

y ie ld  o f  S . 23 was g r e a te s t  in  s e c t io n  1 w hich d if f e r e d  from s e c t io n  2 , 

th e  o th er  e a r ly  cu t s e c t io n ,  by having lo n g er  in t e r v a ls  betw een c u ts  

in  th e  l a t t e r  p a rt o f  th e  sea so n . As th e s e  lo n g e r  grow ing p er io d s  

occurred  a t  a tim e o f  d ecre a s in g  day le n g th  th e r e  was no d i f f e r e n t ia t io n  

o f  flo w er in g  heads by any o f  th e  c u l t iv a r s  and p rod u ction  was dependent 

upon a p la n t ' s  a b i l i t y  to  produce v e g e ta t iv e  t i l l e r s .  S in c e  3 .2 3  i s  

n o ted  fo r  i t s  p ro fh se  t i l l e r i n g  h a b it t h i s  w as, no doubt, th e  u n d erly in g  

cau se  o f  i t s  s u p e r io r ity  in  s e c t io n  1 . New Zealand was s l i g h t l y  low er  

in  y i e l d  than I r i s h  or 3 .2 3  in  s e c t io n s  1 and 3 and was noticeab ly  poorer  

in  s e c t io n  2 , th e  c u t t in g  tim es  o f  which were b ased  on New Z ealand ■ 

growth. As New Zealand was p a r t ic u la r ly  poor in  e a r ly  sp r in g , th e  

reason  fo r  i t s  b e t t e r  y i e l d  in  s e c t io n  3 was probably an outcome o f  

th e  l a t e r  sp r in g  c u t ,w h ile  in  s e c t io n  1 th e  lo n g er  grow ing p e r io d s  in  

l a t e  summer and autumn p erm itted  i t  t o  make up some o f  th e  ground th a t  

i t  had e a r l i e r  l o s t .  The fa c t  th a t  th e  management o f  s e c t io n  2 d id
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n o t a llo w  any o f  th e s e  com pensating in f lu e n c e s , o f f e r s  a p o s s ib le  

ex p la n a tio n  fo r  th e  ra th er  poorer production  o f  Hew Z ealand in  th a t  

s e c t io n .

In 1959 I r i s h  y i e l d  d im in ish ed  in  th e  two s e c t io n s  th a t were cu t 

e a r l i e s t  in  sp r in g . Where th e  f i r s t  cu t had been d elayed  u n t i l  th e  

b eg in n in g  o f  May, when I r is h  was approaching th e  head ing s ta g e , i t s

y ie ld  was s im ila r  to  Hew Z ealand and 3 .2 3 .

The t o t a l  y i e ld s  o f  3 .2 3  and Hew Zealand were not d is s im ila r  in  

any s e c t io n  in  t h i s  year and in  fa c t  New Zealand behaved more l i k e  a 

l a t e r  m aturing p a stu re  typ e  ry eg r a ss  than an u p rig h t growing e a r ly  c u l 

t iv a r .

In th e  f in a l  year  o f  th e  t r i a l  I r i s h  was th e  lo w e s t  in  y i e l d  under 

a l l  c u t t in g  trea tm en ts  and n ot even th e  p r e v io u s ly  favou rab le  manage

ment o f  s e c t io n  3 was s u f f i c i e n t  t o  o f f s e t  i t s  la c k  o f  v ig o u r . Hew 

Zealand in  t h i s  th ir d  year f i n a l l y  assumed th e  c h a r a c t e r i s t ic s  norm ally  

a s s o c ia te d  w ith  an e a r ly  ry eg r a ss  and, as I r is h  had done in  1938 and 

1959 , d isp la y ed  a ra th er  b e t te r  y i e l d  in  th e  la t e r  sp r in g  cu t s e c t io n  3»

3 .23  again  showed i t s  p re feren ce  fo r  reg u la r  and f a i r l y  freq u en t c u t t in g

although  d if fe r e n c e s  betw een s e c t io n s  were not so g rea t as in  p rev io u s  

y e a r s .

The t o t a l  y ie ld s  fo r  th e  3 y ea rs  o f  th e  t r i a l  showed I r i s h  t o  b e  

by fa r  th e  lo w est  in  y i e l d  in  s e c t io n s  1 and 2 but to  be as p ro d u ctiv e  

as Hevf Z ealand and 3 .2 3  in  s e c t io n  3» The Hew Zealand and 8 .2 3  were  

not s ig n i f i c a n t l y  d if f e r e n t  in  any s e c t io n  although in  s e c t io n s  1 and 

2 th e  3 .23  y i e l d  was 14^ and l6ĵ o g rea ter  than Hew Z ealand r e s p e c t iv e ly .  

In  s e c t io n  3 Hew Zealand had a sm a ll, 5^4 advantage over 3 .23*



190 -

The s im i la r i t y  in  y i e l d  o f  New Zealand and 3 .2 3  and th e  poor

y ie ld  o f  I r i s h  are in  d ir e c t  c o n f l i c t  w ith  y ie ld s  p r e v io u s ly  o b ta in ed

at A u ch in cru ive , Hunt (1936 , 1957)? in  other areas o f  S co tla n d ,
w

Copeman e t  a l .  (1958) and^Ireland, kIcPetridge e t  a l .  ( l9 5 8 ) ,  Proudfoot 

( 1957) .  The reason s why such anomalous r e s u l t s  can a r is e  would seem  

to  stem from th e  c u t t in g  tech n iq u e u sed , th e  in te r v a l  betw een d e fo l ia 

t io n s  and th e  method o f  a s s e s s in g  th e  r e s u l t s .

In  a l l  o f  th e s e  t r i a l s  ( c i t e d  in  th e  p roceed in g  paragraph) a 

r e c ip r o c a t in g  b laded  motor scy th e  was used  to  cu t th e  p lo t s  and t h is  

method in v a r ia b ly  le a v e s  a c o n s id e r a b le  amount o f  herbage o f  th e  p ro s

t r a te  ty p e s , such as 3 .2 3 ,  untouched beneath  th e  c u t t e r  b la d e . As a 

r e s u l t  t h e ir  y i e ld  i s  underestim ated . T h is fa c t  i s  aclcnowledged by  

Hunt ( 1958) in  h i s  d is c u s s io n  and amply confirm ed in  another t r i a l  by  

th e  same worker, on th e  same farm, when under g ra z in g  3 .2 3  y ie ld e d  

s l i g h t l y  more than I r i s h ,  Hunt and Thomson (1955)*

In th e  p resen t experim ent th e  c u t t in g  tech n iq u e removed approxi

m ately  equal amounts o f  top  growth o f  a l l  c u lt iv a r s  and, as i s  c o n f ir 

med by D a v ies  (1 9 5 6 ) , 3 .2 3  was shown to  y i e ld  a s  w e l l  as th e  e a r ly  

c u lt iv a r s  even in  th e  f i r s t  year and to  surpass I r is h  in  l a t e r  y ea rs .

In  th e  S c o t t is h  t r i a l s ,  Gopeman e t  al* (1 9 5 8 ), Hunt (1956) a 

s t r i c t  m onthly c u t t in g  schedulew as adhered to  and t h i s  would ten d  to  

favour th e  e a r ly  c u l t iv a r s  a s ,  by running r a p id ly  to  head, t h e ir  dry  

m atter p rod u ction  would be b o o sted . Heddle e t  a l .  (195G) have shown 

how such a tech n iq u e  can m i l i t a t e  a g a in st  th e  p a stu re  ty p e s . T h is  

method i s  o b v io u s ly  d if f e r e n t  from th e  tech n iq u e used  in  t h i s  experim ent 

where tim e o f  c u t t in g  was d ecided  on th e  h e ig h t  o f  h erb age, m easured by  

p u ll in g  th e  p la n t u p righ t and so  in c lu d in g  l e a f  le n g th .
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There i s  a ls o  ample ev id e n c e , C harles ( I 96I ) ,  D a v ies  ( l 9 3 9 ) ,

Jones ( 1958) ,  Jon es (1 9 5 8 a ), S tap ledon  ( 1924) and S tap led on  and Jones  

( 1925) which shows th a t  le n ie n t  c u t t in g ,  w hich s i x  m onthly c u ts  w ith  

an a u to sc y th e  must b e  c o n s id ered , favou rs th e  e a r ly  c u l t iv a r s .  The 

r e s u l t s  from th e  p resen t t r i a l  are  in  agreement w ith  t h i s  in  t h a t ,  by  

a llo w in g  I r i s h  to  produce a bu lky crop in  sp r in g , i t s  y i e l d  was compa

r a b le  w ith  3 .2 3  a t l e a s t  fo r  th e  f i r s t  two y e a r s .

A lthough M oPetridge e t  a l .  (1958) show 3 .2 3  t o  be in f e r io r  to  

I r is h  and New Z ealand t h e ir  r e s u l t s  are fo r  t o t a l  herbage which in c lu d e s ,  

in  th e  c a se  o f  I r i s h  and to  a l e s s e r  ex ten t New Z ealand, a h igh  propor

t io n  o f  rough s ta lk e d  meadow g r a ss . Had th e  com parisons been made on 

th e  b a s is  o f  th e  sown c u l t iv a r  th e  r e s u l t s  might w e l l  have been d i f f e 

r e n t .  A s im ila r  ex p er ien ce  was recorded  by Hughes (1 9 5 6 ).

When th e  p o s s ib le  in t e r a c t io n s  o f  th e se  fa c to r s  ( c u t t in g  tech n iq u e , 

tim in g  o f  c u t s  and in te r p r e ta t io n )  are co n sid ered  i t  i s  n o t su r p r is in g  

th a t  d iv erg en t r e s u l t s  are rep o rted . I t  i s  c o n s id e r e d , however, th a t  

th e  methods employed in  experim ent 1 p resen t an u n biased  p ic tu r e  o f  a 

s t r i c t  assessm en t o f  th e  p o t e n t ia l  y i e ld  o f  r y e g r a ss  c u l t iv a r s  under 

c u t t in g  c o n d it io n s .

S eason a l y i e ld  o f  c u l t iv a r s  growing a lon e

E arly  sp r in g  prod u ction  In  sp r in g , th e complementary growth c y c le s  

o f  th e  e a r ly  and l a t e  c u l t iv a r s  were dem onstrated to  b e s t  advantage  

as th e  s u c c e s s iv e  c u t t in g  d a tes  o f  th e  th r e e  main p lo t s  a llo w ed  changes  

in  growth r a te  to  b e  m easured over t h i s  im portant p e r io d .

In  1958 , a l a t e  sea so n , th e  f i r s t  c u ts  were n o t made u n t i l  May 

5th  a t w hich tim e I r i s h  and S . 23 were not m a te r ia lly  d i f f e r e n t  and 

New Z ealand was ra th er  low er than e i th e r ,  bu t when th e  l a t e  s e c t io n
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was cu t 18 days l a t e r  th e  I r i s h  y i e ld  was c o n s id e r a b ly  in  e x c e ss  o f  

New Zealand and S . 23.

In  th e  second y e a r , th e  f i r s t  ou t was made e a r l i e r ,  on A p r il  

1 8 th , and no r e a l  d if f e r e n c e s  were found betw een c u l t iv a r s .  At th e  

n ex t c u t ,  th r e e  days l a t e r ,  th e r e  were s t i l l  no d if fe r e n c e s  a lthough  

th e  y i e ld  o f  New Zealand had s ig n i f i c a n t l y  in c r e a se d . But at th e  

t h ir d  o u t , on May 5 th , I r is h  had shot ahead w h ile  New Z ealand and S . 23, 

although  y ie ld in g  more than at th e  p rev io u s c u t s ,  had n ot grown n e a r ly  

so  r a p id ly .

The i 960 season  p resen ted  y e t  another s itu a t io n  due to  th e  poor 

y i e l d  o f  I r i s h ,  w hich by t h i s  tim e had l o s t  i t s  i n i t i a l  v ig o u r , and 

th e  improved perform ance o f  New Zealand which up t i l l  then  had n o t  

e x h ib ite d  th e  c h a r a c t e r i s t ic s  o f  an e a r ly  r y e g r a ss . The f i r s t  ou t 

was made on May 2nd when New Z ealand y ie ld e d  more than I r i s h  but n o t

S . 23 and th e  second  c u t 8 days l a t e r  showed th e  same p o s i t io n .  At 

th e  th ir d  c u t on May 19th  New Zealand had gone w e l l  ahead w h ile  I r i s h  

and S . 23 were n o t s ig n i f i c a n t l y  d if f e r e n t .  The I r i s h  p la n ts  had 

sp in d ly  sh o o ts  w ith  r e l a t i v e l y  few  le a v e s  and co n seq u en tly  d id  n o t  

show th e  ex p ected  h ig h  dry m atter y i e ld  u s u a lly  a s s o c ia te d  w ith  head

in g .

In a l l  th r e e  sp r in g s , th e  in t e r e s t in g  fa c t  emerged th a t  a t th e  

e a r l ie r  c u ts  th e  y i e ld  o f  th e  supposed l a t e  c u l t iv a r ,  S . 23 , was equal 

t o  th a t  o f  th e  e a r l i e s .  Only in  s e c t io n  3 which was c u t 1 4  -  18  days 

a f t e r  s e c t io n s  1 and 2 , and was based  on th e  h e ig h t o f  S . 23 growing  

a lo n e , d id  I r is h  and New Z ealand show t h e ir  c a p a c ity  fo r  e a r ly  sp rin g  

growth. T h is  growth was, however, m ostly  in  th e  form o f  stem  and, 

in  1958 and I 96O, flo w e r in g  h ead s. T h is  s u g g e s ts  th a t  o n ly  when stem
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e lo n g a tio n  and a s s o c ia te d  flo w er in g  head production  ta k e  p la c e  does 

th e  growth r a te  o f  th e  e a r ly  c u l t iv a r s  in c r e a se  r e l a t iv e  to  th e  l a t e  

ty p es .

A s im ila r  op in ion  i s  a ls o  h e ld  by C harles ( l9 6 la )  who quoted th e  

fo llo w in g  r e s u l t s  o b ta in ed  at Aberystwyth

Y ie ld  lb /a c r e
cu t 3 . 2a 3 .2 4 I r i s h

605 636 607
849 1078 1188

1316 1720 1740

20/ 3/52
8 / i / 5 2  
18/ 4 /52

T h is data con firm s th e  h y p o th e s is  put forward and would in d ic a te  th a t  

growth a t A uchincru ive i s  3"4 weeks la t e r  than a t A berystw yth.

I t  i s  n o t ,  however, su g g ested  th a t ,  b ecau se p la n ts  are in  th e  

stemmy s ta g e ,  t h e ir  v a lu e  i s  reduced. I t  has been  shown, M inson, 

Raymond and M orris ( i9 6 0 )  th a t ,  up to  th e  p o in t o f  ear emergence, r y e 

g r a sse s  are  e q u a lly  d ig e s t ib le ;  th e r e fo r e , a lthough  th e  more rap id  

growth o f  New Z ealand and I r i s h  i s  a s s o c ia te d  w ith  p rep a ra tio n  fo r  

f lo w e r in g , i t  does not reduce i t s  u se fu ln e s s  up to  t h i s  p o in t o f  deve

lopm ent.

F o llow in g  t h i s  q u estion  fu r th e r , i t  i s  in t e r e s t in g  to  compare 

th e  y ie ld s  o f  I r i s h  and 3 .2 3  iu  1959, when s e c t io n  3 was c u t on May

5 th , w ith  th e  t o t a l  o f  th e  two c u ts  (A p r il 18th  and May 7th) o f  s e c 

t io n  2 th a t  covered  approxim ately  th e  same p e r io d  o f  tim e. A lso  a

comparison o f  New Zealand and 3 .2 3  in. I960  in  th e  s in g le  cu t o f  s e c t io n

3 (May 19th ) w ith  th e  two c u ts  o f  s e c t io n  2 (May 2nd and May 24th ) i s  

r e v e a lin g . By e x tr a c t in g  t h i s  in form ation  ffom t a b le s  I . I 6 and I . 3O 

th e  fo llo w in g  p ic tu r e  a p p ea rs:-



" 194

Y ie ld  g /p lo t

D ate o f  cu t I r is h S.23

May 5 th  1959
A p r il 18th  May 7th  1959

37.8
2 1 .6

1 9 .8
2 7 .4

N.Z.

May 19th  i 960
May 2nd + May 24th  I960

49 .2
37.3

24.0
3 5 .9

I t  would th e r e fo r e  appear th a t when th e  growth o f  I r is h  and 

New Zealand i s  in te r r u p te d , and heading re ta rd ed , then  3 .2 3  can g iv e  

a com parable y ie ld  during th e  sp r in g  p er io d . S im ila r  com parisons 

were n o t p o s s ib le  fo r  1958 as th e  c u t t in g  d a tes  d id  n o t f a l l  in  th e  

n e c e ssa r y  p a tte r n .

The r e l a t i v e l y  poor sp rin g  growth o f  New Z ealand in  season s 1958  

and 1959 (a ty p ic a l  fo r  an e a r ly  m aturing ry eg ra ss) may have been due 

to  w eather c o n d it io n s  in  March and A p r il o f  th o se  y e a r s . R eference  

to  ta b le  A 1.2  shows th a t th ere  were co n s id e r a b ly  more days o f  r e c o r 

ded f r o s t  in  th o se  y ea rs  than in  I960  when New Z ealand d isp la y e d  i t s  

exp ected  e a r ly  growth. O bservations o f  New Zealand s p e c ie s  a t  

A uchincru ive have in d ic a te d  th a t th ey  are s u s c e p t ib le  t o  f r o s t  damage 

in  e a r ly  sp rin g  and D av ies ( i9 6 0 )  n o ted  a s im ila r  e f f e c t  in  autumn. 

C on verse ly , th e  e a r ly  sp rin g  y ie ld  o f  I r i s h  was g r e a te s t  in  1958 and 

1959 but t h i s  can be a t tr ib u te d  to  a red u ctio n  o f  both  sta n d  and 

v igou r ra th er  than a c l im a t ic  e f f e c t .

L ate May and June p rod u ction  During t h i s  p er io d  3 .2 3  grew much more 

ra p id ly  than th e  o th er  c u l t iv a r s  e s p e c ia l ly  where th e y  had headed a t  

th e  p rev io u s  c u t . T h is c o in c id e s  w ith  th e  f in d in g s  o f  D a v ies  (1956) 

and dem onstrates how regrowth fo llo w in g  th e  rem oval o f  headed t i l l e r s  

i s  slow er than from v e g e ta t iv e  sh o o ts . T h is  growth peak o f  S . 23 in  

June was a ls o  n o ted  by Hunt ( l9 5 9 )  and can undoubtedly be a s s o c ia te d  

w ith  th e  l a t e r  m aturing c h a r a c t e r is t ic s  o f  t h i s  c u l t iv a r .



-  195

Summer and autumn p roduction  Y ie ld  d if fe r e n c e s  betw een th e  c u l t iv a r s  

in  th e  f i r s t  and second h arvest y ea rs  were v ery  much l e s s  during th e  

l a t t e r  part o f  th e  season  but were in flu e n c e d  by th e  v a ry in g  c u t t in g  

tim es o f  th e  s e c t io n s .

I t  was n ot l i a b l e  th a t  in  th e  lo n g er  in t e r v a ls  betw een d e f o l ia 

t io n s  o f  s e c t io n  1 th e  y i e ld  o f  New Zealand and S . 25 was g r e a t ly  

in c r e a se d  r e l a t iv e  to  I r i s h , in d ic a t in g  th e  d if fe r e n c e  in  p o t e n t ia l  

y ie ld  o f  th e s e  c u l t iv a r s .

In  th e  f i r s t  and second h arvest y ea rs  th e  y i e ld  o f  I r is h  in  th e  

s e c t io n  c u t l a t e  in  sp r in g  was b e t t e r  or as good a s  New Zealand and

5 .23  uud i t  would seem th a t t h i s  p a r t ic u la r  management i s  more favour

a b le  to  I r i s h ,  or l e s s  favou rab le  t o  th e  o th e r s , than th e  more in te n 

s iv e  trea tm en ts  o f  s e c t io n s  2 and 3*

In th e  f in a l  y e a r , when I r i s h  had l o s t  most o f  i t s  v igou r i t  was 

o u ty ie ld e d  by New Z ealand and 3 .2 3  under a l l  c u t t in g  managements w h ile  

th e r e  was l i t t l e  p r a c t ic a l  d if fe r e n c e  between New Z ealand and 8 .2 3 .

Apart from th e  f a l l  o f f  in  th e  y i e ld  o f  I r i s h  during th e  th ir d  

year th e  most im portant y i e ld  d if fe r e n c e s  occurred  in  th e  sp r in g  and 

e a r ly  suimier and th e s e  were m o d ified  by th e  c u t t in g  sequence; th e  

l a i ’g e s t  d if f e r e n c e s  ta k in g  p la c e  when th e  f i r s t  out was d elayed  u n t i l

5 .23  had reached  th e  p re-arranged  gra z in g  h e ig h t by w hich tim e both  

New Z ealand and I r is h  were about t o ,  or had, headed.
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Y ie ld  o f  c u l t iv a r  m ix tu res  

I r i s h  + New Zealand

By com bining two c u l t iv a r s  w ith  approxim ately th e  same growth 

c y c le  no b e n e f it  from a more l e v e l  sea so n a l prod u ction  co u ld  be 

ex p ected . The m ixture d id , however, show se v e r a l advantages over 

e ith e r  c u l t iv a r  s e p a r a te ly . The poor sp rin g  growth o f  New Zealand  

in  1938 and 1959 was compensated for  by th e  I r is h  f r a c t io n  o f  th e  mix

tu re  and, in  I 96O, th e  p o s it io n  was rev ersed  when New Zealand was th e  

more p ro d u ctiv e  and th e  IN m ixture again  responded to  i t s  h igh er  y i e l d 

in g  component.

At o th er  t im e s , in  th e  f i r s t  h a rv est y ea r , th e  M  y ie ld  was not 

m a te r ia lly  d if f e r e n t  from I r i s h  or New Zealand but during th e  second  

y ea r , when th e  y i e ld  o f  I r is h  was b eg in n in g  t o  f a l l ,  th e  IN m ixture  

was m ain ta in ed  by New Zealand and o u ty ie ld e d  I r is h  a lo n e . In th e  

th ir d  year IN was d i s t i n c t l y  b e t te r  than I r is h  and behaved in  a s im i

la r  nwmner t o  New Z ealand. There were two o cca s io n s  (5^d and 5 th  

c u ts  o f  s e c t io n  2) when th e  IN m ixture s ig n i f i c a n t l y  o u ty ie ld e d  both  

I r is h  and New Z ealand. By r e fe r e n c e  to  f ig u r e  1 .2 2  t h i s  i s  seen  to  

have been due t o  th e  New Z ealand component o f  th e  m ixtu re g iv in g  a 

g r e a te r  y i e l d  than New Zealand a lo n e . T h is in d ic a te s  t h a t ,  a s  th e  

I r i s h  p la n ts  weakened. New Z ealand was a b le  to  e x p lo i t  th e  space vaca 

te d ,  both  above and below  ground, and produce more herbage from a sm al

l e r  number o f  p la n ts  than were p resen t in  th e  pure New Z ealand p lo t s .  

There were IO48 t i l l e r s  per sq . f t .  in  th e  New Z ealand treatm en t in  

s e c t io n  2 a t  November I960  ( t a b le  l.ZpL) and 1158 t i l l e r s  in  th e  IN 

m ixture o f  w hich New Z ealand produced 86^  or 979 t i l l e r s  ( t a b le  I . 42 ) .  

Thus th e  h ig h er  y i e ld  o f  New Z ealand in  a s s o c ia t io n  w ith  I r i s h  must
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have oome from a h igh er  y i e l d  per t i l l e r  from th e  few er, and more 

w id e ly  spaced  New Zealand p la n ts .  In  an experim ent comparing broad

c a s t  and w id e ly  spaced g r a s s e s ,  Gardner (1958) d e sc r ib e d  how cock s

fo o t  in  21" rows gave a h ig h er  y i e ld  than when b ro a d ca st. T h is  

su g g e s ts  th a t  th e r e  may b e a sp acin g , vary in g  w ith  s p e c ie s ,  at which  

a h igh er  y i e l d  w i l l  be o b ta in ed .

H o llid a y  ( 1961) in  h is  exam ination o f  p la n t  p o p u la t io n /y ie ld

r e la t io n s h ip s  found, in  th e  second year o f  a t r i a l  comparing New

Zealand r y e g r a ss  sown a t r a t e s  o f  from 5- I 6O lb .  p er a c r e , th a t  th e  

5 lb .  seed  r a te  gave a s l i g h t l y  h igh er y i e ld  than a l l  o th e r s . He 

s u g g e s ts ,  however, th a t  a p a ra b o lic  r e la t io n s h ip  betw een p op u la tion  

and y i e l d  i s  o n ly  o b ta in ed  when growth i s  a s s o c ia te d  w ith  rep rod u ction . 

I t  was fu r th e r  contended  th a t ,  where p rod u ction  i s  c o n fin e d  to  v e g e ta 

t i v e  grow th, a maximum i s  reached  beyond which in c r e a s e s  in  p o p u la tion

w i l l  n e ith e r  in c r e a se  or d ecrea se  y ie ld .

A lthough s t a t i s t i c a l l y  s ig n if ic a n t  in c r e a se s  over I r i s h  and 

New Z ealand were o n ly  o b ta in ed  at 2 c u ts  in  s e c t io n  2 during I 96O,

th ere  were sm a ll, but c o n s is t e n t ,  in c r e a se s  a t every  cu t o f  th a t  year

in  s e c t io n  2 , and, on th e  t o t a l  fo r  th e  y ea r , a in c r e a se  over th e

mean y i e l d  o f  I r i s h  and New Zealand was record ed . The New Zealand

share o f  t h i s  t o t a l  was 88^  and in  a c tu a l w eigh t o f  herbage th e  New 

Zealand in  th e  IN m ixture again  gave s l i g h t ly  more than th e  New 

Zealand growing a lo n e . As w i l l  be seen when th e  p o s i t iv e  in te r a c 

t io n  between New Z ealand and S .25 i s  d isc u sse d  n e ith e r  o f  th e  y ie ld s  

o f  th e s e  c u l t iv a r s  in  m ixture exceeded  th a t produced in  pure c u ltu r e .

I t  would th e r e fo r e  appear th a t  th e s e  p o s i t iv e  in t e r a c t io n s  e x h ib ite d  

by th e  IN and NS m ix tu res  r e s u lt e d  from d if f e r e n t  c a u s e s . The advan

ta g e  o f  th e  IN com bination  was d er iv ed , as in d ic a te d , from th e  g r e a te r
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p r o d u c t iv ity  o f  more w id e ly  spaced p la n ts  o f  New Z ealand w h ile ,  

a s  d is c u s se d  l a t e r ,  th e  NS advantage appeared to  come from a b e t t e r  

u t i l i s a t i o n  o f  a v a ila b le  growth space.

P rend ergast ( l9 5 9 )  r e fe r r e d  to  a t r i a l  in  w hich a p o s i t iv e  

in te r a c t io n  was o b ta in ed  from I r i s h  and New Z ealand, and th e  p resen t  

r e s u l t s  do ten d  t o  confirm  t h i s  f in d in g .

I r i s h  + 3 .2 5

I f  th ere  i s  t o  be any advantage in  com bining e a r ly  and l a t e  

c u lt iv a r s  th en  i t  must come in  sp r in g  and e a r ly  summer when th e  

growth r a te s  are d i f f e r e n t .  In  th e  p resen t experim ent t h i s  s i t u a 

t io n  d id  n o t a r i s e  u n t i l  stem e lo n g a tio n  o f  I r i s h  had commenced. Up 

to  th a t  p o in t ,  a s  can b e seen  from th e  r e s u l t s  o f  s e c t io n s  1 and 2,

3 .2 3  was e q u a lly  p ro d u ctiv e  and th e  y i e l d  o f  th e  com bination  was l i t t l e  

d if f e r e n t  t o  e i th e r  component a lo n e . In  1958 and 1959 , th e  f i r s t  cu t  

o f  s e c t io n  3 was taken  a t  a tim e when I r i s h  was m arkedly more produc

t i v e  than S.23* In  1958 , th e  IS  m ixture d id  n ot r e f l e c t  t h i s  h ig h er  

I r i s h  y i e ld  b e in g  65*9 g . , 45*6 g . and 44*5 S* fo r  I r i s h ,  3 .2 3  and IS  

r e s p e c t iv e ly .  In  1959 th e  r e s u l t  was s l i g h t l y  b e t t e r  and th e  y ie ld s  

w ere, aga in  r e s p e c t iv e ly ,  37*8 g . ,  19*8 g . and 23 .2  g . T h is very  

s l ig h t  upward movement o f  IS compared to  3 .2 3  can h a rd ly  b e d escr ib ed  

as l e v e l l i n g  th e  flo w  o f  herbage as i t  came so  fa r  below  th e  h igh  

y i e l d  o f  I r i s h .  O bviously  S .23  was e x e r tin g  th e  major in f lu e n c e  in  

th e  m ixture and su p p ressin g  th e  fr e e  ex p ress io n  o f  th e  more ra p id  

sp rin g  growth o f  I r i s h .  T h is  i s  a l l  th e  more in t e r e s t in g  when i t  

i s  c o n s id ered  th a t  th e  1958 e f f e c t  occurred  a t th e  f i r s t  c u t o f  th e  

f i r s t  h a rv est y ea r .



199 -

By i 960 , th e  p r o d u c t iv ity  o f  I r i s h  had so  d im in ish ed  th a t  

i t s  l a t e  sp r in g  y i e l d  was l i t t l e  (and th a t n ot s ig n i f ic a n t ly )  b e t te r  

than S ,23* T h is p o s it io n  was s im ila r  to  th a t  in  s e c t io n s  1 and 2 

and th e  IS  y i e ld ,  as in  th o se  s e c t io n s ,  was n o t s ig n i f i c a n t l y  d i f f e 

ren t from e i th e r  component. The y ie ld s  were r e s p e c t iv e ly  fo r  I r i s h ,

S .23  and IS  29 .9  g . , 24*0 g. and 28 .9  g.

T hese r e s u l t s  are  co n tra ry  t o  th e  t h e o r e t ic a l  b e n e f i t s  o f  com

b in in g  e a r ly  and l a t e  m aturing r y eg r a sses  w ith  complementary growth 

c y c le s ,  and th e  f a i lu r e  o f  th e  m ixture to  d is p la y  any b e n e f it  can be 

tra ce d  to  two main c a u ses . The f i r s t  was th e  r e l a t i v e l y  h igh  y i e l d  

o f  S .23  in  e a r ly  sp r in g , p r io r  t o  I r is h  stem e lo n g a t io n , and th e  

second was th e  ra p id  su p p ression  o f  I r is h  by S . 23 .

When S .23  en tered  i t s  ra p id  growth phase in  l a t e  May and June 

th e  IS y i e ld  d id  show a sm all upward movement compared to  I r i s h  which  

was now th e  lo w e st  y ie ld e r .  From a p r a c t ic a l  v iew poin t th ere  i s  no 

advantage in  p rov id in g  a more l e v e l  production  o f  herbage from a mix

tu re  o f  c u l t iv a r s  i f  an o v e r a l l  h igh er p rod u ctio n , w hich may f lu c tu a te  

more, can be a ch iev ed  from one c u l t iv a r  by i t s e l f .  T h is , in  g en era l 

term s, d e sc r ib e s  th e  IS p rod u ction  except in  I 96O (S e c t io n  3 , Cut 2) 

when th e  IS y i e ld  was s ig n i f i c a n t l y  g r e a te r  than e i th e r  I r i s h  or S .2 3 .  

From f ig u r e  1 .2 3  i t  can be seen  th a t t h i s  was due t o  th e  S .2 3  compo

nent o f  th e  m ixture producing more than S .23  growing by i t s e l f .  T h is  

was s im ila r  to  th e  s i t u a t io n  w hich e x is t e d  when th e  IN m ixture exceeded  

New Zealand a lon e  and has a lread y  been d isc u sse d . T h is  ga in  o f  IS  

over i t s  components con tin u ed  throughout th e  season  and, in  t o t a l ,  

amounted to  a 26^ in c r e a se  over S .2 3  and 38^ over I r i s h .
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There would th e r e fo r e  appear t o  he l i t t l e  advantage In te r n s  

o f  y i e l d  o f  com bining I r i s h  and S .2 3  over S .2 3  a lo n e  u n le s s  th e  

f i r s t  ou t i s  d elayed  u n t i l  I r i s h  has reached th e  ear emergence s ta g e ,  

■when a s l i g h t l y  more l e v e l  sp r in g  y ie ld  can be o b ta in ed , and p o s s ib ly ,  

as in  i 960 , a h ig h er  t o t a l  y i e ld .  The advantages over I r is h  a lo n e  

were o b v iou s, b u t, s in c e  I r i s h  was co n sid era b ly  low er y ie ld in g  than

5 .23  t h i s  was to  be expected .

New Z ealand f  3 .2 5

The com bination  o f  New Z ealand w ith  S .23  was s im ila r  to  th e  IS  

m ixture in  th a t  an e a r ly  and l a t e  maturing c u l t iv a r  were p la ced  

to g e th e r  b u t, in  th e  c a se  o f  the^ NS m ixture, th e  New Zealand (ap art  

from th e  e a r ly  p art o f  th e  f i r s t  h a rv est year) by i t s e l f  was as pro

d u ctiv e  as S .23 , w hereas I r is h  d e c lin e d  in  p r o d u c t iv ity  over th e  

th r e e  y ea rs  o f  th e  t r i a l .

In  s e c t io n s  1 and 2 which were f i r s t  to  be c u t  each y ea r , th e

5 .23  y ie ld s  w ere, a s  has been shown -when th e  c u l t iv a r s  growing a lon e  

were c o n s id e r e d , e q u a lly  as good as New Z ealand and th e r e fo r e  any 

smoothing o f  th e  growth cu rv e , by th e  m ixtu re, cou ld  n o t be exp ected . 

Such was th e  c a se  in  1938 and 1939 but in  I 96O, in  s e c t io n  2, th e

NS y i e ld  was s l i g h t l y  g r e a te r  than Nevf Zealand and s ig n i f i c a n t l y  

g r e a te r  than S .23 . T h is , as -w ill be seen , was th e  b eg in n in g  o f  a 

growth p a tte r n  w hich was t o  ca rr y  th e  NS y i e ld  w e l l  above th o se  o f  

i t s  components.

In  s e c t io n  3 ( f i r s t - c u t  each spring at a tim e when New Z ealand  

had a h ig h er  r a te  o f  gro-wth than S .23) th e  NS y i e l d  d id  improve r e l a 

t i v e  to  S .23 , excep t in  193# when New Zealand growth was slow . Thus 

at th e  cu t taken on May 3 th  1939, th e  NS y i e ld  r o s e  above b o th  o f  i t s  

com ponents, th e  in c r e a se  over S .23  b e in g  s ig n i f i c a n t ,  and on May 1 9 th
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I960 th e  NS again o u ty ie ld ed  S .23  but was l e s s  than New Zealand.

These r e s u lt s  are what would be hoped for from suoh a m ixture and agree 

w ith th e  work o f  Charles (1961) already quoted.

When S.23  passed in to  i t s  rapid growth phase in  la t e  May and June 

the NS y ie ld  d id  not noticeably r e f le c t  t h i s  change in  1938 and th e  aver

age y ie ld  o f  NS was s ig n if ic a n t ly  l e s s  than S.23* This was due to  the  

New Zealand ex er tin g  a supp ressive in flu en ce  on S.23* In 1939 and I 96O 

when S.23  had become dominant no such suppression  occurred and NS y ie ld s  

rose  w ith  th e  in creased  growth r a te  o f  8 . 23*

In th e  f i r s t  harvest year, a fte r  th e  spring p eriod  was passed , th e  

NS y ie ld  was s im ila r  to  S .23 b u t, in  th e second y ear, th e  m ixture produ

ced s ig n if ic a n t ly  more than i t s  components in  th e  fourth cut o f  sec tio n  

3* This trend  had been obvious from th e  f i r s t  cut o f  1939 and was seen  

at a l l  succeeding c u ts  and, although s t a t i s t i c a l  s ig n if ic a n c e  was not 

reached at every ou t, th e  accumulated b e n e fit  r e su lte d  in  a s ig n if ic a n t  

p o s it iv e  in te r a c t io n  on th e y e a r ’ s t o t a l .  The actu a l in c r ea se  was 

on th e mean y ie ld  o f  New Zealand and S .2 3 , an amount which was not w ith 

out p r a c t ic a l im portance.

The f in a l  year produced more evidence o f  th e  su p e r io r ity  o f  NS over 

New Zealand or S.23  end t h i s  was not confin ed  to  se c t io n  3* Although 

t h is  advantage was not present at each cu t o f every s e c t io n  and the trend  

was for la r g er  in crea se s  in  se c t io n s  2 and 3 the in crea se  on th e  mean 

t o t a l  y ie ld  o f  New Zealand and S .2 3 , averaged over a l l  s e c t io n s , was l 6^. 

In s e c t io n s  1 , 2 and 3 i t  was r e sp e c t iv e ly  3 / ,  3 ^  and 14^.

The reason for t h is  in te r a c tio n  was probably a b e tte r  u t i l i z a t io n  

o f a v a ila b le  growth space, and su n lig h t, by th e  m ixture o f  upright and 

p ro str a te  p la n ts  than by e ith e r  one s in g ly . At th e e a r l ie r  c u ts  in
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spring i t  was n o tice d  th a t th e  c u lt iv a r s  tended to  occupy two d is t in c t  

la y e r s  w ith  New Zealand above and S .23  below . I t  i s  u n lik e ly  th a t the  

t a l l e r  New Zealand, w ith  i t s  sm aller number o f r e la t iv e ly  heavy t i l l e r s ,  

would shade th e high t i l l e r i n g  S.23 s u f f i c ie n t ly  to  in h ib it  i t s  growth, 

and in  t h is  manner th e  h igher y ie ld  recorded cou ld  have been obtained . 

Since th e  in te r a c t io n  was on ly  apparent in  c e r ta in  years and se c t io n s  

i t s  su ccess may depend on a c e r ta in  balance between New Zealand and S .23  

which was not achieved u n t i l  S .23  assumed dominance. A d isc u ss io n  on 

th e r e la t iv e  co n tr ib u tio n  and development o f  th ese  c u lt iv a r s  w i l l  be 

in clu d ed  in  a la t e r  s e c t io n  (page 208).

S im ilar advantages have been found by sev era l workers, Gregor ( 194O), 

Man8on e t  a l .  ( l9 5 2 ) , Prendergast (l9 5 9 ) when c u lt iv a r s  o f  a sp e c ie s  were 

canbined, although O harles (1961) found no such b e n e f it s .

In general terms i t  can be sa id  th a t th e  m ixture o f  New Zealand and

S.23  was b e tte r  ab le to  e x p lo it  th e a v a ila b le  growth space, and su n lig h t, 

than e ith e r  c u lt iv a r  sep a ra te ly  and a h igher y ie ld  ensued. A lso , a t  

th e  tim es in  spring when New Zealand was o u ty ie ld in g  S .23, and when sub

seq uently  S .23 o u ty ie ld ed  New Zealand, th e  m ixture reduced th ese  f lu c tu a 

t io n s  and provided a more even y ie ld .

I r is h  + New Zealand + S .23

In the f i r s t  h arvest year the combination o f a l l  th ree  c u lt iv a r s  

in  se c tio n  3 le d  to  a more even d is tr ib u tio n  o f y ie ld ,  as th e  e a r ly  I r is h  

growth r a ise d  the y ie ld  o f  th e  m ixture to  a po in t between th a t o f  I r is h  

and the low er y ie ld in g  New Zealand and S .23. This did  not happen when 

I r is h  and S .23  were combined and may be exp la in ed  by th e  fa c t  th a t th ere  

were fewer 8 .2 3  p la n ts  presen t in  th e INS m ixture and th ese  were unable  

to  reta rd  th e  I r is h  growth. T his r e s u lt  was repeated  in  1959 and I960
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due r e s p e c t iv e ly  to  the production from I r ish  and New Zealand. As 

w ith the IS and NS m ixtures the s im ila r ity  in  y ie ld  o f a l l  c u lt iv a r s  

in  se c t io n s  1 and 2 precluded any marked le v e l l in g  o f  seasonal growth.

In a l l  years th e  second c u ts  o f  sec tio n  3 were in flu en ced  by th e

S.23  component and th e  y ie ld  was, in  most c a se s , r a ised  above th ose  o f  

I r is h  and New Zealand. This l e v e l l in g  o f th e  supply o f  herbage in  th e  

f i r s t  and second c u ts , l ik e  th e  NS m ixture, was a near p e r fe c t  example 

in  p r a c tic e  o f  c u lt iv a r s  w ith complementary growth c y c le s  d o v e ta ilin g  

to g e th er . In term s o f a v a ila b le  herbage such d o v e ta ilin g  does o f  course  

mean th a t , in  most c a se s , th ere  w i l l  be a sm aller amount o f  herbage on 

o ffe r  a t any one period  than would have been p o s s ib le  from th e h igh est  

y ie ld in g  component o f  a m ixture. I f ,  however, th e d if fe re n c e  between 

th e  b est c u lt iv a r  and th e  m ixture i s  not too great and f in a l  y ie ld  does 

not su ffe r  (a s  in  th e m ixtures under d iscu ssion ) th ere would seem to  be 

a good ca se  for  th e  use o f m ixtures o f  c u lt iv a r s . A high percentage  

o f the f lu sh  growth in  spring i s  o ften  wasted under farming co n d ition s  

and a s l ig h t ly  sm aller but more even production o f  herbage would help  

to  overcome t h is  d i f f i c u l t y .

During th e remainder o f each season th ere  were sm all, and u su a lly  

n o n -s ig n if ic a n t , d if fe re n c e s  between the y ie ld s  o f  INS and i t s  components; 

on no occasion  was th e  y ie ld  o f th e  h ig h e s t-y ie ld in g  c u lt iv a r ,  growing 

a lon e , s ig n if ic a n t ly  exceeded by th a t o f  INS. A lth o u ^  I r is h ,  in  th e  

f in a l  year, produced very l i t t l e  in  th e  m ixture, no p o s it iv e  in te r a c t io n  

was recorded as took p la ce  in  th e  NS m ixture; t h is  may have been due to  

an in co rrec t balance between th e  c u lt iv a r s . T his po in t i s  taken up 

la te r  (page 210) .
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While th ere were b e n e f it s  in  spring from th e  INS com bination, 

when a r e la t iv e ly  la t e  cut was taken ( i . e .  oomparecL to  the c u lt iv a r s  

grown a lo n e ), th ere  was no advantage in  terms o f  t o t a l  y ie ld  over th e  

season but th e  evidence does add to  th a t already obtained in  favour o f  

combining c u lt iv a r s .

E ffe c t  o f  c u lt iv a r  com bination on percentage d is tr ib u tio n  o f  y ie ld

In th e d iscu ssio n  on y ie ld s ,  referen ces  were made to  season a l d is 

tr ib u tio n ; t h i s  w i l l  now be considered  in  more d e t a i l .

The most outstanding fea tu re  revea led  by th e  conversion  o f  th e  y ie ld  

data in to  percentage d is tr ib u tio n  was th e  tremendous e f f e c t  o f th e  date  

o f  th e f i r s t  c u t. The changes in  d is tr ib u tio n  th a t r e su lte d  from modi

fy in g  th e  date o f  c u tt in g  fa r  outweighed any d if fe r e n c e s  due t o  c u lt iv a r  

m ixtu res. From th e p r a c t ic a l v iew p oin t, t h is  i s  th e  c r i t i c a l  fa c to r  

determ ining th e  p a ttern  o f  y ie ld ;  th e  longer th e  f i r s t  cut i s  delayed, 

the g rea ter  w i l l  be th e percentage o f  t o t a l  y ie ld  in  th a t c u t . The d is 

tr ib u tio n  o f y ie ld  a fte r  a la r g e  spring crop was more even and a subse

quent autumn f lu sh , which tended to  develop under th e  e a r l ie r  spring  

c u tt in g  managements, was avoided. The frequency o f  c u tt in g  a lso  had 

an e f f e c t  on the second f lu sh  s in ce  sec tio n  2 , which was cut at f a ir ly  

regu lar in te r v a ls  o f  2-3 weeks, d isp layed  rather l e s s  o f  an in crea se  in  

the August period  than se c t io n  1 in  which th e  in te r v a ls  between c u ts  were 

longer.

W ithin each c u tt in g  s e c t io n , th ere  were s l ig h t  d if fe r e n c e s  due to  

the m ixing o f c u lt iv a r s  o f  d if fe r e n t growth c y c le s  but th ese  were seen  

to  occur c o n s is t e n t ly  on ly  in  the ea r ly  part o f th e  season .

The com bination o f I r is h  w ith  8 .2 3  did g ive  a more l e v e l  production

in  the f i r s t  year b efo re  S.23 became dominant but th e r e a fte r  th e  d i s t r i 

bution  was sim ila r  to  th a t o f  S.23*

J
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As the growth p a ttern s o f  New Zealand and S.23 were s im ila r  in  

1958 the y ie ld  o f  the mixture o f  th ese  c u lt iv a r s  was l i t t l e  d if fe r e n t  

from e ith e r  a lon e. In th e fo llo w in g  year there was a s l ig h t  le v e l l in g  

o f growth where a l a t e  spring cut had been talcen and in  the f in a l  year 

th is  w as^parent under a l l  c u tt in g  managements. Taken o v e ra ll th erefo re  

the INS m ixture had th e  most l e v e l  production o f th e c u lt iv a r  m ixtures 

bu t, as has been already s ta te d , a s l ig h t  change in  management would have 

caused a much greater  s h i f t  in  season al y ie ld  than any permutation o f  

c u lt iv a r s .

C ontribution to  y ie ld  by comoonents o f  m ixtures

I n te r -c u lt iv a r  com petition  was stro n g ly  r e f le c te d  in  th e  con tribu 

t io n  to  the t o t a l  y ie ld  o f th e  m ixtures by the a sso c ia te d  o u lt iv a r s .

The percentage con trib u ted  by each c u lt iv a r  i s  an ab so lu te  measure o f  

i t s  a b i l i t y  to  compete w ith i t s  neighbours in  a sward. P lan t su rv iva l 

and development were a ls o  recorded and obviou sly  bear a r e la t io n sh ip  to  

production but th e  tru e  assessm ent o f a p la n t’s worth i s  most e a s i ly  mea- 

sured by i t s  y ie ld .  As th ere  éfs no published  data on t h is  aspect o f  th e  

su b ject no comparisons o f  r e s u lt s  were p o s s ib le . The work o f  Charles 

( 1961) whereby samples o f  t i l l e r s  were removed from a sward, grown as 

spaced p la n ts  and c la s s i f i e d ,  g iv e s  a measure o f th e r e la t iv e  proportion  

o f  t i l l e r s  o f  each c u lt iv a r  present but g iv e s  no inform ation on th e ir  

co n tr ib u tion  to  season a l y ie ld  as no measure o f  th e  varying p ro d u ctiv ity  

o f th e  t i l l e r s  over th e  year i s  p o s s ib le . A lso , as has a lready been 

poin ted  ou t, c u lt iv a r s  o f  s im ila r  growth h a b its  cou ld  not be d if fe r e n 

t ia t e d  by t h is  method. C h arles’ work, so far as i t  g o es, i s  in  accord

ance w ith  th e  fin d in g s o f  th e  present in v e s t ig a t io n .
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I r is h  + New Zealand

New Zealand heoame th e  dominant partner o f  th e m ixture in  th e  

f i r s t  harvest year a s , apart from one occasion , i t  con tr ib u ted  over 

5 ^ 0  o f  the y ie ld .  D esp ite  the fa c t  th a t New Zealand did  not n eces

s a r i ly  co n tr ib u te  th e  major p ortion  o f  the y ie ld  at every cut i t  d id  

suppress a sso c ia te d  I r is h  p la n ts  so th at th ey  con tr ib u ted  l e s s  than  

th ey  would have done i f  both c u lt iv a r s  had been o f  equal v igou r. There 

were two occasion s in  1958 ( 3rd & 5th  c u ts  in  s e c t io n  3 ) when I r is h  was 

not suppressed but on n e ith e r  o f  th ese  did  I r is h  g iv e  over 50^  o f th e  

y ie ld .

The co n tr ib u tio n  o f I r is h  became p ro g r ess iv e ly  sm aller during th e  

second and th ir d  years and i t s  average co n tr ib u tion  f e l l  from 42^  to  

18% at th e end o f  1959 and I 960 r e s p e c t iv e ly . T his was m odified  to  a 

degree by management, a s , where I r is h  had been allow ed to  mature b efore  

tak ing th e  f i r s t  spring cut (s e c t io n  3 ) i t s  co n tr ib u tio n  was always 

high er. The in te r e s t in g  p o in t was th at t h i s  h igher co n tr ib u tio n  was 

not con fin ed  to  th e  f i r s t  cu t but continued during th e r e s t  o f  th e  sea

son. This was p a r t ic u la r ly  n o t ic a b le  ia  th e  f in a l  year when th e  d i f f e 

rence was confirm ed s t a t i s t i c a l l y .

These r e s u lt s  suggest th a t , in  sp r in g , by a llow in g I r is h  to  reach  

th e heading sta g e  b efore  c u tt in g  i t  was b e tte r  ab le  t o  compete w ith  New 

Zealand, not only at th e  f i r s t  cu t but a lso  subsequently. T his hypo

t h e s is  i s  borne out by th e  r e s u lt s  given in  ta b le  1 .3 5  which showed th a t  

in  se c t io n  3 th e  depression  o f  I r is h  when in  company w ith  New Zealand 

was 28% on th e  annual t o t a l  w h ile  in  th e s e c t io n s  1 and 2 i t  was 65% 

and 71% r e s p e c t iv e ly . A s im ila r  e f fe c t  was seen on th e  t o t a l  for th e  

3 years where I r is h  was suppressed by 22%, 35% and 49% in  th e  se c t io n s
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3 , 1 and 2 r e sp e c t iv e ly . As the main d iffe re n c e  between th e c u tt in g

se c tio n s  was in  th e  tim ing o f  th e  f i r s t  cut th e degree to  which I r is h  

i s  suppressed must h in ge, to  a la rg e  ex te n t, on t h is  one p o in t.

The downward trend o f  I r is h  con tr ib u tion  su g g ests  th a t , had the  

experiment been continued , the y ie ld  from I r ish  would have become even 

l e s s ,  u n t i l  a point was reached when th e  IN m ixture would have beccme 

v ir tu a l ly  a pure New Zealand sward.

I r is h  + S .23

The more a g g ressiv e  nature o f  S .23 compared to  New Zealand was 

confirmed by th e s e v e r ity  w ith  which I r is h  was suppressed in  th e  IS 

m ixture. Only in  the f i r s t  cu t o f  the experiment was the I r is h  con

tr ib u tio n  30% o f th e  t o t a l  y ie ld .  In th e  second cut i t  f e l l  to  32% and 

gradually  t a i l e d  o f f  to  27% at the end o f  the f i r s t  year. There was a 

s l ig h t  resurgence a t th e beginning o f 1959 but by th e  end o f  th at year  

the average co n tr ib u tio n  was down to  14%. I r is h  never recovered from 

t h is  p o s it io n  and th e f a l l  continued during I 96Û to  th e  f in a l  average 

fig u re  o f  8%. This almost com plete domination o f  I r is h  by S .23 had 

been reached gradually  over th e th ree  years rather than by any sudden 

upswing o f  S .23 iu  any one year.

The com p etitive  a b i l i t y  o f  S .23 was so great th a t even th e  more 

mature I r is h  growth produced in  th e f i r s t  cut o f  se c t io n  3 which, as 

has been d iscu ssed , allow ed I r is h  to  b e tte r  compete w ith  New Zealand, 

did not prevent S.23 from becoming dominant. As was seen  in  ta b le  1 .6  

I r is h  was a c tu a lly  b eing  suppressed by S.23  at t h is  p eriod  to  22% l e s s  

than i t s  p o te n t ia l .

In co n tra st to  th e  IN m ixture, th e I r is h  co n tr ib u tio n  to  y ie ld  and 

i t s  percentage suppression were never very d if fe r e n t  in  s e c t io n  3 from
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sec tio n  2 which had a com pletely  d if fe re n t c u tt in g  c y c le . E vid en tly  

th e aggressive  nature o f  S .23 was so much greater  than th a t o f  New 

Zealand th a t I r is h  was unable to  b e n e fit  from th e longer growth p eriod , 

afford ed  in  sp rin g , to  sec tio n  3* Another point o f  in t e r e s t ,  which 

a r is e s  from th e same cau se , was the greater suppression o f  I r is h  by

S .23 in  sec tio n  1 . This e f f e c t  was more apparent in  th e  la s t  year o f  

the t r i a l ,  when th ere  were longer in te r v a ls  between th e  c u ts  o f sec tio n  

1 than the other s e c t io n s . During th ese  longer in te r v a ls  th e  suppres

s iv e  in flu en ce  o f  S .23 developed w ith  th e r e s u lt  th at I r is h  was suppres

sed by 89% in  sec tio n  1 compared t o  66% and ?6% in  s e c t io n s  2 and 3? 

r e sp e c t iv e ly . This r e s u lt  supports the con clusion  drawn by Norman 

( i 960) who sa id  the maximum c o n p e tit iv e  e f fe c t  would be exerted  by 

a v igorou sly  growing sward out or grased m oderately at in te r v a ls  long  

enough to  a llow  th e  e f f e c t s  o f  com petition upon to p /ro o t r a t io s  and 

sp e c ie s  hab it to  r e a sse r t  them selves during the period  o f  reco v ery ."

Thus, i t  i s  q u ite  c le a r  from t h is  data why th e y ie ld  o f  th e  IS 

m ixture soon took on the pattern  o f the pure 3 .23  sward and why no 

advantage was derived from the more rapid spring growth o f  I r is h .

New Zealand + 3 .23

As in  th e  IS mixture S.23 soon assumed the dominant r o le  when in  

combination w ith  New Zealand. There were, however, sev era l important 

d iffe re n c e s  in  the behaviour o f  S .23 in  a sso c ia tio n  w ith  New Zealand 

compared to  i t s  behaviour in  a s so c ia tio n  w ith I r is h .

F ir s t ,  New Zealand was not suppressed to  th e same exten t as was 

I r i s h  and was ab le to  malce a s ig n if ic a n t  con tr ib u tion  t o  th e  combined 

y ie ld  throughout the whole t r i a l  period . At the l a s t  cu t o f  the f in a l  

year, New Zealand was s t i l l  co n tr ib u tin g  28% o f  th e y ie ld  and for  th e  

t o t a l  y ie ld  o f the th ree  years th e  proportion averaged 39%.
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Secondly, New Zealand exh ib ited  a remarkable e l a s t i c i t y  in  th a t, 

except for  th e  f i r s t  th ree  cu ts  o f  I 958 when S.23 was suppressed, i t  

was suppressed by S .23  at a l l  periods but was ab le to  rev iv e  each 

spring and co n tr ib u te  more, or not far  short o f , th a t g iven  by S .23. 

D esp ite t h is  th ere  was a gradual f a l l  in  th e  average con tr ib u tion  o f  

New Zealand over the y ea rs . The average fig u res  at th e  l a s t  cut o f  

each year were 4-2%, 35% and 28% for 1958, 1959 and I 96O r e sp e c t iv e ly .

Had t h is  continued at th e  same r a te , th e sward would have become com

p le te ly  S .23 dominant in  i t s  seventh harvest year. C harles ( 1961) who

in v e s t ig a te d  th e  com petition  between S .24- (a  s im ila r  typ e  to  Nevf Zealand) 

and S .23 found th at th e  b e n e fit  in  spring, r e la t iv e  to  S .23, o f combining 

3,24- and S .23 had disappeared by th e  f i f t h  harvest year. In another  

t r i a l  he found th a t th e  su rv iv in g  S. 24- t i l l e r s  in  an S .2A|/S,23 sward 

had fa l le n  to  3% by th e  s ix th  harvest year. These r e s u lt s  strongly  

support th e fin d in g s o f  the present experiment.

There was a tendency for  th e con trib u tion  o f New Zealand to  be 

higher in  sec tio n  2 and t h is  was s p e c ia l ly  n o tica b le  during th e second  

harvest year. In t h i s  year sec tio n  2 had been out f i r s t  and v/as out 

once o ften er  than the o th ers . This would suggest th a t th e  more in te n 

s iv e  u t i l iz a t io n  prevented th e  S .23 from becoming as dominant as i t  

did in  th e other s e c t io n s .

The y ie ld  data showed that a p o s it iv e  in ter a c tio n  took p lace  b e t

ween New Zealand and S .23  i î s e c t io n  3 during 1959 and to  some exten t  

in  a l l  s e c t io n s  during I 96O although i t  was c h ie f ly  con fin ed  to  se c t io n s  

2 and 3 . I t  was suggested  th a t t h is  may have been due to  an optimum 

balance having been reached between th e c u lt iv a r s . In 1958 when no 

advantage was recorded for  th e  NS m ixture the y ie ld  (a f te r  th e  f i r s t
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cu t) was d iv id ed  approxim ately l̂ O/GQ from New Z ealand/8 . 23. In 1959 

sec tio n  3> where the in te r a c tio n  showed up, had a d iv is io n  o f y ie ld  

30/70 w hile  th e  proportions were 43 /52  and 3^/70 fo r  s e c t io n s  2 and 1 

r e s p e c t iv e ly . In I 96O the proportions in  se c t io n s  1 , 2 and 3 were 

r e sp e c t iv e ly , 23/ 77 , 35/65 and 28/72 . Apart from se c tio n  1 in  1959, 

th e  d iv is io n  o f y ie ld  when a p o s it iv e  in ter a c tio n  took p la ce  was around 

the 30/70 mark. I f  t h is  i s  indeed th e optimum p rop ortion s, i t  i s  not 

apparent from th e data why th ere was no in ter a c tio n  in  the 1959 se c t io n  

1 y ie ld s .

I r is h  + New Zealand + 8 ,23

As would he expected , S .23 was th e dominant c u lt iv a r  in  t h is  mix

ture co n tr ib u tin g  approxim ately as much as th e  other two togeth er . I t s

average co n tr ib u tion  rose from 48% in  1958 to  6l% in  I 96O, The d iv i 

sion  o f  y ie ld  th erefo re  did not reach th e 3O/7O proportion suggested  

as being n ecessary  b efore  a p o s it iv e  y ie ld  in ter a c tio n  talc es p la ce .

As the dominance o f S .23  vms in crea sin g  th is  proportion may have been 

achieved in  th e  fo llow in g  year. But, as in  a l l  m ixtures, t h is  d iv is io n  

o f  y ie ld  would only  be a tr a n s ito r y  phase u n le s s , by c a r e fu l management, 

along the l in e s  in d ica ted  by th e  r e s u lt s  o f  t h is  experim ent, the New 

Zealand co n tr ib u tion  can be m aintained. This would in v o lv e  th e  tak ing  

o f a s i la g e  cut in  spring when, as has been shown, th e  a g g ressiven ess

o f  S.23 oan be c u r ta ile d .

There was never any s ig n if ic a n t  d ifferen ce  between th e  con tr ib u 

t io n s  in  th e d if fe r e n t  s e c t io n s , but th e trend was for a s l ig h t ly  low er  

percentage in , th e  la t e  spring c u t , sec tio n  3* E v id en tly  t h is  p a r t i

cu lar  management somewhat reduced th e  com petitive  e f f e c t  o f  S .23.
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In th e  f i r s t  harvest y ear . Hew Zealand and I r is h  shared eq u ally  

the balance o f  th e  y ie ld  but in  th e second year th e co n tr ib u tion  from 

I r is h  f e l l  w h ile  th a t o f  Hew Zealand in creased . This was repeated  

in  th e  th ir d  year when the average I r is h  co n tr ib u tio n  was only  8fL

I t  can th ere fo re  be seen th at th e  S*23 dominance was gained more 

at th e expense o f  I r is h  than Hew Zealand. This statem ent i s  suppor

ted  by th e  data in  ta b le s  1 .3 5 , 1.3& and 1 .3 7  which showed th a t on th e  

t o t a l  for  th e  3 years o f th e experiment the suppression o f  I r is h  and 

Hew Zealand in  th e  IHS m ixture was X̂% and 15^ o f th e ir  p o te n t ia l r e s 

p e c t iv e ly ,  w h ile  S. 23 showed a gain o f

I t  i s  probable th a t in  th e  fourth and subsequent years o f  such a 

sward, when I r is h  had been v ir tu a l ly  e lim in ated , 8*23 would compete 

more s tro n g ly  w ith Hew Zealand and ev en tu a lly  dominate i t .

P lan t S u rv iva l and Development 

G u ltivars growing: alone

Free from th e e f f e c t s  o f in te r -c u lt iv a r  com p etition , th e  c u lt iv a r s  

e x h ib ited  d if fe r e n c e s  in  th e ir  a b i l i t y  to  survive and t i l l e r  under th e  

managements imposed.

The su rv iv a l and t i l l e r  production o f  I r is h  and Hew Zealand were 

s im ila r  and both reached th e  f in a l  stage  o f th e  t r i a l  w ith  and 

56̂ 6 r e s p e c t iv e ly  o f  th e ir  p la n ts  su rv iv in g . As th e ir  t i l l e r  produc

t io n  per p lan t had a lso  been th e  same so was th e ir  t i l l e r  production  

per u n it area.

8 .2 3  d isp la y ed  a h igher su rv iv a l and t i l l e r i n g  r a te  and in  November 

i 960 6iff̂  were s t i l l  su rv iv in g  w ith  n early  10 more t i l l e r s  per p la n t than  

I r ish  or Hew Zealand.
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A ll  th ree c u lt iv a r s  showed a le v e l l in g  o f f  o f  the downward su rv i

v a l curve in  the l a s t  year which suggests th a t th e  l e s s  p e r s is te n t  

typ es had already d ied , and the remainder were o f  a more permanent 

nature and may have survived for  sev era l years. Or i t  may be that 

the l e s s  frequent d e fo lia t io n s  o f  I960 perm itted th e  su rv iv a l o f p la n ts  

th at would otherw ise have died.

The d iffe re n c e  in  su rv iv a l and development between th e ea r ly  and 

l a t e  typ es i s  in  accordance w ith  the fin d in gs o f  Oooper and Saeed 

(1949) who explored th e underlying causes.

G u ltivars in  com petition

I r is h  ryegrass The su rv iv a l and t i l l e r i n g  o f  I r is h  were markedly 

reduced when growing in  the presence o f  New Zealand and/or 8 .2 3 . As 

would be expected th e  e f f e c t  was n o tica b le  f i r s t  on t i l l e r s  per p lant 

and then p lant su rv iv a l. As 8 .23  by i t s e l f  has been shown to  be more 

p e r s is te n t  and o f  higher t i l l e r i n g  p o te n t ia l  than I r is h  or New Zealand, 

i t  i s  not su rp r isin g  th a t I r is h  was suppressed or th a t th e  e f fe c t  o f

8 .23  was greater  than th at o f  New Zealand. In th e  f in a l  year th e  I r is h  

t i l l e r i n g  ca p a c ity  was reduced by 1̂ % and in  company w ith  8 .23  and 

New Zealand r e sp e c t iv e ly .

S ince th e  t i l l e r  and p lan t numbers o f  I r is h  and New Zealand grow

ing alone were s im ila r  the fa c t  th a t New Zealand was ab le to  dominate 

I r is h  when in  a sso c ia tio n  in d ic a te s  th e more vigorous and productive  

nature o f  New Zealand t i l l e r s .  This i s  borne out by th e  r e la t iv e  

y ie ld s  o f I r is h  and New Zealand an I 96O when I r is h  y ie ld e d  con sid erab ly  

l e s s  although i t  had a s im ila r  t i l l e r  number per sq . f t .  T h is p o in t  

w i l l  be enlarged in  a la t e r  sec tio n , (page 212|.).
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Management too  had an in flu en ce  on the development o f  I r is h ,  a s , 

in  m ixture w ith  New Zealand, th e  suppression o f i t s  t i l l e r i n g  ca p a c ity  

was l e s s  when a la t e  spring cu t was talc en than when th e  herbage was 

removed a t an optimum grazing stage* This e f f e c t  was l e s s  n o t ic a b le  

when 8*23 was presen t; th e more agg ressiv e  nature o f  t h i s  c u lt iv e r  

suppressing I r is h  under a l l  managements e s p e c ia lly , as w ith  dry m atter  

y ie ld ,  in  th e  l e s s  in te n s iv e ly  managed sec tio n  1.

New Zealand ryegrass More New Zealand p la n ts  surv ived  and produced 

more t i l l e r s  per p lan t when partnered by I r is h  than when growing alone. 

T his was undoubtedly due to  the inherent a b i l i t y  o f  New Zealand to  

recover more ra p id ly  a fte r  d e fo lia t io n  and to  the d if fe r e n c e  in  the  

p ro d u ctiv ity  o f  each t i l l e r  o f  New Zealand and I r is h  (Table 1*44-) •

The in flu en ce  o f  8 .23  on New Zealand was not n ea r ly  so great as 

i t  had been on I r is h  and a t no tim e was th e  su rv iv a l o f  New Zealand 

growing w ith  8 .23  s ig n if ic a n t ly  below th a t o f  New Zealand a lone. Sim i

la r ly  w ith  I r is h  + 8 .23  present the New Zealand su rv iv a l was not 

depressed. Not u n t i l  th e  th ir d  harvest year d id  8 .2 3  cause a s ig n i

f ic a n t reduction  in  t i l l e r s  per p lan t o f  New Zealand w h ile  w ith I r is h  

a lso  present th ere was a compensating e f f e c t  and New Zealand t i l l e r s  

per p lan t were s im ila r  to  New Zealand a lone.

I t  was, however, obvious from th e  r e s u lt s  o f  the co n tr ib u tio n s  

to  y ie ld  th a t New Zealand was being s l ig h t ly  suppressed by 8 .2 3  r ig h t  

from the f i r s t  year and t h is  fa c t was r e f le c te d  in  th e  co n tr ib u tio n  

made by New Zealand to  t o t a l  t i l l e r s  per sq. f t . ,  a more s e n s i t iv e  

measurement embracing both p lan t numbers and t i l l e r s  per p la n t.

At th e  end o f  th e f i r s t  harvest year, New Zealand co n tr ib u tio n  to  

th e jo in t  t o t a l  t i l l e r  numbers was reduced by on ly  1% in  th e  presence
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o f  8 .23  b u t, by the f in a l  y ear , the aggressiven ess o f  S. 23 was 

depressing th e  New Zealand con tr ib u tion  to  45?̂  beloiv i t s  p o te n t ia l.

This means th a t although n e ith er  su rv iv a l or t i l l e r s  per p lan t were 

reduced s u f f i c ie n t ly  to  be recorded as s ig n if ic a n t ly  depressed , th e ir  

jo in t  expression  was.

S .23 ryegrass I t  has a lready been shown how t i l l e r  production per 

sq. f t .  o f I r is h  and New Zealand i s  reduced in  the presence o f  S. 23 

and i t  i s  th ere fo re  not unexpected th at 8 .23  p la n ts  t i l l e r e d  more 

f r e e ly  when in  a s so c ia tio n  w ith  th ese  two c u lt iv a r s .

In terms o f  in crea se  over p o te n t ia l t i l l e r i n g  c a p a c ity , 8 .23  

in creased  f in a l ly  by 32% and 3̂ % in  a s so c ia tio n  w ith I r is h  and New 

Zealand r e s p e c t iv e ly . With both togeth er th e in crea se  was s l ig h t ly  

higher at 3k%* In sec tio n  3 th e  talcing o f  a la t e r  spring cut reduced 

the advantage o f  8 .23  qu ite  n o tica b ly  e s p e c ia l ly  when i t  was growing 

with New Zealand, which again shows how t h is  management i s  more favour

ab le  to  ea r ly  maturing c u lt iv a r s .

T i l le r  weip:ht and y ie ld  r e la t io n sh ip

Although p lan t numbers per p lo t  f e l l  s t e a d ily  over th e  th ree  

years o f  th e t r i a l ,  th e t o t a l  number o f t i l l e r s  produced in  th e  c u l

t iv e r  treatm ents remained very con stan t. The average numbers o f  

t i l l e r s  over a l l  treatm ents were IO97, 930 and I I 71 for 1938-59-60  

r e s p e c t iv e ly . Obviously as p la n ts  d ied , or were suppressed, th e more 

aggressive  ones t i l l e r e d  more f r e e ly  so tak in g  up th e a v a ila b le  space. 

The only  s ig n if ic a n t  d if fe re n c e  th at occurred between th e  t o t a l  numbers 

of t i l l e r s  per sq. f t .  o f  the various treatm ents was in  autumn 1958 

wlien I r is h  and S. 23 alone had more than any other m ixture. This d id  

n o t, however, r e s u lt  in  a s ig n if ic a n t ly  higher y ie ld  for  th ese  two
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cu ltivars which indicated that a higher t i l l e r  number was balanced

by a corresponding lower w eight per t i l l e r *

This point can be i l lu s t r a t e d  by d iv id in g  th e  t o t a l  y ie ld  for

the year by th e number o f  t i l l e r s  produced. The fo llo w in g  summary

in  ta b le  1*4-4 shows th e  r e s u lt s  o f  t h is  c a lc u la t io n .

Table 1.2|i|. Weight per t i l l e r  ( in  grams) o f  I r is h ,  New Zealand and
S. 23 and r e la t iv e  weight where I r is h  = 100.

I r is h
A ctual

N.Z. S. 23 I r is h
R e la tiv e

N.Z. 8 .23

1958 0.1016 0.1295 0.1176 100 127 116
1959 0.1349 0.1559 0.1391 100 116 103
i 960 O.O679 0.0976 0.0740 100 144 109

From th ese  r e s u lt s  i t  can be seen th a t t i l l e r  fo r  t i l l e r  I r is h  

was in fe r io r  to  New Zealand but only  s l ig h t ly  l e s s  productive than

8 . 23. This means th a t t i l l e r  number alone w i l l  not bear an exact 

r e la t io n sh ip  to  y ie ld  although comparison o f the percentage contribu

t io n  to  annual y ie ld  shown in  f ig u r e s  1 . 11 , 12, 13 , 19 , 20, 21, 27, 28 

and 29 w ith  th e  corresponding percentage co n tr ib u tion  to  t i l l e r  produc

t io n  in  f ig u re s  1 .1 8 , 26 and 34* show how near th ey  come. The complex 

in te r a c tio n s  o f  in te r -c u lt iv a r  com petition  upon t i l l e r  number, weight 

per t i l l e r  and a ctu a l y ie ld  make i t  d i f f i c u l t  to  e x a c t ly  r e la te  th ese  

v a r ia b le s  when th e  c u lt iv a r s  are growing togeth er  in  a sward. How

ever, th e  r e s u lt s  o f  t h i s  experiment do show th at a f a ir ly  accurate  

determ ination o f a c u lt iv a r 's  con tr ib u tion  to  y ie ld  in  a m ixture can 

be obtained from i t s  t i l l e r  production.
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R ela tiv e  C om petitive A b il i ty

Wlien t i l l e r  weight i s  considered  in  conjunction  w ith  th e  poor 

su rv iv a l and t i l l e r i n g  a b i l i t y  o f I r is h  compared to  S . 23 th e  reasons 

for I r is h  suppression and th e  general fa ilu r e  o f  i t s  m ixtures to  

r e f le c t  i t s  ea r ly  growth are obvious.

The more balanced nature o f  th e mixture o f  New Zealand and S. 23 

derives from th e fa c t  th at the higher w eight o f  New Zealand t i l l e r s  

i s  outweighed by th e  b e tte r  su rv iv a l and more numerous t i l l e r s  o f

8 .2 3 .

New Zealand dominated th e a sso c ia ted  I r is h  p la n ts  because o f  

i t s  higher w eight per t i l l e r  (and th e  consequent im p lica tio n s  on 

growth ra te  and mutual shading e f f e c t ) .

Under th e  con d ition s o f  t h is  experiment, the general expression

S .23 y  N.Z. y  I r is h  summarises th e  r e la t iv e  a g g ressiven ess o f th ese  

c u lt iv a r s .
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simmïi OP EXPmmim? i

1 . The technique d ev ised  (and described  herein) to  measure the y ie ld  

and development o f  th ree  c u lt iv a r s  o f  p eren n ia l ryegrass (when 

growing under sward co n d itio n s) was su c c e ss fu l. G u ltivars p lan ted  

at 2” cen tres  were r e a d ily  id e n t i f ie d  and sampled over the 3 year  

p eriod  o f th e  experim ent.

2. The advantages claim ed for th e  method are (a) th e sm all area 

required; (b) p o s it iv e  and immediate id e n t i f ic a t io n  o f p la n ts  in  

s p ite  o f  th e ir  very  s im ila r  v e g e ta tiv e  c h a r a c te r is t ic s ;  and (c)  

in te r -p lo t  v a r ia tio n  which i s  no greater than th a t norm ally a s s o c i

ated  w ith  agronomic experim ents. The sampling technique i s  sim ple 

and can be learned  very quioicLy.

3* The in v e s t ig a t io n  showed th at very in ten se  com petition  e x is te d  

between th e  s e le c te d  c u lt iv a r s  o f  peren n ia l ryegrass which a ffe c 

ted  th e ir  a b i l i t y  to  t i l l e r  and su rv ive. The main fa c e ts  o f  t h is  

com petition  were as fo llow s

I r is h  ryegrass  

I r is h  was suppressed by both New Zealand and, to  a much 

greater e x te n t, 8 .23- Both p lant su rv iv a l and t i l l e r  production  

per p lan t were reduced. The e f f e c t  on t i l l e r  numbers was appa

rent b efore  p la n t numbers were a ffe c te d . In the f in a l  an a ly ses,

5 . 23 reduced I r is h  p lan t and t i l l e r  numbers to  approxim ately th e  

same degree w h ile  New Zealand and New Zealand in  a sso c ia tio n  w ith

5 . 23 had th e ir  greater e f f e c t  on t i l l e r  numbers* By a llow in g  I r is h  

to  reach the heading stage  before  c u tt in g  each sp rin g , th e  above 

e f f e c t s  were somewhat m itig a ted  (e s p e c ia l ly  th ose  o f New Z ealand).
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New Zealand ryegrass was suppressed by S .23 but to  a much 

l e s s e r  ex ten t than was I r is h .  The presence o f S . 23 d id  not s ig 

n i f ic a n t ly  reduce th e  su rv iv a l o f  New Zealand but d id  reduce th e  

t i l l e r s  per p la n t. When New Zealand was in  com bination w ith  I r is h  

and S .23, th ere  was a compensating e f f e c t ,  th e  a g g ressiv en ess  o f

S . 23 b eing  balanced by the weakness o f  I r is h .  The New Zealand  

p la n ts  were then s im ila r , in  number and t i l l e r  production , to  New 

Zealand growing a lon e. In com petition  w ith  I r is h ,  th e  su rv iv a l  

and t i l l e r  production o f  New Zealand was greater  than when New 

Zealand p la n ts  were competing w ith  each other. In a l l  com binations, 

th e  in crea se  or decrease o f  New Zealand co n tr ib u tio n  t o  th e  t o t a l  

t i l l e r s  produced was le a s t  where a la t e  spring out had been taken.

S . 25 ryegrass

3 .2 3  dominated a sso c ia te d  I r is h  p la n ts  so th a t a great number 

o f p la n ts , w ith  more t i l l e r s  per p la n t, survived  than when 3 .2 3  was 

growing a lo n e . With New Zealand th e  su rv iv a l o f  3 .2 3  was not s ig 

n i f ic a n t ly  a f fe c te d  but t i l l e r s  per p lant were in crea sed . This was 

a lso  th e  ca se  w ith  I r is h  and New Zealand p resen t. By delaying th e  

f i r s t  cu t in  spring u n t i l  I r is h  and New Zealand had reached th e  ear 

emergence stage  th e  a g g ressiv en ess  o f  3 .23  was somewhat reduced.

4 . In a l l  treatm ents t i l l e r i n g  in creased  as p lan t numbers f e l l  so  th a t  

t i l l e r  numbers per u n it area remained f a ir ly  co n sta n t. Apart from 

I r is h  and 3 .2 3 , which had rather more t i l l e r s  in  th e  f i r s t  harvest 

y ea r , th ere  were no s ig n if ic a n t  d if fe r e n c e s  between th e  t i l l e r  num

bers per u n it  area o f th e various c u lt iv a r  treatm en ts. In th e  f in a l  

year th e  c u tt in g  sequence which allow ed the lo n g e s t u n in terru pted  

growbh in  spring produced th e  g r ea te s t  number o f t i l l e r s .
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5* In the f i r s t  year, t o t a l  y ie ld s  o f c u lt iv a r s  growing alone were 

not s ig n if ic a n t ly  d if fe r e n t but th erea fter  th e y ie ld  o f  I r is h  

dim inished so th a t i t  was very  much l e s s  than New Zealand and S .23, 

w ith  th e  exception  o f  i t s  1959 y ie ld  in  se c tio n  3» S ection  3 , 

w ith  i t s  la t e r  spring c u tt in g , favoured I r is h  so th a t in  th e  3 years 

t o t a l  i t  was not s ig n if ic a n t ly  d if fe re n t from th e  others, but in  both  

se c t io n s  1 and 2 i t  was con sid erab ly  l e s s  p rod u ctive. Seasonal 

production o f  th e  co n tra stin g  c u lt iv a r s  did vary , but only n o tica b ly  

in  th e  spr:lng, and th is  v a r ia tio n  was r e la t iv e ly  sm all compared w ith  

th at r e s u lt in g  from changes in  th e  time o f th e  f i r s t  o u t. Outs 

taken in  spring before  I r is h  and New Zealand had entered th e very  

rapid growth stage a sso c ia ted  w ith  heading showed no s ig n if ic a n t  

d iffe re n c e s  between th e  y ie ld  o f  th e  la t e  maturing S. 23 and th e  early  

I r is h  and New Zealand.

6. (a) The I r is h  p lu s New Zealand mixture d id , on sev era l occa sio n s,

iaprove th e  y ie ld  compared t o  New Zealand alone and was never s ig n i

f ic a n t ly  below i t .  Where a p o s it iv e  in te r a c tio n  d id  occur, th e New 

Zealand p la n ts  in  th e  m ixture produced a grea ter  amount o f herbage 

than New Zealand growing alone by v ir tu e  o f a higher w eight per 

t i l l e r .  New Zealand was always th e dominant partner o f th e  m ixture 

and, by th e  end o f  th e  second year, I r is h  was making l i t t l e  con trib u

t io n  to  th e  y ie ld  except in  sec tio n  3 where i t  continued to  g iv e  

approxim ately 25^» On th e  t o t a l  production for  the 3 years o f th e  

experiment th e  average con tr ib u tion  noade by I r i s h ,  when in  a s so c ia 

t io n  w ith  New Zealand, was suppressed t o  35% below i t s  p o te n t ia l .

(b) The com bination o f  I r is h  and 3 .23  did not show th e  expected  

advantages o f a m ixture o f  an ea r ly  and la t e  maturing ryegrass.
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In e a r ly  spring S .23 produced a comparable y ie ld  to  I r is h  and thus 

th e ir  m ixture was no d if fe r e n t t o  e ith er  a lon e . By a llow in g the  

I r is h  to  shoot b efore  tak in g  th e f i r s t  out in  sp rin g , th e  b e n e fit  

o f i t s  h igher growth ra te  was seen in  th e m ixture and a s l ig h t ly  

more even flow  o f  herbage was obtained , compared to  I r is h  or S . 23 

growing a lon e. By the th ir d  year 8 .23  was co n tr ib u tin g  an average 

o f 90% o f the y ie ld  and th e  growbh c y c le  o f  th e  m ixture fo llow ed  

the S . 23 p a ttern . There were occasion s in  th e  f in a l  year when th e  

IS y ie ld  exceeded both I r is h  and S .23 and t h is  was due to  a higher  

y ie ld  from th e  S . 23 component o f th e  m ixture which produced more 

than 3 .2 3  growing a lo n e . The average suppression  o f  I r is h  by S . 23 

on th e  3 yearns t o t a l  was 32% o f  the p o te n t ia l  I r is h  y ie ld .

(c ) The New Zealand p lu s S .23 m ixture was th e  most in te r e s t in g  

one and in  th e  second and th ird  years showed in  p r a c tic e  the th eore

t i c a l  advantages o f  combining ea r ly  and la t e  c u lt iv a r s  in  l e v e l l in g  

out th e  growth curve. In ad d ition  th ere was a p o s i t iv e  in te r a c t io n  

between th e  c u lt iv a r s  in  se c t io n  3 in  1939 and, t o  a degree, in  a l l  

s e c t io n s  in  I 96O. The in crea ses  over New Zealand or S. 23 growing 

alone were o f  p r a c t ic a l as w e ll  as s t a t i s t i c a l  s ig n if ic a n c e .

From observation  o f New Zealand and S . 23 in  com bination i t  

was su ggested  th a t part o f  th e  in creased  y ie ld  from th e  m ixture  

may be a ttr ib u te d  to  th e  fa c t  th a t the upright and p ro stra te  growth 

h a b its  malce maximum use o f  th e a v a ila b le  space. A p o s s ib le  hypo

t h e s is  i s  th a t th e  optimum r a t io  o f New Zealand to  S. 23 i s  30/70; 

but th e  reasons why no gain  from t h is  m ixture was found, under c e r 

ta in  managements, were not apparent. This aspect th e r e fo r e  m er its  

fu rth er  in v e s t ig a t io n . Although 8 .23  con tr ib u ted  th e major p o r tio n
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o f  th e y ie ld  every year, from th e second cu t onwards. New Zealand 

was always ab le to  recover and produce approxim ately 50% o f th e  

y ie ld  each spring. There was however an in d ic a tio n  th a t , had th e  

experiment been continued fo r  a fu rther 3"4 y ea rs , th e  co n tr ib u tio n  

o f  New Zealand would have fa l le n  to  an in s ig n if ic a n t  l e v e l .

(d) Oombining a l l  th ree  c u lt iv a r s  was, on th e  w hole, b e n e f ic ia l  

as a more even flow  o f  herbage r e su lte d  w ithout any reduction  in  

t o t a l  y ie ld  compared to  th e  b e s t  o f  th e  components. As in  th e  

other m ixtu res, 8 .23  became th e  dominant c u lt iv a r  due m ainly t o  th e  

death and suppression o f I r is h  p la n ts . The New Zealand component 

on th e  other hand was ab le  to  m aintain i t s  p o s it io n  due to  th e  com

p en satin g  e f f e c t s  o f  I r is h  subm ission and 8 .23  aggression .

7. The general co n c lu sio n s can be drawn th a t , in  a m ixture o f  ea r ly  

and la t e  maturing ry eg ra sses , out a t approxim ately grazin g h e ig h t, 

the l a t e  typ e w i l l  become dominant and provide th e  bulk  o f  th e  her

bage. This e f f e c t  w i l l  be m od ified , to  a degree, by tim e o f c u t

t in g  and by th e  p e r s is te n c e  and p ro d u ctiv ity  o f  th e  ea r ly  c u lt iv a r  

used; b u t, e v en tu a lly , th e  l a t e  p ro stra te  c u lt iv a r  w i l l  com pletely  

dominate th e  sward.



Experiment 2.

P e r s is te n o y  and Development o f P eren n ia l Ryegrass 

G u ltivars when in  Com petition Under Varying 

Systems o f  D e fo lia t io n .
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imODUOTION

In experiment 1 th e  y ie ld ,  p e r s is te n c y  and development o f  

competing ryegrass c u lt iv a r s  were measured under a s t r i c t l y  c o n tr o l

le d  c u tt in g  regime* Experiment 2 was designed  t o  a llo w  an assessm ent 

o f  com petition  between th e  same c u lt iv a r s  ( I r is h ,  New Zealand & 8 .23)  

under varying in t e n s i t i e s  o f sheep grazing and hay and afterm ath  

management.

Assessm ent under th e se  managements, which approach more c lo s e ly  

to  a c tu a l farm p r a c t ic e , was f e l t  to  be n ecessa ry  s in ce  s e le c t iv e  

grazing and d if fe r e n c e s  in  p a la t a b i l i t y  and growth h ab it o f  ryegrass  

c u lt iv a r s  cou ld  in te r a c t  to  a lte r  th e  com p etitive  p a ttern  as compared 

w ith a c u t t in g  technique which removed almost id e n t ic a l  p ortion s o f  

top growth from each c u lt iv a r .  A hay and afterm ath treatm ent was 

included  so as to  provide a co n tra st to  very in te n s iv e  grazing and 

thus to  cover th e  w id est range o f con ven tion al management tech n iq u es.
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EX M m m TAL m m oD

Preparation and Design

In order t o  a llow  rapid  id e n t i f ic a t io n  o f  th e  c u lt iv a r s  when grow

in g  to g e th er , th e w ire mesh technique developed for  experiment 1 was 

employed. B efore th e  w ire meshes were la id  in  p o s it io n  th e e x is t in g  

tu r f  was skimmed o f f  th e  s i t e  and each area le v e l le d .  To reduce 

in ter fe r en ce  from weed and extraneous grass seeds a l l  areas were 

thoroughly scorched w ith  a flam e gun p rior to  sowing.

The s t a t i s t i c a l  design  was a s p l i t  p lo t randomised b lock  w ith  3 

management system s as th e  main p lo t s  and th e 7 p o s s ib le  com binations 

o f  equal p a rts  o f th e  3 c u lt iv a r s  as th e  sub p lo t s .  Y^ith 4  r e p lic a te s  

t h i s  gave a t o t a l  o f  84 p lo t s .

The main p lo t s  were p laced  1 yard apart w ith  th e  undisturbed sward 

between them. The shape o f  each main p lo t was governed by th e  s iz e  

( 9 ' X 4 ’ ) o f th e  cages which were to  be p laced over them as p ro tec tio n  

from the grazing sheep. This n e c e s s ita te d  a change in  shape from the  

p lo ts  used in  experiment 1 and th e  arrangement o f  1 r e p lic a te  and th e  

d e ta i l  o f  2 sub p lo t s  are shown in  figu re  2 ,1 . The whole experiment

was en closed  in  a paddock 9^* x I 6 * in  s iz e .

Main P lo t  Treatments

The management system s making up th e 3 main p lo t s  were designed  

to  cover a wide v a r ia tio n  in  d e fo lia t io n  p r a c tic e s  and com prised:-

( 1 ) grazing whenever the average height o f th e  p la n ts  was 3”,

( 2) grazing whenever th e  average height o f  th e  p la n ts  was 6’* and

( 3) c u tt in g  at th e  hay stage  fo llow ed  by two afterm aths.

Height was measured by p u llin g  a p lant upright and judging th e  

modal height o f  both l e a f  and flow ering stem a g a in st a r u le r  h e ld  a t
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ground l e v e l .  S in ce a l l  c u lt iv a r s  did not reach t h is  height sim ul

tan eou sly , e s p e c ia l ly  in  th e second year o f th e  t r i a l ,  a compromise 

had to  he made so  th a t th e  fa s te r  growing c u lt iv a r s  d id  not g r ea tly  

exceed th e s e le c te d  l im i t s .

Suh P lo t  Treatments

The c u lt iv a r  treatm ents which made up th e suh p lo t s  were ex a c tly  

th e  same as th ose  in  experiment 1 .

E s t  a h li  shment

On Ju ly  2 l s t  and 22nd 195Ô th e  p lo t s  were sown hy p lac in g  2 seeds  

of ryegrass in  each square of th e  w ire mesh. The appropriate c u lt iv a r  

to  sow was in d ica ted  hy th e  co lour code p rev io u sly  p a in ted  on th e w ires . 

As each suh p lo t  was com pleted th e  seeds were c a r e fu lly  covered hy s i e 

ved top s o i l .  S u ita b le  wind breaks were erected  to  prevent th e seed  

heing h i  own b efore  i t  could  he covered. Weed se e d lin g s  were removed 

as th ey  appeared and on August 12th th e  ryeg ra sses  were s in g le d  to  1 

plan t per square and surplus p la n ts  used to  f i l l  squares not occupied  

hy a ryegrass.

At th e  end o f August a l l  p lo t s  were cut down to  a h eigh t o f 1-g" -  

2’* hy a rotary  grass c u tte r  which c o lle c te d  a l l  c l ip p in g s . This was 

repeated  in  ea r ly  November hy which tim e a l l  c u lt iv a r s  had developed  

a good sward. F igure 2 .2  g iv e s  a general view  o f th e  experim ental 

s i t e  about t h i s  tim e.

G-raaing and G utting

The grass around th e  p lo t s  was kept c lo s e ly  cu t so  th at when sheep  

were put in to  th e  paddock th ey  would he sure to  graze th e experim ental 

areas. Main p lo t s  not to  he grazed were covered hy cages made o f  a 

frame work o f tubular iron  covered hy w ire n e tt in g . The hay and a fter -  

math p lo t s  were en closed  hy permanent n e tt in g  fen ces  as th e  cages were
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Figure 2 .2  General view  o f experim ental paddock. The 
grass around each main p lo t has been cut down and th e  
experim ental swards can be id e n t if ie d  by th e ir  t a l l e r  growth.

Figure 2 .3  B lackface x Border L e ice ster  sheep used to  d e fo l ia te
th e p lo t s .  Part o f  a fenced hay and afterm ath and a grazing p lo t
are a lso  i l lu s t r a t e d .
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not high enough to  prevent sheep grazing th e  t a l l  growth o f  a 

developing hay crop* F igure 2*3 shows th e sheep (B lack face x  

Border L e ic e ste r )  in  th e  paddock b es id e  part o f  a hay and afterm ath, 

and a grazing p lo t .

The number o f  sheep put in  to  graze varied  between 2 and 6.

Grazing t in e  v/as adjusted  so th a t th e  p lo ts  were grazed to  an approxi

mate stu b b le  height o f and t h is  was u su a lly  accom plished in  2A 

hours. Ungrazed t u f t s  were out by hand shears. F aeces, which might 

e f f e c t  subsequent grazin gs, were l i f t e d  from th e experim ental areas 

a fte r  each grazing*

The hay and afterm ath c u ts  were made by hand shears lea v in g  a 2"

-  2j" s tu b b le . The hay was cut when a l l  c u lt iv a r s  had headed but 

b efore  flow ering and th e  afterm aths were rep resen ta tiv e  o f  s i la g e  pro

duction.

Manuring

P rio r  to  sowing, 3 cw ts. per acre o f  15. 5% n itr o -c h a lk  and 18^ 

superphosphate were app lied . Further d ressin gs o f  2 cw ts. per acre  

o f 180 superphosphate and 1 owt. 600 m uriate o f  potash were ap p lied  

in  November 1958 and 3 cw ts. per acre o f  a compound con ta in in g  120 N,

120 P2^5 and 180 KgO were given  on March 2nd 1959. T hereafter a l l  

manuring c o n s is te d  o f  th e  specia l, m ixture and technique used in  ex p er i

ment 1 fc jA lis te r  (l943))- The amount o f  f e r t i l i z e r  to  be returned  

could  not be accu ra te ly  measured s in ce  y ie ld  determ inations were not 

made, but an approximation was reached by c u tt in g  w ith  hand sh ears, 

drying and w eighing th e  8 d iscard  p la n ts  imm ediately adjacent to  th e  

outer edges o f  th e  sampling areas in  each p lo t  con ta in in g  I r is h ,  New 

Zealand and S .23. This meant th a t , for each main p lo t ,  th e m anorial
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return was c a lc u la te d  from the y ie ld  of 32 squares, 8 in  each r e p l i 

c a te , and was d is tr ib u te d  even ly  over a l l  suh p lo t treatm en ts. Blanks 

or weed g ra sses  which occurred in  th e 32 y ie ld  determ ining squares were 

assumed t o  equate w ith  s im ila r  occurrences in  th e  sampling areas.

P lant and T i l le r  Counts

Y ie ld  determ inations were not made in  t h is  experiment as i t  

would have been im p racticab le  to  remove p re-grazin g samples from the  

very sm all p lo t s  used w ithout in flu en c in g  th e  in t e r -c u lt iv a r  a sso c ia 

tions® The e f f e c t s  o f  management and com petition  were th ere fo re  

a ssessed  by p lan t su rv iv a l and t i l l e r  production.

P lan t counts were made in  November 1958, in  J u ly  and November 

1959 and A p r il, Ju ly  and November I960,

T i l le r s  were counted in  November 1958, 1959 and I960. The 

counting was done on p la n ts  in  th e  cen tre  o f  a p lo t  and continued  

outwards u n t i l  6 p la n ts  were com pleted for each c u lt iv a r  in  the p lo t ,  

where t h is  was p o s s ib le . At the f in a l  count in  November I960 , a l l  

p la n ts  were l i f t e d  and th e  t i l l e r s  and p lan ts  counted ind oors. Where 

more than 6 p la n ts  were p resen t, s e le c t io n  was made by th e  use o f  ran

dom numbers.

S t a t i s t i c a l  A n a ly sis

A ll  b a s ic  data were analysed  by th e  a n a ly s is  o f  variance te c h n i

que. The formulae fo r  s ig n if ic a n t  d iffe re n c e s  used in  th e  in ter p r e 

ta t io n  o f  th e  s p l i t - p lo t  ana lyses were obtained from Oochran and O'ox 

(1957)•
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EESULTS

The r e s u lt s  o f experiment 2 are presented in  th e fo llow in g  

order :-

(a) grazing and c u tt in g  freq u en cies,

(h) p lan t su r v iv a l,

(c ) t i l l e r  production per p la n t,

(d) t i l l e r  production per u n it area, and

(e) co n tr ib u tion  and p o te n tia l co n tr ib u tion  to  t i l l e r  production by 

th e  components o f  c u lt iv a r  m ixtures.

S t a t i s t i c a l  In terp reta tio n

In a l l  ta b le s  (u n le ss  where otherw ise s ta ted ) th e  le a s t  s i g n i f i 

cant d if fe r e n c e s  (L .S .D .) at P -^0,03 are numbered 1 -4  and can be 

a p p lied  in  th e fo llo w in g  comparisons

1. Between management treatm ents (Main p lo t s ) .

2. " c u lt iv a r  treatm ents (Sub p lo t s ) .

3» " c u lt iv a r  treatm ents w ith in  the same management treatm ent.

4* management treatm ents o f any c u lt iv a r  treatm ent.

Where an "F" va lu e fa i le d  to  reach the required l e v e l  for s ig n i 

fica n ce  t h is  i s  denoted by th e  l e t t e r s  N.S. Summaries o f th e  "F" 

values obtained in  each a n a ly s is  are given in  appendix 2 . 

A bbreviations

The names o f th e  sub p lo t c u lt iv a r  treatm ents have been abbre

v ia te d  as in  experiment 1. Thus where a c u lt iv a r  i s  growing by 

i t s e l f  th e  f u l l  name i s  used, v iz .  I r is h ,  New Zealand and 3*23. For 

treatm ents where th e  c u lt iv a r s  are combined only the i n i t i a l  l e t t e r  

o f  each c u lt iv a r  p resen t i s  used, v iz .  IN, IS , WS, INS.
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Term inology

The main p lo t  management trea tm en ts  are r e fe r r e d  t o  hy th e  

fo llo w in g  terras.

"Close grazing"  -  Main p lo t s  grazed  whenever th e  average h e ig h t o f  

th e  g r a s se s  reached  3 in c h e s .

"Normal grazing"  -  Main p lo t s  grazed  whenever th e  average h e ig h t o f  

th e  g r a s se s  reached  6 in c h e s .

"Hay treatm ent"  -  Main p lo t s  c a t  fo r  hay and two a fterm a th s.
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Grazing and G u ttin g  F requencies

The d a tes  o f  grazin g  or c u tt in g -(a n d  th e  in te r v a l  betw een d e fo l

ia t io n s )  th e  main p lo t  management trea tm en ts are g iv en  in  ta b le  2 .1 .  

The c lo s e  g ra z in g  p lo t s  were d e fo l ia t e d  a t o t a l  o f  20 tim es in  1959 

and 12 tim es in  I 96O, T h is , as in ten d ed , was v ery  in te n s iv e  u t i l i 

z a t io n  j th e  average in te r v a l  betw een g ra z in g  b e in g  1 1 .5  and 1 6 ,2  

days fo r  1959 and I 96O r e s p e c t iv e ly .  The normal g ra z in g s  amounted 

to  12 and 7 in  1959 and I 96O r e s p e c t iv e ly  w ith  average in t e r v a ls  o f  

19 .2  and 2 8 .0  days. T h is management was more le n ie n t  than  th e  c lo s e  

grazin g  treatm ent but s t i l l  in t e n s iv e  by farming stan d ard s. The 

afterm ath c u ts  were made a t approxim ately equal in t e r v a ls  each y ea r . 

i 960 was a l a t e r  year than 1959 and th e  date o f  ta k in g  th e  hay c u t  

d elayed  a c c o r d in g ly .
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Plant Survival

November 1958

Due to  th e  method o f  esta b lish m en t a 1000 stand  was i n i t i a l l y  

ob ta in ed  fo r  each c u l t iv a r  and at th e  count made in  November o f  th e  

seed in g  year on ly  6 p la n ts  (4  I r i s h  and 2 New Zealand) were m iss in g ,  

out o f  th e  3024  making up th e  sam pling a r e a s , ( th e  m iss in g  p la n ts  

were n ot a s so c ia te d  w ith  any p a r t ic u la r  trea tm en t).

The r e s u l t s  o f  th e  p la n t cou n ts made in  J u ly  and November 1959 

are g iv en  in  ta b le  2 .2 .

A n a ly s is  o f  th e  data f a i l e d  to  show any s ig n i f ic a n t  d if fe r e n c e s

due to  management or co m p etitio n  betw een c u l t iv a r s .  The s u r v iv a l o f

I r is h  averaged  72^4 which was a lrea d y  n o t ic a b ly  below  th a t  o f  New 

Zealand or 3 .2 3  which averaged 870 and r e s p e c t iv e ly .  T his was

l e s s  marked in  th e  hay treatm en t w hich, by t h i s  d a te , had on ly  been

cut once fo r  hay. The su r v iv a l o f  S . 23 was extrem ely  co n sta n t and

was o b v io u s ly  u n a ffe c te d  by th e  imposed trea tm en ts .

November 1959

I r i s h  ry eg r a ss  By November th e  su r v iv a l o f  a l l  c u l t iv a r s  had f a l l e n  

co n s id e r a b ly  but I r i s h  was by fa r  th e  most a f fe c te d  having dropped to  

an average o f  340. I r i s h  su r v iv a l was n ot s ig n i f i c a n t l y  a f f e c t e d  

by companion c u l t iv a r s  or management and, l i k e  th e  S . 23 in  J u ly ,  

showed l i t t l e  v a r ia t io n  betv/een trea tm en ts . The tren d  w as, however, 

for  a lovirer s u r v iv a l wherever 3 .2 3  was p r e se n t.

New Zealand ryeæ rass S u r v iv a l o f  New Zealand had f a l l e n  to  650 but 

in s p e c t io n  o f  th e  r e s u l t s  showed, th a t  t h i s  had m o stly  come frcm th e  

la r g e  f a l l  to  420  in  th e  hay trea tm en t. The c o m p e tit iv e  in f lu e n c e s
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o f  I r i s h  and S . 23 d id  n o t a l t e r  th e  New Z ea lan d  s u r v iv a l  s i g n i f i c a n t l y  

b u t  t h e r e  d id  ap p e a r  t o  b e  a g r e a t e r  s u r v iv a l  in  th e  p re s e n c e  o f  I r i s h  

e s p e c i a l l y  w here hay  had  been  ta k e n  com pared to  New Z e a la n d  a lo n e  o r 

w ith  8 . 23 .

8 .2 3  r y e g r a s s  The mean s u r v iv a l  o f  8 .23  showed a  f a l l  from  94^ t o  

lyfo  s im i l a r  t o  t h a t  o f  New Z e a la n d , m ost o f  th e  f a l l  a g a in  o c c u rre d  

in  t h e  hay  t r e a tm e n t . O u l t iv a r  co m b in a tio n s  had  no s i g n i f i c a n t  

in f lu e n c e  on 8 .2 3  p la n t  num bers.

T ab le  2 .3  g iv e s  th e  p e rc e n ta g e  s u r v iv a l  o f  c u l t i v a r s  d u r in g

i 960.

A p r i l  i 960

T h ere  was l i t t l e  l o s s  o f p l a n t s  ov er w in te r  and th e  c o u n ts  made 

in  s p r in g  I 96O w ere  o n ly  s l i g h t l y  l e s s  th a n  th e  November 1959 f ig u r e s .  

I r i s h  ry e g ra s s  I r i s h  p la n t  num bers w ere n o t  s i g n i f i c a n t l y  a f f e c t e d  

by  any t r e a tm e n t  and th e  o n ly  n o t i c a b le  t r e n d  was a lo w er s u r v iv a l  

w ith  8 .2 3  u n d er a l l  m anagem ents.

New Z e a la n d  rv e p ira ss  New Z ea lan d  s u r v iv a l ,  how ever, was much low er 

in  th e  hay tr e a tm e n t  th a n  u nder th e  2 g ra c in g  m anagem ents, w hich  w ere 

i d e n t i c a l .  The a v e ra g e  e f f e c t s  o f  o u l t i v a r  t r e a tm e n ts  o v er th e  mana

gem ent sy stem s showed t h a t  th e  s u r v iv a l  o f  New Z e a la n d  w ith  I r i s h  was 

s i g n i f i c a n t l y  g r e a t e r  th a n  New Z e a la n d  w ith  8 . 2 3 . The in c r e a s e  due 

t o  th e  p re s e n c e  o f  I r i s h  o v er New Z ea lan d  a lo n e  j u s t  f a i l e d  t o  r e a c h  

s ig n i f i c a n c e  a t  t h e  l e v e l .  W ith b o th  I r i s h  and 8 .2 3  p r e s e n t ,  

th e  s u r v iv a l  o f  New Z e a la n d  p l a n t s  was p r a c t i c a l l y  t h e  same a s  New 

Z e a la n d  a lo n e .

8 .2 3  r y e g r a s s  The management sy stem s had  a c o n s id e r a b le  e f f e c t  on 

th e  s u r v iv a l  o f  8 . 23 . The h ig h e s t  f ig u r e  o f  ^Ofo was r e c o rd e d  u n d e r
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c lo s e  g ra z in g  and  was s i g n i f i c a n t l y  l e s s  a t  1 1 % when n o rm a lly  

g ra z e d . Hay p ro d u c tio n  red u ce d  t h i s  s t i l l  f u r t h e r  t o  39^- A p a rt 

from  th e  h ig h e r  s u r v iv a l  u n d er c lo s e  g ra z in g  th e s e  f i g u r e s  w ere 

s im i la r  t o  th o s e  o f  New Z e a la n d . As a t  p re v io u s  c o u n ts  t h e  com bina

t i o n  o f  8 .2 3  w ith  e i t h e r  o r  b o th  o f  th e  o th e r  c u l t i v a r s  d id  n o t s i g n i 

f i c a n t l y  a f f e c t  i t s  s u r v iv a l .

J u ly  I9 6 0

A t t h i s  tim e  th e  s u r v iv a l  o f  a l l  c u l t i v a r s  had  d ropped  by  an 

a v e ra g e  o f  1 % from  th e  A p r i l  f i g u r e s .

I r i s h  ry e g r a s s  T h ere  w ere no  s i g n i f i c a n t  d i f f e r e n c e s  i n  th e  r e s u l t s  

fo r  I r i s h  and  th e  f i g u r e s  f o r  a l l  t r e a tm e n ts  w ere e x tre m e ly  c lo s e .

New Z e a la n d  r y e g r a s s  New Z ea lan d  showed m ore v a r i a b i l i t y  and th e  

s u r v iv a l  u n d e r th e  hay  management was s i g n i f i c a n t l y  lo w er th a n  u n d er 

g r a z in g .  I n  a s s o c ia t io n  w ith  I r i s h ,  th e  s u r v iv a l  o f  New Z ea lan d  was 

g r e a t e r ,  b u t  n o t  q u i t e  s i g n i f i c a n t l y ,  th a n  New Z e a la n d  a lo n e . The 

p re s e n c e  o f  S . 23 d id  however lo w er th e  s u r v iv a l  o f  New Z e a la n d  be low  

i t s  v a lu e  in  th e  IN and INS m ix tu re s .

8 .2 5  r y e g r a s s  The s u r v iv a l  o f  8 .2 3  was m ark ed ly  a f f e c t e d  by  th e  

m anagem ents im posed . W ith c l o s e  g ra z in g  th e  s u r v iv a l  was ^3% w h ile  

l e s s  f r e q u e n t g r a z in g  re d u c e d  t h i s  t o  71^ and c u t t i n g  f o r  hay  gave a 

f u r t h e r  r e d u c t io n  t o  31^* The com bin ing  o f  8 .2 3  w ith  o th e r  c u l t i 

v a r s  d id  n o t  s i g n i f i c a n t l y  a f f e c t  i t s  s u r v iv a l  a l th o u g h , on a v e ra g e , 

i t  was a lw ays s l i g h t l y  h ig h e r  when com bined w ith  e i t h e r  o f  th e  o th e r  

c u l t i v a r s .

November I9 6 0

I r i s h  r y e g r a s s  The number o f  I r i s h  p la n t s  s u r v iv in g  a v e ra g e d  25% 

show ing v e ry  l i t t l e  change d u r in g  th e  autumn p e r io d  and s t i l l  d i s p la y 

in g  no  re s p o n s e  t o  th e  d i f f e r e n t  m anagem ents and o u l t i v a r  o c m b in a tio n s -
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New Z e a la n d  r y e a r a s s  As w ith  I r i s h ,  th e  p o p u la t io n  o f  New Z ea lan d  

had  a l t e r e d  l i t t l e  ov er th e  l a t t e r  p e r io d  o f  th e  t r i a l  b u t  was s t i l l ,  

on a v e ra g e , d o u b le  t h a t  o f  I r i s h  and o n ly  7% l e s s  th a n  8 .2 3 .  A 

lo w er s u r v iv a l  was a g a in  re c o rd e d  f o r  th e  hay t r e a tm e n t  w h ile  th e  

d i f f e r e n c e  be tw een  g ra z in g  system s was n o t s i g n i f i c a n t .  The mean 

sq u a re  fo r  o u l t i v a r  m ix tu re s  j u s t  f a i l e d  t o  re a c h  s ig n i f i c a n c e  a t  

th e  5% l e v e l  ( t a b l e  A 2 .9) b u t a p a r t  from  a s l i g h t  f a l l  i n  s u r v iv a l  

in  th e  p re s e n c e  o f  I r i s h ,  th e  means w ere o f  th e  same r e l a t i v e  m agni

tu d e  a s  in  J u l y  when s i g n i f i c a n t  d i f f e r e n c e s  w ere re c o rd e d . The 

coun t made in  A p r i l  r e v e a le d  c e r t a i n  i n t e r e s t i n g  a s p e c t s .  I n  a s s o c 

i a t i o n  w ith  8 .2 3 ,  t h e  s u r v iv a l  o f  New Z e a la n d  was lov /er th a n  New 

Z ea lan d  a lo n e  in  b o th  o f  th e  g ra z in g  t r e a tm e n ts  b u t  i n  t h e  hay  t r e a t 

ment i t  was 31% in  th e  N8 m ix tu re  com pared t o  22% f o r  New Z ea lan d  

a lo n e . A ls o , in  c o m b in a tio n  w ith  I r i s h ,  New Z ea lan d  s u r v iv a l  was 

h ig h e r  th a n  New Z ea lan d  a lo n e  in  a l l  management t r e a tm e n ts  e x c e p t 

c lo s e  g r a z in g ,  w here i t  was alw ays l e s s .

8 .2 5  r y e g r a s s  8 .2 3  had  th e  h ig h e s t  a v e ra g e  s u r v iv a l  o f  w ith  a 

ran g e  from  83% u n d er c lo s e  g ra z in g  t o  29% in  th e  hay t r e a tm e n t .

W ith n o rm al g ra z in g  th e  s u r v iv a l  o f  67% was s i g n i f i c a n t l y  l e s s  th a n  

t h a t  f o r  c lo s e  g r a z in g .  C om bining 8 .2 3  w ith  New Z e a la n d  a n d /o r  

I r i s h  d id  n o t  m a t e r i a l l y  a f f e c t  i t s  s u r v iv a l  com pared t o  8 .2 3  a lo n e .
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T i l l e r  P ro d u c tio n

November 1958

The r e s u l t s  o f  th e  t i l l e r  c o u n t made in  November 1958 a re  g iv e n  

in  t a b l e  2.2[.. A t t h i s  s ta g e ,  t h e  m ain p lo t  management t r e a tm e n ts  

had  n o t  b een  s t a r t e d  and th e  r e s u l t s  t h e r e f o r e  r e f e r  o n ly  t o  o u l t i v a r  

t r e a tm e n ts .  As can  be  seen  th e  t i l l e r  p ro d u c tio n  o f  a l l ' c u l t i v a r s  

grow ing  by  th e m se lv e s  had  b een  s i m i l a r ,  and  m ix in g  them  had  n o t  a f f e c 

t e d  t h e i r  developm en t.

November 1959

The mean t i l l e r  num bers p e r  p l a n t  a s s e s s e d  a t  t h e  end  o f  th e  

f i r s t  and second  h a r v e s t  y e a r s  a r e  shown in  t a b l e  2 .5 .

I r i s h  r y e g r a s s  A t November 1959 , management sy stem s d id  n o t s i g n i 

f i c a n t l y  a f f e c t  th e  t i l l e r  num bers p e r  p la n t  o f  I r i s h  b u t  th e  p l a n t s  

in  th e  hay  t r e a tm e n t  a p p e a re d  t o  have s l i g h t l y  more t i l l e r s  th a n  th o s e  

u n d e r g r a z in g .  I r i s h  a lo n e  av e ra g ed  25 t i l l e r s  p e r  p la n t  and t h i s  

was re d u c e d  t o  18 , 12 and l6  when com peting  w ith  New Z e a la n d , S . 23 

and New Z e a la n d  p lu s  S . 23 r e s p e c t iv e l y .

New Z e a la n d  r y e g r a s s  The t i l l e r s  p e r  p la n t  o f  New Z e a la n d  grow ing  

a lo n e  w ere  n o t  s i g n i f i c a n t l y  a f f e c t e d  by  management sy stem . Vfhen 

grow ing w ith  I r i s h  how ever t h e r e  w ere s i g n i f i c a n t l y  m ore t i l l e r s  

u n d e r n o rm al g r a z in g  th a n  in  th e  hay  t r e a tm e n t .  The d i f f e r e n c e  

betw een  n o rm al and c lo s e  j u s t  f a i l e d  t o  re a c h  s i g n i f i c a n c e .  W ith 

S . 23, th e r e  w ere c o n s id e r a b ly  m ore t i l l e r s  i n  th e  hay  t r e a tm e n t  th a n  

un d er g r a z in g .

S . 23 r y e g r a s s  The a s s o c i a t i o n  o f  S . 23 w ith  I r i s h  o r  I r i s h  p lu s  New 

Z e a la n d  r e s u l t e d ,  on a v e ra g e , in  an in c r e a s e  i n  th e  t i l l e r s  p e r  p la n t  

o f  S . 23. The in c r e a s e ,  in  co m b in a tio n  w ith  Now Z e a la n d , was l e a s t
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and  n o t q u i te  s t a t i s t i c a l l y  s i g n i f i c a n t .  The hay management p ro 

duced  few er t i l l e r s  th a n  c lo s e  o r no rm al g ra z in g  a l th o u g h  th e  l a t t e r  

d i f f e r e n c e  f a i l e d  t o  re a c h  s i g i i f i c a n c e .

November I9 6 0

I r i s h  r y e g r a s s  By November 1960, an in c r e a s e  in  t i l l e r s  had  o c c u r

r e d  ov er a l l  t r e a tm e n ts .  The r e s u l t s  w e re , how ever, ex tre m e ly  

v a r i a b l e  and s t a t i s t i c a l  a n a ly s i s  showed no  s i g n i f i c a n t  d i f f e r e n c e s .  

E x am in a tio n  o f  th e  means showed t h a t ,  a p a r t  from  th e  m ix tu re s  w ith  

S . 23 and , t o  a l e s s e r  d e g re e , w ith  S . 23 p lu s  New Z e a la n d  in  th e  hay  

t r e a tm e n t ,  a l l  th e  r e s u l t s  f o r  I r i s h  in  co m b in a tio n  w ith  th e  o th e r  

c u l t i v a r s  w ere  c o n s id e r a b ly  l e s s  th a n  fo r  I r i s h  a lo n e .  A ls o , th e  

a v e ra g e  v a lu e  f o r  th e  hay t r e a tm e n t  was h ig h e r  th a n  th o s e  o f  th e  

g ra z in g  t r e a tm e n ts .

New Z e a la n d  r y e g r a s s  The t i l l e r s  p e r  p la n t  o f  New Z ea lan d  had  a l s o  

in c re a s e d  com pared t o  th e  f i r s t  h a rv e s t  y e a r  b u t t o  a  l e s s e r  e x te n t  

th a n  I r i s h .  New Z ea lan d  p l a n t s  t i l l e r e d  more f r e e l y  in  m ix tu re  w ith  

I r i s h ,  and n o rm a lly  g ra z e d  th a n  when th e y  w ere grow ing  a lo n e , b u t  in  

th e  p re s e n c e  o f  S . 23 t h e i r  t i l l e r i n g  was re d u c e d . Where c lo s e  g ra z e d  

th e  in c r e a s e  w ith  I r i s h  was s t i l l  o b se rv ed , a l th o u g h  n o t  q u i te  s ig n i 

f i c a n t ,  w h i l s t  th e  p re s e n c e  o f  3 .2 3  had  o n ly  a  s l i g h t  d e p re s s iv e  

e f f e c t .  When managed fo r  hay . New Z ea lan d  t i l l e r i n g  was n o t  m a te r i 

a l l y  a f f e c t e d  by  o u l t i v a r  t r e a tm e n ts .

3 .2 3  r y e g r a s s  3 .2 3  showed an  in c r e a s e  i n  t i l l e r i n g  betw een  1959 

and i 960. R e la t iv e  t o  th e  1959 f ig u r e ,  t h e  in c r e a s e  w as 62% and  

th o s e  o f  I r i s h  and New Z e a la n d  had  b een  94% and  42% r e s p e c t i v e l y .

S . 23 d id ,  how ever, have a much h ig h e r  av e ra g e  t i l l e r  num ber p e r  p l a n t  

th a n  e i t h e r  I r i s h  o r  New Z e a la n d . No s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r 

en ces  w ere r e c o rd e d  betw een  t r e a tm e n ts  b u t  i n  g e n e r a l  t h e  p a t t e r n  was
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s im i la r  to  t h a t  o b se rv e d  in  November 1939* S . 23 had  a h ig h e r  

t i l l e r  c o u n t in  a s s o c ia t io n  w ith  I r i s h  th a n  when grow ing  a lo n e ,  

e s p e c i a l l y  in  th e  g r a z in g  t r e a tm e n ts .  W ith New Z e a la n d , th e  S . 23 

t i l l e r s  w ere s l i g h t l y  red u ce d  in  t h e  hay and no rm al g ra z in g  t r e a t 

m en ts b u t  in c re a s e d  in  th e  c lo s e  t r e a tm e n t .  Where a l l  c u l t i v a r s  

w ere t o g e th e r ,  S . 23 t i l l e r e d  more f r e e l y  u n d er th e  g ra z in g  t r e a t 

m ents and  had an i d e n t i c a l  number to  3 .2 3  a lo n e  when c u t  f o r  hay .
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T ille r  Production per Unit Area

T ab le  2 .6  g iv e s  th e  t o t a l  number o f  t i l l e r s  p ro d u ced  p e r  s q . f t .  

b y  each o u l t i v a r  a lo n e  and  in  m ix tu re s  a t  th e  end o f  th e  f i r s t  an d  

second h a r v e s t  y e a r s .  F ig u re s  2 .4  and  2 .5  show th e  d a ta  in  diagramma

t i c  form .

November 1959

A f te r  o n ly  one y e a r  o f  g r a z in g ,  th e  number o f  t i l l e r s  p e r  sq . f t .  

p ro d u ced  by  I r i s h  was s i g n i f i c a n t l y  lo w er th a n  a l l  o th e r  t r e a tm e n ts  

e x c e p t IN in  t h e  c lo s e  g ra z in g  t r e a tm e n t .  IN was s i g n i f i c a n t l y  lo w er 

th a n  a l l  o th e r s  e x c e p t IS  w hich , in  t u r n ,  was s i g n i f i c a n t l y  l e s s  th a n  

NS. I t  t h e r e f o r e  a p p e a re d  t h a t ,  u n d er c lo s e  g r a z in g ,  I r i s h  (and  m ix

tu r e s  w here I r i s h  o r i g i n a l l y  made up 50% o f  th e  p la n t s )  p ro d u ced  few er 

t i l l e r s  th a n  o th e r  o u l t i v a r  t r e a tm e n ts .

W ith th e  l e s s  f re q u e n t d e f o l i a t i o n  o f  th e  n o rm al t r e a tm e n t , I r i s h  

was a l s o  w e l l  below  a l l  o th e r  c u l t i v a r s  b u t th e  IN and  IS  m ix tu re s  w ere 

c o n s id e r a b ly  h ig h e r  an d  n o t  s i g n i f i c a n t l y  d i f f e r e n t  frcm  th e  o th e r  

t r e a tm e n ts .

In  th e  hay  t r e a tm e n t ,  a q u i t e  d i f f e r e n t  p i c t u r e  was p r e s e n te d ,  

t h e r e  b e in g  no s i g n i f i c a n t  d i f f e r e n c e s  betw een  any  o u l t i v a r  t r e a tm e n ts .  

U nder h ay , a l l  c u l t i v a r s  p ro d u ced  m arked ly  few er t i l l e r s  th a n  when g r a 

zed  (e x c e p t f o r  I r i s h ,  w hich had i t s  h ig h e s t  number when c u t  f o r  h a y ) . 

November I9 6 0

In  th e  fo l lo w in g  y e a r  t h e  in c r e a s e d  t i l l e r i n g  o f  a l l  c u l t i v a r s ,  

e s p e c i a l l y  S . 23, gave r i s e  t o  some d i f f e r e n t  r e s u l t s  com pared t o  1959»

I r i s h  was th e  o u l t i v a r  h a v in g  few est t i l l e r s  u n d er g ra z in g .  The 

u n iq u e  f e a t u r e s  o f  th e  t i l l e r  num bers fo r  I r i s h  u n d er hay  management
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w ere re p e a te d  in  I 96O. T here  w ere h ig h e r  num bers u n d e r hay manage

ment th a n  e i t h e r  o f  t h e  o th e r  tw o managements and more t i l l e r s  w ere 

p ro d u ced  th a n  by  any o th e r  v a r i e t y  o r  co m b in a tio n  o f  tw o v a r i e t i e s .

S .23  a lo n e ,  and a l l  m ix tu re s  w ith  8 . 23 , had th e  g r e a t e s t  number o f  t i l 

l e r s  i n  t h e  g ra z in g  t r e a tm e n ts .  8 .2 3  u nder b o th  g ra z in g  sy s tem s , and

18 i n  t h e  c lo s e  t r e a tm e n t ,  w ere p a r t i c u l a r l y  h i ^ .

The s m a l le s t  number o f  t i l l e r s  f o r  a l l  o u l t i v a r  t r e a tm e n ts  was

re c o rd e d  in  th e  hay s e c t io n  a p a r t  from  I r i s h  w hich  d id  n o t v a ry  s i g n i 

f i c a n t l y  w h a tev e r th e  management*
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C o n tr ib u t io n  and P o t e n t i a l  C o n tr ib u t io n  t o  

T i l l e r  P ro d u c tio n  by  th e  Components o f  

O u l t iv a r  M ix tu re s

C o n tr ib u t io n

The number o f  t i l l e r s  p ro d u ced  by  th e  c u l t i v a r s  when g row ing  in  

m ix tu re s  a r e  e x p re s se d  a s  p e rc e n ta g e s  o f  th e  t o t a l  t i l l e r s  p ro d u ced  

in  t a b l e  2 .7  and superim p o sed  on th e  t i l l e r s  p e r  sq . f t .  d a ta  in  f ig u 

r e s  2 .4  and 2 .5 '

>e3

I r i s h  r y e g r a s s  T hese  r e s u l t s  show c l e a r l y  t h e  s u p p re s s iv e  in f lu e n c e  

o f  S . 25 on I r i s h  e s p e c i a l l y  u n d er g ra z in g  c o n d i t io n s  w here I r i s h  t i l 

l e r s  n e v e r  ro s e  above 9% o f  t h e  com bined t o t a l .  In  th e  hay  s e c t io n ,  

I r i s h  d id  r a t h e r  b e t t e r  and p ro d u ced  2^6. o f  th e  t i l l e r s .

The e f f e c t s  o f  New Z ea lan d  on I r i s h  w ere l e s s  m arked  b u t  s t i l l  o f

im p o rta n c e . The t r e n d  was f o r  a  h ig h e r  I r i s h  p e rc e n ta g e  in  th e  c lo s e

g ra z e d  p l o t s ,  w here i t  w as 28% com pared t o  18% u n d e r n o rm al g r a z in g .

U nder hay  m anagem ent, 52% o f  th e  t i l l e r s  w ere p ro d u ced  by  I r i s h ,  an

amount com parab le  t o  t h a t  p ro d u ced  in  company w ith  S . 23 .

The I r i s h  c o n t r i b u t i o n  u n d er g ra z in g  when com bined w ith  New Z ea lan d  

and S .23  o r  w ith  o n ly  S .2 3  w ere s im i l a r .  The 16% c o n t r ib u te d  i n  th e  

hay t r e a tm e n t ,  w h ile  h ig h e r  th a n  u n d er g ra z in g ,  s t i l l  showed t h a t  I r i s h  

was b e in g  su p p re s se d  b y  i t s  a s s o c ia t e d  c u l t i v a r s .

New Z e a la n d  ry e g r a s s  The New Z ea lan d  p la n t s  g row ing  w ith  I r i s h  gave 

th e  b u lk  o f  th e  t i l l e r s  p ro d u ced  by  th e  m ix tu re .  The h ig h e s t  c o n t r i 

b u t io n  o f  82% was a c h ie v e d  u n d er no rm al g ra z in g  b u t w as n o t  s i g n i f i c a n t l y  

d i f f e r e n t  from  th e  o th e r  management t r e a tm e n ts .  I n  c o m b in a tio n  w ith

S .2 3  o n ly  25% and 28% o f  th e  t i l l e r s  w ere p ro d u ced  in  th e  c lo s e  and
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norm al t r e a tm e n ts  r e s p e c t iv e l y .  I n  c o n t r a s t  t o  t h i s  New Z ea lan d  t i l 

l e r s  made up 59% o f  th e  t o t a l  i n  th e  hay  t r e a tm e n t .  W ith a l l  c u l t i v a r s  

in  co m b in a tio n  New Z e a la n d  gave th e  same c o n t r ib u t io n  u n d er g ra z in g  a s  

i t  had  i n  a s s o c i a t i o n  w ith  S .2 3  b u t  d id  n o t show th e  same in c r e a s e  i n  

th e  hay  s e c t io n  a s  i t  d id  i n  th e  NS m ix tu re ,

5 .2 3  r y e g r a s s  A veraged  ov er th e  management t r e a tm e n ts ,  S .2 3  was r e s 

p o n s ib le  f o r  86% o f  t h e  t i l l e r s  i n  th e  IS  m ix tu re  and s i g n i f i c a n t l y  l e s s  

( 63% and 62% r e s p e c t iv e l y )  i n  t h e  NS and INS a s s o c i a t i o n s .  The e f f e c t  

o f  management w as, how ever, h ig h ly  s i g n i f i c a n t  and th e  c o n t r ib u t io n  o f

5 .2 3  was g r e a t l y  re d u c e d  when hay  was c u t  ex ce p t i n  c o m b in a tio n  w ith  

b o th  I r i s h  and New Z e a la n d , when th e  r e d u c t io n  was v e ry  s l i g h t ,

November I9 6 0

The av e ra g e  p e rc e n ta g e  c o n t r i b u t i o n s  o f  th e  t h r e e  c u l t i v a r s  w ere 

a lm o st i d e n t i c a l  w ith  th e  1959 f ig u r e s  d e s p i t e  th e  in f lu e n c e  o f  a f u r 

th e r  y e a r ’ s t r e a tm e n ts ,

I r i s h  r y e g r a s s  F o r I r i s h  th e  o n ly  m ajo r ch anges w ere i n  th e  hay  t r e a t 

ment in  a s s o c i a t i o n  w ith  S . 23 a s  h e re  th e  c o n t r i b u t i o n  was 41% com pared 

w ith  28% i n  1959 and w ith  New Z ea lan d  p lu s  8 .2 3  th e  c o n t r i b u t i o n  had  

r i s e n  from  l6% t o  25%. O th e rw ise  th e  p o s i t i o n  o f  New Z e a la n d  and S .2 3  

dom inance was m a in ta in e d .

New Z ea lan d  r y e g r a s s  The p e rc e n ta g e s  o f  New Z e a la n d  t i l l e r s  i n  th e  

v a r io u s  m ix tu re s  and m anagem ents had n o t m a te r i a l l y  a l t e r e d  b u t s t a t i s 

t i c a l  c o n f irm a tio n  o f  many o f  th e  d i f f e r e n c e s  n o te d  i n  1959 w ere  o b ta in e d .

Of m ost o jnportance was th e  f a c t  t h a t  u n d er hay  management th e  c o n t r i b u t i o n  

w ith  I r i s h  w ent down com pared t o  g ra z in g  w h ile  w ith  S .2 3  th e  p e rc e n ta g e

ro s e .
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s .2 3  r.YQjgrass The S .2 3  c o n t r ib u t io n s  to  t i l l e r  num bers w ere n o t 

m a t e r i a l l y  d i f f e r e n t  from  th e  p re v io u s  y e a r  e x c e p t f o r  t h e  c o n t r ib u 

t i o n  w ith  I r i s h  u n d e r hay management w hich  had f a l l e n  :from 72% t o  59%. 

O v e ra ll  th e  h ig h e s t  p e rc e n ta g e  c o n t r ib u t io n s  w ere o b ta in e d  u n d e r g r a z 

in g  and i n  m ix tu re s  w ith  I r i s h .

P o t e n t i a l  C o n tr ib u t io n

As in  ex p erim en t 1 th e  p r e c i s e  e f f e c t  o f  c o m p e ti t io n  on th e  

t i l l e r i n g  a b i l i t y  o f  t h e  component c u l t i v a r s  i n  m ix tu re s  was c a l c u l a 

t e d  by  com paring  t h e i r  a c tu a l  c o n t r ib u t io n  t o  t i l l e r  p ro d u c t io n  w ith  

t h e i r  p o t e n t i a l .  T a b le  2 .8  shows th e  r e s u l t s  o f  th e s e  c a l c u l a t i o n s  

w hich w ere b a s e d  on th e  t i l l e r  p ro d u c tio n  o f  t h e  c u l t i v a r s  grow ing 

a lo n e ,  f r e e  from  c o m p e ti t io n ,  g iv e n  in  t a b l e  2 .6  and t h e i r  a c t u a l  p e r 

c e n ta g e  c o n t r ib u t io n  g iv e n  in  t a b l e  2.7* The c a l c u l a t i o n s  in v o lv e d  

w ere s im i l a r  t o  th o s e  u sed  i n  p r e p a r a t io n  o f  t a b l e s  1 .7 ,  1»8 and 1 .9 .  

M o v e m b e r J ^

I r i s h  r y e g r a s s  By th e  end o f  th e  f i r s t  h a rv e s t  y e a r  I r i s h  was b e in g  

su p p re s se d  by  New Z e a la n d , 8 .2 3  end New Z ea lan d  p lu s  8 .2 3  by  an a v e ra g e  

o f  28%, 52% and 48% r e s p e c t iv e l y .  B eh ind  th e s e  a v e ra g e s ,  th e r e  w ere 

some v e ry  i n t e r e s t i n g  i n t e r a c t i o n s  be tw een  m anagem ents and o u l t i v a r  t r e a t 

m en ts .

In  co m b in a tio n  w ith  New Z e a la n d , no d e p re s s io n  o f  I r i s h  o c c u rre d  

under c l o s e  g ra z in g ,  b u t  a 31% su p p re s s io n  was re c o rd e d  u n d e r norm al 

g ra z in g .  W ith 3 .2 3 ,  on th e  o th e r  hand , th e  g r e a t e s t . s u p p re s s io n  o f  80% 

o c c u rre d  in  th e  c lo s e  t r e a tm e n t and  o n ly  59% in  th e  no rm al. As a f u r 

th e r  c o n t r a s t  th e  e f f e c t s  o f  b o th  New Z ea lan d  and 8 .2 3  w ere  s im i la r  i n  

th e  hay t r e a tm e n t .  I n  c o m b in a tio n  w ith  b o th  New Z ea lan d  and 3 .2 3  th e  

s u p p re s s io n  o f  I r i s h  was s im i la r  t o  th e  e f f e c t  o f  8 .2 3  i n  th e  c lo s e
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m anagem ent, b u t was l e s s  th a n  e i t h e r  th e  New Z e a la n d  o r  S .2 3  e f f e c t  

u n d e r no rm al g ra z in g -  By c u t t i n g  fo r  hay I r i s h  was su p p re s se d  by 

61% w hich  was r a t h e r  h ig h e r  th a n  th e  New Z ea lan d  an d  8 .2 3  e f f e c t s  s é p a 

r â t  e ly -

New Z e a la n d  ry e g ra s s  New Z e a la n d  made an o v e r a l l  g a in  in  a s s o c ia t io n  

w ith  I r i s h ,  b u t  was s u p p re s se d  by  8 .2 3  and th e  c o m b in a tio n  o f  I r i s h

and  S . 23-

The g r e a t e s t  in c r e a s e  by  New Z ea lan d  was i n  a s s o c ia t io n  w ith  I r i s h  

and c u t f o r  hay  v/hen th e  p o t e n t i a l  was exceeded  by  89%. In  th e  no rm al 

g ra z in g  t r e a tm e n t  New Z ea lan d  made a g a in  o f  11% b u t  u n d er c lo s e  g r a z 

in g  no in c r e a s e  was r e c o rd e d . I t  sh o u ld  be n o te d  t h a t  th e  l a r g e s t  

in c r e a s e  a c h ie v e d  by  New Z ea lan d  ov er i t s  p o t e n t i a l  d id  n o t  c o rre sp o n d  

w ith  i t s  l a r g e s t  c o n t r ib u t io n  to  y i e l d ;  t h i s  was a c h ie v e d  in  th e  n o r 

mal t r e a tm e n t  when 82% o f  t h e  t i l l e r s  w ere from  New Z e a la n d . T h is  

s i t u a t i o n  i s  u n d e rs ta n d a b le  when i t  i s  c o n s id e re d  t h a t  t h e  s u p p re s s io n  

o f  I r i s h  by  New Z e a la n d , a s  shown by  th e  d e v ia t io n s  from  th e  p o t e n t i a l  

c o n t r i b u t i o n s ,  was d ependen t on th e  v ig o u r  o f  I r i s h  g row ing  by  i t s e l f .  

Where t h i s  was low , and  few t i l l e r s  p ro d u ced . New Z e a la n d  c o u ld  n o t  n e c e s 

s a r i l y  b e  s a id  t o  b e  s u p p re s s in g  a s s o c ia t e d  I r i s h  p l a n t s  even a l th o u g h  

i t  c o n t r ib u te d  w e l l  o v er 5^% o f  th e  t o t a l  t i l l e r s  p ro d u ced  by  th e  m ix

t u r e .  Thus New Z e a la n d  made i t s  g r e a t e s t  g a in  o f  89% o v er I r i s h  in  

th e  hay  s e c t io n  b e c a u se  I r i s h  grow ing  a lo n e  was much m ore v ig o ro u s  u n d er 

t h i s  management th a n  u n d er g r a z in g .

New Z e a la n d  was su p p re s se d  by  S .23  u n d er b o th  g ra z in g  sy s te m s , t h e  

te n d e n c y  b e in g  f o r  a h ig h e r  s u p p re s s io n  i n  th e  c l o s e  t r e a tm e n t .  The 

change t o  hay  c u t t i n g  r e v e r s e d  t h i s  p o s i t i o n  and New Z e a la n d  g a in e d  by  

50% o v er i t s  p o t e n t i a l ,  and a l s o  c o n t r ib u te d  59% o f  t h e  t i l l e r s *  The 

co m b in a tio n  o f  I r i s h  and S .2 3  su p p re s se d  New Z e a la n d  u n d er g ra z in g  b u t
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t o  a l e s s e r  e x te n t  th a n  S .2 3  a lo n e . New Z ea lan d  a g a in  showed a g a in  

u nder hay management w hich a t  22% was low er th a n  w i th  e i t h e r  I r i s h  o r

5 .2 3  s e p a r a t e ly .

5 .2 3  r y e g r a s s  8 .2 3  showed an in c r e a s e  over i t s  p o t e n t i a l  u n d er a l l  

m anagem ents and  a l l  o u l t i v a r  t r e a tm e n ts  ex ce p t th e  hay  o u t w ith  New 

Z ea lan d  w here i t  was su p p re s se d  by  33%. In  th e  g r a z in g  m anagem ents

5 .2 3  made g r e a t e r  g a in s  u n d e r c lo s e  g ra z in g  and was p a r t i c u l a r l y  h ig h , 

75%, i n  a s s o c ia t io n  w ith  b o th  I r i s h  and New Z e a la n d . I n c r e a s e s  o f  th e  

same m ag n itu d e  w ere r e c o rd e d  in  a s s o c ia t io n  w ith  I r i s h  and  I r i s h  p lu s  

New Z ea lan d  in  th e  hay  t r e a tm e n t .  E v id e n tly  so  lo n g  a s  I r i s h  was p r e 

s e n t  S .2 3  was a b le  t o  in c r e a s e  i t s  t i l l e r i n g  b u t ,  a s  h a s  b een  m e n tio n ed , 

th e  p re s e n c e  o f  New Z e a la n d  c a u se d  a red u ce d  t i l l e r i n g  in  8 .2 3 (under h a y ) .

I r i s h  ry e g r a s s  By November I 96O I r i s h  w as b e in g  s u p p re s se d  by  New 

Z e a la n d  u n d er a l l  management sy stem s; ra n g in g  from  51% in  t h e  hay  t r e a t 

ment th ro u g h  42% in  no rm al t o  26% in  c lo s e .  The a v e ra g e  d e p re s s io n  had 

in c r e a s e d  by  10% from  1959* W ith 3*23 th e  r e v e r s e  w as t r u e  and  th e  

a v e ra g e  d e p re s s io n  had  f a l l e n  by  22%. T h is  was m a in ly  due to  a  f a l l  

i n  th e  d e p re s s io n s  u n d er t h e  c lo s e  g r a z in g  and hay  t r e a tm e n ts .  In  

a s s o c ia t io n  w i th  b o th  o f  t h e  o th e r  c u l t i v a r s ,  th e  a v e ra g e  d e p re s s io n  o f  

I r i s h  w as a l s o  l e s s  th a n  in  1959 due, in  t h i s  c a s e ,  m a in ly  t o  a l a r g e  

f a l l  i n  th e  hay  t r e a tm e n t .

New Z e a la n d  r y e g r a s s  New Z ea lan d  t i l l e r e d  more f r e e l y  i n  a s s o c ia t io n  

w ith  I r i s h  th a n  w ith  S . 23 . The g a in  w ith  I r i s h  w as s l i g h t l y  up on th e  

1959 f ig u r e  b e c a u se  o f  in c r e a s e s  in  th e  c lo s e  g ra z in g  and  hay  m anage

m en ts . The s u p p re s s iv e  in f lu e n c e  o f  3 .2 3  was n o t io a b ly  l e a s  in  th e  

c lo s e  g ra z in g  t r e a tm e n t  th a n  i t  had  b een  and , t h e  a c t u a l  c o n t r ib u t io n
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o f  New Z e a la n d  had  in c r e a s e d  from 25% t o  J)Ofo* Under n o rm al g r a z in g ,  

th e  d e p re s s io n  o f  New Z ea lan d  was h ig h e r  th a n  u n d er c lo s e  g ra z in g  and  

was a l s o  s l i g h t l y  h ig h e r  th a n  th e  1959 f ig u r e .  Nevf Z e a la n d  c o n tin u e d  

to  s u p p re s s  S .2 3  in  th e  hay  s e c t io n  b u t  t o  a s m a l le r  d e g re e  th a n  th e  

p re v io u s  y e a r .

New Z e a la n d , on a v e ra g e , was s l i g h t l y  d e p re s se d  i n  co m b in a tio n  

w ith  I r i s h  p lu s  8 .2 3  b u t  d id ,  i n  f a c t ,  make a s u b s t a n t i a l  g a in  in  th e  

hay  s e c t io n  and s m a l l ,  s im i la r  lo s s e s  u n d er t h e  two g ra z in g  t r e a tm e n ts .

S . 23  r y e g r a s s  The g a in  o f  S .2 3  i n  a s s o c ia t io n  w ith  I r i s h  av e ra g ed  

11% b u t  was m o s tly  made in  th e  hay  s e c t io n  w here a 34% in c r e a s e  was 

re c o rd e d . W ith  New Z e a la n d , 3 .2 3  c o n tin u e d  to  show a  l a r g e r  c o n t r i 

b u t io n  th a n  i t s  p o t e n t i a l  u n d er g ra z in g  b u t ,  a s  i n  1959 , was su p p re s se d  

by  c u t t i n g  f o r  hay . I n  th e  INS m ix tu re  3 .2 3  made g a in s  in  a l l  m anage

ment t r e a tm e n ts  b u t  i t  i s  o f  i n t e r e s t  to  n o te  t h a t  a l l  w ere l e s s  th a n  

in  1959.
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DISCUSSION 

A ssessm ent o f  th e  Method 

The w ire  mesh tech n iq u e  a llo w ed  id e n t i f i c a t io n  o f  p la n ts  w ith  

s im ila r  v e g e ta t iv e  appearance over th e  two y e a r s  o f  th e  experim ent 

under both  in t e n s iv e  sheep g ra z in g  and hay management.

The g ra z in g  o f  th e  sheep w as, on th e  w hole, v ery  even and few  

t u f t s  had t o  be removed by hand. Due to  th e  arrangement o f  th e  main 

p lo t s  w ith in  th e  paddock, th e  c l o s e  grazin g  treatm ent ( in  r e p l ic a t e  l )  

was a t  one end and sep a ra ted  from th e  n ex t c lo s e  g ra z in g  p lo t  by two 

hay and afterm ath  and two normal gra z in g  p lo t s .  As a r e s u l t  th e  sheep  

ten d ed  to  n e g le c t  t h i s  p lo t  w hich , a lthough  ev en ly  grazed , was n ever  

so  c l o s e l y  grazed  as th e  o th e r s . T his su g g e sts  th a t  e i th e r  a la r g e r  

paddock sh ou ld  have been used  in  order t o  g iv e  th e  sheep more freedom  

o f  movement o r , a l t e r n a t iv e ly ,  s t r i c t  adherence t o  random isation  co u ld  

have been w aived  in  order to  b r in g  s im ila r  g ra z in g  trea tm en ts  c lo s e r  

to g e th e r . T his co u ld  have been accom plished  w h ile  s t i l l  r e ta in in g  

th e  b a s ic  b lo c k  arrangem ent.

The s i t in g  o f  th e  t r i a l  in  an a lr ea d y  e s ta b lis h e d  g r a ss  f i e l d  

removed th e  n e c e s s i t y  fo r  c o n tr o l l in g  weed growth around th e  p lo t s  

and provided  th e  anim als w ith  a firm  fo b t in g . The c o n t ig u it y  o f  th e  

p lo t s  and th e  h o ld in g  area made th e  sheep q u ie t and ap p aren tly  unaware 

o f  any departure from normal* Any tendency fo r  th e  e s ta b lis h e d  t u r f  

to  encroach on th e  mesh was e a s i l y  c o n tr o lle d  by o c c a s io n a l ly  c l ip p in g

round each main p lo t  w ith  sheep sh ea rs .

The method o f  estab lish m en t by sowing two seed s per square was

s u c c e s s fu l  and l e s s  te d io u s  than th e  method u sed  in  experim ent 1 . But

i t  was fo r tu n a te  th a t  th ere  was no e x c e s s iv e  r a i n f a l l  during th e
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e s ta b l is h m e n t  p e r io d  w hich  c o u ld  have cau sed  th e  movement o f  s e e d s .

To g u a rd  a g a in s t  such  a p o s s i b i l i t y  i t  w ould  b e  a d v is a b le  t o  p r o t e c t  

th e  p l o t s ,  d u r in g  th e  e s ta b l is h m e n t p h a s e , by  t h e  u s e  o f  t r a n s p a r e n t  

p o ly th e n e  s h e e t in g  w h ich  c o u ld  be c a r r i e d  on a fram ew ork o v e r each  

m ain p l o t .

I t  was ob v io u s  when c o u n tin g  t i l l e r s  t h a t ,  th e  g r e a t e r  t h e  num

b e r  t h a t  c o u ld  b e  c o u n te d , th e  b e t t e r  w ould b e  th e  r e s u l t  s in c e  p la n t  

t o  p la n t  v a r i a t i o n  was h ig h . I n i t i a l l y ,  e v e ry  p la n t  in  each  p lo t  was 

c o u n te d  b u t  p r o g r e s s  was so  slow  t h a t  t h i s  had t o  b e  abandoned. E ven- 

t u a l l y ,  s i x  was a r b i t r a r i l y  s e le c te d ^ b e in g  th e  num ber t h a t  c o u ld  b e  

c o u n te d  in  a r e a s o n a b le  t im e . I n  p r a c t i c e ,  i t  to o k  a lm o st 2 man-weeks 

to  coun t th e  t i l l e r s  on 6 p l a n t s  o f  each  o u l t i v a r  p e r  p l o t .
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D evelopm ent o f  Q u l t iv a rg  when Q-rowlng: A lone 

The 3 c u l t i v a r s  showed l i t t l e  d i f f e r e n c e  i n  developm ent by  th e  

end o f  th e  e s ta b l is h m e n t y e a r ,  th e  t i l l e r s  p e r  p la n t  b e in g  1 5 «1 , 1 6 .2  

and 1 5 .2  f o r  I r i s h ,  New Z ea lan d  and  S .2 3  r e s p e c t iv e l y .  T h is  i n d i c a t e s  

t h a t ,  i n i t i a l l y ,  th e  r a t e  o f  t i l l e r  p ro d u c tio n  was s im i la r  fo r  th e s e  

c u l t i v a r s  and  a g re e s  w ith  t h e  work o f  D av ies  ( 1960) ,  O nly 4  I r i s h  

and 2 New Z e a la n d  p l a n t s  had d ie d  w h ich , o f  no  co n seq u en ce  a t  t h i s  d a te ,  

d id  fo resh ad o w  w hat was to  come.

P e rc e n ta g e  s u r v iv a l

By J u ly  o f  1959s d i f f e r e n c e s  in  s u r v iv a l  o f  th e  c u l t i v a r s  w ere 

n o t i c a b le  e s p e c i a l l y  w here th e  p l o t s  had been  g ra z e d . S .2 3  was m ost 

p e r s i s t e n t  fo llo w e d  by  New Z e a la n d  and I r i s h ,  in  t h a t  o r d e r ,  a l th o u g h  

th e  d i f f e r e n c e  be tw een  3 .2 3  und New Z ea lan d  was v e ry  s l i g h t .  Where 

th e  hay c ro p  had  been  ta k e n  th e  ra n k in g  o f  th e  c u l t i v a r s  was th e  same 

b u t th e  ra n g e  from  to p  to  b o tto m  was v e ry  much l e s s .  T h is  i n t e r a c t i o n  

o f  c u l t i v a r s  w ith  management was due t o  tw o f a c t o r s  : l )  The in h e re n t

a b i l i t y  o f  3 .2 3  to  s u rv iv e  u n d er g ra z in g  by  th e  p ro d u c tio n  o f  new t i l 

l e r s  and th e  la c k  o f  t h i s  f a c u l ty  in  I r i s h  and  t o  a  l e s s e r  d e g re e  i n  

New Z e a la n d . 2) The p r o s t r a t e  grow th  h a b i t  o f  S .23  e n su re d  t h a t ,  

a l th o u g h  th e  sheep  g ra z e d  f a i r l y  c l o s e ,  a c e r t a i n  p r o p o r t io n  o f  b a s a l  

t i l l e r s  a lw ays rem a in ed  a f t e r  d e f o l i a t i o n ,  w h ereas  w ith  I r i s h  in  p a r t i 

c u l a r ,  b u t  a l s o  New Z e a la n d , t h e i r  u p r ig h t  h a b i t  a llo w e d  th e -s h e e p  t o  

remove p r a c t i c a l l y  a l l  to p  g ro w th . T h is  e f f e c t  c o u ld  b e  seen  q u i t e  

c l e a r l y  by  eye  a f t e r  m ost g r a z in g s .

Iffhen. th e s e  two f a c t o r s  o p e ra te  to g e th e r  u nder f i e l d  c o n d i t io n s  

i t  can  b e  a p p r e c ia te d  why, u n d er g ra z in g ,  m ore I r i s h  and  New Z e a la n d  

p l a n t s  w i l l  d ie  com pared t o  3 .23#  By c u t t i n g  f o r  h a y , t h e  e f f e c t  o f
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s e l e c t i v e  d e f o l ia t io n  i s  removed and as t h i s  management was n o t condu

c iv e  t o  p ro fu se  t i l l e r i n g ,  th e  d if fe r e n c e  betw een th e  o u l t iv a r s  was 

th e r e fo r e  l e s s .  P rev io u s  work in  th e  N eth erlan d s, Sonneveld  ( l9 5 5 )  

and Van den Bergh e t  a l .  ( l9 5 ô )  has shown th a t  hay management i s  favou r

a b le  t o  u p righ t o u lt iv a r s  and g ra z in g  to  p r o s tr a te  ty p e s .

Pour months l a t e r  (November 1 9 5 9 ), th e  average p ercen tage  s u r v iv a l  

o f  I r i s h  had been h a lved  and was 3^% compared t o  63̂ 0 and 69̂ 6 fo r  New 

Zealand and 3 .2 3  r e s p e c t iv e ly .  The im portant fa c t  w as, however, th a t  

th e  o u l t iv a r s  d id  n o t r e a c t  s im ila r ly  t o  th e  management im posed.

Under g ra z in g , th e  s u r v iv a ls  o f  New Zealand and S . 23 were r e sp e c 

t i v e l y  and 83/6 w h ile  th a t  o f  I r i s h  was on ly  3̂ %»

As th e  I r is h  s u r v iv a l  was not a f f e c t e d  by th e  number o f  g ra z in g s  

t h i s  s u g g e s ts  th a t a p o in t  had been p assed  in  th e  norm al treatm ent ( l 2 

d e f o l ia t io n s )  beyond w hich fu r th e r  graz in g s had l i t t l e  e f f e c t .  The 

l e v e l  t o  w hich th e  p la n ts  were grazed  was i"  -  ÿ* fo r  b oth  c lo s e  and 

normal g ra z in g  and may have been a more im portant fa c t o r .  The su r v i

v a l  o f  New Zealand and 3 .2 3 ,  on th e  o th er  hand, was ap p aren tly  h igh er  

under th e  more freq u en t d e f o l ia t io n  system , a lthough  t h i s  was n o t con

firm ed  s t a t i s t i c a l l y .

The poor s u r v iv a l  o f  I r i s h  em phasised th e  need  fo r  a v o id in g  th e  

u se  o f  u p r ig h t , stemmy o u lt iv a r s  in  m ixtu res in ten d ed  fo r  in t e n s iv e  

g ra z in g  by sh eep . D av ies  ( l9 5 9 )  d isc u sse d  th e  p h y s io lo g ic a l  back

ground o f  p la n t r e se r v e s  and d e f o l ia t io n  r e la t io n s h ip s  and showed how 

upright p la n ts  w i l l  s u f f e r  under frequent d e f o l ia t io n  compared t o  p r o s 

t r a t e  ty p e s .  F igure 2 .6  shows a pure I r i s h  p lo t  a lo n g s id e  a pure 3 .2 3  

p lo t  p r io r  to  g ra z in g  in  th e  sp rin g  o f  I 96O. The open n a tu re  o f  th e  

I r is h  sward and th e  extreme p o v erty  o f  i t s  p rod u ction  can b e a p p rec ia te d .
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Figure 2 .6  A pure sown I r is h  p lo t (on th e  l e l t ) a lon gsid e  a pure
S .23 sown p lo t  (on th e  r ig h t)  p r io r  to  grazing in  th e  spring o f  I960.
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N eith er  t i l l e r  nor p la n t numbers can record  t h i s  s i t u a t io n  a s , in  

cou n tin g , a poor p la n t or t i l l e r  has th e  same v a lu e  a s  a good one.

T h is photograph does n o t exaggera te  th e  d if f e r e n c e  betw een th e s e  c u l -  

t iv a r s  and was t y p ic a l  o f  a l l  r e p l ic a t e s .  I t  i s  th e r e fo r e  im portant 

when in te r p r e t in g  th e  num erical r e s u l t s  t o  remember th a t ,  under gra z

in g , I r i s h  was -  p la n t  fo r  p la n t and t i l l e r  fo r  t i l l e r  -  much in f e r io r  

to  S .23* The same remarks ap p ly , but t o  a l e s s e r  d eg ree , to  th e  com

p a riso n  o f  I r i s h  and New Zealand.

The reason  why New Z ealand , a ls o  o f  u p righ t h a b it ,  was b e t t e r  

a b le  to  su r v iv e  sheep grazin g  than I r i s h  can be a t tr ib u te d  to  i t s  mor

phology; b e in g  a l e a f i e r  p la n t w ith  a h igh er r a t io  o f  v e g e ta t iv e  t o  

flo w er in g  t i l l e r s  than I r i s h ,  New Zealand i s  b e t t e r  a b le  t o  w ith sta n d  

frequent d e f o l ia t io n s .

I t  was observed  th a t  some p la n ts  had been co m p le te ly  or p a r t ia l ly  

uprooted  by th e  sheep and th e s e  were m ostly  c o n fin e d  to  th e  I r i s h  

p lo t s .  By freq u en t d e f o l ia t io n  n o t on ly  i s  th e  amount o f  top  growth 

produced low ered  b u t, th e  ro o t growth s u f fe r s  in  a l i k e  manner (R oberts  

and Hunt ( l9 3 & ))' T h erefore th e  frequent sheep gra z in g  must have 

reduced ro o t growth to  a p o in t where th e  p la n ts  no lo n g er  had a s u f f i 

c i e n t l y  s tro n g  h o ld  on th e  s o i l ,  and were then  p u lle d  o u t. Under a 

c u t t in g  management such p la n ts  may w e ll  have su rv iv ed  fo r  a lo n g e r  

p er io d .

The s u r v iv a l o f  a l l  th r e e  o u lt iv a r s  in  th e  hay treatm ent was 

s im ila r  and, in  th e  c a se  o f  New Zealand and S . 23 , very  much low er  

than under g ra z in g . E v id e n t ly , w ith  New Z ealand and 3 .2 3 ,  in t r a 

c u lt  iv a r  co m p etitio n  was more se v e r e  w ith in  th e  t a l l  grow ths o f  th e  

hay and a fterm ath  crop s than in  th e  sh o rter  grow ths o f  th e  g r a z in g
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trea tm en ts , r e s u l t in g  in  a g r e a te r  su p p ression  o f  th e  weaker members 

o f  t h e ir  p o p u la tio n s . In  t h i s  p resen t experim ent, th e  p o s it io n  may 

have been  a ccen tu a ted  as th e r e  was some scorch in g  o f  p la n ts  when a 

dry s p e l l  fo llo w e d  th e  f e r t i l i z e r  a p p lic a t io n  a f t e r  th e  f i r s t  a f t e r -  

math crop . I t  was im p o ss ib le  t o  determ ine w hich p la n ts  had d ied  

through th e  c o m p e tit iv e  a c t io n  o f  th e ir  n eighbours and which by f e r t i 

l i z e r  sco rch . T his c o u ld  have been avo id ed  by d iv id in g  th e  f e r t i l i z e r  

in to  2 or 5 p a r ts  and ap p ly in g  them a t w eekly  in t e r v a ls  and t h i s  p roce

dure was fo llo w ed  a f t e r  subsequent h a r v e s ts .

In  th e  c a se  o f  I r i s h ,  where su r v iv a l under g r a z in g  was no b e t t e r  

than when hay was o u t , th e  e f f e c t  o f  th e  g ra z in g  anim al was s im ila r  

to  th e  in te r -p la n t  co m p etitio n  o f  th e  hay and afterm ath  management.

P la n t death  r a te  slow ed down co n s id era b ly  during I 960 su g g e stin g  

th a t th e  w eaker members o f  th e  p o p u la tio n s  had been e lim in a te d  in  th e  

f i r s t  y ea r  and th e  su r v iv o r s  would on ly  g ra d u a lly  succumb g iven  th e  

same management. Or i t  i s  p o s s ib le  th a t th e  l e s s  in t e n s iv e  u t i l i z a 

t io n  o f  i 960 a llow ed  p la n ts  t o  su rv ive  which would o th erw ise  have d ied . 

I t  i s  in t e r e s t in g  to  n o te  th a t  between November 1959 and November I 960 

th e  mean p ercen ta g e  s u r v iv a l  o f  I r i s h ,  New Zealand and 8 .2 5  f e l l  r e s 

p e c t iv e ly  by 12fo and 13%. I t  i s  a ls o  notew orthy th a t  th e  major

p o rtio n  o f  t h i s  l o s s  took  p la c e  during th e  I 960 grow ing season  and 

not over th e  w in ter  o f  1959- 60 ,

The open sp a ces  l e f t  in  th e  grazed  I r i s h  sw ards, as th e  r y e g r a ss  

was grazed  o u t, were c o lo n is e d  by annual meadow g r a ss  (Poa annua L .)  

which d id  n ot encroach on th e  su r v iv in g  I r i s h  p la n ts  and t h e  p resen ce  

o f  which can th e r e fo r e  be d isco u n ted  as having any c o m p e tit iv e  e f f e c t .
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The s u r v iv a l  o f  I r i s h  was n o t s ig n i f i c a n t l y  a f f e c t e d  by manage

ment a t any p er io d  during I 9 6 0  w hereas, b oth  New Z ealand and S . 23 had 

v ery  much reduced  p ercen tage  s u r v iv a ls  in  th e  hay s e c t io n ,  thus con

t in u in g  th e  tren d  seen  in  th e  p rev io u s  y ea r . S . 23 had a s ig n i f i c a n t l y  

low er s u r v iv a l  under th e  normal grazin g  management than under c l o s e  

g ra z in g . The a c tu a l d if fe r e n c e  a t th e  f in a l  count was 21^ between  

c lo s e  and norm al g ra z in g . New Zealand showed a s im ila r ,  but n ot s i g 

n i f i c a n t ,  tr e n d  and th e  d if fe r e n c e  betw een i t s  s u r v iv a l under normal 

and c lo s e  g ra z in g  w as, a t  th e  f i n a l  cou n t, Such a s itu a t io n

c o u ld  have a r is e n  b ecau se th e  more upright ty p e s  w ith in  th e  S . 23 and 

New Zealand p o p u la tio n s  were e lim in a te d  by th e  management o f  th e  n or

mal treatm ent w hich a llow ed  lo n g er  in te r v a ls  betw een g ra z in g s  and so  

would perm it th e  more e r e c t  ty p e s  to  be c a r r ie d  in t o  a p o s it io n  where 

th ey  were more r e a d i ly  a v a ila b le  t o  th e  sheep and co n seq u en tly  were 

grazed  o u t. As w i l l  b e  seen  when t i l l e r  numbers a re  d is c u s s e d  t h i s  

d id  not le a d  t o  a more open sward as th e  su r v iv in g  p la n ts  t i l l e r e d  

more f r e e ly  in  th e  g r e a te r  space a v a ila b le  t o  them. T h is supports  

th e  above h y p o th e s is  which s u g g e s ts  th a t th e  poorer t i l l e r i n g ,  or 

u p r ig h t, ty p e s  were e lim in a ted  le a v in g  th e  more p r o s tr a te  on es , and 

th e se  w ere a b le  to  f lo u r is h  under th e  management w hich cau sed  th e  

death  o f  th e  o th e r s .

I r i s h  d id  n ot show t h i s  e f f e c t  t o  th e  same d eg ree , th e r e  b e in g  

on ly  1̂ 0 d if f e r e n c e  betw een i t s  s u r v iv a l in  th e  norm al and c lo s e  t r e a t 

m ents. T h is  may have been due t o  th e  in h eren t poor t i l l e r i n g  and 

stemmy c h a r a c t e r is t ic s  o f  I r i s h ,  which cau sed  a l l  but an average o f  

o f  20fo o f  i t s  i n i t i a l  number t o  d ie  under th e  in t e n s iv e  g r a z in g  o f  

b oth  sy stem s.
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T i l le r  Production

C on sid erin g  now th e  t i l l e r  p rod u ction  per p la n t ,  th e  1959  

r e s u l t s  r e v e a le d  no im portant d if fe r e n c e s  betw een o u lt iv a r s  s ig n i 

fy in g  t h a t ,  a lthough  th e r e  were co n s id e r a b ly  few er p la n ts  per u n it  

area o f  I r i s h  and co n seq u en tly  more room fo r  developm ent, th e  I r is h  

d id  n o t p o s s e s s  th e  a b i l i t y  to  e x p lo it  i t  by producing more t i l l e r s  

per p la n t .

In  th e  secon d  y e a r , th e  t i l l e r  number per p la n t  r o se  fo r  a l l  

o u lt iv a r s  and t h i s  may have been a r e f l e c t io n  o f  th e  few er number 

o f  p la n ts  p resen t and, in  th e  c a se  o f  th e  grazin g  managements, a com

b in a tio n  o f  t h i s  and th e  l e s s  frequent d e f o l ia t io n s .  O v e r a ll, New 

Zealand e x h ib ite d  th e  sm a lle s t  in c r e a se , and S .25 th e  l a r g e s t ,  esp e

c i a l l y  in  th e  norm ally  grazed  p lo t s ,  which was undoubtedly a r e s u lt  

o f  th e  poorer su r v iv a l in  t h i s  trea tm en t. The f i n a l  r e s u l t ,  in  

November I 960 , was th e r e fo r e  t h a t ,  averaged over th e  th r e e  manage

m ents, I r i s h ,  New Zealand and S . 23 had r e s p e c t iv e ly  47 , 34  and 55 

t i l l e r s  per p la n t .  A lthough t h i s  su g g e sts  th a t New Zealand was th e  

l e a s t  p ro d u c tiv e , th e  r e s u l t s  o f  experim ent 1 showed i t  t o  have a 

h igh er w eigh t per t i l l e r  which would cou n terb a lan ce th e  sm a ller  num

b er . As fo r  I r i s h ,  f ig u r e  2 . 6 , a s  a lread y  seen , d e sc r ib e s  much 

more c l e a r ly  than co u ld  be done by words or num erals th e  p r o d u c t iv ity  

o f  I r i s h  t i l l e r s .

Management had no s ig n i f ic a n t  e f f e c t  on t i l l e r s  per p la n t in  

1959, but in  I9 6 0 , b oth  New Zealand and S . 23 produced more t i l l e r s  

under normal grazin g  than  when cut for  hay. In  th e  c lo s e  s e c t io n ,  

th e  d if fe r e n c e  was n o t g rea t and S . 23 a c tu a lly  had ra th er  more t i l l e r s  

in  the hay trea tm en t. I r i s h  p la n ts  appeared q u ite  u n a ffe c te d  by  

management.
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S u r v iv a l and Development o f O u lt iv a r s  in  M ixtu res  

Ir ish , -b New Zealand

The su r v iv a l o f  I r i s h  was n o t s ig n i f i c a n t ly  a f f e c t e d  by com peti

t io n  from New Zealand in  e i th e r  yea r  o f  th e  t r i a l  but th e r e  was a 

c o n s is te n t  tren d  tow ards a low er su r v iv a l under hay management in d ic a 

t in g  th a t New Zealand e x e r c ise d  i t s  g r e a te s t  c o m p e tit iv e  e f f e c t  when 

a mature v e g e ta t io n  was a llov/ed  to  d evelop . Apart from a ra th er  low er  

su r v iv a l in  1959? and up t i l l  J u ly  I960  when in  a s s o c ia t io n  w ith  S . 23 , 

th e  s u r v iv a l o f  I r i s h  was s in g u la r ly  u n a ffe c te d  by companion o u lt iv a r s ,  

ir r e s p e c t iv e  o f  th e  management im posed. T his co u ld  be ex p la in ed  in  

fou r  w ay s:-

(a ) th a t th e r e  was no co m p etitio n  between o u lt iv a r s ,

(b) th a t co m p etitio n  d id  occur but was n o t se v e r e  enough t o  r e s u lt  

in  th e  death  o f  p la n ts ,

( 0 ) th a t co m p etitio n  occu rred , but was r e f le c t e d  p u re ly  in  th e  produc

t i v i t y  o f  each t i l l e r  or p la n t and not in  t i l l e r  or p la n t numbers, 

and

(d) th a t  th e  gra z in g  managements were o f  such in t e n s i t y  a s  to  outw eigh

any e f f e c t  o f  co m p etitio n  on p la n t numbers. The hay and a f t e r -  

math s e c t io n ,  on th e  o th er hand, provided  th e  most co n g en ia l 

environm ent fo r  I r i s h  and i t  was th u s a b le  to  compete t o  g rea te r  

advantage w ith  New Z ealand and 8.23*

In v iew  o f  th e  ev id en ce  p rovided  by experim m t 1 , th e  f i r s t  

ex p la n a tio n  would appear to  be most u n lik e ly .  The tr u e  e x p la n a tio n  

probably l i e s  in  a com bination  o f  th e  o th er fa c to r s  m entioned . The 

grazin g  p ressu r e  was undoubtedly heavy and co u ld  have e lim in a te d  a l l  

but th e  most p e r s is t e n t  p la n ts  o f  I r is h  ir r e s p e c t iv e  o f  companion
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o u l t iv a r s .  I t  m ust, however, be borne in  mind th a t  a p la n t w ith  

o n ly  one weak t i l l e r  had to  be co n sid ered  as su r v iv in g ;  p la n t  num

b ers  can th e r e fo r e  be a v ery  im p erfect measure o f  c o m p etitio n .

The second p o in t i s  supported  by th e  r e s u l t s  for  t i l l e r s  per  

p la n t a t  November 1959 when I r i s h  growing w ith  New Z ealand and/or

5 . 23 had few er t i l l e r s  than I r i s h  growing a lo n e . These e f f e c t s  v/ere 

q u ite  s u b s ta n t ia l  and amounted to  d ep ress io n s  o f  28% 52î  and 36̂ 6 in  

th e  IN, IS  and INS m ixtu res r e s p e c t iv e ly .  The fo llo w in g  year  th e  

extreme v a r i a b i l i t y  o f  th e  r e s u l t s  made in te r p r e ta t io n  d i f f i c u l t  but 

i t  d id  appear t h a t ,  under g ra z in g , th e  p resen ce  o f  New Zealand and/or

5 . 23 d id  reduce th e  t i l l e r i n g  a b i l i t y  o f  I r is h .

As th e  number o f  I r i s h  p la n ts  p resen t in  th e  IN m ixture were 

r e l a t i v e l y  sm all and New Zealand reduced th e  t i l l e r i n g  c a p a c ity  o f  

th e  su rv iv o rs  i t  i s  n ot su r p r is in g  th a t  New Zealand co n tr ib u te d  th e  

g r e a te s t  number o f  t i l l e r s  t o  th e  t o t a l  o f  th e  m ix tu re . I r i s h  con

tr ib u t io n  was lo w e st  under normal gra z in g  where on ly  18^ and 12;^ were 

recorded  in  1959 and I960  r e s p e c t iv e ly .  With c lo s e  g r a z in g , I r i s h  

perform ed s l i g h t l y  b e t t e r  and gave 28^ and 20̂ 6 in  1959 and I9 6 0 .

S in ce  a t a l l e r  growth o f  herbage was p erm itted  under norm al g razin g  

th e  more v ig o r o u s  New Z ealand had a b e t t e r  o p p o rtu n ity  t o  shade, and 

so  su p p ress , n eigh b ou rin g  I r i s h  p la n ts .  The su p p ressio n  o f  I r i s h  

compared to  i t s  p o t e n t ia l  con firm s t h i s  a s , in  1959, no su p p ression  

was apparent in  th e  c lo s e  treatm en t w h ile  31/6 was record ed  under n or

mal g r a z in g . The fo llo w in g  y e a r , I r i s h  was b e in g  suppressed  under 

both  g ra z in g  managements and th e  f ig u r e s  fo r  c lo s e  and normal r e sp e c 

t i v e l y  were 26^  and 42^. I t  th e r e fo r e  appears th a t  New Z ealand was 

e x e r t in g  a p r o g r e s s iv e ly  g r e a te r  in f lu e n c e  on I r i s h  e s p e c ia l ly  where a 

lo n g er  in t e r v a l  was a llow ed  betw een d e f o l ia t io n s .



The hay management o f  t h i s  m ixture gave I r i s h  a b e t t e r  opportu

n i t y  to  e x h ib it  i t s  main a t t r ib u t e ,  th e  prod u ction  o f  a la r g e  crop .

But as New Zealand was a ls o  o f  u p righ t h ab it i t  s t i l l  con tin u ed  to  

p la y  th e  dominant r o le  in  th e  m ixtu re. Thus, a lth ou gh  I r i s h  c o n t r i 

b uted  32.% and 34 ^ to  th e  t o t a l  t i l l e r  production  in  1959 and I 96O 

r e s p e c t iv e ly ,  i t  was in  fa c t  b e in g  more s e v e r e ly  su p p ressed  than under 

g ra z in g . The red u ctio n  from i t s  p o t e n t ia l  was 50^ and 51^ in  th e  

f i r s t  and second y e a r s  r e s p e c t iv e ly .  I t  w i l l  be n o t ic e d  th a t  d e s p ite  

th e  fa c t  th a t  New Z ealand was e x e r t in g  i t s  g r e a te s t  in f lu e n c e  under 

t h i s  management i t  had n o t in c r e a se d  from 1959 t o  I 96O as i t  had done 

under g ra z in g .

The very  low  p r o d u c t iv ity  o f  I r i s h  t i l l e r s  o b serv a b le  when I r is h  

was growing a lo n e  p lu s  i t s  low  c o n tr ib u tio n  to  t i l l e r  numbers in  th e  

IN m ixture under g r a z in g , in d ic a te d  th a t  i t s  c o n tr ib u t io n  t o  th e  y i e ld  

o f  th e  m ixture must have been very  low . The y i e ld  c o n tr ib u t io n  to  th e  

hay and afterm ath  crop s w ould, however, have been h ig h e r , n o t on ly  

b ecau se o f  a h ig h er  t i l l e r  c o n tr ib u t io n , but th e r e  was no n o t ic a b le  

d if fe r e n c e  betw een th e  t i l l e r s  o f  I r i s h  and New Zealand under hay c u t 

t in g .

The o v e r a l l  p ic tu r e  th e r e fo r e  appears t o  b e  t h a t ,  in  a m ixture o f  

I r is h  and New Z ealand , th e  New Zealand w i l l  become dominant under a l l  

management system s and th a t i t s  dominance W3.11 in c r e a se  as th e  in t e r v a ls  

between d e f o l ia t io n s  le n g th en .



I r is h  + 8 .2 3

Under g r a z in g , 8 .23  r a p id ly  gained  alm ost com plete ascendency  

over I r i s h  so t h a t ,  by th e  end o f  th e  f i r s t  h a rv est y e a r , I r i s h  con

tr ib u te d  on ly  6% and 9% o f  th e  t o t a l  t i l l e r s  produced by th e  m ixture  

in  th e  c lo s e  and normal trea tm en ts  r e s p e c t iv e ly .  T h is  was due to  

s e v e r a l c a u se s , not th e  l e a s t  o f  w hich was th e  b a s ic  d if f e r e n c e s  b e t 

ween th e s e  two o u lt iv a r s  w hich were d isp la y e d  when th ey  w ere growing  

a lo n e . Thus when p la c e d  to g e th e r  8 .23  caused  a sharp red u ctio n  in  

th e  number o f  t i l l e r s  produced by each p la n t o f  I r i s h  and t h i s  added 

to  th e  low  s u r v iv a l o f  I r i s h  accou n ts fo r  i t s  v ery  poor perform ance in  

t h i s  m ix tu re .

Under th e  d i f f e r e n t  d e f o l ia t io n  system  o f  experim ent 1 , i t  was th e  

th ir d  h a rv est year b e fo r e  S . 23 ga in ed  a s im ila r  degree o f  dominance 

over I r i s h ,  and th e  probable reason  fo r  th e s e  d iv erg en t r e s u l t s  can be  

found in  th e  work o f  Norman ( 196Û). He showed how co m p etit io n  can  

induce a p la n t  to  assume a more u p righ t h a b it and so  become more v u l

n era b le  t o  d e f o l ia t io n .  Thus, th e  c o m p e tit iv e  in f lu e n c e  o f  th e  more 

rap id  t i l l e r i n g  8 .2 3  on I r is h  would fo r c e  i t  in t o  an even more u p righ t  

p o s it io n  than i t  n a tu r a lly  assum es, w ith  th e  consequent rem oval o f  a 

h igh er p ro p o rtio n  o f  i t s  herbage a t th e  n ex t g ra z in g . In  experim ent 

1 where th e  d e f o l ia t io n  system  was q u ite  unse la c t iv e  a s  regards u p righ t  

or p r o s tr a te  h a b it such an e f f e c t  would be unim portant or n o n -e x is te n t .

In  i 960 , th e  I r is h  c o n tr ib u t io n  w ith  8 .2 3  was Q% in  both c lo s e  

and normal trea tm en ts , showing l i t t l e  change from th e  p rev io u s  y ea r . 

C o n sid era tio n  o f  th e  su p p ressio n  o f  I r i s h  compared t o  i t s  p o t e n t ia l  

shows th a t  I r i s h  was b e in g  suppressed  t o  a l e s s e r  e x te n t  in  I 96O than  

1959 in  th e  c lo s e  grazin g  system . The su p p ression  in  th e  normal
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trea tm en ts  was a ls o  l e s s  but o n ly  s l i g h t l y .  T h is s i t u a t io n  a rose  

b ecau se so  many p la n ts  in  th e  pure I r i s h  p lo t s  had d ie d  o f f  under 

c lo s e  g ra z in g . In  November 1959 33% were su r v iv in g  when I r i s h  was 

a lon e and 26% w ith  S . 23 but in  November I 960 on ly  22|6 had su rv iv ed  

in  th e  pure p lo t s  w h ile  26̂ 6 s t i l l  su rv iv ed  in  a s s o c ia t io n  w ith  S . 23.

T his r e s u l t  gave I r i s h  a low er p o te n t ia l  in  I960  and so  th e  suppres

s iv e  in f lu e n c e  o f  B. 23 was l e s s .  The u n d erly in g  ca u se  o f  t h i s  r e s u lt  

i s  not apparent from th e  a v a ila b le  d ata .

The i n a b i l i t y  o f  B .23 to  dominate I r i s h  t o  th e  same e x te n t , where 

hay and a fterm ath  were tak en , as i t  d id  under gra z in g  was very  s t r ik in g .  

The tren d  was a c tu a lly  in  th e  o p p o s ite  d ir e c t io n  s in c e  th e  c o n tr ib u tio n  

o f  I r i s h  r o se  from 2$^  in  1959 to  41^6 in  I9 6 0 . U ndoubtedly th e  t a l l e r  

growth o f  I r i s h  produced under th e s e  c o n d it io n s  p reven ted  i t s  com plete  

su p p ress io n . I t  i s  in t e r e s t in g  to  f in d  th a t  I r is h  had in c r e a se d  i t s  

c o n tr ib u t io n  in  th e  f in a l  year a s , i f  S . 23 was g o in g  to  be e v e n tu a lly  

su pp ressed , th e  e x p e c ta tio n  would have been fo r  t h i s  to  occur in  th e  

f i r s t  y ea r . The r e l a t iv e  growth c y c le s  and growth h a b it s  o f  I r i s h  and 

S. 23, and th e  work o f  Jones (l958a), le a d  to  t h i s  c o n c lu s io n .

As a sheep g ra z in g  m ixtu re, th e  com bination  o f  I r i s h  and S . 23 

would be u n su c c e ss fu l in  p ro v id in g  a more l e v e l  s e a so n a l p rod u ction  

s in c e ,  by th e  end o f  one sea so n , i t  would be v i r t u a l ly  an S . 23 sward. 

Moreover e a r ly  g r a z in g , a t th e  h e ig h ts  o f  growth adhered to  in  t h i s  

experim ent, would p reven t th e  ex p ress io n  o f  th e  ra p id  growth phase o f  

I r i s h  w hich was shown, in  experim ent 1 , t o  be a s s o c ia te d  w ith  h ead in g . 

T h erefore , not even in  th e  sp rin g  o f  th e  f i r s t  h a rv est y e a r , would any 

b e n e f i t  accrue from t h i s  m ixture compared to  B .23 a lo n e .
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The hay and afterm ath  cro p s , on th e  o th er hand, d id  c o n ta in  a 

s ig n i f ic a n t  amount o f  I r is h  and such a m ixture might he ex p ected  to  

produce an e a r l i e r ,  b u lk ie r  crop than  would b e  p o s s ib le  from S . 23 

a lo n e . C on verse ly  th e  p resen ce  o f  th e  l a t e r  m aturing S . 23 w ould make 

fo r  a b e t t e r  q u a lity  product than I r i s h  a lo n e .

New Z ealand + 8 .2 5

In  t h i s  m ix tu re , a b e t t e r  b a lan ce  between th e  e a r ly  and l a t e  

m aturing c u l t iv a r s  was a ch iev ed , and m ain ta in ed , over th e  two h a rv est  

y e a r s . Under c lo s e  and normal grazin g  r e s p e c t iv e ly  New Z ealand con

t r ib u te d  23% and 28 6̂ o f  th e  t i l l e r s  a t November 1959. By November

i 960 , th e se  had changed on ly  s l i g h t l y  t o  30^ and 20^6. In  term s o f

a c tu a l su p p re ss io n . New Zealand was g a in in g  on S . 23 under c lo s e  graz

in g , th e  d ep ressio n  from i t s  p o t e n t ia l  f a l l in g  from 31^ in  1959 to  23% 

in  i 960 , S . 23 ga in ed  i t s  dominance over New Z ealand by red u cin g  th e  

number o f  t i l l e r s  on each New Zealand p la n t and a ls o  by cau sin g  a grea

t e r  number o f  d ea th s than took  p la c e  when New Z ealand was growing a lo n e . 

That th e s e  e f f e c t s  were more sev ere  under normal g r a z in g , where th e  

f o l i a g e  was t a l l e r ,  i s  q u ite  understandab le as t h i s  would le a d  to  

g rea te r  mutual shad ing .

In  b o th  g razin g  managements, th e  p rop ortion  o f  t i l l e r s  co n tr ib u te d  

by New Zealand and S .23 approached th e  h y p o th e tic a l id e a l  y i e l d  r a t io  

o f  30/70  advanced in  th e  d is c u s s io n  o f  experim ent 1 . That such a r a t io  

was recorded  in  experim ent 2 (when th e  management was c o m p le te ly  d i f f e 

r en t) i s  ex trem ely  in t e r e s t in g ;  but i t  cannot b e assumed th a t  a p o s i t iv e  

y ie ld  in t e r a c t io n  would fo llo w  under gra z in g  c o n d it io n s .

When hay was tak en , n o t o n ly  was New Zealand a b le  to  r e s i s t  th e  

a g g r e ss iv e n e ss  o f  S . 23 b u t, in  1959 , a c tu a lly  produced 59^ o f  th e  

t i l l e r s .  The o n ly  su r p r is in g  a sp ect i s  th a t  New Z ealand d id  n o t
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dom inate th e  m ixture to  a g r e a te r  e x te n t ,  and th e  f a c t  th a t  i t  did  

n ot em phasises th e  a b i l i t y  o f  S . 23 to  succeed  under ad verse  c o n d it io n s .  

As i t  w as, however, S . 23 was suppressed  by 33% o f  i t s  p o t e n t ia l .

The fo llo w in g  year th e  c o n tr ib u t io n  o f New Z ealand was down to  

1-6% and S .23 was o n ly  b e in g  suppressed  by 17% o f  i t s  p o t e n t ia l .  T h is  

was m ain ly  due to  a red u ctio n  in  th e  number o f  t i l l e r s  per p la n t o f  

New Z ealand, I t  would th e r e fo r e  appear, i f  two y e a r 's  r e s u l t s  can be  

taken  as s u f f i c i e n t  to  show tr e n d s , th a t even by ta k in g  a hay and two 

afterm ath  c u ts  th e  p r o s tr a te  S . 23 was more than h o ld in g  i t s  own in  

a s s o c ia t io n  w ith  New Z ealand. T h is r e s u lt  does n ot agree w ith  th e  

f in d in g s  o f  Jones (l958a) who m ain tained  th a t ,  by a llo w in g  th e  herbage 

to  reach  th e  s i la g e  s ta g e  b e fo r e  c u t t in g  each sp r in g , th e  l a t e  c u l t iv e r  

would be p r o g r e s s iv e ly  suppressed .

Judging by th e  r e s u l t s  o f  experim ent 1 , th e  c o n tr ib u t io n  t o  t o t a l  

t i l l e r  production  o f  39% in  November by New Zealand would in d ic a te  a 

much la r g e r  sh are o f  th e  y ie ld  in  th e  e a r ly  p art o f  th e  y ea r . I t  may 

th e r e fo r e  b e assumed th a t th e  hay crop would b e dom inantly New Zealand  

and th e  a fterm ath s an approxim ately  eq u al m ixture w ith  S . 23*

I r i s h  ~h New Zealand 3 .2 5

In  t h i s  m ixtu re th e  p ercen tage  c o n tr ib u tio n  o f  8 ,2 3  remained  

betw een 60 -  JO under both  g ra z in g  managements and in  b o th  y e a r s .

New Zealand was th e  n ex t h ig h e s t  co n tr ib u to r  g iv in g  betw een  23% -  3^% 

which d id  not vary g r e a t ly  betw een y ea rs  or managements. I r i s h  had 

th e  lo w e st c o n tr ib u t io n  which was 3% under c lo s e  g ra z in g  in  b oth  y ea rs  

and s l i g h t l y  h igh er a t  11% and 8%, under normal g r a z in g , in  1939 and 

i 960 r e s p e c t iv e ly .  8.23  was th e r e fo r e  g a in in g  i t s  dominance a t  th e  

expense o f  I r i s h  w h ile  New Zealand was on ly  s l i g h t l y  su p p ressed .



Th© p ro p o rtio n s  o f  approxim ately  IO /23/65  in  which th e  t i l l e r  

p roduction  was d iv id ed  fo r  Ir ish /N ew  Z ea la n d /8 .2 3  ( in  th e  g ra z in g  

trea tm en ts) were s im ila r  to  th e  r a t io s  o b ta in ed  in  th e  f i n a l  year o f  

experim ent 1 . The gra z in g  managements o f  experim ent 2 had, th e r e 

fo r e ,  n o t changed th e  a c tu a l in t e r - c u l t iv a r  co m p etitio n  e f f e c t s  in  

t h i s  m ixtu re but had a c c e le r a te d  them by one season .

When cu t fo r  hay and afterm ath , th e  dominance o f  S .2 3  was some

what reduced and in  November 1959 o n ly  56% o f  th e  t i l l e r s  produced  

were from S .2 3  compared t o  79% and 60% in  th e  c lo s e  and norm al g ra z in g  

trea tm en ts  r e s p e c t iv e ly .  New Zealand was aga in  th e  major c o n tr ib u to r  

o f  th e  e a r ly  m aturing o u lt iv a r s  g iv in g  28% o f  th e  t i l l e r s  w h ile  th e  

b a la n ce  o f  16% was made up by I r i s h .  The fo llo w in g  year  saw a f a i r l y  

s u b s ta n t ia l  change in  th e s e  p ro p o rtio n s; th e  8 .23  p ercen ta g e  f e l l  t o  

47% and I r i s h  in c r e a se d  t o  25% w h ile  New Z ealand rem ained u n a ltered .

As in  th e  IS m ix tu re , under hay management, th e  in c r e a se  o f  8 .2 3  

over i t s  p o t e n t ia l  was l e s s  in  I 96O than 1959 which showed th a t  th e  

e a r ly  o u lt iv a r s  w ere, n o t on ly  w ith sta n d in g , but red u cing  th e  a g g r e s s iv e 

n e s s  o f  8 . 23 . In  the'N S m ix tu re , 8 .2 3  had been suppressed  and th e r e 

fo r e  i t s  g a in  in  th e  INS com bination was o b v io u s ly  made a t th e  expense  

o f  I r i s h .

New Zealand in  th e  INS com b in ation , l i k e  S .2 3 , was c o n tr ib u t in g  

more than  i t s  p o t e n t ia l  and showed an in c r e a se  from 22% in  1959 t o  

2{7% in  i 960 . I r i s h  to o ,  a lth ou gh  suppressed  in  b o th  y e a r s , d id  b e t t e r  

i t s  p o s i t io n  between 1959 and I 960 and th e  d e p r e ss io n , compared t o  i t s  

p o t e n t ia l ,  changed from - 66% t o  By exam ination o f  th e  r e s u l t s

fo r  p ercen ta g e  s u r v iv a l and t i l l e r s  per p la n t ( t a b le s  2 . 2 ,  2 .3  and 2 . 5) 

th e  re d u c tio n  in  S .2 3  c o n tr ib u t io n  and a g g r e s s iv e n e s s  was seen  to  b e  

due to  a c o n s id e r a b le  f a l l  in  i t s  s u r v iv a l which was 58% in  1959 and
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on ly  36% in  I 96O. These su rv iv o rs  d id  produce 10 more t i l l e r s  per  

p la n ts  hut t h i s  was not s u f f i c i e n t  t o  o f f s e t  th e  l o s s  in  p la n t  numbers. 

I r is h  and New Z ealand had l i t t l e  or no l o s s  o f  p la n ts  over th e  same 

p e r io d , and b oth  showed an in c r e a se  in  t i l l e r s  per p la n t ,  e s p e c ia l ly  

I r i s h  which in cr ea se d  by 14» I t  would th e r e fo r e  appear th a t  th e  la r g e  

l o s s  o f  I r i s h  and New Z ealand p la n ts  occurred  in  th e  f i r s t  h a rv est year  

w h ile  S .2 3  had a more gradual f a l l ,  which was s t i l l  c o n tin u in g . The 

c o n tin u a tio n  o f  such a tren d  may have l e d  t o  th e  ev en tu a l su p p ression  

o f  S . 23 .

I t  was seen  th a t  in  th e  IS  m ixture (under hay management) I r is h  

was su p p ressed , bu t appeared to  b e  im proving i t s  p o s i t io n ,  w h ile  in  

th e  NS m ix tu re , S .2 3  was suppressed  but t o  a l e s s e r  ex ten t in  th e  

second y e a r . These r e s u l t s  were ob ta in ed  from p lo t s  o r ig in a l ly  com

posed o f  30% o f  each c u lt iv a r  and th e r e fo r e  in  th e  INS m ix tu re , when 

th e  b a la n ce  was w eigh ted  a g a in s t  3 .2 3 ,  I t  i s  n ot su r p r is in g  th a t  th e  

e a r ly  o u lt iv a r s  were moving in t o  th e  dominant p o s it io n  and, a t  th e  

l a s t  co u n t, j o in t ly  provided  more t i l l e r s  than 3 .2 3 .  Even th e se  

r e s u l t s  cannot be s a id  t o  confirm  th e  f in d in g s  o f  Jon es (l938& ), but 

i t  may b e , as has been su g g ested , th a t in  subsequent y ea rs  a suppres

s io n  o f  th e  l a t e  c u l t iv a r  would have occurred .
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SmmMil OF EXPERIMENT 2 

U sing th e  w ire-m esh tech n iq u e developed  fo r  experim ent 1 , th e  

p e r s is te n c e  and developm ent o f  I r i s h ,  New Z ealand and 3 .2 3  r y e g r a ss , 

and m ix tu res o f  th e s e  o u l t iv a r s ,  were a s s e s s e d  under two sheep  

g ra z in g  trea tm en ts  and a hay and afterm ath  c u t t in g  trea tm en t. No 

d i f f i c u l t y  was ex p erien ced  in  g e t t in g  th e  sheep t o  graze th e  p lo t s  

ev en ly . The s i t i n g  o f  th e  experim ent in  an e x i s t in g  sward removed 

th e  n e c e s s i t y  for  c o n tr o l l in g  weed-growth around th e  p lo t s  and 

aroused no a n x ie ty  in  th e  sheep s in c e  th e  exp erim en ta l p lo t s  b lended  

w ith  th e  surrounding sward.

O u lt iv a r s  Growing A lone

At th e end o f  th e  seed in g  y ea r , th e  p e r s is te n c y  and t i l l e r  

developm ent o f  I r is h  was v e r y  s im ila r  t o  th a t o f  New Zealand and

S . 23 . B u t, in  th e  fo llo w in g  year under th e  im pact o f  sheep graz

in g  and hay management, th e  I r is h  p la n ts  r a p id ly  d ied  o f f ;  in d eed , 

o n ly  36% were su r v iv in g  by th e  end o f  th e  y ea r . The c o n tin u a tio n  

o f  th e  trea tm en ts  fo r  a second year caused  fu r th er  d eath s o f  I r is h  

p la n ts  and, a t th e  end o f  th e  experim ent, on ly  an average o f  22% 

were su r v iv in g . In  term s o f  t i l l e r  numbers per p la n t ,  I r is h  did 

n ot d i f f e r  m a te r ia lly  from New Zealand or S .2 3  b u t, wrhen grazed , 

th e  appearance o f  th e  I r is h  swards shov/ed them to  be co m p lete ly  

devoid  o f  v ig o u r .

3 . New Zealand ry eg ra ss

The p ercen tage  su r v iv a l o f  New Zealand under g ra z in g  f e l l  

g ra d u a lly  but was always h ig h er  under th e  c lo s e  gra z in g  trea tm en t. 

At th e  end o f  th e  second h a rv est year th e  s u r v iv a l  under c lo s e  and
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normal g ra z in g  w as, r e s p e c t iv e ly ,  74% and 57%* Under hay manage

ment th e  s u r v iv a l f e l l  sh a rp ly  betw een J u ly  and November o f  th e  

f i r s t  h a rv est year t o  31%* T h erea fter  th e  f a l l  was gradual to  a 

f i n a l  l e v e l  o f  22%. T i l l e r  numbers per p la n t were s im ila r  to  

th e  o th er  o u lt iv a r s  in  th e  f i r s t  h arvest y ea r  but l e s s  in  th e  

second y ea r . Under normal g razin g  more t i l l e r s  were produced  

than in  th e  c lo s e  g ra z in g  and hay trea tm en ts ,

4» S . 23 ry eg r a ss

S .23 had th e  h ig h e s t  s u r v iv a l  o f  a l l  o u lt iv a r s  when grazed .

At th e  f i n a l  co u n t, 82% and 6l% o f th e  p la n ts  w ere su r v iv in g  in  th e  

c lo s e  and norm al g ra z in g  trea tm en ts  r e s p e c t iv e ly .  When out fo r

hay and afterm ath  th e  s u r v iv a l had f a l l e n  t o  IÇL% by th e  end o f  th e
4

f i r s t  h a rv est year  and con tin u ed  to  f a l l  a t^ low er r a te  t o  24% a t  

th e  f in a l  cou n t. The t i l l e r i n g  was s im ila r  t o  I r i s h  and New Zealand  

in  th e  f i r s t  h a rv est year but showed a g r e a te r  average in c r e a se  in  

th e  second year  than e i th e r  o f  th e  o th e r s . More t i l l e r s  w ere pro

duced under normal than c l o s e  gra z in g  or hay trea tm en t.

O u ltiv a r s  in  M ixtures  

3 . I r i s h  4- New Zealand

New Z ealand dom inated I r i s h  under a l l  managements and i t s
g

e f f e c t  was most n o t ic a b le  in  reducing  th e  number o f  t i l l e r s  produ

c ed  per p la n t o f  I r i s h .  As th e  in t e r v a ls  betw een d e f o l ia t io n s  

len g th en ed  th e  a g g r e s s iv e n e s s  o f  New Zealand in c r e a se d . D e sp ite  

t h i s  I r i s h  was a b le  t o  c o n tr ib u te  a g r e a te r  p ro p ortion  o f  t i l l e r s  

t o  th e  t o t a l  produced by th e  m ixture under hay management than  under , 

g ra z in g . The su p p ressio n  o f  I r i s h  was p r o g r e s s iv e  under g ra z in g  

but remained unchanged over th e  two h a rv est y e a r s  when hay and 

afterm ath  was taken .
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The m ixture was c o m p le te ly  dominated by S .2 3  under b oth  g ra z

in g  managements; I r i s h  c o n tr ib u t in g  l e s s  than 10% o f  th e  t i l l e r s  

produced. The p resen ce  o f  S .2 3  caused  a la r g e  red u ctio n  in  th e  

number o f  t i l l e r s  produced per p lan t o f  I r i s h .  Under hay manage

ment I r i s h  was a ls o  su pp ressed , but to  a much sm a ller  e x te n t , and 

produced a s u b s ta n t ia l  p ro p o rtio n  o f  th e  t i l l e r s ,  e s p e c ia l ly  in  th e  

second y ea r .

7 . New Z ealand -h 3 .2 3

Under g r a z in g , S .2 3  was th e  major c u l t iv a r  but d id  not suppress  

Hevf Z ealand to  th e  same ex te n t as i t  d id  I r i s h ,  The a g g r e ss iv e n e ss  

o f  S .2 3  was more marked in  th e  t a l l e r  growths p erm itted  in  th e  nor

mal g ra z in g  trea tm en t. Both th e  number o f  p la n ts  and t i l l e r s  per  

p la n t o f  New Zealand were reduced in  co m p etitio n  w ith  3.23*

The hay treatm ent changed th e  r e la t iv e  a g g r e s s iv e n e s s  and S .2 3  

was suppressed  by New Zealand although  i t  d id  c o n tr ib u te  an average  

o f  59% o f  th e  t i l l e r s ,

8 o I r i s h  4" New Zealand 4- 3 ,2 3

3 .2 3  produced th e  bu lk  o f  th e  t i l l e r s  in  b o th  h a rv est y ea rs  

when t h i s  m ixture was grazed . The 3 .2 3  dominance was ga in ed  more 

a t th e  expense o f  I r i s h  than o f  New Zealand which co n tr ib u te d  approx

im a te ly  th r e e  tim es th e  number o f  t i l l e r s  produced by I r i s h .  Mien 

cu t fo r  hay and afterm ath  th e  dominance o f  3 .2 3  was reduced  and in  

th e  second year th e  e a r ly  o u lt iv a r s  j o in t ly  produced th e  g r e a te r  

p rop ortion  o f  th e  t i l l e r s .  T his red u ction  in  th e  c o n tr ib u t io n  

and a g g r e ss iv e n e ss  o f  3 .2 3  was caused  by a r e l a t i v e l y  h igh  death  

r a te  o f  p la n ts .



C onclu sion s

9 . Under b o th  c lo s e  and normal g razin g  managements, S .2 3  dominated  

I r i s h  and New Z eal and e i th e r  s in g ly  or in  com bination  by v ir tu e  

o f  i t s  h igh er  su r v iv a l and t i l l e r i n g  c a p a c ity . New Zealand was 

th e  dominant c u l t iv a r  in  m ixture w ith  I r i s h  due t o  a b e t t e r  su r

v iv a l  and h ig h er  t i l l e r i n g  c a p a c ity . The r e l a t iv e  c o n tr ib u t io n s  

o f  th e  o u lt iv a r s  to  t i l l e r  p roduction  were s im ila r  to  th o se  r e c o r 

ded in  experim ent 1 but were ach ieved  w ith in  two h a rv est y e a r s .

In  th e  c a se  o f  th e  IS m ixtu re t h i s  p o s it io n  was reached  in  one 

year as compared to  th e  th ir d  h a rv est year in  experim ent 1 . There

fo r e ,  th e  g razin g  trea tm en ts  speeded up th e  in t e r - c u l t iv a r  e f f e c t s  ' 

w ith ou t changing t h e ir  m agnitude.

10 , The hay and afterm ath  c u t t in g  gave r i s e  t o  d if f e r e n t  r e s u l t s  from 

th e  g razin g  trea tm en ts . There were a ls o  d if f e r e n c e s  from th e  c u t 

t in g  trea tm en ts  o f  experim ent 1 . I r is h  co n tin u ed  to  b e su pp ressed  

by 3*23 but t o  a l e s s e r  e x te n t ,  w h ile  New Z ealand was a b le  to  domi

n a te  S . 23 . IVhere a l l  th r e e  o u lt iv a r s  were in  a s s o c ia t io n ,  3 .2 3  

was th e  major c o n tr ib u to r  on ly  in  th e  f i r s t  year  and was exceeded  

by th e  jo in t  t i l l e r  p rod u ction  o f  th e  e a r ly  m aturing o u lt iv a r s  in  

th e  second y ea r . I t  may be surm ised th a t had t h i s  tren d  con tin u ed  

th e  su p p ression  o f  S .23  would have ensued.



Experiment 3

The C om petition  betw een O u ltiv a r s  o f  

P e r e n n ia l R yegrass D uring th e  E stab lish m en t  

Year o f  a Sward



INTEQDÏÏQTION

In  experim ents 1 and 2 th e  swards were e s ta b lis h e d  r e s p e c t iv e ly  

by p la n tin g  out or sowing seed  a t  2 in ch  cen tres*  T his sp a c in g , w h ile  

t y p ic a l  o f  p la n ts  in  e s ta b lis h e d  p a s tu r e s , was much w id er than th a t  

a v a ila b le  t o  young s e e d lin g s  in  a nev/ly sown sward. I t  was th e r e fo r e  

f e l t  th a t  some in form ation  may have been  l o s t  on th e  c o m p e tit iv e  

r e la t io n s h ip s  during th e  p er io d  when th e  young p la n ts  were in  extrem ely  

c lo s e  a s s o c ia t io n  and th e  sward r a p id ly  th in n in g  o u t. As seed  and 

shoot w eigh t have been shown to  be c l o s e l y  c o r r e la te d  during th e  seed 

l i n g  s ta g e  (D a v ies  ( i9 6 0 ) ) ,  th e  p o s s i b i l i t y  o f  a su p p ression  o f  8 .2 3  

by New Zealand and I r i s h ,  w hich have h ea v ier  s e e d s , co u ld  not b e  ign ored . 

I f  such a su p p ress io n  were t o  ta k e  p la c e , and was se v e r e  enough t o  

cau se th e  death  o f  8 .2 3  p la n t s ,  i t  would have meant t h a t ,  under a c tu a l  

sward c o n d it io n s , th e  equal p ro p o rtio n s  o f  o u l t iv a r s  p la n te d  or sown 

in  experim ents 1 and 2 co u ld  n o t have been a ch iev ed  in  p r a c t ic e  from  

i n i t i a l  sow ings o f  th e  same number o f  seed s  o f  each c u l t iv e r .

Experiment 3 was c a r r ie d  out t o  measure th e  in t e r - c u l t iv a r  compe

t i t i o n  betw een I r i s h ,  New Z ealand C e r t i f i e d  Mother S tr a in  and 8 .2 3  

p e r e n n ia l ry eg ra ss  in  th e  year  o f  sowing when th e  p la n ts  had one quar

t e r  o f  th e  area  a llow ed  each p la n t in  experiraents 1 and 2. The 

o b je c t  b e in g  t o  v e r i f y ,  or d isp r o v e , th a t  th e  m ixtu re p ro p o rtio n s  o f  

th e  o u l t iv a r s ,  a t th e  commencement o f  th e  treatm ent y e a r s  in  e x p e r i

ments 1 and 2 , were t y p ic a l  o f  what would fo llo w  from norm al sow ings  

o f  equal seed  numbers o f  each c u l t iv a r .
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mPERBmrâL msthqd

I d e n t i f ic a t io n  Equipment 

The s im i la r i t y  in  appearance o f  th e  o u lt iv a r s  aga in  demanded 

th a t  a tech n iq u e for t h e ir  p o s i t iv e  id e n t i f i c a t io n  b e  employed. S in ce  

th e  p la n ts  were t o  be grown a t  much c lo s e r  sp acin g  than th a t  used  in  

experim ents 1 and 2 another form o f  mesh had to  b e d e v ise d . I t  was 

co n s id ered  th a t  "Weldmesh" would occupy a d isp r o p o r t io n a te ly  la r g e  area  

o f  th e  s u r fa c e , a t  th e  c lo s e r  sp a c in g , compared t o  th a t  a v a ila b le  fo r  

th e  p la n t s .  Such a s i t u a t io n  co u ld  co n ce iv a b ly  in f lu e n c e  th e  r e s u l t s .

The mesh was c o n str u c te d  o f  a frame o f  12" p e r fo r a te d  Meccano 

s t r ip s  b o lte d  to g e th e r  t o  form a square w ith  f in e  gauge, la cq u ered , 

copper w ire  in t e r la c e d  a t r ig h t  a n g le s  to  form 36 one in c h  square  

a reas w ith in  th e  Meccano frame work. F igure 3*1 shows two com pleted  

fram es ready fo r  p o s it io n in g  in  th e  f i e l d .  A com plete r e p l ic a t e  i s  

shown in  f ig u r e  3*2 where th e  seven  fram es req u ired  t o  accommodate th e  

d if f e r e n t  c u l t iv a r  com binations can be seen . Each frame was secured  

to  two wooden runners w hich were b u r ied  in  th e  s o i l  th u s b r in g in g  th e  

w ir e s  o f  th e  mesh t o  ground l e v e l  and serv in g  t o  anchor th e  frames 

f ir m ly .

D esign  and Treatm ents 

A sim ple random ised b lo ck  d esign  was used  t o  compare th e  seven  

p o s s ib le  com binations o f  I r i s h ,  New Zealand and S . 23 . Four r e p l ic a t e s  

were a llo w ed  f o r ,  making a t o t a l  o f  28 p lo t s .

The arrangem ents o f  th e  o u lt iv a r s  w ith in  each sam pling area  was 

th e  same as was u sed  in  experim ent 1 ( s e e  f ig u r e  1 .3 )*  Each sam pling

area was surrounded by two d isca rd  rows.
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Figure 3 .1  Two Meccano s tr ip  frames in ter la c ed  w ith  f in e  w ire  
and secured to  wooden runners.

Figure 3 . 2  A com plete r e p lic a te  o f 7 frames ready for p o s it io n in g  
in  the f i e ld .
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As th e  w ire  u sed  was very  f in e  i t  v/as im p o ss ib le  to  co lo u r  i t  

(a s  in  Experiment l )  in  order to  a s s i s t  in  i d e n t i f i c a t io n  o f  th e  o u l

t iv a r s .  A m a ster-p lan  was th e r e fo r e  drawn up at th e  commencement o f  

th e  experim ent w liich showed th e  p o s it io n  o f  each c u l t iv a r  w ith in  th e  

sam pling a r e a s . C onstant r e fe r e n c e  to  th e s e  p la n s during p la n t and 

t i l l e r  cou n ts  enabled  a ccu ra te  id e n t i f i c a t io n s  to  be made. T his  

method o f  id e n t i f i c a t io n  was much slow er than th a t  p r e v io u s ly  u sed  

but a s  th e  t r i a l  was in ten d ed  to  run for  on ly  a sh ort p er io d  o f  t im e , 

and th e  number o f  p lo t s  r e l a t i v e l y  sm a ll, r a p id ity  o f  id e n t i f i c a t io n  

was n o t an im portant fa c to r .

P rep a ra tio n  o f  S i t e  and E stab lish m en t  

The f i e l d  s i t e  was prepared during March 1959 by f i r s t  skiimaing 

o f f  th e  t u r f  from an e s ta b lis h e d  p a stu re  t o  expose an area  la r g e  

enough to  accommodate th e  fou r r e p l ic a t e s .  The top  3" o f  s o i l  was 

r id d le d , th en  l e v e l l e d  and r o l le d .

The area was then  scorch ed , u s in g  a flam e gun, t o  reduce weed 

com p etitio n  and th e  p o s s i b i l i t y  o f  f in d in g  an unsown ry e g r a ss  appear

in g  in  th e  experim ent. Three cw t. per acre o f  th e  s p e c ia l  f e r t i l i z e r  

m ixture employed in  experim ent 1 was a p p lie d  over a l l  p lo ts»

On 15th  -  16th  A p r il  th e  frames were p laced  in  p o s it io n  and two 

seed s were p la c e d  in  each square accord ing t o  th e  d esig n  o f  th e  m aster  

p la n . As each p lo t  was sown th e  seed s  were c a r e f u l ly  covered  by  

r id d le d  t o p - s o i l .

The s e e d lin g s  were s in g le d  to  one per square on 15th  May and 

blank squares were f i l l e d  from th e  su rp lu s p la n ts  a v a i la b le .  The 

end p lo t s  o f  one r e p l ic a t e  had su ffe r e d  from r a in  w ashing and s e v e r a l  

p la n ts  were seen  to  be d is p la c e d  from t h e ir  o r ig in a l  sq u a r es . As
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th e r e  were n o t s u f f i c i e n t  s e e d lin g s  a v a ila b le  to  c o m p le te ly  r e -p la n t  

th e s e  p lo t s  th e  w hole r e p l ic a t e  was d iscard ed  so  red u cin g  th e  e x p e r i

ment t o  3 r e p l ic a t io n s  o f  7 trea tm en ts; a t o t a l  o f  21 p lo t s .

The seed  sou rces  were th e  same a s  fo r  experim ent 2.

A ssessm ent o f  C om petition

The co m p etitio n  betw een o u lt iv a r s  was e s tim a te d  by p la n t and 

t i l l e r  cou n ts taken  a t v a ry in g  in t e r v a ls  a f t e r  sow ing. The a c tu a l  

d a te s  and number o f  days a f t e r  sowing are shown in  t a b le  3 *1 .

At th e  f i r s t  and l a s t  c o u n ts , when th ere  was l i t t l e  le a fa g e  on 

th e  p la n t s ,  no p r e -c u t t in g  was c a r r ie d  out but a t a l l  o th er  tim es  

th e  p lo t s  were trimmed down t o  approxim ately  2" u sin g  a r o ta r y  c u t t e r  

which c o l le c t e d  th e  c l ip p in g s .  T h is was done to  f a c i l i t a t e  more 

ra p id  and e a s ie r  co u n tin g  as th e  v ery  c lo s e  sp acin g  o f  th e  p la n ts  

and consequent in te r tw in in g  o f  stem s and le a v e s  made id e n t i f i c a t io n  

very  d i f f i c u l t  when th e  f u l l  top-grow th  was p r e s e n t . F igu re  3*3 

shows th e  p la n ts  in  th e  fram es p r io r  t o  b e in g  cu t and cou n ted .

The t i l l e r  co u n ts  were made on s i x  p la n ts  o f  each c u l t iv a r  

occu rr in g  in  a p lo t .  The cou n ts were made a lon g  th e  d ia g o n a ls  cho

sen a t  random and, where p la n ts  were m iss in g , th e  co u n tin g  was c o n t i 

nued t o  neigh b ou rin g  rows u n t i l  s i x  were counted .

A l l  b a s ic  data were a n a ly sed  by th e  a n a ly s is  o f  v a r ia n c e  te c h n i

que.



— 2% "

Table 3*1 D ates on Tfvhich t i l l e r  and p la n t cou n ts were made and 
number o f  days a f t e r  sowing on w hich th e y  occurred.

1959 I960
Data 2|/6 26/6  27/7  21/8  23/9  g / l l  27 /4

Ifo. o f  days a f t e r  sowing 49 71 102 127 l6 0  200 377
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L__

Figure 3*3 E sta b lish ed  p la n ts  growing in  th e w ire mesh p r io r  to  
being cut down and counted.



— 286 "

RESI3LTS

P lan t and T i l le r  Numbers

P lant S u rv iva l

The p ercen tage  su r v iv a l o f  each c u l t iv a r  growing a lo n e  and in  

m ixtu res i s  g iv en  in  t a b le  3*2 fo r  th e  p er io d  from IS  -  377 days 

a f t e r  sow ing.

O u ltiv a ra  growing a lo n e

D uring th e  e sta b lis lim en t year ( l9 5 9 )  th e r e  was no n o t ic a b le  

d if fe r e n c e  betw een th e  s u r v iv a ls  o f  th e  o u lt iv a r a  grow ing a lo n e .

There w as, however, a marked l o s s  o f  I r i s h  and New Z ealand  p la n ts  

over w in te r . In  A p r il  I960  (377  days a f t e r  sow in g), th e  s u r v iv a ls  

o f  I r i s h ,  New Z ealand and S .23 were 73^4 79^ and 93^ r e s p e c t iv e ly .  

O u ltiv a ra  in  m ix tu res

I r i s h  r y e g r a ss  The o n ly  s ig n i f ic a n t  d if fe r e n c e  betw een th e  su r v iv a l  

o f  I r i s h  grow ing a lon e  and in  m ixtu res occurred  a t  th e  count made 71 

days a f t e r  sowing when, in  company w ith  S . 23 , th e  s u r v iv a l had been  

reduced t o  87^ compared t o  95^ fo r  I r i s h  a lo n e . I r i s h  s u r v iv a l in  

a s s o c ia t io n  w ith  S . 23 was th e r e a f te r  alw ays low er than  I r i s h  a lo n e ,  

a lth ou gh  th e  d if f e r e n c e  g r a d u a lly  d im in ish ed , u n t i l ,  a t  th e  f in a l  count 

th ere  was o n ly  betw een them.

In  com bination  w ith  New Z ealand or New Z ealand p lu s  S . 23 th e  

su r v iv a l o f  I r i s h  d id  not vary g r e a t ly  from I r i s h  grow ing a lo n e .

The la r g e s t  d if f e r e n c e  occurred  377 days a f te r  sowing when, in  a s s o 

c ia t io n  w ith  New Z ealand, th e  I r is h  su r v iv a l was 8^ h ig h er  than I r i s h  

growing a lo n e .
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T able 3*2 P ercen tage  su r v iv a l o f  c u l t iv a r s  a lo n e  and in  m ixtures, 
S ig n if ic a n t  d if f e r e n c e s  were c a lc u la te d  on an g u la r ly  

transform ed v a lu e s  which are  shown (where 
ap p rop ria te) in  p a r e n th e s is .

Days a f t e r  Sowing
C u lt iv a r

I r is h

N.Z.

8 .23

Treatment 2 1 ,  ,102 122 160 200 iZZ
A lone 99 95(80) 93 94 93 91 73
w ith  N.Z. 100 96( 81) 93 93 91 87 81

" S . 23 92 87( 69) 83 83 83 82 72
" N .Z .+ S .23 _ 9 & _ 94(79) 94 92 86 87 75

X 96 93 91 90 88 86 75
L .3 .D . N .S. 6 N .S. N .S . N.S. N .S. N .S .
O.V.^ 7 .4 3 .7 7 .5 6 .2 12.3 13 .5 1 7 .4

A lone 96 94 93 92 88 89 79
w ith  I r i s h 93 87 91 85 80 80 79

" 8 .23 98 93 93 91 89 89 87
_  " Ir ish + 8 .2 3 92 92 89 .89__ 89 86 89
X 95 91 91 89 86 86 84
L .S .D . N .S . N .S. N .S. N.S. N .S . N .S . N .S .
G .V .^ 7*1 8 . 4 8 .8 10 .5 1 0 .4 1 1 .8 1 4 .5

A lone 98 96 95 94 94 94 93
w ith  I r i s h 94 93 94 93 93 91 92

" N.Z. 94 91 89 87 87 85 85
" Irish + N .Z . 97 90 92 92 86 86 %

X 96 92 93 91 90 89 88
L .S .D . N .S. N .S. N .S. N.S. N.B. N.S. N .S.
0,Y.fo 7*5 1 2 .0 8 .2 1 3 .8 1 5 .8 1 5 .7 14 .9
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New Z ealand and S . 23 ry eg r a ss  N eith er  th e  s u r v iv a l o f  New Zealand  

nor 8 .2 3  was s ig n i f i c a n t l y  a f f e c t e d  by companion c u l t iv a r s  a t  any 

p er io d  during th e  in v e s t ig a t io n .  The o n ly  apparent tr e n d  was a 

s l i g h t l y  low er s u r v iv a l o f  S . 23 when growing in  a s s o c ia t io n  w ith  New 

Zealand or New Z ealand p lu s  I r i s h  compared t o  S . 23 grow ing a lo n e .

The t i l l e r  p rod u ction  per p la n t o f  each c u l t iv a r  growing a lo n e  

and in  m ix tu res i s  g iv en  in  ta b le  3*3*

C u lt iv a r s  growing: a lon e

There were l i t t l e  m a te r ia l d if f e r e n c e s  in  t i l l e r  p rod u ction  per  

p la n t o f  th e  th r e e  c u l t iv a r s .  A l l  showed a ra p id  in c r e a se  u n t i l  71 

days a f t e r  sowing and then  g r a d u a lly  d e c lin e d . In  th e  sp r in g  o f  I 96O

S . 23 was th e  o n ly  c u l t iv a r  which had a h igh er t i l l e r  number than th a t  

recorded  in  th e  p rev io u s  November.

C u lt iv a r s  in  m ix tu res

I r i s h  ry eg r a ss  By 49 days a f t e r  sowing th e  p e c u lia r  r e s u lt  was 

recorded  th a t  I r i s h ,  growing w ith  e i th e r  New Z ealand or S . 23, had 

ra th er  fewer t i l l e r s  per p la n t than when growing a lo n e , b u t , in  com

b in a t io n  w ith  b oth  c u l t iv a r s ,  th e r e  were ra th er  more t i l l e r s  produced. 

T h is anomalous s i t u a t io n  d id  not appear aga in . Over th e  remainder 

o f  th e  in v e s t ig a t io n a l  p eriod  I r i s h  tended  to  produce more t i l l e r s  

per p la n t in  a s s o c ia t io n  w ith  S . 23 than when grow ing a lo n e . The 

e f f e c t  o f  New Zealand was v a r ia b le  and s l ig h t  as was New Z ealand p lu s

8 . 23.

New Z ealand r y e g r a ss  In  a s s o c ia t io n  w ith  S . 23 th e r e  was an in c r e a s e  

in  New Zealand t i l l e r i n g  excep t in  November 1959 when o n ly  5*9 t i l l e r s  

were produced per p la n t compared t o  6 .9  fo r  New Zealand a lo n e . At



T able 3*3 Mean t i l l e r  number per p la n t .

C u lt iv a r

I r is h

N.Z.

S. 23

Days a f te r  Sowing

Treatment 21 102 122 160 200 iZZ
A lone 6 .2 9 .6 7 .3 6 .4 4 . 4 5 .3 4 .9
w ith  N.Z. 4 .5 8 .7 6 .0 6 .7 5 .6 4 .7 6 ,4

" 3 .2 3 5 .0 1 0 .5 9 .8 1 0 .1 8 .4 6 .6 6 .3
*' N .Z .+ 8 .23 7*2 1 0 .7 7 .1 ..._7..1 .....5 .1 . 3 .4  . 5 .2

X 5 .7 9 .9 7 .6 7 .6 5 .9 5 .0 5 .7
L .S .D . 1 .9 N .S . N .S . N .S . N .S . 2 .1 N .S .
G.V.fo 1 6 .5 1 9 .7 29.3 2 5 .9 2 6 .4 2 0 .8 4 2 .4

A lone 4 .9 9 .2 6 .3 7 .2 6 .3 6 .9 5 .3
w ith  I r i s h 4 .3 1 0 .0 8 ,0 9 .2 8 .4 9 .1 7 .2

" 3 .2 3 7 .4 1 1 .1 8 .8 7 .8 6 .6 5 .9 6 .7
_ » Ir ish + 3 .2 3 6 .1 1 0 .0 _ _ . _ 1 , 6 5 .7 _ 5 .5 6 .2 7 .3

X 5 .7 1 0 .1 7 .2 7 .5 6 .7 7 .0 6 .6
L .S .D . N .S . N .S . N .S . N .S . N .S . N .S . 1 .4 “
G .V .^ 3 5 .3 17 .6 3 0 .7 2 7 .1 4 4 .3 3 4 . 6 1 0 ,9

A lone 5 .2 9 .7 7 .8 6 .3 5 .1 4 .6 5 .7
w ith  I r i s h 4 .2 9 .1 9 .5 7 .0 5 .8 5 .1 9 .4

" N.Z. 5 .3 1 0 .9 8 .2 6 .5 5 .2 4 .2 7 .2
__ " Ir ish + N .Z . 5 .8 10 . A 8 .0 6 .8 5 .8 5 .9 9 .7
X 5 .1 1 0 .0 8 .4 6 .7 5 .5 5 .0 8 .0
L .S .D . N .S . N .S . N .S . N .S . N .S . N .S . N .S .
O.Y.fo 1 6 .3 2 1 .0 1 9 .7 1 8 .2 34 .8 3 1 .2 3 0 .5
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th e  f in a l  count th e  in c r e a se  due to  th e  p resen ce o f  S . 23 ju s t  f a i l e d  

to  reach  s ig n i f ic a n c e .  Combined w ith  I r i s h  s l i g h t l y  few er t i l l e r s  

were i n i t i a l l y  produced but su b seq u en tly  th ere  were alw ays more than  

New Zealand a lo n e . The r e s u l t s  in  com bination  w ith  b oth  I r is h  and 

S . 23 were v a r ia b le  and showed an in c r e a se  up to  71 days a f t e r  sov/ing, 

then  a d eo fea se  u n t i l  A p r il I 96O when a s ig n i f ic a n t  in c r e a se  was r e c o r 

ded.

S . 23 r y e g r a ss  The t i l l e r i n g  o f  S . 23 p la n ts  was n o t s ig n i f i c a n t l y  

a f f e c t e d  by a s s o c ia te d  c u l t iv a r s  a t  any tim e during th e  in v e s t ig a t io n .  

In  most c a s e s ,  however, th e r e  were s l i g h t l y  more t i l l e r s  produced by  

each S . 23 p la n t when in  m ix tu res than when in  pure sow ings.

C om p etitive  E f f e c t s

To p r e c i s e ly  measure in t e r - o u l t iv a r  co m p etitio n  as i t  a f f e c t e d  

b oth  p la n t su r v iv a l and t i l l e r s  p er  p la n t ,th e  p ercen ta g e  c o n tr ib u t io n  

to  t i l l e r  p rod u ction  per u n it  area o f  each c u l t iv a r  in  a m ixture was 

c a lc u la t e d  in  a s im ila r  manner a s  d escr ib ed  in  experim ent 1 (page 6 6 ) ,  

By e x p ress in g  th e  d e v ia t io n s  o f  a c tu a l c o n tr ib u tio n  fron  p o te n t ia l  

(a s  a p ercen tage  o f  p o te n t ia l )  v a lu e s  d e s c r ip t iv e  o f  th e  r e s u l t s  o f  

in t e r - c u l t iv a r  co m p etitio n  were o b ta in ed . These v a lu e s  are shown 

in  ta b le  3 .4* Three d a te s ,  a t th e  f i r s t  and l a s t  cou n ts in  th e  

seed in g  year and a t th e  f in a l  count th e  fo llo w in g  A p r i l ,  were chosen  

to  show th e  tren d s  in  th e  co m p e tit iv e  in f lu e n c e s .

49 Days a f t e r  Sowing

In  th e  f i r s t  grow th, from th e  se e d lin g  s ta g e . New Z ealand was 

th e  most a g g r e s s iv e  o f  th e  c u l t iv a r s .  I t s  p resen ce  reduced I r i s h  

t i l l e r i n g  c a p a c ity  by 1% o f  i t s  p o t e n t ia l  and 3 .2 3  by 19%. The com

p e t i t i v e  powers o f  I r i s h  and 3 .2 3  were f a i r l y  ev en ly  b a la n ced  and only
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a ^  d ep ressio n  o f  I r i s h  and a 2% g a in  by 8 .2 5  were record ed . When 

a l l  th r e e  c u l t iv a r s  were to g e th e r  each co n tr ib u ted  th e  ex a ct amount 

o f  i t s  p o t e n t ia l .

200 Days a f t e r  Sowing»:

New Z ealand was s t i l l  e x e r t in g  a su p p ress iv e  e f f e c t  on I r i s h  

which now r e g is t e r e d  -16% o f  i t s  p o te n t ia l  t i l l e r i n g  c a p a c ity . 8 .23  

had, on th e  o th er  hand, recovered  from i t s  i n i t i a l  se tb a ck  and was now 

ca u sin g  an 8% d ep ress io n  o f  New Zealand t i l l e r i n g .  The b a la n ce  b e t 

ween I r i s h  and 8 .2 3  was s t i l l  f a i r l y  even a lth ou gh  i t  showed a change 

in  d ir e c t io n  ( in  favour o f  I r is h )  compared to  th e  IS  day p er io d . The 

a s s o c ia t io n  o f  a l l  c u l t iv a r s  produced a s u b s ta n t ia l  d e p r e ss io n , by 32%, 

o f  I r i s h  which was made up by an eq u a lly  la r g e  ga in  by 8 .23*  The New 

Z ealand t i l l e r i n g  c a p a c ity  rem ained u n a ltered ; e v id e n t ly  any g a in  th a t  

i t  made a g a in s t  I r i s h  was o f f s e t  by th e  a g g r e s s iv e n e s s  o f  8 .2 3 .

377 Days a fterjB p w in g

At th e  s t a r t  o f  what would have been th e  f i r s t  h a rv est y e a r , had 

th e  t r i a l  been co n tin u ed , th e  la r g e s t  e f f e c t s  o f  in t e r - c u l t iv a r  com

p e t i t io n  were d isp la y e d  by I r i s h .  In  a s s o c ia t io n  w ith  8 .2 3  8 .2 5

p lu s  New Zealand th e  I r i s h  c o n tr ib u tio n  to  th e  t o t a l  t i l l e r s  produced  

by th e s e  m ix tu res was reduced by 13% and 19% r e s p e c t iv e ly .  I r is h  

made a s l ig h t  g a in  when in  a s s o c ia t io n  w ith  New Z ealand.

8 .23  showed a sm all d ep ressio n  o f  i t s  p o t e n t ia l  when in  com peti

t io n  w ith  New Zealand and a 10% g a in  in  i t s  a s s o c ia t io n  w ith  I r i s h .

New Z ealand and 8 .2 3  ga in ed  9% and 3% r e s p e c t iv e ly  in  th e  INS m ix tu re .
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DISCUSSION

The sp a c in g  chosen  -  one se e d  p e r  sq . in c h  -  i s  ro u g h ly  e q u iv a 

l e n t  to  th e  sp ace  a v a i l a b l e  t o  r y e g r a s s e s  sown a t  26 l b .  o f  seed  p e r  

a c r e .  The r e s u l t s  o b ta in e d  w ere , t h e r e f o r e ,  c l o s e l y  s im i la r  t o  farm  

p r a c t i c e .  And th e  c u t t i n g  f re q u e n c y  (a p p ro x im a te ly  m onth ly) s im u la te d  

th e  management t h a t  w ould n o rm a lly  b e  g iv en  t o  an e s t a b l i s h i n g  sw ard 

sown w ith o u t a "co v e r"  c ro p .

A t a sp a c in g  o f  one in c h ,  i t  was p o s s ib le  t o  i d e n t i f y  th e  sq u a re s  

c o n ta in in g  th e  d i f f e r e n t  c u l t i v a r s  b u t t h i s  became in c r e a s in g ly  d i f f i 

c u l t  a s  th e  se a so n  advanced  ( i t  w ould p ro b a b ly  have been  im p o s s ib le  to  

have gone beyond  th e  f i r s t  s e a s o n ) .  W hile th e  te c h n iq u e  i s  s a t i s f a c 

to r y  f o r  th e  ex a m in a tio n  o f  p la n t  developm ent d u r in g  th e  se e d in g  y e a r ,  

th e  sp a c in g  was to o  c lo s e  t o  p e rm it th e  r a p id  sam p lin g  n e c e s s a ry  f o r  

y i e l d  d e te rm in a t io n .

P la n t  S u r v iv a l  and D evelopm ent 

C u l t iv a r s  Q-rowinp.: A lone

The d e a th  r a t e  o f  a l l  c u l t i v a r s  was s im i la r  d u r in g  th e  se e d in g  

y e a r  and o n ly  ov er t h e  f i r s t  w in te r  di.d th e  g r e a t e r  p e r s i s t e n c e  o f  8 , 23,

seen  in  e x p e rim e n ts  1 and 2, m a n ife s t  i t s e l f .

The t i l l e r  num bers p e r  p la n t  w ere a l s o  s im i la r  f o r  a l l  c u l t i v a r s

a lth o u g h , a t  th e  f i r s t  co u n t (49 days a f t e r  sow ing) I r i s h  d id  have

s l i g h t l y  more th a n  New Z ea lan d  o r  3 ,23* D av ies  ( i9 6 0 )  who c a r r i e d  

ou t a s im i la r  s tu d y  found 3 .23  s l i g h t l y  slow er i n  t i l l e r  p ro d u c tio n  

th a n  I r i s h  o r New Z e a la n d  i n i t i a l l y ,  b u t i n  two t r i a l s  th e  r e l a t i v e  

p o s i t i o n  o f  th e  e a r ly  m a tu r in g  c u l t i v a r s  w ere r e v e r s e d .
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In  th e  sp rin g  o f  th e  year fo llo w in g  se e d in g , 3 .2 3  had ra th er  

more t i l l e r s  than New Zealand or I r is h  and t h i s  f in d in g  agrees w ith  

th e  work o f  D av ies ( i9 6 0 ) ,  O bviously  th e  in h eren t h igh  t i l l e r i n g  

a t tr ib u te  p o sse s se d  by 3.23 was more than ab le  to  com pensate fo r  th e  

i n i t i a l  advantage o f  th e  e a r ly  m aturing c u l t iv a r s ,  which r e s u lte d  from 

t h e ir  h igh er  seed  w e ig h ts , and consequent more ra p id  developm ent, 

(D avies (i960)).

A lthough i n i t i a l l y  I r is h  had a s l ig h t  advantage in  term s o f  

t i l l e r s  per p la n t t h i s  d id  not e f f e c t  th e  a b i l i t y  o f  a s so c ia te d  c u l t i 

vars to  t i l l e r  and su rv iv e  and, in  f a c t ,  a t  49 days a f t e r  sowing I r is h  

i t s e l f  was s l i g h t l y  su pp ressed , e s p e c ia l ly  in  th e  m ixture w ith  New 

Zealand.

New Zealand was, however, more a g g r e ss iv e  tow ards S . 23 and d id  

markedly reduce i t s  development as a s se s se d  a t th e  f i r s t  cou n t, S .23 

recovered  from t h i s  p o s it io n  and by November o f  th e  seed in g  year was 

a c tu a lly  ca u sin g  a s l ig h t  d ep ress io n  o f  New Z ealand. The su p p ressio n  

o f  I r i s h  by New Zealand was s t i l l  co n tin u in g  and had in c r e a se d , but 

I r is h  was no lo n g er  b ein g  suppressed  by S . 23 and, c o n v e r se ly , showed 

a ga in  in  i t s  p resen ce . The swing was, however, v ery  sm all and from 

a p r a c t ic a l  v iew p o in t i t  cou ld  b e  sa id  th a t n e ith e r  I r i s h  nor 3.23 were 

a f f e c t e d  by each o th e r ’ s p resen ce .

In  A p r il o f  I960 (377 days a f t e r  sowing) I r is h  was no lo n g er  b e in g  

suppressed  by New Zealand but was producing 13% l e s s  than  i t s  p o t e n t ia l  

in  a s s o c ia t io n  w ith  3 . 23. The p o s it io n  o f  r e l a t iv e  a g g r e ss iv e n e ss  

between New Zealand and 3.23  had again  changed and 3.23  was s l i g h t l y

suppressed , but not to  n e a r ly  th e  same d egree as i t  had been 49 days
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a f t e r  sow ing. As S . 23 r a p id ly  recovered  from i t s  o p g in a l suppres

s io n  th ere  i s  good reason  t o  assume th a t i t  would do so  a g a in , e s p e c ia l ly  

as th e  e f f e c t  was l e s s  se v e r e .

Ifhen a l l  th ree  c u lt iv a r s  were growing to g e th e r  I r i s h  was th e  on ly  

one which was suppressed  and o v e r a l l  S . 23 showed th e  la r g e s t  g a in .

I t  i s  th e r e fo r e  apparent t h a t ,  a lthough i n i t i a l l y  suppressed  by 

New Z ealand, S . 23 can compete favourab ly  m t h  e a r ly  m aturing ry eg ra ss  

c u lt iv a r s  o f  u p righ t h a b it in  th e  seed in g  year  o f  a sward. C harles  

( 1961) showed how th e  t i l l e r  p op u la tion  o f  S . 23 was g r e a t ly  reduced  by 

th e  p resen ce o f  I t a l ia n  ry eg ra ss  (3e2g^ during th e  e sta b lish m en t year  

and th a t  S . 24 ry eg ra ss  was a ls o  reduced but to  a l e s s e r  degree than S . 23* 

He a ls o  showed th a t  th e  su p p ression  o f  8 .2 3  was l e s s  when th e  g r a sse s  

were e s ta b lis h e d  under a co ver  crpp.

The in v e s t ig a t io n s  o f  C harles ( I 96O) fu r th er  in d ic a te d  th a t ,  a f t e r  

th e  esta b lish m en t y e a r , th e  l a t e  m aturing c u lt iv a r  w i l l  e v e n tu a lly  domi

n a te  th e  sward d e s p ite  i t s  i n i t i a l  su p p ression .

T h is l a t t e r  f in d in g  le n d s  support to  th e  r e s u l t s  o f  experim ent 3 

and a ls o  experim ents 1 and 2 . I t  can th e r e fo r e  be c o n f id e n t ly  s ta te d  

t h a t ,  in t e r - o u l t iv a r  co m p etitio n  in  th e  estab lish m en t phase o f  a sward 

between I r i s h ,  New Zealand and S . 23, w i l l  n ot a l t e r  th e  r e la t iv e  popu

la t io n s  or p la n t developm ent in  a manner l i k e l y  to  in f lu e n c e  th e  subse

quent e f f e c t s  o f co m p etitio n  which were so  markedly d isp la y e d  in  

experim ents 1 and 2.
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s r n m m j  o f  e:

1, The u se  o f  a f in e  w ire  mesh, a llo w in g  1 sq . in ch  per p la n t , was

s a t is f a c t o r y  fo r  th e  id e n t i f i c a t io n  o f  th e  c u l t iv a r s .  Much g rea te r  

ca re  had to  be taken  t o  ensure accu rate  id e n t i f i c a t io n  o f  th e  p la n ts  

than was n e c e ssa r y  at th e  w ider sp acin g  used  in  experim ents 1 and 2 and 

was, co n seq u en tly , s low er. Due to  th e  spread o f  p la n ts  i t  i s  doubt

f u l  i f  th e  t r i a l  cou ld  have been c a r r ie d  on fo r  a lo n g er  p er io d  than  

was done. I t  i s  co n sid ered  th a t ,  a t 1 in ch  sp a c in g , i t  would be  

w e ll-n ig h  im p o ss ib le  to  make rap id  and a ccu ra te  y i e l d  d eterm in ation s  

o f  th e  components o f  c u lt iv a r  m ixtures-

2» The e f f e c t s  o f  in t e r - c u l t iv a r  com p etition  were apparent 49 days 

a f t e r  sowing when th e  most marked e f f e c t  was th e  su p p ression  o f

S . 23 by New Z ealand. T h is , however, d id  n o t l a s t  and by th e  end 

o f  th e  seed in g  year S . 23 was su p p ressin g  New Z ealand. The compe

t i t i v e  e f f e c t s  between I r i s h  and 3 .2 3  were very  s l i g h t  in  th e  seed 

in g  y e a r . I r is h  was s l i g h t l y  suppressed  by New Z ealand. The 

la r g e s t  su p p ression  recorded  was o f  I r is h  when in  a s s o c ia t io n  w ith  

b oth  New Z ealand and 3 .2 3 -

3 . In th e  sp rin g  o f  th e  yea r  fo llo w in g  sowing th e  la r g e s t  e f f e c t  o f  

co m p etitio n  was aga in  on I r is h  which was b ein g  suppressed  when in  

a s s o c ia t io n  w ith  3.23 and 3.23  p lu s  New Z ealand. The p resen ce o f  

New Zealand caused  a s l ig h t  d ep ressio n  o f  3.23 growth.

4 . The experim ent showed t h a t ,  a lthough co m p etitio n  d id  taîce p la ce  

betw een th e  c o n tr a s t in g  c u l t iv a r s  during th e  seed in g  y e a r , th e  i n i 

t i a l l y  s lo w er-d ev e lo p in g  3 .2 3  was not suppressed  to  a degree w hich  

would change th e  in t e r - c u l t iv a r  r e la t io n s h ip s  n oted  in  experim ents  

1 and 2.
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( i )  The co m p etitio n  -  w ith in  mixed sowings o f  I r i s h ,  New Zealand  

and 3 .2 3  p ere n n ia l ry eg ra ss  -  was measured in  term s o f  p la n t  

s u r v iv a l and development and th e  e f f e c t  on th e  sea so n a l and 

t o t a l  y ie ld  o f  th e  c u l t iv a r s ,  by th e  u se  o f  a tech n iq u e  which  

p erm itted  ra p id  and a ccu ra te  id e n t i f i c a t io n  and sampling under 

s im u lated  sward c o n d it io n s  (experim ent l ) . The id e n t i f i c a t io n  

tech n iq u e  was a ls o  a p p lied  to  a study o f  th e  e f f e c t s  o f  com peti

t io n  on p la n t development and su r v iv a l when th e  swards were 

su b jec ted  to  two in t e n s i t i e s  o f  sheep g razin g  or out fo r  hay 

and afterm ath  production  (experim ent 2 ) .  By a m o d if ic a tio n  o f  

th e  tech n iq u e used  in  experim ents 1 and 2 an in v e s t ig a t io n  was 

a ls o  made o f  th e  co m p etitio n  between th e  s e le c t e d  c u l t iv a r s  dur

in g  th e  esta b lish m en t phase o f  a sward (experim ent 3)«

( i i )  B a s ic a l ly ,  th e  tech n iq u e employed in  experim ents 1 and 2 c o n s is 

te d  o f  growing th e  p la n ts  w ith in  th e  squares o f  a w ire  mesh 

p la ce d  perm anently a t  ground l e v e l .  Each square o f  th e  mesh 

was p a in ted  in  a d i s t in c t iv e  co lo u r  t o  in d ic a te  th e  p o s it io n s  

o f  th e  c u l t iv a r s ,  and by t h i s  and other p h y s ic a l a id s ,  th e  

g r a sse s  were e a s i l y  id e n t i f i e d  and sampled. In  experim ents 1 

and 2 th e  p la n ts  were grown a t two in ch  c e n tr e s  but in  experim ent 

3 , t o  more c l o s e l y  s im u la te  f i e l d  c o n d it io n s , a sm a ller  mesh was 

used  and th e  seed s were sown a t  one in ch  c e n tr e s .  W hile t h i s  

l a t t e r  method was adequate to  ev a lu a te  th e p la n t development over  

a p er io d  o f  one y ea r , th e  c lo s e  spacing would have made c u t t in g  

fo r  y i e ld  d eterm in ation s extrem ely  d i f f i c u l t .
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( i i i )  111 experim ent 1 , each p la n t was in d iv id u a l ly  out and in  t h i s  

way th e  y ie ld s  o f  th e  components o f  c u l t iv a r  m ix tu res were 

determ ined over th e  th ree  y ea rs  o f  th e  t r i a l .  Supporting e v i

dence in  th e  form o f  p la n t and t i l l e r  cou n ts was a ls o  recorded. 

In experim ents 2 and 3 uo y i e ld  data were recorded  and com peti

t io n  betw een th e  c u lt iv a r s  was a s se sse d  by p la n t and t i l l e r  

cou n ts.
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EB'EHDTS OF COMPETITION IN QÜLTIVM MICTtlRES

( i )  Under sheep g r a z in g , or when out a t approxim ately  g razin g

h e ig h t , th e  l a t e  m aturing, p r o s tr a te  c u l t iv a r  3 .2 3  dominated  

both o f  th e  e a r ly  m aturing uprigh t c u l t iv a r s ,  I r i s h  and New 

Zealand by v ir tu e  o f  i t s  g rea te r  p e r s is te n c e  and t i l l e r i n g  capa

c i t y .

( i i )  I r is h  was more s e v e r e ly  a f f e c t e d  by co m p etitio n  from S . 23 than  

was New Zealand. By th e  th ir d  treatm ent year  o f  experim ent 1 

( d e f o l ia t e d  by hand sh ears) and th e  end o f  th e  f i r s t  treatm ent 

year o f  experim ent 2 ( d e fo l ia te d  by sheep g r a z in g ) , I r i s h  was 

making on ly  a v ery  sm all co n tr ib u tio n  to  th e  t i l l e r  production  

o f  th e  m ixture w ith  S . 23* Where y i e ld  a ssessm en t was made, 

I r i s h  was seen  to  be c o n tr ib u tin g  l e s s  than 10^ o f  th e  t o t a l  

prod u ction  o f  th e  m ix tu re . The su p p ression  o f  I r i s h  by 8 .2 3  

was p r o g r e s s iv e , th e  I r i s h  c o n tr ib u tio n  t o  y i e l d  and t i l l e r s  

produced f a l l in g  g ra d u a lly  over th e  y e a r s . The more rap id  

dominance o f  8 ,2 3  under grazin g  was due, in  p a r t , to  th e  s e l e c 

t i v e  a c t io n  o f  th e  sheep which removed most o f  th e  u p righ t grow

in g  top  growth o f  I r i s h ,  w h ile  le a v in g  th e  b a s a l p r o s tr a te  

t i l l e r s  o f  S . 23 untouched.

( i i i )  New Zealand made a s u b s ta n t ia l ly  h igh er c o n tr ib u tio n  to  y i e ld

and t i l l e r  numbers in  a s s o c ia t io n  w ith  8 .2 3  than d id  I r i s h ,  An 

im portant fe a tu r e  o f  th e  m ixture o f  New Zealand and 8 .2 3  was th e  

f a c t  t h a t ,  a lthough  co n s id era b ly  suppressed  in  th e  summer and 

autumn o f  each y ea r . New Zealand recovered  each sp rin g  to  con

t r ib u t e  n e a r ly  a s  much as  3 ,2 3  to  th e  t o t a l  y ie ld  o f  th e  m ixture  

(experim ent l ) . In th e  f in a l  y ea rs  o f  b oth  th e  c u t t in g  and
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gra z in g  exp erim en ts. New Zealand was s t i l l  making up between 

23 -  30% o f  th e  t i l l e r  p o p u la tio n .

( iv )  In  m ixture w ith  Ir ish ,N ew  Zealand g ra d u a lly  became dominant and

produced th e  major p o r tio n  o f th e  y ie ld .  I r i s h  was never suppres

sed  to  th e  same degree as i t  was in  a s s o c ia t io n  w ith  S . 23 and, 

under g ra z in g  c o n d it io n s , s im u la ted  or a c tu a l, gave around 20% 

o f  th e  y ie ld  and t i l l e r  production  in  th e  f in a l  y e a r s .

(v ) When I r i s h ,  New Zealand and S . 23 were growing to g e th e r  S . 23

became dominant m ainly by su p p ression  o f  I r i s h .  The New Zealand  

c o n tr ib u tio n  to  y ie ld  and t i l l e r  production  was l i t t l e  a f f e c t e d  

by com p etitio n  due to  th e  com pensating e f f e c t s  o f  th e  a g g r e s s iv e 

n e ss  o f  3 .2 3  and th e  la c k  o f  v igou r in  I r i s h .

( v i )  By d e la y in g  th e  f i r s t  cu t each spring  u n t i l  I r i s h  and New Zealand

had reached ear emergence th e  a g g r e ss iv e n e ss  o f  3 .2 3  was reduced. 

Both o f  th e  e a r ly  c u l t iv a r s  con tin u ed  to  b e, on average , suppres

sed  under t h i s  management but th e  c o n tr ib u tio n  th a t  th ey  were ab le  

to  malce to  y i e ld  was n o t ic a b ly  in cr ea se d  (ex ce p t th a t  o f  I r is h  in  

th e  f in a l  year when 8.23  suppressed  i t  to  much th e  same degree  

under a l l  managem ents). S im ila r ly  th e  su p p ression  o f  I r is h  by 

New Zealand was l e s s  when a lon ger  u n in terru p ted  growth p er io d  

was a llow ed  in  sp r in g .

( v i i )  By a llo w in g  th e  g ra sse s  to  mature to  th e  hay s ta g e  b e fo re  c u t t in g

( experim ent 2 ) ,  th e  su p p ress iv e  in f lu e n c e  o f  8 .2 3  on New Zealand  

Tfas co m p le te ly  overcome and 8 .2 3  i t s e l f  was su pp ressed . I r i s h  

con tin u ed  to  be suppressed  but t o  a much l e s s  degree in  th e  

second year o f  th e  t r i a l .  8.23  i n i t i a l l y  m ain ta in ed  th e  domi

nant r o le  in  com bination  w ith  b oth  o f  th e  e a r ly  c u l t iv a r s  under 

hay and afterm ath  management; any tendency fo r  i t s  suppression
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by New Z ealand b ein g  cou n ter-b a lan ced  by i t s  su p p ression  o f  

I r i s h .  A fte r  two y e a r s  o f  t h i s  management, th e  e a r ly  c u l t i 

v a rs  were j o in t ly  producing over 50% o f  th e  t i l l e r s  in  th e  

m ixture and th e  a g g r e ss iv e n e ss  o f  8 , 23 , a lthough  s t i l l  func

t io n in g ,  was m arkedly reduced.

( v i i i )  O om petition  between th e  c u lt iv a r s  was shown to  talce p la c e

during th e  estab lish m en t phase o f  a sward (experim ent 3)* The 

in t e r - c u l t iv a r  e f f e c t s  w ere, however, v a r ia b le .  There was no 

ev id en ce  to  su g g est th a t  8 ,23  was suppressed  t o  such a degree  

as to  a f f e c t  i t s  subsequent r i s e  t o  th e  dominant p o s it io n  

dem onstrated in  experim ents 1 and 2.
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FRQDUaTION OF MIXTURES RELATIVE TO GI3LTIVARS GROWING- ALONE

( i )  The s im i la r i t y  in  th e  e a r ly  sp rin g  y ie ld  o f  th e  l a t e  m aturing  

c u lt iv a r  (S ,2 3 )  and th e  e a r ly  m aturing c u l t iv a r s  ( I r i s h  and New 

Zealand) b e fo r e  th e  e a r ly  c u lt iv a r s  en tered  th e ir  rap id  growth 

p hase, preclu ded  any advantage b ein g  ga in ed  ( in  term s o f  more 

l e v e l  p rod u ction ) by th e  com bination o f  an e a r ly  and a l a t e  c u l 

t iv a r .  Only when stem  e lo n g a tio n  o f  th e  early -m aturin g  c u l t iv a r s  

commenced was any sm oothing o f  th e  growth curve observed  in  mix

tu r e s  w ith  8 . 23 . The m ixture o f  I r i s h  and 8 .2 3  hard ly  showed 

t h i s  at a l l  due to  th e  rap id  su pp ression  o f  I r i s h .

( i i )  A lthough th e  d is tr ib u t io n  o f  sea so n a l growth was improved s l i g h t ly  

by com bining e a r ly  and l a t e  m aturing c u l t iv a r s ,  th e  e f f e c t  was 

v ery  sm all compared to  th e  change in  d is t r ib u t io n  which r e s u lte d  

by a l t e r in g  th e  tim e o f  ta k in g  th e  f i r s t  out in  sp r in g ; th e  

l a t e r  th e  out th e  g r e a te r  th e  percen tage o f  t o t a l  p roduction  

produced in  i t .

( i i i )  In  th e  c a se  o f  th e  New Zealand and S . 23 m ix tu re , th e  grow th-rate  

and t o t a l  y i e ld  o f  th e  m ixture was co n s id era b ly  g r e a te r  than  

e i th e r  o f  i t s  components growing a lo n e . T h is may have been due 

to  th e  u p righ t and p r o s tr a te  growth h a b its  o f  th e s e  two c u l t iv a r s  

which enabled b e t te r  u se  t o  be made o f  th e  a v a ila b le  growth space  

and su n lig h t  ( i t  was e a s i l y  n o t ic a b le  in  sp r in g  th a t New Zealand  

and 8 .2 3  occup ied  th e  upper and low er la y e r s  o f  th e  sward re sp e c 

t iv e ly ) . T h is p o s i t iv e  in te r a c t io n  d id  not occur in  th e  f i r s t  

h a rv est year and on ly  under c e r ta in  c u t t in g  fr e q u e n c ie s  in  th e  

second and th ir d  h a rv est y e a r s . Apart from one in s ta n c e , where 

no p o s i t iv e  in te r a c t io n  occurred , th e  h igher y i e ld  d isp la y e d  by 

t h i s  m ixture on ly  took  p la c e  when th e  y i e ld  was d iv id e d  approxi

m ately  in  th e  r a t io  3O/7O from New Zealand and S . 23 r e s p e c t iv e ly .
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( iv )  In  th e  th ir d  h a rv est year o f  experim ent 1 , th e  I r i s h  in  m ixture  

w ith  New Zealand a ls o  gave a h igh er y ie ld  than i t s  components 

se p a r a te ly . Exam ination o f  th e  in d iv id u a l y ie ld s  o f  th e  c u l t i 

vars in  th e  m ixture showed th a t  th e  major p o r tio n  o f  th e  y i e l d  

was "being produced "by th e  New Zealand component. The New 

Zealand y ie ld  in  a s s o c ia t io n  w ith  I r is h  w as, in  f a c t ,  g r e a te r  

than th a t from New Z ealand growing a lon e  and was b e in g  produced  

from a sm a ller  number o f  t i l l e r s .  E v id e n tly  th e  g r e a te r  space  

a ffo rd ed  th e  New Zealand p la n ts  in  th e  m ixture (due to  th e  poor 

s u r v iv a l and t i l l e r i n g  c a p a c ity  o f  I r is h )  p erm itted  a h igh er  

y ie ld  per t i l l e r  than  was p o s s ib le  from th e  more c l o s e l y  spaced  

p la n ts  in  th e  pure New Zealand swards. T h is p o s i t iv e  in te r a c 

t io n  between New Zealand and I r is h  occurred on ly  under one f r e 

quency o f  c u t t in g  and th e r e  was no in d ic a t io n  th a t  a p a r t ic u la r  

b a lan ce  betw een th e  c u l t iv a r s  was n ecessa ry  for  i t s  ex p ressio n  

(a s  seemed to  be req u ired  in  th e  m ixture o f  New Zealand and S . 23)

(v ) In  g en era l th e  ev id en ce  was in  favour o f  th e  u se  o f  c u lt iv a r  

m ixtu res compared to  th e  same c u l t iv a r s  growing a lo n e .



” 3^4 -  

BIBLIOGRAPHY

Aberg, K ., Johnson, I . J ,  and 'W ils ie , O.P. ( l 9 4 3 ) * A ss o c ia t io n  b e t 
ween g r a s se s  and legum es. J . Amer. Soo. Agron. 337-69 .

A hlgren , H.L, and Aamodt, O .S. (l93 9 )*  Harmful ro o t in te r a c t io n s  as  
a p o s s ib le  ex p la n a tio n  fo r  e f f e c t s  n oted  betw een v a r io u s  s p e c ie s  
o f  g r a s se s  and legum es. J .  Amer. Soc. Agron. 982-83 .

A hlgren , H .L ., Sm ith, D.O. and N ie ls e n , B .L . ( l9 4 5 ) • Behaviour o f
v a r io u s  s e le c t io n s  o f  Kentucky B lu egrass when grown as spaced  
p la n ts  and in  massed s e e d in g s . J .  Amer. Soc. Agron. _3Z 268-81.

Baker, H.IC, ( l9 5 7 )  • S tu d ie s  on th e  ro o t development o f  herbage p la n ts  
I I I ,  I n flu e n c e  o f  c u t t in g  trea tm en ts on th e  r o o t ,  s tu b b le  and h er
bage p rod u ction  o f  a p ere n n ia l ry eg ra ss  sward. J . B r i t .  G ra ss l. 
Soo. 12 197-208 .

B en ed ic t, H.M. ( 1941) • The in h ib i t in g  e f f e c t  o f  dead r o o ts  on th e  
growth o f  Brom egrass. J .  Amer. Soo. Agron. ^  11 0 8 -9 .

Blackman, G.E. and B lack , J .N . ( l9 3 9 ) * P h y s io lo g ic a l  and e c o lo g ic a l
s tu d ie s  in  th e  a n a ly s is  o f  p la n t environment XI. Ann. B o t . ,  Lend. 
N .S . 22 51- 63 .

B la s e r , R .E . , S k rd la , W.H. and T ay lor , T.H, 1932. F a cto rs  in  compound
in g  forage  seed  m ix tu res . Adv. Agron. 4  179-219 .

Brougham, R.W. (1 9 3 8 ). L ea f development in  swards o f  w h ite  c lo v e r .
N .Z , J . A g r i. R es. 1 707-18 .

C h ar les , A.H, (1961) .  D i f f e r e n t ia l  su r v iv a l o f  c u l t iv a r s  o f  L olium , 
D a c tv l is  and P h leun . J .  B r i t .  G r a ss l. Soc. I 6 69-73*

C h ar les , A.H. ( l 9 6 l a ) .  P er so n a l communication. Welsh P I . B reed. S ta ,

C h ip p in dale , H.G. ( 1932) .  The op era tion  o f  in t e r s p e c i f i c  co m p etitio n  
in  ca u s in g  d elayed  growth o f  g r a s s e s .  Ann. App. B io l .  12 221-42.

Cochran, W.G. and Cox, G.M, ( l9 3 7 )*  E xperim ental d e s ig n s . John W iley  
& Sons In c . New York ( 2nd e d .) .

Cooper, J .P . and Saeed, S.W. (l9 4 9 )*  S tu d ie s  on growth and development 
in  L olium . 1 . R e la t io n  o f  th e  annual h ab it to  head prod u ction  
under v a r io u s  system s o f  c u t t in g . J . E co l. ^  233-39*

Oopeman, G .J .E ., H eddle, R .G ,, Hunt, I .V . and Sampford, M.R. (1 9 3 8 ).
P e r e n n ia l ry eg r a ss  s t r a in s  in  S co tlan d , S co t, A g r ic , 4% 195-202 .

C rid er , F .J .  (1933)* Root growth stoppage r e s u lt in g  from d e f o l ia t io n  
o f  g r a s s . U .S .D .A . Tech. B u ll .  1102 pp. 1-23*

D avidson, J .L . and Donald, O.M, (1 9 3 8 ). The growth o f  swards o f
subterranean c lo v e r  w ith  p a r t ic u la r  r e fe r e n c e  to  l e a f  a rea . A ust. 
J . Agr. R es. ^  33 -72 .



»  305 -

D a v ie s , A .G. ( 1956) . The exp erim en ta l study o f  th e  resp on se o f
d if f e r e n t  s t r a in s  o f  Lolium  perenne L. to  c u ltu r a l  trea tm en ts .
M .Sc. t h e s i s  U niv. W ales.

D a v ies , A.G. ( 196O). The growth o f  v a r i e t i e s  o f  p e r e n n ia l ryeg ra ss  
in  th e  seed in g  y ea r , J .  B r i t .  G r a ss l. Soc. I 5 12 -20 .

D a v ie s , I .  ( l9 3 9 )*  Growth s ta g e  and r e la te d  fa c to r s  in  g ra ss la n d  
management. R ept. Welsh P I. B reed. S ta . 1 0 4 -9 .

D a v ie s , W. ( l9 2 8 ) .  The fa c to r  o f  com p etition  betw een one s p e c ie s  and 
another in  seed s m ix tu res . Welsh P I . B reed. S ta . S e r ie s  H 4  82-
149 .

D a v ies , W. ( l9 3 9 ) • Comparison o f  s ta t io n  bred  and com m ercial g r a sse s  
used in  sim p le  m ix tu res. Welsh P I. Breed. S ta . S e r ie s  H 1-24*

D a v ie s , W. (1 9 5 2 ) . The Grass Orop. Pub. E. & F .N . Spon L td .,  22 
H e n r ie tta  S t .  Lend.

D onald, O.M. ( 1946) .  C om pétition  between p a stu re  s p e c ie s  w ith  r e fe r e n c e  
to  th e  h y p o th e s is  o f  harmful ro o t in t e r a c t io n s .  J .  Ooun. S o i.  Ind . 
R es. 12 32- 37 .

D onald, G.M. ( l9 5 l )«  O om petition  among p astu re  p la n ts .  A ust. J . Agr. 
R es. 2 355- 76 .

D onald, O.M, (1 9 5 8 ) . I n te r a c t io n  o f  co m p etitio n  fo r  l i g h t  and n u tr ie n ts .  
A u st. J .  Agr. R es. ^  2^21-35'

E l l i o t ,  R.H. ( 1943) .  The C l i f t o n  Park System o f  Farming, Pub. Faber 
and Faber L td . , 24 R u s s e ll  Sq. Lond.

Gardner, A .L. (1 9 5 8 ) . A com parison o f  b road cast and w ide-row  spaced
g r a s s e s  when managed fo r  foggage p rod u ction . J .  B r i t .  G r a ss l. Soc. 
1^ 1 77 -86 .

Gardner, A .L . ( 196O), Agronomic c h a r a c t e r is t ic s  o f  ry eg r a ss  p la n ts
ob ta in ed  from an e lev en  year o ld  sward. J . B r i t .  G ra ss l, Soc. I 5
259- 61 .

Gardner, A .L. ( l9 6 0 a ) .  A tech n iq u e  fo r  th e  in v e s t ig a t io n  o f  in t e r -  
c u lt iv a r  co m p etitio n  in  g r a ss  s p e c ie s .  P roc . 8th  in t e r ,  g r a s s l .  
congr. 322- 24 .

Green, J .O . and E y le s ,  J .G . ( 196O). A study in  methods o f  g rass v a r ie ty  
t e s t in g .  J . B r i t .  G r a ss l. Soc, I 5  124-31*

Gregor, J.W. ( 1940) .  Seed m ixtu res fo r  r e se e d in g . S c o t . J . A gr. 2^
51- 5 .



-  306 -

Gregor, J.W. and Watson, P .J .  (1954)* Some o b serv a tio n s  and r e f l e c 
t io n s  con cern in g  th e  p a tte r n s  o f  in t r a - s p e c i f i c  d i f f e r e n t ia t io n ,  
N ew P hyt. ^  2 9 1 -3 0 0 .'

Hanson, A .H ., Garber, R .J . and M yers, V/.M. ( l9 5 2 ) .  Y ie ld s  o f  in d iv i 
dual and combined apoiu ictic s t r a in s  o f  Kentucky b lu e g r a s s . Agron.
J. Aà 125-28.

Henson, P .P . and H ein , M.A. ( l 9 ^ i ) .  A b o ta n ic a l and y ie ld  stud y  o f  
p astu re  m ixtu res a t B e l t s v i l l e ,  M aryland, J . Amer, Boo, Agron, 
i i  70 0 -8 .

H edaie, R .G ., Dawson, J .L . and Gregor, J.W. ( 195O). E arly  and l a t e  
r y e g r a sse s . S c o t. Agr. _22 189-93»

H o llid a y , R, ( 1961) .  Agronomic resea r ch  at th e  U n iv e r s ity  o f  L eeds. 
S tu d ie s  on p la n t p o p u la tio n  and crop y ie ld .  J . Y orksh ire a g r ic .  
so c . i  20 ,

Hughes, G.P. ( 1951)•  The sea so n a l output o f  p a stu re s  sown w ith  u l t r a 
sim ple seed s m ix tu res . J .  A g r ic . S c i .  2O3- I 3 .

Hughes, R. ( 1956) .  The herbage production  o f  two s t r a in s  o f  p e r e n n ia l  
r y e g r a ss . Welsh P i .  B reed. S ta , B u ll ,  s e r ie s  H 1_.8 1 -7 8 .

Hunt, I .V , ( 1956) .  Comparison o f  production  from s i x  s t r a in s  o f  peren
n ia l  r y e g r a ss . W. S o o t. A g r ic . C o ll .  R es. B u l l .  I 3 , 1-55*

Hunt, I .V , ( 1957)» Comparative p r o d u c t iv ity  o f  27 s t r a in s  o f  g ra ss  in  
th e  w est o f  S co tla n d . J . B r i t .  G r a ss l, Soc. 12 127-37°

Hunt, I .V . ( 1959) .  Midsummer g r a ss . J . I n s t .  Corn A g r ic . Merch. 2  
7- 12 .

Hunt, I .V . and Thomson, J.M. ( l9 5 5 )  « A graaing t r i a l  comparing Abery
stw yth  and. com m ercial s t r a in s  o f  g r a s s e s .  W. S c o t. A g r ic , C o ll ,  
B u ll .  152 1- 30 .

J en k in , T ,J . ( 193O). P e r e n n ia l ry eg ra ss  a t A berystw yth . Welsh J .  
A g r ic . _6 I 4O-65 .

J o n es , L I ,I ,  ( l9 3 9 )*  P a stu re  management and i t s  e f f e c t  on th e  sward. 
Welsh P I , B reed. S ta , s e r ie s  H I 5, 48 -129 .

Jo n es , L I .I ,  ( l 9 5 8 ) , G rassland agronomy. Rep. Welsh P I , B reed S ta .
1950- 56 , 94- 128 .

J o n es, M, ( l9 5 8 a ) .  G rassland  management, Trans. Roy. H igh. A g r ic , 
§oc. 6th  s e r ie s  2  73- 86 .

Kuhn, A.Oo and Kemp, W.B. ( l9 3 9 )  • E f fe c t  o f  rem oving d if f e r e n t  pro
p o r t io n s  o f  f o l ia g e  on c o n tr a s t in g  s t r a in s  o f  Kentucky B lu e g r a ss ,
J ,  Amer, Soc. Agron. 2 1  892-95*



“ 307 -

Langer, RJi.M , (1959)» A stu d y  o f  growth in  swards o f  Timothy and 
meadow fe s c u e . J .  A g r ic . S c i .  273-81*

Lazenhy, A. and R ogers, H.H. ( 196O). The e v a lu a t io n  o f  s e le c t io n  
in d ic e s  fo r  y ie ld  in  g r a ss  b reed in g . P roc . 8th  I n t .  G ra ss l. 
Oongr. 303- 7 .

Luc anus, R . , M itc h e l l ,  K .J . ,  P r itc h a r d , G.G, and O alder, P.M. (1960) .
F a cto rs  in f lu e n c in g  s u r v iv a l o f  s t r a in s  o f  ry eg r a ss  during th e
summer, N.Z. J .  A g r ic . R es. 2  185-93»

M cA lister , D .F . (1943) • A tec lin iq u e fo r  grovifing s e e d lin g s  o f  g ra ss  
and oth er p la n ts  fo r  f i e l d  tr a n sp la n t in g . J .  Aner. Soc. A gron .,
1 5  836- 40 .

]VlcNeur, A .J . ( l9 5 3 )*  P a stu re  measurement tech n iq u es  as a p p lied  t o  
s t r a in  t e s t in g .  Phroo. 15 th  Oonf. N.Z. G r a ss l. A sso c . 157-65»

îvïcFetridge, W.A., Boyd, M ,, K e lly , A.M. and L inehan, P .A , (1 9 5 8 ).
R e la t iv e  p rod u ction  o f  c u l t iv a r s  ( v a r ie t i e s )  o f  p e r e n n ia l ry eg ra ss  
under sim u la ted  p a stu re  c o n d it io n s  : P a rt 1 . R es. Exp. R ec. 
M in is t . A g r ic . N. I r e la n d  58-71»

Mins on, D .J . ,  Raymond, W.F. and M orris, G.E. ( i 960) .  S tu d ie s  in  th e
d i g e s t i b i l i t y  o f  herbage 8 . The d i g e s t i b i l i t y  o f  S .37 c o c k s fo o t ,
S . 23 ry eg r a ss  and 8 .2 4  r y e g r a ss . J . B r i t .  G r a ss l. Soc. I 5  174“ 
80.

M itc h e l l ,  K .J . ( l9 5 3 ) • I n flu e n c e  o f  l i g h t  and tem perature on th e
growth o f  ry eg r a ss  (Lolium  s p p .) 1* P a tte r n  o f  v e g e t a t iv e  grow th. 
P h y s io l .  P la n t j6 21 -46 .

M itc h e ll ,  K .J . (l9 5 3 a )*  I n flu e n c e  o f  l i g h t  and tem perature on th e  
growth o f  ry eg r a ss  (Lolium  sp p .) II* The c o n tr o l  o f  l a t e r a l  bud 
developm ent. ib id .  425-43*

M itc h e l l ,  K .J . ( 1954) . I n f lu e n c e  o f  l i g h t  and tem perature on th e  
growth o f  ry eg r a ss  (Lolium  spp*) I I I .  E f fe c t  o f  d e f o l ia t io n  and 
shading on d is t r ib u t io n  o f  a s s im ila t io n .  ib id .  2  51- 65*

M itc h e ll ,  K .J . (1 9 5 4a). Growth o f  p a stu re  s p e c ie s  1 , sh ort r o ta t io n  
and p e r e n n ia l ryegrass*  N.Z. J .  S c i .  Tech. I 6 193-206 .

M itc h e l l ,  K .J . and C o le s , S .T .J . ( l9 5 5 )*  E f f e c t s  o f  d e f o l ia t io n  and
shading on s h o r t -r o ta t io n  r y e g r a ss . N.Z. J .  S c i .  Tech. 56  586-
60i|..

Norman, M .J.T . ( 196O). The r e la t io n s h ip  betw een o o m p etitio n  and 
d e f o l ia t io n  in  p a s tu r e . J .  B r i t .  G r a ss l. Soc. I 5 145-9*



-  308 -

P ren d erg a st, J .J ,  and Brady, J .J .  (l9 3 5 )«  Animal output o f  reseed ed  
g ra ss la n d . I .  The e f f e c t s  o f  s tr a in  o f  seed  on th e  t o t a l  output 
o f  g ra ss la n d  over a four year p er io d , and th e  e f f e c t s  o f  s tr a in  
o f  seed  and n itr o g e n  treatm en t on annual ou tput. J .  B r i t .  G r a ss l. 
Soo. 10 169- 76 .

P ren d ergast, J .J .  and Brady, J .J .  ( l9 5 5 a ) .  Animal output o f  reseed ed  
g ra ss la n d . I I .  E f f e c t s  o f  s tr a in  o f  seed  and n itr o g e n  treatm ent  
on th e  se a so n a l output and b o ta n ic a l com p osition  o f  herbage, and 
on th e  liv e w e ig h t  gain  o f  anim als m aintained  e n t ir e ly  on th e  e x p e r i
m ental p lo t s  throughout th e  grazin g  season  in  1933» ib id .  213-28 .

P ren d ergast, J .J .  ( l9 5 9 ) .  Grazing t r i a l s  w ith  p e r e n n ia l ry eg ra ss  in  
Ir e la n d . J . B r i t .  G r a ss l. Soc. 12;. 238-43»

P rou d foo t, K.G. (1937)* A com parison o f  t o t a l  dry m atter y ie ld s
ob ta in ed  in  th e  f i r s t  h a rv est y ear , from f iv e  s t r a in s  o f  p eren n ia l 
ry eg r a ss  under s in g le  p la n t ,  pure sward and c lo v e r  sward c o n d it io n s .  
R es. Exp. Rec. M in is t . A g r ic . N. Ire lan d _6  19-30»

R oberts, R.A. and Hunt, I .V . ( 1936) .  The e f f e c t s  o f  shoot c u tt in g  on 
th e  growth o f  ro o t and shoot o f  p eren n ia l ry eg r a ss  and o f  Timothy. 
Welsh J . A g r ic . 12 138-72^.

R ob erts, R.H. and Struckm eyer, B .E . ( 1946) .  The e f f e c t  o f  top environ
ment and flo w er in g  upon to p -r o o t  r a t io s*  P la n t P h y s io l.  _2I 332-2t4»

Sonneveld , A. (1933)» Be r e a c t ie  van v e r s c h il le n d e  typen  von E n gels
r a a ig r a s  en Tiraothee op u iteen la p en d e  geb ru ik sw ijzen . V e r s l. Gent. 
I n s t .  Landbouwk. Onderz. Wageningen  58 -66 .

Soper, K. ( l9 5 8 ) .  E f f e c t s  o f  f lo w er in g  on th e  ro o t system  and summer 
su r v iv a l o f  r y e g r a ss . N.Z. J ,  A g r ic . R es. 1, 329-40*

Sprague, V.G. and Garber, R .J . (l95 0 )*  E f fe c t  o f  tim e and h e ig h t o f
c u t t in g  and n itr o g e n  f e r t i l i z a t i o n  on th e  p e r s is t e n c e  o f  th e  legume 
and p rod u ction  o f  orchard g r a s s - la d in o  and b ron iegrass-lad in o  a s so c ia 
t io n s -  Agron. J . 42  586- 93*

S tap led on , R.G. ( 1924) . S ea so n a l p r o d u c t iv ity  o f  herbage g r a s s e s .
Welsh P i .  Breed. S ta . s e r ie s  H No. 3 5 -8 0 .

S tap led on , R.G. ( l9 3 9 )*  The estab lish m en t and m aintenance o f  temporary
le y s .  Welsh P I . Breed. S ta . s e r ie s  H No. I 5 138-50*

S tap led on , R.G. and J o n es , R. ( 1925) .  Seeds m ix tu res fo r  temporary
g r a ss . Welsh J . A g r ic . 1 60 -98 .

S u lliv a n , J .T . and Sprague, V.G. ( l9 4 3 )*  C om position o f  th e  r o o ts  and 
stu b b le  o f  p e r e n n ia l ry eg r a ss  fo llo w in g  p a r t ia l  d e f o l ia t io n .
P].ant P h y s io l .  IB 656- 78*



— 3^9 “

Varmaj 8 .0 .  ( 193Ô). On th e  n a tu re  o f  co m p etitio n  betw een p la n ts  in  
th e  e a r ly  phases o f  t h e ir  developm ent. Ann. B ot. N .S , 2 203-25*

Van den Bergh, J . P . ,  de Boer, Th.A. and Van de Kaa, M e J .J .J . ( l9 5 8 ) .  
Ben o r ie n te r end onderzock naar de in v lo e d  van b eh an d elin g  en 
e d a fisc h e  fa c to r e n  op het voorkomen van v e r s c h i l l ende typen von 
e n g e ls  r a a ig r a s  (Lolium  perenne L . ) in  oud g ra sla n d . I n s t ,  b io l ,  
sc h e ik . onderz. Landbouwk, Wageningen. Med. 57 115-23*

Weaver, J .E . and O len en ts , B .B . ( l9 3 S ) . P la n t E cology. McG-raw-
H i l l  Book C o ., New York.

Weinmann, H. (1 9 4 8 )- Underground development and r e s e r v e s  o f  g r a sse s .  
J . B r i t ,  g r a s s l .  Soc. ^  115 -40 .

W ilson , D .B . and Peake, P .Vf. ( 1956) . S eason a l y i e ld  and n itr o g e n  con
te n t  o f  th r e e  g r a s s e s  grown s in g ly  and in  m ix tu res . Oanad. J .  
A g r ic . S o i .  ^6 221-32 .

W right, G.E. ( i 960) .  The in tr o d u c tio n  o f  an a s s o c ia te d  legume at th e
progeny t e s t in g  s ta g e  in  p e r e n n ia l ry eg ra ss  b reed in g . P roc. 8th
I n te r .  G-rassl. Oongr. 313-17*



AFP.15NDIX 1



310  -

T able A l . l  Weekly S o i l  Temperature and R a in fa ll  fo r  th e  P er io d  o f
th e  Experim ent.

Week
Temperature 1 f t .  

below  ground
Mean Tem perature/ In ch es

Month Rain
T o ta l R a in / 

Month

J u ly  1957
3 0 - 6

7 - 1 3
14  -  20 
21 -  27
August
2 8 - 3  

4 - 1 0  
11 -  17 
18 -  24  
25 -  31
September

1 - 7
8 - 1 4

15 -  21
22 -  28
October
2 2 - 5  
6 - 1 2  

13 -  19 
20 -  26
November 
2 7 - 2  

3 - 9  
10  -  16 
17 -  23 
24 -  30
December

1
8

15
22

7
14
21
28

January 1958

2 9 - 4
5 - 1 1

12 -  18  
19 -  25

6 0 .9  
60.5 
5 9 .4  
5 9 .7

58.6
61,1
5 9 .7
5 8 .3
5 5 .6

5 6 .2
5 4 .6
5 3 .1
5 2 .4

5 0 .4
5 1 .9
51.2
48.8

4 9 .9  
44*4  
4 3 .7  
f i4 .9
46 .1

43 .9
4 2 .8
4 0 .5
4L.8

4 0 .5
3 9 .8
4 0 ,0
37 .6

59.9

5 8 .7

53 .9

5 0 .4

4 5 .0

42 .1

39 .3

0.66 
0 ,6 7  
0 .59  
1 .3 1

0 .02  
1 . 4 i  
0 .6 1  
2 .17  
0.78

0 .9 0
0 .97
2.02
0 .2 7

0 .36
0.11
1 .43
1 .59

1 .49
0 .3 7
0 .0 6
0 ,51
0.1

1 .05
0 .1 8
0 .93
0.2(1

0 .36
2.49
0 .21
0 .7 2

3 .2 5

4 .9 5

4.16

4 .1

1 .8 9

2.76

3 .93
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T able A l . l co n tin u ed .

Temperature 1 f t . Mean T em perature/ In ch es T o ta l R a in /
Week below  ground Month Rain Month

February
2 6 - 1 4 0 .0 0 .3 5

2 - 8 39 .5 0 .9 5
9 - 1 5 3 8 .2 38.9 1 .8 3 .2 2

16 -  22 3 9 .8 0 ,8 2

March
23 -  1 3 8 .4 0 .3 1

2 - 8 4 0 .3 0 .1
9 - 1 5 36 ,2 38 .0 0 .0 0 .7 1

16 -  22 36 .6 0 .0
23 -  29 37 .9 0 .5 6
A p r il
3 0 - 5 4 0 .6 0 .2 1

6 - 1 2 4 1 .0 0 .0
13 “ 19 4 3 .6 4 3 .7 0 .4 1 .1 8
20 » 26 4 6 .8 0 .56
May

2 7 - 3 4 8 .3 0 .0 6
4 - 1 0 4 9 .6 0 .9

11 -  17 4 9 .8 50 .1 0 .0 6 2 .6 4
18  -  24 5 0 .0 1.4L
25 -  31 5 0 .8 0 .2 7
June

1 - 7 34 .1 0 .6 1
8 — 14 3 4 .7 1 .0

13 -  21 36 .2 55 .2 0 .29 2 .7 2
22 -  28 5 5 .4 0 .5 6
J u ly

2 9 - 5 58 .1 0 .31
6 - 1 2 60 .7 0 .7 7

13 -  19 59 .0 59 .2 0 .93 4*44
20 -  26 59 .1 0 .8 9
August
2 7 - 2 5 8 .5 2.73
3 - 9 5 8 .3 0 .76

10 -  16 5 9 .1 5 8 .7 1 .4 4 4 .2 4
17  -  23 5 8 .9 0 .8 0
24  " 30 5 8 .1 0 .2 9
September
3 1 - 6 59.3 1 .6 7

7 - 1 3 5 8 .9 0 .2 1
14  -  20 5 8 .4 57.6 0 .4 4 3 .91
21 -  27 55 .3 0 .7 7
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Table A l . l  continued.

Temperature 1 f t . Mean T em perature/ In ch es T o ta l R a in /
Week below  ground Month Rain Month

OF.

October
2 8 - 4 5 4 .1 1 .77

3 - 1 1 52 .1 1 .1 2
12 -  18 5 0 .2 51.6 0 .7 8 3 .36
19 -  25 5 1 .3 0 .1 4
November
2 6 - 1 5 0 .9 1 .13

2 - 8 4 9 .3 0.2(8
9 -  15 4 5 .7 4 6 .8 0 .2 2 1 .4 3

16 -  22 21.7.6 Trace
23 -  29 4 4 .5 Trace

December
3 0 - 6 4L .7 0 ,0 2

7 - 1 3 4 0 .1 1 .5 5
14  -  20 3 8 .7 2(0.4 1 .0 6 3 .69
21 -  27 2(0.8 1 .0 1

January 1959
2 8 - 3 2P..1 1 .1 7

4  -  lO 36 .5 0 .0 3
11 -  17 3 4 .4 3 5 .7 0 .0 6 1 .4 1
18 -  24 3 4 .6 0 .5 6
25 -  31 34 .9 0 .0 8
February

1 - 7 34 .3 0 ,0 1
8 - 1 4 34 .1 0 ,51

15 -  21 3 9 .0 3 7 .4 0 .2 3 1 .5 4
22 -  28 2^2.9 0 .7 9
March

1 - 7 2(3.1 0 .23
8 - 1 4 4 1 .9 0 .9 8

15 -  21 2(1.8 2(2.7 Trace 1 .9 0
22 -  28 4 3 .2 0 .53
A p r il
2 9 - 4 4 5 .1 0 .23

5 - 1 1 4 3 .7 0 .7 8
12 -  18 4 7 .4 2(8.6 0 .13 1 .8 3
19 -  25 2(8.5 0.2(8
May
2 6 - 2 4 7 .4 0 .4 9

3 - 9 2(8.2 0 .16
10 -  16 5 4 .7 5 3 .4 0 .7 2 1.4L
17 -  23 55 .2 0 .0 8
24 -  30 5 6 .7 -
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Temperature 1 f t .  Mean Tem perature/ In ch es T o ta l R a in / 
Week below  ground Month Rain Month

OR.

June
3 1 - 6  5 5 .8  0 .7 8

7 - 1 3  5 4 .6  0 .8 5
14  -  20 56 .8  56.6  0 .0 1  3 . 5O
21 -  27 5 8 .6  1 .7 4
J u ly
2 8 - 4  5 8 .0  1 .0 1

5 -  11 5 9 .4  0 .92
12 -  18  57 .6  59 .1  0 .8 2  4 .4 1
19 -  25 6 0 ,0  0 .0 7

August
26 -  1 6 0 .3  2 .05

2 - 8  5 9 .4  0 .12
9 -  15 60.3  59 .7  0 .1 7  0 .5 7

1 6 - 2 2  59 .2  0 .06
23 -  29 60 .1  0 .22
September
3 0 - 5  57 .7

6 - 1 2  5 7 .2
13 -  19 5 6 .0  56 .1  -  1 . 2(8
20 -  26 55 .3  1 . 2,8
October
27 -  3 54*4 Trace
4  -  10 5 5 .0

11 -  17 53 .8  1 .8 5
18 - .2 4  5 2 .3  5 2 .8  1 .7 7  5 .53
25 -  31  4 9 .1  1 .9 1
November

1 -  7 4 8 .8  0 ,15
8  —  14  2 ( 4 . 8  1 . 2{JL

1 5 - 2 1  4 4 .3  4 6 .3  0 .3 5  3 .6 7
22 -  28  4 7 . 4  1 .5 8

December
29 -  5 43-6  0 .6 2

6 - 1 2  4 2 .5  0 .3 3
1 3  -  19  42*9 42"7 1*39 4"49
20 -  26 4 2 .5  1 .0 8

January I 96O
2 7 - 2  4 3 .3  1 .2 7
3 - 9  41.0  0 . 2 3

10  -  16 3 8 .8  39 .9  0 .0 6  3 .7
17 -  23 3 9 .3  1 .6 5
2 4  -  3 0  4 0 . 0  1 .6 6
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T able A l . l co n tin u ed .
Temperature 1 f t . Mean Tem perature/ In ch es

Week below  ground 
OR.

Month Rain

February
3 1 - 6 4 1 .5 0 .96

7 - 1 3 37 .7 0 .07
14  -  20 3 6 .4 3 8 .3 0 .6 4
21 -  27 3 6 .8 0 .8 0

March
2 8 - 5 1 2 .4 0 .9 8

6 -  12 4 0 .4 0 .0 4
13 -  19 4 2 .4 4 2 .0 0 .6 2
20 -  26 4 2 .6 0 .31
A p r il
27 -  2 4 2 .1 0 .1 2

3 - 9 4 5 .3 1 .4 0
10 -  16 4 6 .5 46 .7 0 .61
17 -  23 47 .3 0 .03
2it- -  30 4 8 .8 -
May

1 - 7 50 .1 0 .16
8 — 14 5 2 .1 0 ,6 2

15 -  21 53 .6 52.6 —
22 -  28 53 .6 0 .65
June
29 -  4. 5 6 .0 0 .13

5 - 1 1 57 .6 1 . 0
12 -  18 56 .1 57 .9 0 .4 1
19 -  25 59.3 -
J u ly
26 -  2 5 9 .5 0 .1 5

3 - 9 5 8 .7 1 .1 1
10 -  16 56 .7 5 8 .6 0.63
17 -  23 58 .6 0 .65
24  -  30 3 8 .7 0 .2 1
August
31 -  6 5 9 .1 0 .46

7 - 1 3 5 8 .9 0.23
14  — 2O 57 .6 5 8 .5 0.61
21 -  27 58 .3 2 .1 2
September

2 8 - 3 58 .3 0 .31
4 - 1 0 5 6 .6 0 .56

11 -  17 56 .6 5 5 .4 1 .6 3
18 -  24 54 .5 0 .2 1
October
2 5 - 1 5 2 .4 0 .0 1

2 - 8 5 2 .6 0 .8 3
9 - 1 3 5 0 .0 50 .5 Trace

16 -  22 49 .2 0 .5 6
22 -  29 50 .0 0 .0 6

T o ta l R a in / 
Month

2 .62

1 .7 0

2.16

1 .4 4

1.68

2.66

3 .3 8

2.78

2.13
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T able A l . 2 Minimum Temperature a t S o i l  L ev e l for  January, February, 
March and A p r il in  1958 -59 -60  and Number o f  Days when 

Tem peratures o f  32*^. or Under w ere Recorded.

Minimum Temperature on 
S o i l  S u rface

Mean Temperature/Week

January 1958
1 22
2 1 4
3 16
4 28
5 35
6 30
7 22
8 29
9 35

10 33
11 30
12 18
13 l6
1 4 23
15 42
16 42
17 35
18 29
19 17) Thermomet era
20 1 8 )cov ered  in
21 16 ; snow.
22 8
23 9
24 13
25 14
26 34
27 39
28 M
29 32
30 29
31 29
February 1958

1 39
2 20
3 21
4 28
5 31
6 19
7 8
8
9

21)-(Therm om eters
10 g y s in  snow.

11 30

25

26

28

23

28

22
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Table A l, 2 con tin u ed .
Minimum Temperature on Mean Temperature/Week

12
S o i l  S u rface  

35
13 32
14 33
15 37
16 34
17 17
18 l à
19 28
20 37
21 39
22 28
23
24 30,
25 2 0 )Snow
26 8
27 27
28 3 4
March 1958 

1 40
2 22
3 25
4
5 40
6 25
7 27
8 20 ) SnoviT
9 10

10 10
11
12 17
13 24
14 17
15 30
16 21
17 24
18 18
19 21
20 9
21 18
22 19
23 26
24 25
25 JO
26 30
27 35
28 35
29 35

29

30

28

20

22

21

34
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.Table A l . 2 co n tin u ed .

Minimum Temperature on Mean Temperature/Week
S o i l  S u rface

30 34
31 34
A p r il 1958

1 15
2 15
3 21
4 26
5 32
6 23
7 29
8 12
9 24

10 32
11 19
12 20
13 20
14 28
15 11
16 30
17 36
18 39
19 42
20 40
21 36
22 11
23 41
24 38
25 32
26 33
27 32
28 39
29 A4
30 39
January 1959

1 31
2 28
3 20
4 20
5 15
6 12
7 12
8 13
9 17

10 12
11 13
12 18
13 19
14 15

25

25

36

37

20

15



-  318

Table A l.2 continued.
Mean Temperature/Week

15

Minimum Temperature on 
S o i l  S u rface

10
16 1 4
17 21
18 29
19 37
20 29
21 20
22 20
23 10
24 18
25 12
26 17
27 21
28 20
29 26
30 27
31 18
February 1959 

1 11
2 17
3 13
4 13
5 15
6 29
7 17
8 16
9 16

10 26
11 l 6
12 25
13 29
1 4 36
15 26
16 29
17 40
18 28
19 30
20 37
21 34
22 40
23 40
24 a
25 42
26 35
27 43
28 40

March 1959 
1 27
2 25
3 39
4 SL

23

17

18

19

30

38

34
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Table A l.2 continued.
Mean Temperature/Week

5

Minimum Temperature on 
S o i l  S u rface

37
6 38
7 27
8 28
9 26

10 32
11 31
12 38
13 24
14 37
15 31
16 24
17 24
18 22
19 33
20 22
21 23
22 29
23 29
24 27
25 3 1
26 35
27 32
28 32
29 35
30 31
31 26
A p r il 1959 

1 1 8
2 2g
3 42
4 22
5 30
6 26
7 27
8 1 1
9 21

10 19
11 29
12 38
13 37
1 4 2(,0
15
16 35
17 35
18 28
19 22

32

29

29

33

29

32

29



-  320 -

T able A l , 2 co n tin u ed .

Minimum Temperature on Mean Temperature/Week
S o i l  Surfac

20 34-
21 23
22 1 9
23 29
24 24
25 27
26 35
27 29
28 31
29 27
30 18
January I960

1 39
2 24
3 24
4 30
5 33
6 30
7 28
8 22
9 27

10 17
11 22
12 20
13 27
14
15 21
16 26
17 29
18 30
19 33
20 17
21 22
22 35
23 Ziij.
24 31
25 27
26 28
27 26
28 28
29 24
30 30
31 32
February I960

1 40
2 30
3 40
4

28

30

23

25

31

34
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Table A l.2 continued.
Minimum Temperature on Mean Temperature/Week

S o i l  S u rface
5 31
6 26
7 26
8 20 23
9 20

10 21
11 12
12 12
13 14
14  14
13 24 19
16 30
17 13
18

20
21 23
22 30 27
23 22
24 28

i
27 31
28 40
29 43 37
March I 96O

1 46
2 383 iz
4  25
3 37
6 36
7 30 30
8 28
9 24

10 ^
11 36
12 34
13 32
1 4  38  37
13 4-2
16 41

s  f
1 9  3 7
2 0  4 0

s  5  *
23 2 8
2 4  2 2
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Table A l.2  continued.

25 28
26 '3 2
27 29
28 31
29 22
30 20
31
A p r il i 960

1 30
2 41
3 29
4 44
5 45
6 45
7 i 8
8 42
9 45

10 37
11 39
12 36
13 45
14 .58
15 38
16 24
17 27
18 31
19 36
20 34
21 22
22 45
23 29
24 38
25 31
26 31
27 35
28 1 2
29 42
30 35

Minimum Temperature on Mean Temper a t ure/Weelc
S o i l  S u rface

28

39

40

31

35
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T able A l* 2 co n tin u ed .

Number o f  Pava when Temperature was 32^?. or Under.

1958

1959

I960

January
February
March
A p r il

January
February
March
A p r il

January
February
March
A p r il

22
20
23
18

30
17
21
19

26
23
13

9

T o ta l 83

T o ta l 87

T o ta l 71
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TableA2,.15  Summary o f  "P" va lu es obtained from a n a lyses o f  percentage
su rv iv a l data in  ta b le  3*2.

Days a f t e r  sowing

Source o f  v a r i a t io n  P .P .  M  71 102 127  l6 0  200 577

I r i s h  R yegrass

O u l t iv a r  co m b in a tio n s  3 :5  3 -7 3 ^ ^  10 ,37^ 3 .08^ '^ ^  4 . 69^^ < 1  < 1  < 1

N .Z . R yegrass

O u l t iv a r  c o m b in a tio n s  3 :5  1 .8 8 ^ ^  1 . 8 7 ^ ^ <  1 1 .1 6 ^ ^ 1 * 3 4 ^ ^  < 1  <  1

S . 23 R yegrass

O u l t iv a r  c o m b in a tio n s  3 :5  1.12|?^^ < 1  < 1  < 1  <T 1  < * 1  < .1
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T able ^â»14 Summary o f  "P" v a lu e s  o b ta in ed  from a n a ly se s  o f  t i l l e r  1
number per p la n t data in  t a b le  3»3.

Days a f t e r  sow ing , .

Source o f  v a r ia t io n  D .P. ^  22̂  102 .122 iB P  200 37.4j

I r i s h  R yegrass

O u ltiv a r  com binations 3 :5  3 .13^  <  1 1*35^^ 2*32^^ 3 -9 5  ^ 5*09^ <T 1

W.S. R yegrass

O u lt iv a r  com binations 3:5  1 . 3f ^ <  1 1 . 34^^ 1 *30 '̂̂  ̂ < 1  1 . 09^^ 3 *13^^

S. 23 R yegrass

O u ltiv a r  com binations 3 :5  1 .8 8  < 1 <! 1 < 1  <T 1 < 1 1  1 .8 2 ,NS


