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G ath er a  a li ig le  b la d e  o f  g r a s s ,  and examine f o r  a  m in u te , 
q u i e t l y , i t s  narrow  sw ord-sliaped  s t r i p  o f  f l u t e d  green# 
n o th in g , a s  i t  seems t h e r e ,  o f  $ o ta h le  goodness o r  beauty#
A v e ry  l i t t l e  s t r e n g th ,  and a  v e ry  l i t t l e  t a l l n e s s ,  and a 
few d e l ic a te  lon g  l i n e s  m e e tin g  i n  a  p o ln t,* ^n o t a  p e r f e c t  
p o in t , n e i t h e r ,  b u t  b lu n t  and  u n f in i s h e d ,  by no imans à 
c r e d i t a b l e  o r  ap i> aro n tly  much c a r e d - f o r  exam ple o f  B a- 
t u r e '  8 w orlam nsh ip ; m ade, a s  i t  seem s, o n ly  to  b e  tro d d e n  
on to d a y , and tomorrow to  be  c a s t  i n t o  th e  oven ; and a  
l i t t l e  p a le  and h o llo w  s t a l k ,  f e e b le  and  f l a c c i d ,  le a d in g  
down to  th e  d u l l  brown f i b r e s  o f  ro o ts#  And y e t ,  th liÿ ^  o f  
i t  w e ll ,  and judge w h eth er o f  a l l  th e  g o rgeous f lo w e rs  
t h a t  beam i n  summer a i r ,  and o f  a l l  s tro n g  and good ly  t r e e s , 
p le a s a n t  to  th e  ey es  o r  good f o r  fo o d ,^  s t a t e l y  palm and 
p in e , s t ro n g  a sh  and oak , s c e n te d  c i t r o n ,  b u rd en ed  v.ine,*^ 
th e r e  be any by man so  d e e p ly  lo v e d , by  God so h ig h ly  
g ra c e d , a s  t h a t  narrow  p o in t  o f  f e e b le  green*

JO m  RU8EIB

Modern P a in t e r s ,  Vol# 111 , Ft# 4 ,  Gh# 14#



PART 1 

im m om oT ioB

BeyelQOTent o f  orop^BryiTO

I t  I s  o n ly  w i th in  f a i r l y  r o e e n t  y e a r s  t h a t  th e . 

v a lu e  o f  g r a s s  a s  a o ro p  h a s  b een  f u l l y  a p p r e c ia te d  

and t h i s  developm ent may bo l a r g e l y  a t t r i b u t e d  to  th e  

s tu d i e s  c a r r i e d  o u t by  w o rk ers a t  Gambridge ( 1 ) ,  

Abérystvjryth (2 ) and d 'e a lo t t s  H i l l  (3)* T hese W orkers 

h a v e ’ shoim  t h a t  by  good m anagem ent, in v o lv in g  a tten -»  

t i o n  to  th e  c h o ic e  and sow ing o f  th e  s e e d s , ad eq u a te  

m anuring  and ju d ic io u s  g r a s in g  management o f  th e  l e y s ,  

g r a s s la n d  ca n  p roduce  more c a t t l e  fo o d  p e r  a c re  th a n  

any o th e r  B r i t i s h  crop*

The d is c o v e ry  o f  th e  v a lu e  o f  g r a s s la n d  le d  to  

th e  s u g g e s t io n  t h a t  th e  h e rb ag e  m ig h t be c o n se rv e d  f o r  

v /in to r  use* The p r a c t i c e  o f  e n s i la g e  had  b ee n  u sed  

to  some e x te n t  s in c e  th e  1 9 th  c e n tu r y ,  b u t ,  i n  1927, 

Wootoan (4 )  showed t h a t  g r a s s  c o u ld  be c o n se rv e d  i n  a  

d ry  form  w ith  l i t t l e  l o s s  o f  n u t r i e n t  value.* T h is  

r e s u l t  gave a f u r t h e r  s t im u lu s  t o  r e s e a r c h  on th e  

p ro d u c tio n  o f  g r a s s  and o th e r  c ro p s  f o r  d ry in g ,  and on 

m ethods o f  dryiixg th e  herbage*  The f i r s t  com m ercial 

d r i e r s  ap p e a re d  on farm s i n  1935, an d , by  1989, th e r e  

were al^out 8p g ra s s -^ d r ie r s  i n  G ro a t B r i t a i n  and  th e  

sîiethod Was a l s o  b e in g  a p p l ie d  i n  s e v e r a l  countz>iea in  

I fe s te rn  E urope .

S e v e ra l  r e p o r t s  a t  t h i s  tim e  ( 6 ,6 ,7 )  how ever, 

I n d ic a te d  t h a t  th e  t h e o r e t i c a l  a d v a n tag e s  o f  g r a s s -

d ry in g  w ere , to  some e x t e n t ,  b a la n c e d  by  c e r t a i n  p r a c 

t i c a l  d is a d v a n ta g e s ,  an d , i n  1942, a  r e p o r t  from  t h i s
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I n s t i t u t e  by  McBaip and F ow ler (8 ) o o n f lm o d  th e s e  

o p in io n s*

The m a jo r  d is a d v a n ta g e s  o f  g r a s s  d ry in g  w ere 

shown to  b e  th e  heavy  c a p i t a l  o u t la y  r e q u i r e d  f o r  th e  

ociuixm ent, and th e  d i f f i c u l t y  e x p e rie n c e d  i n  o b ta in in g  

a  uniforiB  su p p ly  o f  h e rb ag e  th ro u g h o u t th e  season*

On th e  l a t t e r  p o in t ,  F ran lm ne ( 7 ) ,  f o r  in s t a n c e ,  

s t a t e d  t h a t  th e  c o n t r o l  o f  h erb ag e  g row th  was o f  

p rim ary  im p o rta n c e , w h ile  R o b e rts  ( 0 ) ,  who s t a t e d ,

*»ohe th in g  i s  c e r t a i n ,  t h a t  so lo n g  a s  g r a s s  can n o t 

be p ro d u ced  i n  l e v e l  q u a n t i t i e s  from  a  g iv e n  a c re a g e , 

g r a s s  d ry in g  i s  a  d i f f i c u l t  undertak ing^^ , r e i t e r a t e d  

t h i s  d i f f i c u l t y .  B eY o rth e lo se , W atson (9 )  w r i t in g  

in  1909, on th e  eve o f  v /ar, i n s i s t e d  on th e  im p o rtan ce  

o f  th e  developm ent o f  g re e n  c ro p  c o n s e rv a t io n  and  

s t a t e d  i n  h i s  co n c lu d in g  s e n te n c e , **It i s  c e r t a i n ,  

t h a t  i n  th e  i n t e n s i f i e d  p ro d u c tio n  o f  g r a s s l a n d  and  

fo ra g e  c ro p s  and  th e  c o n s e rv a t io n  o f  th e  h e rb ag e  l i e s  

th e  s o lu t io n  to  mmiy o f  th e  m a jo r a g r i c u l t u r a l  and 

n a t io n a l  p rob lem s o f  th e  p r e s e n t  day***

I n  h i s  r e p o r t  i n  1939, R o b e rts  (0 ) s ta te d , t h a t  

s u b s t a n t i a l  m p ro v e m W #  i n  te c lm ic a l  e f f i c i e n c y  o r  

r e d u c t io n s  i n  th e  c a p i t a l  c o s t  o f  g r a s s  d r i e r s  w ere 

u n l ik e ly ,  an d , i f  t h i s  a ssu m p tio n  i s  a c c e p te d , i t  

w ould ap p ea r t h a t  th e  p r o f i t a b i l i t y  o f  o p e r a t io n  o f  

g r a s s  d r i e r s  w i l l  depend , i n  th e  m a in , on re d u c in g  

th e  c o s t  o f  th e  raw  m a t e r i a l ,  and  in t e n s i f y in g  th e  

u t i l i s a t i o n  o f  th e  d ry in g  p l a n t ,  i*e*  on a c h ie v in g  a 

h ig h  and l e v e l  p ro d u c tio n  o f  h e rb ag e  th ro u g h o u t tîie  

se a so n  a t  a  low  c o s t ,  and th u s  in c r e a s in g  th e  t o t a l
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o u tp u t  p e r  annum o f  a g r a s s - d r i e r .

A f u r t h e r  s t im u lu s  to  h ig h  p ro d u c tio n  a t  th e  

p re s e n t  tim e i s  th e  e o a r c i ty  o f  p r o te in  fo o d s  o f  h ig h  

b io lo g i c a l  v a lu e .  As M o rris , W rig h t, and  3?owlor (10) 

have shown, g r a s s  i s  one o f  th e  h o s t  so u rc e s  o f  such  

p r o te in .  The v a lu e  p la c e d  on th e  p ro c e s s  by  p r a c t ic a l  

fa rm e rs  i s  shown by th e  i n t e r e s t  taLcen i n  g r a s s  d ry in g  

by d a i 2?y fa rm e rs , and more r e c e n t ly ,  by th e  la u n c h in g  

o f  a  c o -o p e ra t iv e  g r a s s  ̂  d ry in g  e n t e r p r i s e  i n  a  d a i r y  

f a m in g  a r e a  (8 4 ) .

The ez;i?erim ents w hich a r e  d e s c r ib e d  i n  th e  sub 

se q u en t p a r t s  o f  t h i s  t h e s i s  a re  p r im a r i ly  b a s e d , 

th e r e f o r e ,  oii th e  need  f o r  th e  h ig h e s t  p ro d u c tio n  

from  g r a s s  and  fo ra g e  c ro p s ,  o f  a food  o f  h ig h  

b io lo g i c a l  v a lu e  f o r  th e  n a t io n a l  d a i ry  herd*

F a c to r s  à f f e e t i n g  th e  d e s ig n  o f  th e  e x p e rim e n ts  

# e ^ . . i% ortjm o e  o f  s ta g e  o f  c u t t in g  S e v e ra l  w orkers 

(1 1 , 1 2 , 18 , 14) have d em o n stra ted  t h a t  i n  g r a s s e s ,  

c e r e a l s ,  and  legum es, th e  h ig h e s t  y i e l d  o f  nu tx^ ien ts  

i s  o b ta in e d  when th e  c ro p  i s  o u t  j u s t  b e fo re  f lo w e rin g ; 

a s  K d h ler (12 ) s t a t e s ,  **the p l iy s iô lo g ic a l  s ta g e  o f  

g row th  i s  o f  prim e imxxortance i n  a s s e s s in g  th e  e f f e c t s  

Of a l l  ty p e s  o f  env irom uen t on th e  q u a l i t y  o f  grasses»*, 

M oreover, i n  th e  com m ercial p ro d u c tio n  o f  th»ied g r a s s ,  

i t  i s  th e  a im , f o r  th e  same r e a s o n s ,  and from  

p r a c t i c a l  c o n s id e r a t io n s ,  to  c u t  th e  h erb ag e  b e fo re  

th e  emez’gence o f  se e d  s tem s. I n  many o f  th e  e x p e r i 

m ents c a r r i e d  b u t  on th e  y i e l d  and ch em ica l com posi^ 

t i o h  o f  g r a s s la n d ,  th e  e x p e rim e n ta l a r e a s  were c u t  a t  

d o f i n l t e  tim e I n t e r v a l s ,  b u t  in  th o se  now d e s c r ib e d ,
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th e  tim e o f  c u t t i n g  was b a s e d , a s  f a r  a s  was p r a c 

t i c a b l e ,  on th e  p îiy s io lQ g lo a l s ta g e  o f  th e  c ro p  and  

n o t  n e c e s s a r i ly  oh th e  c h ro n o lo g ic a l  a g e .

B easonal V az^ ia tions. As W atson ( 9 ) ,  and  o th e r  

w orkers have shown, g r a s s  shows a s e a s o n a l v a r i a t i o n  

in  y i e l d ,  I^orm ally , th e  h ig h e s t  r a t e  o f  p ro d u c tio n  

i s  re a c h e d  I n  May and îTime, th e r e  i s  a  d e c l in e  i n  

l a t e  d’une and  # l y ,  and  th e n  p ro d u c tio n  i s  resum ed, 

on a  red u ced  s c a l e , in  A ugust and Boptomber*

The m a jo r d i f f i c u l t i e s  o f  th e  p ro d u c e r  o f  d r ie d  

g r a s s  a r e  to  cope w ith  th e  peak  s p r in g  y i e ld  and  to  

s t im u la te  p ro d u c tio n  in  th e  dhno -  J u ly  tro u g h , b u t  

R o b e r t*8, remarkB on th e  d i f f i c u l t y  o f  a c h ie v in g  even  

p ro d u c tio n  a r e  u n d u ly  gloony* Two m ethods a re  open 

to  o p e r a to r s  o f  th e  g r a s s  d r i e r ;  th e  d r y i%  o f  c ro p s  

o th e r  th a n  g r a s s ,  w hich  shov/ d i f f e r e n t  s e a s o n a l  g row th  

c u rv e s ,  and  th e  u se  o f  a r t i f i c i a l  m anures to  l e v e l ,  

and a t  th e  same t im e , in c re a s e  t o t a l  p ro d u c tio n .

I n  p r a c t i c e ,  c e r e a l s  (1 4 ) , lu c e rn e  (1 0 ) ,  and 

o th e r  legum es (1 6 ) ,  have b een  u sed  f o r  ox^op-drying.

The v a lu e  o f  some o f  th e s e  h a s  b een  in v e s t i g a t e d  i n  

th e  e x p e rim e n ts  d e s c r ib e d  i n  F a r t  IJ#

M an u ria l T re a tm en t. P ro v id e d  th e  m o is tu re  su p p ly  i s  

a d e q u a te , i t  h a s  been  shown by many w o rk e rs , 

in c lu d in g  F agan e t  a l  (1 7 ) ,  W atson e t  a l  ( 1 8 ) ,  and  

Woodman e t  a l  (1 9 ) ,  t h a t  n itro g e n o u s  f e r t i l i s e r s  

in c re a s e  th e  p ro d u c tio n  and n u t r i t i v e  v a lu e  o f  g r a s s 

land* The e f f e c t s  on t o t a l  p ro d u c tio n , s e a s o n a l i ty  

o f  p ro d u c tio n  and e f f i c i e n c y  o f  re c o v e ry  o f  n i t r o g e n  

o f  s in g le  a p p l i c a t io n s  o f  manure com pared w ith  th o se
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e t  a  a lm i la r  w e ig h t d i s t r i b u t e d  o v e r th e  season- have 

b een  in v e s t ig a te d  by  r e l a t i v e l y  few w o rk e rs , and i n  

■ th e  ex p e rim en ts  on t h i s  s u b je c t  d e s c r ib e d  by  G ardner 

Woedaian (21 ) and  Wynd (8-2), th e  i n t e n s i t y  o f  

m a n u ria l a p p l i c a t io n  d id  n o t exceed  90 lb#  n i t r o g e n  

p e r  a c r e .

At t h i s  I n s t i t u t e ,  i n  e a r l i e r  e x p e rim e n ts  q u o te d  

by  M ohair and' F ow ler ( S ) ,  i t  was shown t h a t  d r e s s in g s  

o f  300 lb* n i t r o g e n  p e r  a c re  p roduced  m arked im prove

m ents I n  y i e l d  and c ru d e  p r o te in  p e rc e n ta g e  o f  th e  

herbage* R e c e n tly  a v a i la b le  r e p o r t s  (S5) of--work 

c a r r i e d  o u t i n  Sweden d u r in g  th e  war a l s o  r e f e r  to  

b e n e f i c i a l  r e s u l t s  from  v e ry  heavy a p p l ic a t io n s  o f  

n i t r o g e n  to  p a s tu re #  I n  F a r t  I I ,  p r e l im in a ry  

ex p o rim e n ts  on th e  e f f e c t  o f  m o d e ra te ly  heavy  

d r e s s in g s  d i s t r i b u t e d  in  v a r io u s  p ro p o r t io n s  d u r in g  

th e  s e a so n  a r e  d e s c r ib e d ,  and  i n  P a r t  I I I ,  th e  

in te n s iv e  f e r t i l i a a t i o n  o f  p a s tu re  w ith  heavy  - 

a p p l i c a t io n s  o f  n i t r o g e n  a re  g iv e n  d e t a i l e d  

c o n s id e ra tio n #  The e f f e c t  o f  th e  m a n u ria l t r e a tm e n ts  

on t o t a l  and s e a s o n a l p ro d u c tio n , and on  th e  ch e m ic a l 

and b o ta n ic a l  co m p o s itio n  o f  th e  h erb ag e  h a s  b een  

in v e s t ig a te d  i n  th e s e  e x p e rim e n ts , w h ile ,  i n  a d d i t io n ,  

i n  P a r t  ' I I I ,  p a r t i c u l a r  a t t e n t i o n  h a s  b een  p a id  to  th e  

c a ro te n e  c o n te n t  o f  th e  herbage#

G u ro ten e# The im p o rtan ce  o f  c a ro te n e  a s  a  so u rce  o f  

v itam in- A i-s w e ll  known and th e  c a ro tè n e  c o n te n t  o f  

h e rb ag e  p la n t s  h a s  b een  s tu d ie d  by many w o rk e rs  {84-30).

e iiio c  I n  th e  p a s t  few  y e a r s  th e  p r ic e  o f  d r ie d  

grasB  h a s  been  b a sed  on i t s  c a ro te n e  c o n te n t ,  th e
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im p o rtan ce  o f  t h i s  c o n s t i t u e n t  h as  b een  g r e a t l y  -  

and  p ro b a b ly  u n d u ly  -  empliaBiaed*

I n  g e n e r# ! ,  i t  h a s  b een  sîiown t h a t  th e  c a ro te n e  

c o n te n t  i s  c lo s e ly  r e l a t e d  to  th e  p r o te in  c o n te n t  o f  

h e rb ag e  (2 4 , 8 5 , 8 6 , 2 8 ) ,  b u t  th e  ev id en ce  a v a i la b le  

on th e  s e a s o n a l  ch an g es in  c a ro te n e  c o n te n t  i s  con

f l i c t i n g .  Thomas and Moon (8 4 ) ,  n o te d  a  p ro g re s s iv e  

in c re a s e  to w ard s autim m , w h ile  M itc h e l l  and  Wise (8 9 ) ,  

n o te d  th e  r e v e r s e  tendency# M oreover, th e  in f lu e n c e  

Of m a n u r ia l  t r e a tm e n ts  on c a ro te n e  c o n te n t  h a s  b een  

th e  s u b je c t  o f  v e ry  l i t t l e  in v e s t ig a t io n *  A s tu d y  

o f  th e  o a ro te n e  c o n ta n t  o f  th e  lie rbage h a s  th e r e f o r e  

b een  in c lu d e d  i n  P a r t  I I I  o f  th e  :p rase iit e x p e r im e n ts . 

B o il f e r t i l i t y . The in te n s iv e  m a n u ria l t r e a tm e n t  

o f  c ro p s  h a s  b een  c r l t i e i s O d  on th e  g rounds t h a t  th e  

s o i l  i s  d e p le te d  o f  n u t r i e n t s  by such  t r e a tm e n t ,  and 

t h a t  th e  p l a n t s  a r e  th e re b y  s t im u la te d  to  u n n a tu r a l  

gTowth (7 5 ) . I t  i s  c la im e d  t h a t ,  i n  co n seq u en ce , 

th e  p roduce  o f  su ch  s o i l  i s  l e s s  b e n e f i c i a l  t o  an im als  

and man, and may i n  f a c t ,  r e n d e r  them more l i a b l e  to  

d ise a se *  H e ith e r  c o n te n t io n  h a s  y e t  b een  s u b je c te d  

to  e r l t i e a 3 .  study* I n  th e  in te n s iv e  m a n u r ia l 

ex p e rim en ts  d is c u s s e d  in  P a r t  I I I ,  s te p s  w ere t h e r e 

f o r e  ta k e n  to  m easure d i f f e r e n c e s  i n  s o i l  f e r t i l i t y  

ca u sed  by  th e  m a n u ria l tre a tm e n ts*

Ecbnomipg* The a p p l i c a t io n  o f  new m ethods to  

a g r i c u l tu r e  1b f r e q u e n t ly  d e la y e d  b ecau so  o f  la c k  o f  

in fo rm a tio n  on th e  eçonoïule V alue u n d er p r a c t i c a l  

G osxditions o f  th e  p ro c o se e s  advocated* I n  th e  

p r e s e n t  s tu d y ,  an a t te m p t h a s  b een  made to  e s th n a te



tîiQ r e l a t i v e  p r o f i t a b i l i t y  o f  th e  c ro p s  and t r e a tm e n ts  

in v e s t ig a te d ,  on th e  assusnptioxa t h a t  th e  h e rb ag e  would 

be p ro d u ced  and d r ie d  u n d e r l a r g e  s c a le  com m ercial 

co n c lltio n s*

B ta t ia t lc f i j* The v a r i a b i l i t y  o f  b io lo g i c a l  m a te r ia l  

i s  w e ll  known and a s  f a r  a s  p o s s ib le  modern s t a t i s 

t i c a l  m ethods (0m, 32 , 53 , 04) have b een  em ployed 

th ro u g h o u t th e  expo ririien ts  to  c a lc u l a t e  th e  in tC F -  

r e l a t i o n s h i p s  o f  th e  v a r io u s  f a c t o r s  in v o lv e d  and to  

i n d ic a t e  th e  d eg ree  o f  r e l i a n c e  w hich may be p la c e d  

on th e  r e s u l t s #

I n  P a r t  I I ,  a  2 -y e a r  e x p e rim e n t, c a r r i e d  o u t  i n  ' 

1940^46 and d e s ig n e d  to  in v e s t ig a te  th e  e f f e c t  o f  

n itro g e n o u s  m anures on le y s  and an n u a l c r o p s , i s  

d e s c r ib e d  and d isc u sse d #  I n  P a r t  I I I ,  two 

ex p e rim en ts  c a r r i e d  o u t in  1946 on th e  e f f e c t  o f  

hOEivy n itro g e n o u s , m anuring  on g r a s s  sw ards a re  

d e s c r ib e d  and d is c u s s e d . I n  P a r t  IV , th e  3 ?esu its  

from  b o th  e x p e rim e n ts  a r e  sim m iarised and th e  p r a c t i c a l  

a p p l ic a t io n s  b r i e f l y  d iscu ssed #

To f a c i l i t a t e  th e  re a d in g  o f  th e  t h e s i s  a l l  th e  

la r g e  t a b l e s  have been  in c lu d e d  in  a s e p a ra te  append ix  

and h a v e , a s  f a r  a s  p o s s ib le ,  boon so a r ra n g e d  t h a t  

th e  t a b le  num bers and th e  more im p o rta n t r e s u l t s  Can 

be seen  a t  a  g la n c e ,  w h ile  th e  com plete  d a ta  may be 

o b ta in e d  by  e x te n d in g  th e  t a b l e .

T a b le s  have been  numbered a c c o rd in g  to  th e  

s e c t io n  to  w hich th e y  r e l a t e ,  e .g #  T ab le 2 ;1  i s  th e  

f i r s t  t a b le  i n  P eirt I I  and T ab le  4,5$ 84 i s  th e  tw en ty
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f o u r th  t a b l e  i n  th e  append ix  r e l a t i n g  to  P a r t  I I I #  

a r a p h io a l  f ig u r e s  on th e  o th e r  han d , h a v e 'b e e n  

bound w ith  th e  t e x t ,  b o  t h a t  th e y  can  ho c o n v e n ie n t ly  

com pared v /ith  th e  d a ta  I n  th e  append ix  on w hich  th e y  

a re  h ae ed .

A n o te  on th e  ac c u ra c y  o f  d é te rm in a t io n s  o f  y i e l d .

QhemiQal c o m p o s itio n , and  on m ethods o f  c a l c u l a t i o n # 

Y ie ld s # I n d iv id u a l  y i e ld s  Were w eighed to  th e  

n e a r e s t  q u a r te r  pound and th e  y i e l d  p e r  a c re  c a lc u 

l a t e d  to  th e  second  s i g n i f i c a n t  deo in ial p la c e .  The 

d e r iv e d  t o t a l  y i e ld s  ;per p l o t  o r  p e r  cwt# w ere ta k e n  

to  th e  n e a r e s t  whole nwaher*

O om positlon# Dry m a t te r  and o th e r  c o n s t i t u e n t s  

e x p re s se d  a s  p e rc e n ta g e s ,  were c a lc u l a te d  to  th e  

second  s i g n i f i c a n t  p la c e  o f  decim als*  C a ro tè n e , 

w hich  was e x p re s s e d  i n  m il l ig ra m s  p a r  K ilog ram  was 

c a lc u l a t e d  to  th e  n e a r e s t  whole number.

O a lc u la t io n s # I n  s t a t i s t i c a l  co m p u ta tio n s  a l l  

a v a i la b le  d i g i t s  w ere u se d  b u t  th e  d e r iv e d  v a lu e s ,  

su ch  a s  c o e f f i c i e n t s  o f  v a r i a t i o n ,  c o r r e l a t i o n ,  and 

r e g r e s s io n ,  and s ta n d a rd  e r r o r s  w ere red u ce d  to  fo u r  

s i g n i f i c a n t  d i g i t s  and in  th e  t a b l e s  o f  mean r e s u l t s  

th o se  w ere , i n  some c a s e s ,  rounded  to  few er f i g u r e s .

An e l e c t r i c  c a lc u l a t i n g  m achine was u sed  f o r  a l l  

th e  m o re 'la b o r io u s  c a l c u l a t i o n s ,  G a s t le s ’ h o g a r ltlm ilc  

and O th er T ab le s  were f r e q u e n t ly  u sed  i n  th e  f i n a l  

s ta g e s  o f  th e  c a lc u l a t i o n s  a n d -th e  t a b l é s  i n  Bnedecor^i^ 

S t a t i s t i c a l  M ethods (1946) wore u se d  f o r  t e s t s  o f  

s ig n i f i c a n c e .
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Xïx th e  co m p u ta tio n  and p ro a o n ta t lo n  o f  s t a t i s t i c s

Bnocleèor' b n o ta t io n  h as  b een  u sed  a s  f a r  a s  th e

ty p e w r i te r  would allow * The s ta n d a rd  e r r o r  o f  a.

mean o f  n  h a s  how ever, boon in d i c a to r  by  B . and th en
s ta n d a rd  e r r o r  o f  d i f f e r e n c e s  betw een  means o f  n



PAsæ I t

A STUm Qg gHB mODUGgïVIOT Qg miQ AMU/gi 

GROÏ'S "AMD "WO liE ïS i AMD 03? THSIS HEÎSP0H3E13

îN ŸimpD. m m  oheiüxoæ gqmpgbitiqk . Tù
ÆPFIÆGATIOm ÙF A KITROGEITOS MAITRE.

X nti^oductlon

W hile t t o  p ro o eee  o f  a r t i f i c i a l  o ro p -d ry to g  was 

o r i g i n a l l y  a p p l ie d  to  g r a s s ,  o th e r  c r o p s ,  p a r t i c u l a r l y  

lu c e r n e ,  have b een  grown f o r  d ry in g , and  c e r e a l s  and  

o th e r  legum es have a l s o  boon u se d  (1 4 , 1 6 , 5 6 ) .

On th e  I n s t i t u t e  farm  a t  K i r M i i l l , - b a r l e y ,  u nder 

sovai w ith  I t a l i a n  ry e g ra s s  h a s  bean  grovm a s  a  d ry in g  

c ro p  f o r  s e v e r a l  y e a r s  and  th e r e  have a l s o  b een  some 

t r i a l s  w ith  v e tc h e s  and c lo v e rs*  I n  v iew  o f  some 

d iv e rg e n c e  o f  o p in io n  among o |)o ra to rs  o f  g r a s s - d r i e r s  

a s  to  th e  v a lu e  o f  such  m m ual c ro p s  com iiared w ith  

l e y s ,  i t  was d e c id e d  to  c a r r y  o u t an  experâm ient to  

compare two o f  th e  a n n u a l c ro p s  w hich h ad  boon u se d  

w ith  two g r a s s  ley s*  I n  one o f  th e  le y s  i t  was 

d e c id e d  t h a t  p e r e n n ia l  r y e g ra s s  w ould be th e  dom inant 

s p e c ie s ,  w h ile  i n  th e  o th e r ,  c o c k s fo o t ,  w hich  i s  h e ld  

i n  h ig h  r e g a r d  by  many o p e r a to r s  o f  g r a s s - d r i e r e ,  

would b e  dom inant* Ixi v iew  o f  th e  d i f f i c u l t y  

commonly e x p e r ie n c e d  i n  e s t a b l i s h in g  lu c e rn e  i n  

w e s te rn  S c o tla n d , i t  was d e c id e d  t h a t  t h i s  c ro p  sh o u ld  

be ex c lu d e d  from  th e  experim ent*

Many w o rk e rs , in c lu d in g  W atson ( IB ) ,  Woodman (19) 

and McKair and F ow ler (8 )  have shown t h a t  th e  

a p p l i c a t io n  o f  n itro g e n o u s  im rm res g r e a t l y  in c r e a s e s  

th e  p î^ o d u c tiv lty  o f  g r a s s l a n d ,  b u t  th e r e  i s  s t i l l
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l i t t l e  0 V idonee a v a i la b le  on th e  r e l a t i v e  m e r i t s  o f  

a p p ly in g  a g iv e n  q u a n t i ty  o f  manure i n  one o r  in  

s e v e r a l  a p p lio a tio z is*  I n  view  o f  th e  lsBpoz?tanee o f  

an even  su p p ly  o f  h e rb ag e  f o r  dryizig th ro u g h o u t th e  

s e a so n , and  o f  th e  p o s s i b i l i t y  o f  r e g u la t in g  th e  

su p p ly  by  m anuring  g i t  was c o n s id e re d  t h a t  f u r t h e r  

ex p e rim e n ts  on t h i s  a s p e c t  o f  c ro p  p ro d u c tio n  were 

re g u ire d #

A f a c t o r i a l  ex p e rim en t to  in v e s t ig a te  th e s e  

q u e s t io n s  was d e s ig n e d , and  th e  m ethods ad o p ted  and 

th e  r e s u l t s  o b ta in e d  a re  d e s c r ib e d  in  th e  fo liov /iz ig  

p ag e s .

E m ig n .

p h o ic e  o f  Orops

The ch o ic e  o f  se e d  end r a t e s  o f  seediuig  o f  th e  

fo u r  c ro p s  in c lu d e d  in  th e  ex p e rim en t v;ore a s  fo llo w s

S p rin g  f e tc h e s  (V ic ia  s a t i v a )  22é

S p rin g  B a rle y  (nordeum c a tiv im )  var*
Plumage A rcher 224

P e re n n ia l  r y e g ra s s  ( l o l i m ^ p e r e n m ) B24 14

" " " " 8101 10 

I t a l i a n  nyegnass. feo liu rg  i t a l lo i a n ) 8

W hite G lover ( M Ê à t i J 3 L £ S S a â )  8100 S

Total seeding -

o o o k sfo o t s s a  _ 1 4

" “ " 8148 10
I t a l i a n  ryegrass {Loliivg Italioura) 6

# i i t e  C lo v e r (T r ifo l iu m  re p e n s )  8100 2.
T o ta l  S eed in g  0 3



m

The seed  o f  v e tc h e s ,  b a r le y  and I t a l i a n  szyegrass 

was o b ta in e d  f3?om l o c a l  m e rc h a n ts , b u t  th e  

A berystw yth  s t r a i n s . o f  g r a s s e s  end c lo v e r  (B24, $101, 

e tc*  ) were o b ta in e d  from  th e  Welsh P la n t  B reed in g  

S ta t i o n  by  c o u r te s y  o f  th e  h ir e c to r*

TÎ10 v a r i e t i e s  o f  a n n u a l c ro p s  chosen  w ere th o s e  

n o rm a lly  u se d  On th e  I n s t i t u t e  farm,* I t  was d e c id e d  

t h a t  th e  b a r le y  sh o u ld  n o t  be undersovm  w ith  I t a l i a n  

ry e g ra sB , a in o e  t h i s  w ould have cau sed  d i f f i c u l t y  i n  

th e  i n t e r p r e t a t i o n  o f  th e  r e s u l t s *  I n  th e  c a se  Of 

ea ch  o f  th e  l e y s ,  th e  m ix tu re  c o n ta in e d  a  l e a f y  hay 

ty p e , (BS4 r y e g ra s s  o r  B06 c o c k s fo o t)  and a  v ig o ro u s  

p a s tu re  ty p e  (BlO i r y e g ra s s  o r  3143 c o c k s fo o t)  o f  

g;raBS, supp lem en ted  by a  v ig o ro u s  w h ite  c lo v e r  S1Ô0#

The d e s ig n  o f  th e  m ix tu re s  was b a se d  on th e  p u b lis h e d  

c h a r a c t e r i s t i c s  o f  th e  A berystw yth  g r a s s e s  and  on 

s u g g e s t io n s  by Dr* J e n k in  (37)*

M an u ria l T rea tm en t

I n  a d d i t io n  to  th e  b a s ic  m a n u ria l d r e s s in g  g iv e n  

to  th e  expar im a n ta l  a re a  (se e  p* 1 4 ) ,  th e r e  w ere fo u r  

e x p e r im e n ta l t r e a tm e n ts  a s  fo llow s*

%m C o n tro l -  Wo a p p l ic a t io n *

2ê 59S lb*  H itro c h a lk  p e r  a c re  -  a p p l ie d  in  one

d r e s s in g  a s  soon  a s  th e  c ro p  was e s ta b l is h e d *

0* 392 lb#  H itP o ch a lk  %)er acre*  157 lb*  a p p l ie d

when th e  c ro p  v;as e s t a b l i s h e d  and 265 l b .  I n  l a t e  Junej,

4* 692 l b .  H itro c h a lk  p a r  acre* 78 lb* a p p l ie d  when

th e  c ro p  was e s t a b l i s h e d ,  157 lb* in  l a t e  June  and

157 lb*  in  l a t e  Ju ly *

N itro c h a lk ,  a m ix tu re  o f  ca lc iu m  c a rb o n a te  and



Table 2 :1

S k e le to n  ib ia lv s i s  o f  V arian c e  

64 p l o t s  In  4  b lQ cks o f  4  x  4  -

Sogree o f  V a r ia t io n  D egreee o f  Freedom

Main B f f e e ts

B looké (B) 5

O rops (0 ) 5

T rea tm en ts  (T) B

1 s t  O rder I n t e r a c t i o n s

BO 0

GT 0

BT >

2nd O rder I n t e r a c t i o n

BOT (erro r ) m

T o ta l m



oaXôltmi ml t r â t 'bùn t a l ns  ' 15w5$ -of n itro g e n  and is. a  

ooiiiaon n itrogohoùs manubo, p a r i ic i i la r ly  s u i ta b le  fo r  

g ra ss la n d #

3)U3?ation of the Expo riment
S in ce  b o th  an n u a l and Bomi- p e re im la l  c ro p s  wore 

In c lu d e d  in  th e  e x p e rim e n t, i t  v/ae d e c id e d  t h a t ,  to  

a llo w  o f  a  f a i r  com parison , th e  ex-perim en t sh o u ld  he 

c o n tin u e d  f o r  a t  l e a s t  two y e a r s ,  and t h a t  th e  am iual 

c ro p s  sh o u ld  he resow n on th e  same p l o t s  e a c h  y e a r .

1945 EXPERIME»

M ethods

S in ce  b o th  q u a n t i t a t i v e  and q u a l i t a t i v e  d a ta  wore 

r e q u i r e d ,  i t  was d e c id e d  t h a t  s m a ll .e x p e r im e n ta l  p l o t s g 

th #  t o t a l  p roduce o f  w hich  c o u ld  he a o c u ra te ljr  w eighed 

and sam pled , sh o u ld  he u sed  and t h a t  a l l  t r e a tm e n ts  

sh o u ld  he r e p l i c a t e d ,  so t h a t  th e  r e s u l t s  c o u ld  he 

s t a t i G t i c a l l y  analysed*

O o n sld e .ra tio n  o f  th e  p r a c t i c a l  and s t a t i s t i c a l  

q u e s t io n s  inv o lv ed ., l e d  to  th e  a d o p tio n  o f  th e  la y o u t  

i l l u s t r a t e d  i n  th e  f i r s t  p a r t  o f  T ab le  A2s8* The

p lo tB  were a r ra n g e d  i n  4  b lo c k s  o f  16# I n  e a c h  h look ;

c ro p s  were a r ra n g e d  In  4  s t r i p s  a t  random and each

a t r i p  was d iv id e d  in to  4 p l o t s  to  e a ch  o f  w hich  one of

th e  fo u r  t r e a tm e n ts  was a l lo c a te d  a t  random* ' The 

s k e le to n  a n a ly s i s  o f  v a r ia n c e  o f  th e  l a y o u t ' i s  shown 

in  T ab le  2:1# ‘ I t  w i l l  be n o te d  t h a t  th e  d e s ig n  

a llo w s  a  com plete  a n a ly s i s  o f  m ain e f f e c t s  and  f i r s t  

o rd e r  i n t e r a c t i o n s ,  leav iz ig  27 d e g re e s  o f  freedom  f o r  

e r r o r  v a r ia n c e .
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P r e p a r a t lo a  o f  tlie  E x p é rim e n ta l A rea

Bach e x p e r im e n ta l p lo t  was 56 f t*  4  in# lo n g  by 

6 f t .  w id e , 1*8* 1 /8 0 0  ao* in  a r e a .  Sizice a  m arg in  

o f  1 f t*  was a llo w e d , th e  t o t a l  a ro a  o f  e a c h  p l o t  a s  

t r e a t e d  was 38 f t*  4  in* by  8 f t*  (1 /1 4 2  no*) To 

p e rm it f r e e  a c c e s s ,  th e r e  w ere 8 f t*  w ide pathw ays 

sown, w ith  tim o th y  betw een  p lo ts *

A s u i t a b l e  a r e a  o f  la n d ,  l e v e l ,  'knoxm to  be  o f  

u n ifo rm  f e r t i l i t y  and a d ja c e n t  to  th e  farm  b u i ld i n g s ,  

was s e l e c te d .  T h is  was u n d e r  a  s h o r t  l e y  and  was 

p loughed  i n  Ja n u a ry  1945. B o il sam ples w ere ta k e n  

to  th e  s tm id a rd  d e p th  o f  9 in* and s o i l  a n a ly s e s ,  

c a r r i e d  o u t by th e  O hem istry  Dept* o f  th e  West of 
S c o tla n d  C o lle g e , gave th e  fo llo w in g  r e s u l t s *

pH 5*8

L oss i n  i g n i t i o n  1 0 .9  m g*/100 g*

A v a ila b le  9*0 mg./lOO g*

A v a ila b le  EgO 4*0 mg*/100 g*

T hese f ig u r e s  show t h a t ,  a p a r t  from  a  r a t h e r  low 

c o n te n t  o f  p o ta s l i ,  th e  e x p e r im e n ta l a r e a  was in  good 

h e a r t .  D uring  M arch, th e  n e c e s s a ry  c u l t i v a t i o n s  to  

p roduce a  se e d  b ed  w ere c a r r i e d  o u t.  On th e  8 6 th  o f  

M arch, g round  lim e s to n e  was a p p l ie d  a t  th e  r a t e  o f  

1 to n  p e r  a c re  an d , a f t e r  l i g h t  h a rro w in g , a  b a s ic  

d r e s s in g  o f  4  cwt* superphos:phate (18^ PpO ^), 1 cw t. 

m u r ia te  o f  p o ta s h  (66^ E^O) and § cwt* B itro e h a ljc  

(15*5/) H) p e r  a c re  was a p p l ie d  to  th e  w hole 

e x p e r im e n ta l area*  A f te r  t h i s ,  to  e n su re  th o ro u g h  

m ix in g  o f  th e  m anures, w ith  th e  se ed  b e d , th e  a r e a  was 

a g a in  harrow ed  w ith  l i g h t  h a rro w s . Bad w ea th e r
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p re v e n te d  f u r t h e r  work u n t i l  e a r l y  A p r i l ,  b u t  on th e  

1 0 th  o f  t h a t  m onth , th e  p l o t s  w ere l a i d  o f f ,  th e  

oDimers o f  th e  e x p e rim e n ta l a r e a  o f  e a c h  p lo t  b e in g  

in d ic a te d  by wooden p e g s , 1 in* sq u a re  and 10 in* lo n g , 

d r iv e n  f  in*  in to  th e  g ro u n d , and  th e  b a r le y  and 

v e tc h e s  wore sown and covered* O n ,th e  fo llo w in g  d ay , 

th e  graesOB were sown and covered* 

ggwing

The e x a c t  q u a n t i ty  o f  s e e d  f o r  e a c h  p l o t ,  ■ 

in c lu d in g  i t s  m a rg in a l a r e a ,  was w eighed o u t and sown 

s e p a r a te ly  * The an n u a l c ro p s  w ere sown 1 -  1^ in* 

deep  in  d r i l l s  6 in* a p a r t ,  by  a  »*Planet Junior»» d r i l l  

The g r a s s  se ed  m ix tu re s  w ere b ro a d c a s t  on th e  se ed  b ed , 

v /ith  a d i s t r i b u t o r  made from  a  m ilk  t i n  w i th ,a  

p e r f o r a te d  l id *  A ll  c ro p s  w ere l i g h t l y  ra k e d  a f t e r  

sow ing and  r o l l e d  w ith  a  g a rd en  r o l l e r  on th e  

fo llo w in g  day* G -em dnation  v/as r a p id  and a  good 

co v e r o f  p l a n t s  was o b ta in e d . The developm ent o f  

an n u a l v/oods i n  many o f  th e  p l o t s  made hand-w eed ing  

e s s e n t i a l  u n t i l  th e  f i r s t  c u t ,  b u t  a f t e r  t h i s ,  weeds 

w ere o f  l i t t l e  im ,portance*

At each  m a n u ria l a p p l i c a t io n ,  th e  p ro o is a  

q u a n t i ty  f o r  each  p l o t ,  in c lu d in g  th e  m a rg in a l a r e a ,  

was w eighed o u t and a p p l ie d  w ith  th e  d i s t r ib u to r *

Second and tM r d  a p p l ic a t io n s  w ere alw ays made s h o r t ly  

a f t e r  th e  p l o t  had  boqn cut*

SH È îâsa

I n  acco rd an ce  v /ith  th e  o p in io n  e x p re s s e d  in  th e  

in t r o d u c t io n ,  p h y s io lo g ic a l  ago and n o t  e î iro n o lo g ie a l  

age was made th e  c r i t e r i o n  in  d e te rm in in g  when th e
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e rp p a  sh o u ld  be c u t  and a s  f a r  a s  p o s s ib le ,  th e  p l o t s  

wore c u t  w h ile  th e  c ro p  was l u  th e  l e a f y  s ta g e  

b e fo re  th e  g e n e ra l  em ergence o f  s e e d  stem s* A ll  th e  

r e p l i c a t e s  o f  any  one c ro p  t r e a tm e n t wore c u t  on th e  

sane  day and  Hie d a te  o f  c u t t in g  any one c ro p - tre a tm e n t 

was q u i te  In d ep en d en t o f  any o th e r ,  and depended 

s o l e ly  on th e  av e rag e  s ta g e  o f  grow th re a c h e d  by  th e  

f o u r  r e p l i c a te s *  i t  was e x p e c te d  t h a t  th e  ran g e  o f  

h e ig h t  o f  c u t t in g  would be from  8 - 1 1  in d ie s *

B a ap lln g

F o r ch e m ica l a n a ly s e s ,  a  random sam ple o f  th e  - 

he rb ag e  o f  each  p lo t  a t  e a ch  c u t  was r e q u ir e d  mid t h i s  

was o b ta in e d  by  clipping fo u r  a r e a s  o f  72 sq u a re  

in c h e s ,  s e l e c te d  by fo u r  random c a s t s  o f  a  r e c ta n g u la r  

wooden fram e o f  i n t e r n a l  d im oneions 12 ih* b y  6 i n * , 

and b u lk in g  th e  fo u r  sam ples th u s  o b ta in ed *  Baimples 

w ere ta k e n  an  . hour o r  so  b e fo re  th e  p lo t  was out* 

M easurem ent and  G u ttin g  •

B efo re  c u ttin g ; and w eigh ing  th e  c ro p  from  each  

p l o t ,  th e  e x a c t e x p e r im e n ta l a r e a  had to  be  d efin ed #

I n  th e  f i r s t  few  m onths o f  th e  e x p e rim e n t, t h i s  was 

done by  lo c a t in g  th e  c o rn e r  pegs i n  th e  p l o t ,  ch e ck in g  

t h e i r  ix> 8 itione  w ith  a  m easu ring  ta p e  and in d ic a t in g  

them .m ore c l e a r l y  w ith -g a rd e n  ca n es . The m a rg in a l 

a re a  o u tw ith  th e s e  p o in t s  was th e n  c u t  and rem oved, 

le a v in g  th e  e x p e rim e n ta l a r e a  f o r  c u t t in g  and w eig h in g  

When t h i s  m ethod was u s e d , some d i f f i c u l t y  was 

axpez'ioncod i n  so  d r iv in g  th e  mower t h a t  a  s t r i p  

e x a c t ly  6 f t*  w ide -was l e f t *  To e l im in a te  t h i s  

p o s s ib le  so u rce  o f  e r r o r ,  a  m o d if ie d  m ethod was ad o p ted
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on 1 .8 .4 5  and t e s  s in c e  "been u se d  in  a l l  aiiniXan 

GZperlïiientG# rchls m ethod depends on th e  f a c t  t h a t  

th e  mower w hich  i e  d e s c r ib e d  l a t e r ,  o u ts  a  sv/ath 

e x a c t ly  5 f t .  w ide . A c c o rd in g ly , p ro v id e d  th e  onde 

o f  th e  p lo t :  a re  f i r s t  rem oved so  t h a t  i t s  n o t  le n g th  

i s  86 f t#  4  i n . ,  by  c a t t i n g  two sw atW  w ith  th e  mov/er, 

th e  e x a c t  a r e a  (86 f t ,  4  in# % 6 f t . )  i s  cu t#

From 1 .8 ,4 6  th e r e f o r e ,  th e  c a t t i n g  m ethod ad o p ted  

was a s  fo llo w s#  The c o rn e r  pegs were lo c a te d ,  th e  

le n g th  o f  th e  p lo t  checked  and a d ju s te d  i f  n e c e s s a ry  

to  86 f t .  4  in# and each  end o f  th e  e x p e r im e n ta l  a r e a  

was in d ic a t e d  by g a rd en  c a n e s . A f te r  th e  ends o f  th e  

p l o t  had b een  o u t w ith  th e  mower, and rem oved, two 

sw aths were ta k e n  th ro u g h  th e  a r e a ,  so  t h a t  a  m arg in  

o f  approxlinm tely  10 i n .  was l e f t  a t  each  s id e  o f  th e  

p lo t  and a  s t r i p  a p p ro x im a te ly  4  in* w ide in  th e  

m id d le . I n  t h i s  way, two 0 f t#  sw atW  36 f t*  4. in# 

lo n g  w ere c u t  e x a c tly #

A f te r  th e  g r a s s  liad b een  c o l l e c t e d  from  th e  

e x p e r im e n ta l a r e a ,  th e  rem a in in g  m arg in s wore c u t  w ith  

th e  mov/er and rem oved.

An A lle n  M otor Bey th e  was u sed  f o r  c u t t i n g  th e  

p lo t s ,  T h is  m achine i s  m e c h a n ic a lly  d r iv e n  and 

c a r r i e s  a c u t t i n g  Icnifo  B im ila r  to  t h a t  o f  a farm  

mowing m achine i n  f r o n t  o f  th e  e n g in e . I t  c a n  be 

d r iv e n  s t r a i g h t  in to  a c ro p  and i n  i t s  c u t t i n g  a c t io n  

i s  th e  same a s  t h a t  o f  ecjuipm ent u sed  in  p r a c t i c e  on 

th e  fa rm . The c h i e f  ad v a n tag e s  o f  th e  m achine a re  

t h a t  i t  c a n  be u se d  f o r  c u t t i n g  c ro p s  a t  a  more 

advanced  s ta g e  tîian  i s  p o s s ib le  w ith  r o t a r y  mowing
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m achines w hich have b een  u sed  in  many c a s e s  on g r a s s  

p lo t  e x p e r im e n ts , and t h a t  when c u t t i n g  i s  com pleted# 

a  s tu b b le  o f  8 ^ 8 i n ,  i s  l e f t ,  th u s  av o id in g  

e x c e s s iv e  d e f o l i a t i o n  o f  th e  c ro p .

P a te r o ln a t io n  o f  Y ie ld

When i t  was c u t ,  the produce o f  th e  p l o t  was 

raked i n to  a  heap, p la c e d  in  a r e c ta n g u la r  s h e e t  o f  

h e s e ia n  o f  known w e ig h t , and c a r r i e d  t o  a  w eigh ing  

m echiné i n  one o f  th e  farm  b u ild in g s *  The v /e lg h t 

was d e tem iin e d  to  th e  n ea re st  $  lb ,  and a f t e r  th e  

a p p r o p r ia te  d e d u c tio n  f o r  th e  w e ig h t o f  th e  sh ee t»  

th e  w eig h t o f  th e f r e s h  c ro p  was noted* S in c e  one 

o r  two h o u rs  might e la p s e  betw een  th e  sam pling o f  th e  

p lo t  and th e  c o l l e c t i o n  o f  i t s  p ro d u ce , i t  was f e l t  

t h a t  u nder v a r i a b le  c l im a t ic  c o n d i t io n s ,  th e  m o is tu re  

p e rc e n ta g e  o f  th e  sample m igh t b e a r  no r e l a t i o n  to  th e  

m o is tu re  p e rc e n ta g e  o f  th e  m a te r ia l when cu t# . 

A c c o rd in g ly , a  f u r t h e r  sa jap le .w as ta k e n  by draw ing 

fo u r  random p lu ck ln g s from  th e  heap  a f te r  i t  h ad  been  

weighed* A m o is tu re  d e te rm in a tio n  was c a r r i e d  o u t 

on t h i s  sam p le , and on i t  th e  c a lc u la te d  y i e l d  o f  

dry m a tte r  was based#

Im m ediately th ey  had  been  drawn, th e  sam p les , 

to g e th er  w ith  th e  a p p ro p r ia te  code l a b e l ,  w ere w rapped 

in  g r e a s e -p ro o f  p a p e r , and  ta k e n  to  tîie  la b o ra to ry #

The tim e e la p s in g  betw een  ta k in g  th e  f i r s t  o f  a  group 

o f  sam ples and d e liv e r in g  the group  to  th e  la b o r a to r y  

i n  no in s ta n c e  ex ceed ed  one hour# I n  th e  la b o r a to r y

ea c h  sam ple was p la c e d  i n  a  p e r f o r a te d  m e ta l b a s k e t



19

o f  knovm w e ig h t , th e  w eig h t o f  b a s k e t  and s e a p le  was 

d e te m in e d  to  th e  n e a r e s t  gram and th e  b a s k e t  was 

th e n  p la c e d  i n  .the d ry in g  ovon* Two s im i la r  ovens 

wore u se d j each  c a p a b le  o f  ta k in g  16 sam ples* These 

ovens w ere m a in ta ln o d  a t  1 0 0 ^0 * by a  f o rc e d  d ra u g h t 

w hich p a s se d  th ro u g h  banks o f  e l e c t r i c  h e a te r s *  The 

tim e ta k e n  by th e  sam p les to  d ry  depended on th e  c ro p s , 

0 n th e  # o l s t u r e  c o n te n t ,  and  on th e  d eg ree  to  Which 

th e  oven was f i l l e d ,  b u t  d ry in g  was, g e n e r a l ly  com

p le te d  i n  from  2 •** 4  hours* At t h i s  s t a g e ,  drawing 

was c o n s id e re d  to  be  co m p le ted , when by  hand   ̂

exam ina tion ,, th e  m a te r i a l  appeared , to  b e  s u f f i c i e n t l y  

b r i t t l e  to  g rin d *  S ince  th e  sam ples had  to  be s to r e d  

f o r  some m on ths, th e  p r o b a b i l i t y  o f  a b s o rp t io n  by  them 

o f  m o is tu re  d u r in g  s to r a g e  had  to  be  c o n s id e re d , and 

p r o v is io n  had  b een  made f o r  a d e te rm in a t io n  o f  

r e s id u a l  m o is tu re  c o n te n t to  be  made on e a c h  sajnplc 

b e fo re  c h e ia lc a l a n a ly s is *  

g r in d in g  and S to ra g e

When th e  sam ples were c o n s id e re d  d ry ,  th e y  were 

a g a in  v/eighed and th e  ap;parent w e ig h t determ ined*  

The d r i e d  s » p l e  was th e n  g round  in  a C h r is ty  & M o rris  

la b o r a to r y  m i l l ,  f i t t e d  w ith  a  1 /5 2  in* s ie v e  and th e  

g round  sam ples w ere s to r e d  i n  4  q s* , w ide m outhed, 

b o t t l e s  and l a b e l l e d  f o r  f u tu r e  r e f e r e n c e .

^eo o rd ^

D uring  th e  c ro p  se a so n , th e  fo llov/ix ig  r e c o rd s  

w ere k ep t#  B a te s  o f  sow ing , d a te s  o f  a p p l i c a t io n  Of 

f e r t i l i s e r s ,  w ea th e r c o n d i t io n s  fo llo w in g  a p p l i c a t i o n ,  

d a te s  o f  e a c h  c u t ,  av e rag e  h e ig h t  a t  e a c h  c u t ,  th e



g re e n  w e ig h ts  and th e  a p p a re n t d ry  m a tte r  p e rc e n ta g e s  

f o r  e a ch  c u t  on e a c h  p lo t#  A n o te  v/as made o f  any 

v a r i a t i o n s  from  n o rm al, e*g* ten d en cy  o f  g r a s s  to  

sh o o t and  ch an g es i n  th e  b o ta n ic a l  co m p o s itio n  o f  th e  

p lo ts *  These d a ta  v/ere a l l  In c lu d e d  i n  a  f i e l d  

n o tebook  and  a  system  o f  r e c o rd  s h e e ts  i n  w hich  

p r o v is io n  was made f o r  th e  re c o rd in g  o f  f a r t h e r  

ch em ica l a n a ly s e s  and y i e ld  data#

B efo re  ch em ica l a n a ly s i s ,  e a c h  sam ple was d r ie d  

to  c o n s ta n t  w e ig h t and i t s  r e s id u a l  m o is tu re  c o n te n t  

determ ined*  From t h i s  and th e  a p p a re n t dry m a tte r  

c o n te n t  a l r e a d y  d e te rm in e d , th e  t r u e  d ry  m a t te r  p e r 

c e n ta g e  o f  each  c u t  was determ ined#

The cru d e  p r o te in  p e rc e n ta g e  o f  e a c h  sam ple was 

th e n  d e te rm in ed  by th e  E je ld a h l  m ethod, u s in g  

se len iu m  as  th e  c a t a l y s t  and In  some sam ples -  n o te d  

l a t e r  « th e  d i g e s t i b i l i t y  o f  th e  c ru d e  p r o t e in  wae 

d e te rm in ed  by Wedemeyer* s  m o d if ic a t io n  o f  S tu ta o r ^ s  

E 0 1 -P ep s ln  Method*

R e s u l ts  1945

The 1945 B eason

As a l re a d y  d e s c r ib e d ,  th e  c ro p s  w ere sown on 

10 and 11# 4.45# C u t t in g  o f  p l o t s  commenced on 

2 6 * 5 * #  and c o n tin u e d  tiiro u g h o u t th é  se a so n  u n t i l  th e  

y i e l d  o b ta in e d  c e a se d  to  be o f  any p r a c t i c a l  

s ig n i f ic a n c e *  Thé d a te  o f  c u t t i n g  and th e  mean 

e s t im a te d  h e ig h t  o f  th e  c ro p  from  ground  l e v e l  a r e  

shown f o r  e a c h  c u t  i n  T ab le  ABsl*

Towards th e  and  o f  th e  seaso n  th e r e  was a



T a b lo  8 : 8

o f  Waathoi* Batajwni'    ■ •—■   —

1946
T o ta l T o ta l lo a n  Tem peratuajo .

Month R a in f a l l  Bunahine Max. ■ US. .....Ihé m ■fi; S;*, )

March 2^59 8 0 .7 5 8 .0 4 1 .8 4 4 .4

A p r i l 1 ,5 9 1 8 8 .0 5 6 .0 4 0 ,9 4 7 .7

May 0 .5 7 16 4 .7 8 8 . 0 4 4 .5 5 1 .0

June 5 ,7 8 . . 8 7 .7 46*0 6 8 , 0

J u ly 8 .6 7 158*8 6 7 .0 8 5 ,1 5 9 ,4

A ugust 8 *Q8 1 7 7 .4 6 6 . 1 5 1 .8 6 0 .3

Septem ber 4*58 • 91* a 65*0 5 0 .1 5 6 .6

O ctober 5.81 95.5 57. 0  . 4 5 .6 81*6

A verage 1958 ^44

March 8 .0 7 1 0 1 .9 4 9 ,5 0 5 .9 4 1 .6

A p r i l 1 .7 9 1 5 7 .7 5 3 .8 3 8 .0 ' 4 6 , i

May 8 .4 1 199 .0 89*6 4 1 .4 ■ 0 0 , 1

June 2*80 179 .0 6 4 ,1 4 7 .0 57*7

J u ly 5 .4 9 1 4 7 .2 6 5 .4 51*7 6 0 ,0

A ugust 5*84 1 0 5 .8 65*8 8 0 ,7 6 0 .0

Septem ber 5*55 111.-9 6 0 .1 4 7 ,0 8 6 ,7

O ctober 4 .6 4 7 7 .8 54.-9 4 0 ,8 8 0 .7
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ten d en cy  -  n o te d  i n  th e  t a b l e  f o r  th e  b a r le y  and th e

I t a l i a n  ry e g r a s s  i n  th e  lev o  to  produce some seed  

stem s b e fo re  th e  c ro p  a s  a whole v;as deemed f i t  f o r  

c u t t i n g .  N e v e r th e le s s ,  th e  mean h e ig h ts  a t  c u t t i n g  

in. g e n e ra l  came w i th in  th e  e x p e c te d  ran g e- o f  8  -, 1 1  

Inches*  Bine© i t  was known' from  p a s t  e x p e r ie n c e  and 

c o n firm e d  b y  Moore arid W illeoK  in  1945 (33) t h a t  

v e tc h e s  showed l i t t l e  change in  co m p o sitio n  u n t i l  . 

s e e d  s e t t i n g  b e g a n , c u t t in g  o f  t h i s  c ro p  was d e lay e d  

u n t i l  th e  f lo w e rs  appeared* B ecause o f  t h i s  and.-the 

d i f f e r e n t  h a b i t  o f  g row th  o f  th e  c ro p , i t s  mean h e ig h t  

a t  c u t t in g  wae h ig h e r  th a n  t h a t  o f  th e  o th e r  crops,,, 

W eather

Of th e  f a c t  o r 6  g o v ern in g  p lm it  g ro w th , th o s e  duo 

to  c l im a te  a re  o f  param ount Im p o rtan ce . D a ily  ; 

w ea th e r  d a ta  f o r  th e  grow th  se a so n , .March to  O cto b er 

i n c l u s i v e , were o b ta in e d  from  th e  m e te o ro lo g ic a l  

s t a t i o n  a t  th© P la n t  P a th o lo g y  D ept, o f  th e  l îe s t  o f  

S c o tla n d  A g r i c u l tu r a l  G o lle g e , and  a m onth ly  smramry 

Of th e s e  d a ta  i s  .given i n  T able 2; 2* I t  w i l l  be 

n o te d  t h a t  a f t e r  A p r i l ,  w hich  a p a r t  from  th e  f i r s t  

week was r a t h e r  d ry , r a i n f a l l  was f a i r l y  u n ifo rm  and  

ad eq u a te  and t h e  t o t a l  su n sh in e  %jer month rem ained  

f a i r l y  c o n s ta n t  and a t  a  h ig h  l e v e l  u n t i l  B fptem bor, 

From th e  p o in t  o f  v iew  o f  r a i n f a l l  and su n sh in e  

th e r e f o r e ,  th e  seaso n  wae conducive to  p la n t  growth* 

The minimum te m p e ra tu re s  i n  th e  e a r l y  m onths o f  th e  

se a so n  were r a th e r  low , how ever, and a c c o rd in g  to  th e  

f in d in g s  o f  B la c te m  (39) m ig h t be e x p e c te d  to  r e t a r d  

th e  g row th  o f  g r a s s .  Such w ea th e r i s  n o t u n u su a l i n



Tab le  SsS

Mean P e rc e n ta g e s  aad: Y ie l f lS '  ù £

Dry M atter (D.M .) and ggade P r o te la  f o « r . )

1945
Orom T re a t 

ment" '
■ 5«age
M :

Y ie ldD.Ml
X'67/a0i

Sâsê iisla

VetahoB 1 1 1 ,0 5 2 ,6 9 6 8 9 .0 4 779
2 1 1 . 0 0 2 ,8 5 5 00*98 880
0 1 1 .5 0 5*055 8 9 . 8 0 ■888

4 12*26 5*055 88 .46 8 6 8

B a rle y  1 15*75 2*509 1 5 .7 7 414
2 14* 20 2*905 8 0 .5 9 698
5 14*58 2*995 19; 94 696
4  . 14*84 5 ,100 1 8 ,8 1 566

H yagrass 1 16*64 4*205 16 .56 696 '
B 16*67 0 ,237 1 9 .5 9 969
5 14*. 97 0*456 17,80 971
4 16*06 0 ,0 5 2 15.95 804

G ooksfoot 1 16*77 5 ,860 17.10 663
8 16*57 4*440 18,09 811
5 14 .81 4*961 17.48 864
4 1 8 * 2 0 4*540 16.69 788

S ta n d a rd  e r r o r  
o f  d i f f e r e n c e  
betw een  means. 0 * 6 6 520 0,80 73
S i g n i f i c a n t  
d i f f e r e n c e  ^ 1 .5 7 600 1.64 160

^  ( S in c e H 'f o r 27 d . f . A 2*058)
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t h i s  a r e a  how ever, and  th e  seaso n  m ig h t on th e  whole 

be c o n s id e re d  ty p io a l# ,

R a in  o r  dew f e l l  soon a f t e r  each  a p p l i c a t io n  o f  

m anure and th e  l a t t e r  re ;p id ly  d is a p p e a re d  from  th e  

s o i l  su rfa c e #

Dry Ma t t a r .  P e reo n ta g es . and. X lelA a

From # 1 0  g re e n  w e ig h t p e r  p lo t  and th e  d ry  

m a tte r  p e r c e n ta g e , th e  y i e l d  o f  d ry  m a t te r  %)er a c re  

was c a lc u l a t e d  f o r  e a c h  c u t  and th e  t o t a l  y i e l d  p e r  

p lo t  was d e te rm in e d . S in ce  d i s t i n c t  v a r i a t i o n  in  

d ry  m a t te r  was n o te d  betw een crops*  th e  w e ig h ted  mean 

m a t te r  p e rc e n ta g e  f o r  each  p lo t  was c a lc u l a te d .  

These and th e  a n a ly s i s  o f  v a r ia n c e  o f  th e  d e r iv e d  

d a ta  as»0 shown i n  T ab le  A 2 î2 , to g e th e r  w ith  a 

d e m o n s tra tio n  o f  th e  s t a t i s t i c a l  m ethods ad o p ted .

The w e ig h ted  mean p e rc e n ta g e  d ry  m a tte r  f o r  e a c h  

c ro p  t r e a tm e n t ,  th e  s ta n d a rd  e r r o r  o f  th e  d i f f e r e n c e  

betw een  means and th e  s i g n i f i e  a n t  d i f f e r e n c e  a re  

in c lu d e d  in  T ab le  2 :3  (O ol. i ) .  The a n a ly s i s  o f  

v a r ia n c e  shows t h a t  th e r e  vm m  h ig h ly  s i g 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  and betw een  b lo c k s ,  

and t h a t  th e  c o e f f i c i e n t  o f  v a r i a t i o n  was low  (7 .0 9 ^ ) .  

The f i r s t  oo lm m  o f  T ab le  2s 3 shows th e  d i f f e r e n c e s  

betw een  c ro p s  and betw een  t r e a t im n ts *

The t o t a l  y i e ld s  o f  d ry  m a t te r  p a r  p l o t  a re  

shown to g e th e r  w ith  th e  a n a ly s i s  o f  v a r ia n c e  o f  th e  

r e s u l t s  i n  T ab le  A 2 ;5 , and th e  mean y i e l d s  a re  shovm, 

i n  T ab le  8 : 8  (O ol. 2 ) .  The c o e f f i c i e n t  o f  v a r i a t i o n  

was re a s o n a b ly  low  f o r  such  an ex p e riraen t ( 1 1 . 2 1 ^ )  

and h ig h ly  s i g n i f i c a n t  d i f f e r e n c e s  were shown o n ly  by
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c ro p s  and troatm oaits#  T ab le  25S i l l u s t r a t e s  th e  

d i s t i n c t  d i f f e r e n c e s  betw een  th e  an n u a l c ro p s  w ith  

low y ie ld c  and b a r e ly  s i g n i f i c a n t  re s p o n s e s  t o  th e  

t r e a tm e n ts ,  and th e  l e y s ,  w M ch, even i n  t h e i r  f i r s t  

y e a r  gave M g h e r  y i e l d s  th e n  th e  a n n u a ls , and in  a l l  

b u t  one c a s e ,  showed a s i g n i f i c a n t  re sp o n se  to  

tre a tm e n t*

Qrudo p r o t e i n  P e rc e n ta g e s  , and Y ie ld s

As W ith th e  d ry  m a t te r ,  th e  w eig h ted  mean p e r 

c e n ta g e  o f  crude  p r o t e i n  was d e te rm in ed  f o r  e a c h  p l o t .  

The r e s u l t s  and t h e i r  a n a ly s i s  o f  v a r ia n c e  a r e  shown 

i n  T ab la  A 2:4 and th e  mean r e s u l t s  a re  shown in  th e  

t h i r d  column o f  T ab le  8;3*

Her© a g a in ,  th e  m ain d i f f e r e n c e s  were due to  

c ro p s  and t r e a tm e n ts ,  b u t th e r e  was a ls o  a  s i g n i f i c a n t  

d i f f e r e n c e  due to  i n t e r a c t i o n  o f  c ro p s  on t r e a tm e n ts ,  

1 *0 ,  th e  re sp o n se  o f  th e  c ro p s  to  t r e a tm e n ts  was n o t 

uniform * T ab le  2 :3  shows t h a t  v e tc h e s  wore f a r  

s u p e r io r  in  p r o te in  p e rc e n ta g e  to  th e  g ram inaceous 

c ro p s ,  b u t  t h a t  o n ly  b a r le y  and r y e g ra s s  sîiov/ed any 

s i g n i f i c a n t  re sp o n se s  to  th e  tre a tn io n ts*  . ‘

The t o t a l  y i e l d s  p e r  a c re  o f  c ru d e  p r o te in  and 

th e  a n a ly s i s  o f  v a r ia n c e  o f  # e  r e s u l t s  a r c  shown in  

T ab le  ASîS, . The mean y i e ld s  o f  c ru d e  p r o te in  p e r  

a c re  a re  shown in  th e  l a s t  column o f  T ab le  2 :3 ,

The c o e f f i c i e n t  o f  v a r i a t i o n  was a g a in  re a s o n a b ly  

low* O ig n lf io m it d i f f e r e n c e s  were shown betw een  

b lo c k s  and h ig h ly  . s ig n i f i c a n t  d i f f e r e n c e s  betw een  

c ro p s  and betw een  t r e a tm e n ts ,  b u t  th e  f i r s t  o rd e r  

I n t e r a c t i o n s  were n o n -s ig n i  f l e a n t , I n  th e  l a s t
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aoltpim of Tahle th e  com’bliiod e ffe c ts  o f alfght^
but n o a -s ig n lfic to t differencoe in  dry m atter y ie ld  
and crude p ro te in  paroentmga» are b ro u g h t in to  

aharper r e l i e f  and a a lg n iflean t increase in  y ie ld  
can be noted in a l l  gramlnaoeoue crops due to 
treatm ents B and #, and also In the case o f barley , 
due to treatm ent 4$ With vetehee, the increase in  
y ie ld  was not s ta t ie t io a l ly  significant*
S easonal D is tr ib u t io n  o f  Y ie ld a  .

How, W hile th e  t o t a l  y i e ld  o f  fo o d  p e r  a c re  l a  

im portant, th e  d i s t r i b u t i o n  o f  th e  y ie ld  o v e r th e  

se a so n  i s  o f  no l e s s  im p o rta n ce , e i t h e r  fo r  th e  

p u rp o se  o f  c o n s e rv a t io n  o r  f o r  fe e d in g  th e  g ra c in g  

anim al* On th e  o p p o s ite  end th e  fo llo w in g  p a g e s , 

graphs a r e  shown, ( f i g s ,  0.;4 and 0:8) o f th e  d ry  m a t te r  

and crude p r o te in  p ro d u c tio n  p e r  a c r e ,  d u r in g  t h e , 

season* I n  T ab le s  A8 f 6 «9 , th e  d ry  m a t te r  p e rc e n ta g e  

end y i e ld  a t  e ach  c u t ,  the accum ulated  p ro d u c tio n  

from  w hich  th e  g rap h s  have b een  c o n s tru c te d ,  and t h e i r  

p e rc e n ta g e s  of th e  t o t a l  y i e l d ,  to g e th e r  w ith  th e  

d a te s  o f  each  c u t  and  o f  m a n u rla l a p p l i c a t io n s ,  a re  

g iv e n  f o r  e a c h  crop* S im ila r  d a ta  f o r  e ro d e  p r o t e i n  

a r e  g iv e n  i n  T a b le s  A StlO '-|5* I n  a l l  c a s e s ,  th e  

weighted mean p e rc e n ta g e s  and th e  mean y i e l d s  from  

fo u r  r e p l i c a t e s  a re  g iv e n ;

Bot a n i c a l  KotOB

W h ile , owing to  i t s  p r o s t r a t e  h a b i t  o f  g ro w th , 

th e  v e tc h  c ro p  was-"by no means co m p le te ly  d e f o l i a t e d  

by c u t t i n g  and th e  le n g th  o f  stem  l e f t  a f t e r  cu ttin g  
ran g ed  from  S -*■ B in*-, th e  crop d id  n o t  w ith s ta n d
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re p e a te d -  o a t t i î ig *  A f te r  th e  Bocond c u t ,  g row th  was 

in v a r ia b ly  a l i g h t  and a n n u a l weedB such  ae  Poa annua 

became p r e v a le n t .

B a r le y  a l s o  te n d e d  to  t h i n  o u t a f t e r  th e  second^ 

c u t t i n g  an d , by m id A ugust, th e  I n t e r ^ d r i l l  sp a c e s  

Were weed r id d e n .  W ith  tlie  l e y s ,  a com plete  b u t  

r a t h e r  open sw ard was forrried ra p id ly ^  I t a l i a n  

r y e g r a s s  made th é  m ajo r c o n t r ib u t io n  to  th e  p ro d u c tio n  

o f  b o th  le y s  i n  th e  f i r s t  two c u t s ,  b u t  th e  p e r e n n ia l  

g r a s s e s  became more obv ious in  l a t e r  cu ts*  im i te  

c lo v e r  e s t a b l i s h e d  w e ll  i n  b o th  le y s  and to w ard s  th e  

end  o f  J u ly ,  i t  was n o te d  t h a t  i t  ap;poared to  be  m ost 

p r e v a le n t  i n  th e  c o n t r o l  p l o t s  t r e a tm e n t 1 *

D uring  th e  l a t t e r  p a r t  o f  th e  s e a s o n , d i f f e r e n c e s  i n  

th e  c lo v e r  c o n te n t  o f  th e  sw ards became more n o t ic e a b le  

I n  November 1045, a f t e r  a l l  o u ts  had b een  removed f o r  

th e  s e a s o n , two in d ep en d en t o b s e rv e rs  made an  e s t im a te  

o f  th e  p e rc e n ta g e  co v e r  o f  c lo v e r  on ea ch  3?lo t#

These e s t im a te s  were in  f a i r l y  c lo s e  ag reem en t and th e  

mean v a lu e s  f o r  e a ch  t r e a tm e n t  a r e  shown in  T ab le  8 :4 .

The r e s u l t s  w hich showed in  e a c h  c a se  a yauch 

h ig h e r  p e rc e n ta g e  o f  c lo v e r  i n  th e  c o n t r o l  p l o t s ,  

su g g e s te d  t h a t  th e  t r e a tm e n ts  w ere c a u s in g  a p p re c ia b le  

d i f f e r e n c e s  i n  th e  b o ta n ic a l  co m p o s itio n  o f  th e  sw ard s.

P la n a  w ere th e r e f o r e  made f o r  an o b je c t iv e  

do te rm in a  t i  on o f  th e  b o ta n ic a l  c o m p o s itio n  o f  th e  

sw ards i n  1946*

D i g e s t i b i l i t y  o f  oyuda p r o te in

From 2 2 * 6 .4 5 , d e te rm in a t io n s  o f  th e  d i g e s t i b i l i t y  

o f  th e  c ru d e  p r o te in  were c a r r i e d  o u t on a l l  th e



Tat)le  2s 5

Poroontajcsa D i g e s t i b i l i t y  o f  GruSe P potato
* , m w , s i0 , , i  M i i Ti B , , ' ii> i i M W . * j . V l < i i a u * .i>i . i f » »L ji ^ i i S i | i j i 4 H . . i ih B i |g | u i i<i » i i i » r w |r j y i M a B < a jl iiM w iiW » r i < < i-«<̂ i i l ^ r i f » n <t r f <pm fW i,i i utiji j n u i i  m  lilUM iHUH #

(means of several cuts see tesst)

, T rea tm en t 1 2 6 4 Opop
Moana

- m m
V etch es 84*10 8 4 ,6 5 0O&44 84*fS 8 8 # #

B a rley 75*98 79*86 76*76 81 .86 ■78*40

R y eg rass 7 7 .0 0  TbiO l 79*44 79*89 79*08 1

O ocksfoo t 7 6 .9 7  78# 04 7 8 ,6 9 78*88 77*82

T rea tm en t means 7 8 .7 4  80*68 7 8 ,7 6 8 0 * 4 ,i 79*84
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G amples taken a f te r  22*6*45, from ùim block of the 
experiment#,, owing to the delayed s ta r t ,  no 

âeterrâlnationa were oarried  out on the f i r s t  cu ts of 
vetches, treatm ents 2 and 5 and on the f i r s t  and 

second cute o f a l l  the barley treatments*
, • The values obtained wore examined to  see i f  there 

was any re la tio n  between d ig e s t ib i l i ty  and p ro te in  
percentago* in d ica tio n s  o f th is  were not apparent . 

and-in view of the small and rathe:^ incomplete sample* 
S ta t i s t ic a l  treatm ent was not adopted*

; The mean v a in e s  f o r  e a c h  crop-j^treatraent and from  

eaph  c ro p  .and t r e a tm e n t  a re  shewn- in  T ab le  The

g e n e ra l  h ig h  l e v e l - o f  d i g e s t i b i l i t y  s-homi c o n firm s  

w ith  r e s u l t s  o b ta in e d  by  Woodman and  W atson in  an im al 

experim en ts*  The d i g e s t i b i l i t y  o f  th e  v e tc h  sam ples 

was h ig h e r  th a n  t h a t  Of th e  o th e r  c ro p s  b u t  th e  

s ig n i f i c a n c e  o f  t h i s  c o u ld  n o t be t e s t e d  s t a t i s t I c a l l y  

I n  v iew  o f  th e  g e n e ra l  h ig h  l e v e l  o f  d l g a a t i b i l i l ^  

shown by a l l  tr e a tm e n ts  and o f  th e  in c r e a s e d  p re s s u re  

on la b o r a to r y  accom m odation e x p e c te d  i n  1946, i t  was 

d e c id e d  t h a t  d e te rm in a t io n  o f  th e  d i g e s t i b i l i t y  o f  

th e  c ru d e  p r o te in  sh o u ld  n o t  be  underta lsen  i n  1946* 

B r i e f  D isc u s s io n  o f . 19.45,..H eeuitd 

From th e  d a ta  a l r e a d y  p re s e n te d , th e  fo llo w in g  

r e s u l t s  # 1 1  b e  noted*

The experimental layout and procedure adopted 
gave sa tis fa c to ry  estim ates of the d lfferenoes in  
y ie ld , growth ra te ,  and composition o f the crops*

With regard to  indiv idual crops, vetehee rap id ly  
produced a f a i r  y ie ld  (24#27 cwt* per ac*) o f dry
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m a tte r  and  a  f a i r l y  h ig h  y i e l d  (700^900 lb * /a ô * ) o f  

c ru d e  p r o te in  i n  two c u t e ,  b u t  p ro d u c tio n  o aaaed  by  

th e  m idd le  o f  Ju ly *  h ltro g o n o u s  manure a h ad  no 

a p p a re n t in f lu e n c é  on th e  grow th  r a t e  and o n ly  a 

s l i g h t  Of fo o t  on th e  crude  - p r o te in  p e rc e n ta g e  o f  th e  

crop*

B a rle y  p roduced  a  f a i r  y i e l d  (22^26 Cwt*/ac# ) o f  

d ry  m a t te r  and a  low  y i e l d  o f  c ru d e  p r o t e in  

(400^600 Ih ./a o *  ), from  May to  raicVAuguat i n c lu s iv e ,  

b u t  s in c e  t h q # -  were 6. *  6 c u te ,  th e  y i e l d s  p e r  c u t  

were r a t h e r  low* ■ A s i g n i f i c a n t  resp o n ae  i n  y i e l d ,
f

g row th  r a t e  and cru d e  p ro te in  p e rc e n ta g e  wae shown to  

a p p l ic a t io n s  o f  n itro g e n o u s  manure*

The l e y s ,  w hich  may he  d is c u s s e d  to g e th e r  f o r  

t h i s  p u rp o se , gave f a i r l y  h ig h  y i e ld s  o f  d ry  m a tte r  

(64-*49 c w t* /a e . ) ami h igh  y ie ld s  Of c ru d e  [p ro te in  

( 7 0 0 # ,0 0 0  lh * /a c # ) t  They d id  n o t commence 

p ro d u c tio n  u n t i l  J u ly ,  h u t  th e n  c o n tin u e d  u n t i l  

O e to h e r , y i e ld in g  4  c u t s  froiu each  tre a tm en t*  

T rea tm en ts  t  and 8  how ever, gave r a th e r  low y i e ld s  a t  

th e  4 th  out* A p art from  t h i s ,  th e  l e y s  gave h ig h  

y i e ld s  a t  each  cu t*  A s i g n i f i c a n t  re sp o n se  to  th e  

a p p l ic a t io n  o f  m anures was sho\m  i n  t o t a l  y i e l d s ,  

d is t r ib u t io n  o f  y i e ld  and in  c ru d e  p r o te in  p e rc e n ta g e .

T here  m m  in d ic a t io n s  th a t  changes i n  b o ta n ic a l  

com p osition  wore cau sed  by th e  d i f f e r e n t  trea is iien ts#  

D e te rm in a tio n s  o f  d i g e s t i b i l i t y  o f  th e  c ru d e  

p r o te in  co n firm ed  e a r l i e r  f in d in g s  t h a t  c ro p s  c u t  in  

th e  a c t i v e l y  grow ing s ta g e  w ere o f  h ig h  d i g e s t i b i l i t y *  

The e.aperim ent was c o n tin u e d  f o r  a n o th e r  y e a r  

a n d . i a  d e s c r ib e d  below*
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The au tu m i e f  1945, w hich was m ild , fa v o u re d  l a t e  

g row th  o f  th e  l e y s ,  and  b e fo re  g row th  c e a s e d , a l l  th e

g r a s s  p l o t s  had re a c h e d  a  h e ig h t  o f  a p p ro x im a te ly  

5 la*  T h is  was i i ia la ta ia e d  th ro u g h o u t th e  w in te r*  

There vms l i t t l e  se v e re  w ea th e r  im t l l  e a r ly  M arch 1046 

sa d  s in c e  no g ra g la g  was p e rm it te d , th e  le y s  may be 

c o n s id e re d  to  have b e e n  w in te re d  u n d er good v /ea th e r 

and. management co n d itio n s*  The s t r i p s  b earin g  th e  

an n u a l c ro p s  w ere ploughed i n  O cto b e r 1045 and la y  i n  

furrow u n t i l  March 1046* C u l t iv a t io n s  w ere th e n  

c a r r i e d  o u t mid, In  view  o f  th e  favou rab le  w ea th e r 

c o n d i t io n s ,  th e  a n n u a l c ro p s  were sown, b y  th e  same 

m ethod a s  b e f o r e ,  on  87,#6 .*46* 6 0 i # n a t i o n  was

r a p id  and good , b u t .  so v e r s  a t t a c k s  by ro o k s  i n  th e  

l a t t e r  p a r t  o f  A p r i l ,  made i t  n e c e s s a ry  t o  f i l l  some 

g aps in  th e  d r i l l s  o f  b a r le y  w ith  f i e l d  p la n ts #

B ulk s o i l  sam ples were taken  from  a l l  th e  p l o t s  

o f  each  t r e a tm e n t  In  F e b ru a ry , b u t  s in c e  th e  r e s u l t s  

were n o t a v a i la b le  by  1 1 * 4 # # , a b a s ic  d r e s s in g  a t  th e  

r a t e  o f  0  owt# su p e rp h o sp h a te  (18$ and §  cwt#

m u r ia te  o f  p o ta s h  (60$ H,^0) was g iv e n  t o  a l l  p l o t s  on 

t h a t  day* A d r e s s in g  o f  1 ew t*/ac# M itroohaXk had  

a l r e a d y  been g iv e n  to  th e  a n n u a ls  a t  sow ing t im e , to  

com pensate f o r  th e  f a c t  t h a t  th e y  w ere seco n d  c ro p s , 

and the f i r s t  d r e ss in g s  o f  l i t r o c h a l k  had b een  g iv en  

to  th e  l e y s  on 81# 5*#,* Apart from  t h i s ,  th e m ethods
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Qt apxd .lea tioa i o f  f e r t i l i s e r ,  sam p lin g , c u t t i n g  e t c # ,  

w ere a s  d e s c r ib e d  f o r  1045# As a lre a d y  s t a t e d ,  no 

d e t é r à i n a t io n s  o f  d i g e s t i b i l i t y  o f  c ru d e  p r o t e i n  w ere 

made# On th e  o th e r  h an d , p r o v is io n  v/ae made f o r  a  

more d e t a i l e d  ‘b o ta n ic a l  a n a ly s i s  o f  th e  g r a s s  p lo ts #  

B o ta n ic a l  A n a ly s is  ■ -

B inco th e  same se e d  m ix tu re  was soxm, i t  c o u ld  be 

assum ed t h a t  th e  i n i t i a l  b o ta n ic a l  c o m p o s itio n  o f  th e  

s ix t e e n  p l o t s  o f  each  g r a s s  was uniform # The 

t r e a tm e n ts  and th e  ^method o f  c u t t in g  a d o p ted  m igh t 

how ever, "be e x p e c te d  to  a f f e c t  th e  grow th  o f  th e  

c o n s t i tu e n t  s p e c ie s  i n  th e  sw ard i n  d i f f e r e n t  ways# 

P resum ably  th o se  w hich were fa v o u re d , would in c r e a s e ,  

i f  n o t  i n  num ber, a t  l e a s t  i n  nmnber o f  t i l l e r s ,  

w h ile  th o s e  w hich  were n o t fa v o u red  would be re*^ 

s t r i a t e d  in  g row th  and m ight- d ie  out* F u r th e r ,  th e  

t r e a tm e n ts  might a f f e c t  th e  to p  g r a s s e s  i n  a  d i f f e r e n t  

way from  th e  b o tto m ,g ra s s e s  and so in f lu e n c e  th e  

c lo s e n e s s  o f  th e  sw ard and th e  a r e a  o f  g ro u n d  

rem a in in g  f r e e  from  v e g e ta tio n *

A m ethod o f  b o ta n ic a l  a n a ly s i s  w hich w ould 

d e m o n s tra te  th e s e  p o in ts  was r e q u i r e d ,  and  a f t e r  

c o n s id e r a t io n ,  th e  P o in t. Q uadrat M ethod, a s  d e s c r ib e d  

by P on ton  ( # ) ,  was ad o p ted  a s  th e  m oat e u i ta b le #  . 

R ead ings b aa ed  on 1 0  c a s t s  o f  th e  fram e p e r  p l o t  w ere 

ta lm n  on. each p l o t  in  A ugust, when th e  o n v iro m ie n ta l  

f a c t o r s  c o u ld  be assum ed to  have e x e r te d  t h e i r  i n 

f lu e n c e  th ro u g h o u t a lm o st two seasons*  I n  O c to b e r 

th e  e s t im a te  was r e p e a te d  on a l l  th e  p l o t s  o f  one 

1)1 oek* The r e s u l t s  ap p ea r in  t h e i r  a p p r o p r ia te  

p la c e  i n  th e  te x t*
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Month

? W oather. p a ta  

1946
T o ta l

H a irÆ T l
la#

T o ta l
Sünéh lao

Ë£»

Mean P»
 ____

Maroh 1.71 98.1 48,9 ' 35.8 39.9
April 1*3S 159,5 54.5 41» S 46,8
May 1.08 866.4 61,6 41.5 50,7
June 1<95 161.1 61.8 47.1 54.9
cTuly 8.88 118.7 68.0 58.0 57.8
August S. 05 155.3 68.4 48.5 56,9
Sex)tQin'bor 6.18 78.5 60.9 50*6 34,5
Oototer 0.78 93.7 58.6 48,0 49.6

Average 1936 ~ 45

MaroU 8.14 99.1 49.4 86.3 #.8
April 1.70 148,6 54.8 08.5 46.8
May 8,69 187.7 59.4 48.0 .51,9
June 8.55 177.9 63.6 47,1 57,4
July 8.66 139,5 66.5 30,9 59,7
August 8.88 139. B 65,9 50.8 60.1
Septsnibor 8.85 109.5 68,4 47,0 56,7
Ooto'bor 4. 38 88.5 55*3 48.8 51,0



m

; leauX tB  ' A.940. •

The. 1946.,..8efigph

G u ttin g  o f  th e  le y s  eomuenced on 10*4*40 and  

c o n tin u e d  u n t i l  O c to b e r. The an n u a l o w p a  v/eré sown 

on  27 .8*46  and w ere f i r s t  o u t.,a b o u t th e  same tim e  a s  

i n  10445* The d a te  o f  e a c h .o u t  and  tl%Q mean h e ig h t  

a t  e a c h  c u t t i n g  a re  ehomi in  T ab le  A2 ; l &

The a n n u a l o rops y ie ld e d  t h e  same number o f  c u t s  

a s  in  1045 and b a r le y  a g a in  ahowod th e  ten d en cy  to  

sh o o t i n  th e  l a t e r -  p e r t  o f  th e  season*

The g rassoB  a l l  y ie ld e d  5 cutSg com pared w ith  4  

i n  1940# . D uring  th e  d ry  p e r io d  i n  l a y  and «rune^ th e

ten d en cy  o f  th e  .rem aining I t a l i a n  r y e g ra s s  and o f  a  

few p e re n n ia l  ry eg rasB  p la n t s  to  sh o o t was n o te d , b u t  

i n  no ca se  waa s h o o tin g  o f  o o ch a fo o t observed*

OloVer a l s o  came i n t o  f lo w e r  in  th e  m id d le  o f  th e  

aeàso n  i n  Bomo p lo ts *  F u r th e r  in fo rm a tio n  i s  g iv e n  

i n  th e  b o ta n ic a l  n o tes*

Weather
D a ily  w ea th e r  d a ta  f o r  th e  months A p r i l  to  

O cto b er w ere a g a in  obtain€id  from  th e  P la n t  P a th o lo g y  

Dept* o f  th e  w e s t o f  S c o tla n d  A g r ic u l tu r a l  C ollege#  

These a re  sTO m erised in  T ab le  2 ;6*
The f ig u r e s  show t h a t  th e r e  was a lo n g  p e r io d  

from  M arch to  June m arked by  low r a i z i f a l l  and h ig h  

sunsh inee  Wî.iil© th e r e  was no p e r io d  o f  o f f i c i a l  

d ro u g h t ÿ e o n d l t lo n s  w ere e x tre m e iy  d ry  and may have 

l im i te d  growth* As i n  th e  p re v io u s  y e a r ,  low 

minimum te m p e ra tu re s  p r e v a i le d  u n t i l  Ju n e . The 

l a t t e r  p a r t  of th e  s e a so n  was m arked by h ig h  r a i n f a l l



T a b le  2 : 7

Dry M a tte r  (D#M. ) and Orude P ro to in  {0*F* )

1946

Crop T r ea t-  
meat'

Y ie ld

X b ./a o .

f^ms. m #
1 6 # ; , .

V etches 1 14# 36 8*779 86» 39, 't&f

2 14* 04 8,168 87*79 878
8 14*89 8,898 89.77 861
4 16*01 8,766 87,93 773

B arley  1 19*28 8,860 16*86 467
B is# 39 0*049 18.78 574
8 17.75 8,117 80.80 658
4 18*21 4,003 18*34 740

R yegrass 1 19*54 6,176 18.09 1108
2 22*38 5,856 16,59 876
5 2 1 .8 4 6,789 15.56 891
4 25 .60 6,848 15.83 849

C o ck sfo o t 1 2 0 * 6 8 5,876 16.48 890
2 22*15 5,888 18,08 938
8 2 1 * 8 8 6,878 15,16 956
4 8 8 . 8 8 4,948 15.68 769

S ta n d a rd  e r r o r  
o f  d i f f e r e n c e  
betw een  2 means 1*05 443 1,18 1 0 1

S ig n if ic a n t  
d if fe r e n c e  . . . 2*15 909 8 , 8 8 807



v /lth  m odera te  te m p e ra tu ro e  and Bunabine# I n  g e n e r a l,  

i t  was th e r e f o r e  fa v o u ra b le  to  p la n t  growth*. The 

f e r t i l i s e r  d r e s s in g s  i n  May and e a r l y  June w ere alow  

in  d isap p earin g  from  th e  s u r fa c e  o f  th e  s o i l ,  hut 

th ere was no ev id en ce  o f  s c o rc h in g , n o r  d id  

a s s im ila t io n  o f  th e  f e r t i l i s e r s  ap p ear t o  he  undu ly  

delayed#

p ry  M a tte r  P e rc e n ta g e s  and Y ie ld s

The w e ig h ted  mean d r y  m a tte r  p e rc e n ta g e  o f  e a c h  

p l o t  and  tlia  a n a ly s i s  o f  varlcano© o f  th e  d a ta  a re  

shown I n  T ab le  â2 :lS #  The mean p e rc e n ta g e s  a re  

shown i n  T ab le  2 :7  (Ool# 1 ) .  From th e  a n a ly s i s  o f  

v a r ia n c e ,  i t  v / i l l  he soon  t h a t ,  i n  c o n t r a s t  to  1940, 

th e  o n ly  s i g n i f i c a n t  d if f e re n c e s ,  i n  1946 w ere betw een  

crops*  T ab le  8 :7  shows t h a t  t h i s  was clue to  a  

d i f f e r e n c e  betv/een v e tc h e s  and  th e  o th e r  crops#

W ith  r y e g r a s s ,  th e r e  was a  s i g n i f i c a n t  d i f f e r e n c e  

betw een  t r e a tm e n t 1  and t h e  o#%er t r e a tm e n ts ,  b u t  

t h i s ,  w i l l  be shown l a t e r ,  was due to  d i f f e r e n c e s  

i n  b o ta n ic a l  com position#

The t o t a l  y i e l d s  o f  d ry  m a tte r  p e r  p l o t  and the  

a n a ly s i s  o f  v a r ia n c e  a re  shown i n  T ab le  A8 s l 6  and  

th e  mean y i e ld s  a r e  ehoim i n  th e  second  colum n o f  

T ab le  8:7#

The c o e f f i c i e n t  o f  v a r i a t i o n  was h ig h e r  th a n  in  

1940, b u t a  h ig h ly  s i g n i f i c a n t  d i f f e r e n c e  w a s . shom i 

betw een  c ro p s  and th e  i n t e r a c t i o n  o f  t r e a tm e n ts  on 

c ro p s  v/as s ig n i f i c a n t#  T able 8 :7  shows t h a t  b a r le y  

tr e a tm e n t 4 , was th e  o n ly  an n u a l c ro p  y i e l d  

s i g n i f i c a n t l y  h ig h e r  th a n  th e  c o n t r o l s ,  w h ile  auong
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th e  l e y s ,  r y e g r a s s  tr e a tm e n t  1  and c o c k s fo o t t r e a tm e n t  

3 , were s i g n i f i c a n t l y  s u p e r io r  to  a l l  o th e r  y ie ld s  

e x c e p t t h a t  o f  r y e g r a s s  t r e a tm e n t  6 *

mi

The r e l e v a n t  d a ta  on th e  w eig h ted  mean cru d e  

p r o te in  p e rc e n ta g e s  a re  p re s e n te d  i n  T ab le  A 8 îl7  

and  T ab le  2 ;7  (Gel* 3 ) .

The a n a ly s i s  o f  v a r ia n c e  shov/s t h a t  c ro p  

d i f f e r e n c e s  and a  v a r i a t i o n  in  re sp o n se  o f  th e  c ro p s  

to  t r e a tm e n ts  wore r e s p o n s ib le  f o r  s i g n i f i c a n t  

d if f e re n c e s #  T h is  p o in t  i s  i l l u s t r a t e d  b y  

c o n s id e r a t io n  o f  th e  mean p e rc e n ta g e s  (T ab le  2 ;7 )  

w hich shows t î i a t  v e tc h e s  tr e a tm e n t  3 , b a r le y  tr e a tm e n t  

3 , r y e g ra s s  tr e a tm e n t  1 , and c o c k s fo o t t r e a tm e n t  8 , 

w ere each  g r e a t e r  th a n  th e  p r o t e in  p e rc e n ta g e s  o f  th e  

o th e r  c o rre sp o n d in g  c ro p  t r e a tm e n ts ,  th e  d i f f e r e n c e  

b e in g  s i g n i f i c a n t  i n  se v o b a l c a s e s .

The r e l e v a n t  d a ta  on y i e l d s  p e r  a c re  o f  c ru d e  

p r o t e in  a re  p re s e n te d  i n  T ab le  A2;18 and T ab le  S?7 

(G ol. 4 ) .  A gain , a s  w ould be e x p e c te d  from  AS? 16 , 

th e  c o e f f i c i e n t  o f  v a r i a t i o n  v/as r a t h e r  high* The 

an e ily s is  o f  v a r ia n c e  shows h ig h ly  s i g n i f i c a n t  d i f f e r 

en c e s  due to  c ro p s  and t o  th e  i n t e r a c t i o n  o f  

t r e a tm e n ts  on crops#

I n  T ab le  8 :7 ,  i t  i s  o f  i n t e r e s t  to  n o te  t h a t  

v e tc h e s  tr e a tm e n t  2 , b a r le y  tr e a tm e n t 4 , r y e g ra s s  

t r e a tm e n t  1 , and c o c k s fo o t t r e a tm e n t 5 gave th e  

h ig h e s t  y i e ld s  i n  t h e i r  r e s p e c t iv e  c ro p s ,  a l th o u g h  

th e  d i f f e r e n c e  was s i g n i f i c a n t  o n ly  w ith  ry e g ra ss*

I n  g e n e ra l  b a r le y  gave a  low er y i e l d  th a n  th e  o th e r  

crops*
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B oaaonal D lB tr fb u tlo n  o f  Y le lâ e

As f o r  1945, g rap h s  and t a b l e s  w ere p re p a re d  

show ing th o  r a t e s  o f  p ro d u c tio n  by ea ch  c ro p  u n d er 

th e  t r e e  W en t s .  fh e s o  a re  p re s e n te d  i n  th e  Pig# 2 : 0  

and  T a b le s  A2:19 -  82 , f o r  d ry  m a t te r  and  i n  Fig* 2 :4  

and T ab le s  A2:20 26 f o r  c ru d e  p ro te in *  I n

c o n s t r u c t in g  th e  g r , i t  was assum ed t h a t  le y s  i n  

s p r in g  c a r r i e d  2 0 0  l b . / a c #  o f  d ry  m a tte r  w ith  a  c ru d e  

p r o te in  p e rc e n ta g e  o f  15* F u r th e r  eominent w i l l  be 

made on th e s e  p o in ts  a f t e r  th e  b o ta n ic a l  ch an g es have 

b een  d e sc rib ed *

^ o ta n lc a l  M otes

h o s s  o f  v ig o u r  a f t e r  c u t t i n g ,  f a i l u r e  to  p roduce 

a t h i r d  c ro p  and heavy  weed i n f e s t a t i o n  to w ard s  th e  

end  o f  th e  s e a so n , w r e  a g a in  n o te d  w ith  v e tch es*  

B a rle y  u n d e r a l l  t r e a tm e n ts  th in n e d  o u t a f t e r  

two o r  tlTiree c u t s ,  and weed in f e e i ta t io n  was a g a in  

f a i r l y  heavy  a f t e r  m id-season*

The le y s  conlmenoed g row th  e a r ly  and t h e  f i r s t  

c u t s  w ere a l l  ta k e n  i n  th e  month o f  A p ril*  A f te r  th e  

f i r s t  two c u t s  o f  a l l . p l o t s ,  I t a l i a n  r y e g r a s s  w hich 

had  b ee n  p re p o n d e ra n t in  1945, becaîiiG a v e ry  m ino r 

c o n s t i t u e n t  o f  th e  sw ard . As a  r e s u l t  o f  th e  d ro u g h t, 

th e  î ie ig h t  re a c h e d  by th e  g r a s s e s  ( in  p a r t i c u l a r  by 

th e  r y e g r a s s )  b e fo re  seed  stem s w ere d e v e lo p ed , was 

l e s s  th a n  norm al» and u n le s s  tlie  p lo t s  w ere c u t  v/hen 

s t i l l  v e ry  s h o r t ,  s h o o tin g  c o u ld  n o t  be p rev en ted *

I n  conseçtuene©, th e  June c u t s  w ere ra th e r-  low in  

p3?G tein co n ten t*  B o ta n ic a l  a n a ly s e s  w ere c a r r i e d  o u t 

on e a ch  p l o t  i n  A ugust and on each  p lo t  o f  b lo c k  I  i n
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Ooto‘b©3?w F o r oaeo  i n  co m p ariso n , tho  p e rc e n ta g e  

c lo v e r  ho to d  in  Hovemhor 1945, th e  mean b o ta n ic a l  

com|3D G itio n  o f  ea ch  s e t  o f  c ro p  t r e a tm e n ts  i n  

A ugust 1946, and th e  b o ta n ic a l  co m p o s itio n  o f  th e  

p l o t s  i n  b lo c k  I  i n  O cto b er 1946, a re  sh o rn  to g e t î ie r  

i n  T ab le  f o r  ry e g ra s s  and i n  A8 :B8  f o r  c o c k s fo o t

W ith b o th  l e y s ,  t r e a tm e n t  1 showed a h ig h e r  

p r o p o r t io n  o f  c lo v e r  and a  low er % )roportion o f  th e  

dom inant g r a s s  th a n  where n itro g e n o u s  m anures had baen  

ap p lied *  I n  th e  l a t t e r  t r e a tm e n ts ,  th e  lo w e s t 

p r o p o r t io n  o f  c lo v e r  and th e  h ig h e s t  p r o p o r t io n  o f  

g r a s s  vms shown when th e  manure hud b een  a p p l ie d  i n  

two o r  more d r e s s in g s ,  The number o f  b3.anks was 

a p p re c ia b ly  lo w er i n  th e  c o n t r o l s  th a n  i n  th e  t r e a t e d  

p l o t s ,  Between A ugust and  O c to b e r, a  d e c l in e  i n  

c lo v e r  p e rc e n ta g e  was sh o fe  by  a l l  tre a tm e n ts*  W hile 

th e  O c to b e r r e a d in g s  wei^e d e r iv e d  from  o n ly  one b lo c k , 

th e  change p ro b a b ly  i l l u s t r a t e s  th e  e s s e n t i a l l y  

chaîigiîng c h a r a c te r  o f  a  g r a s s la n d  sw ard . The 

d e c l in e  n o te d  i s  pi^obably due to  th e  c lo v e r s  c e a s in g  

grow th  e a r l i e r  i n  th e  au tm m  th a n  th e  g ra sse s*

Differences were also invariably apparent between 
the leys# When traatraents are compared, i t  w ill be 
noted that the dominant grass was always higher and 
the clover lower in  the cocksfoot then in  the 
ryegrass le y s , and that the percentage of blanîcs was 
appreciably higher in  the cocksfoot leys* The 
rather tufted , uprlgiit- growth o f  cocksfoot probEibiy 

explains i t s  greater resistance to white clover and 

the greater number of blanlc spaces in the sward*
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BISOÜBBIOH

The fo llo w in g  d is c u s s io n  i s  ’baBéd on th e  com bined 

r e s u l t s  o f  two y e a rs  o f  th e  experim ent*

The e f f e c t  o f  sea so n  and m anurps on th e  g row th  r a t e  

Blackman (5 9 ) h a s  sh o rn  t h a t  th e  n i t r o g e n  su p p ly  

h a s  a p ro fo u n d  in f lu e n c e  on th e  grow th r a t e  o f  p a s tu re  

when th e  s o i l  te m p e ra tu re  a t  a  d e p th  o f  4  i n ,  i s  

w i th in  th e  ran g e  o f  48**4?^F* % e n  th e  s o i l  i s  warmer 

and  ’b io lo g ic a l  n i t r i f i c a t i o n  can  ta k e  p la c e ,  th e  

su p p ly  o f  a r t i f i c i a l  n i t r o g e n  was found  to  ho o f  lo s s  

im p o rta n ce .

I n  b o th  s e a s o n s , te m p e ra tu re s  v/ere low  i n  A p r i l  

and May and a s  r e f e r e n c e  to  F ig s .  and and to  

T ab le s  AS?6 -9  and ASî 19-SS s h o w s ,s im ila r  r e s u l t s  to  

th o s e  o f  Blackman were o b ta in e d .

The d i f f e r e n c e  in  g row th  r a t e  betw een  t r e a tm e n ts  

a s  m easured  by  d ry  m a tte r  y i e l d  i s  n e g l ig ib le  w ith  

th e  v e tc h e s ,  T h is  c ro p  i s  however legum inous and a s  

V lr ta n e n  (4 1 ) and o th e r s  have shovm, th e  legum inoeae 

can  f i x  a tm o sp h e ric  n i t r o g e n  by th e  a id  o f  th e  

sy m b io tic  legtune n odu le  b a c t e r i a  and a re  th e r e f o r e  

l a r g e l y  in d e p e n d en t o f  o th e r  n i t r o g e n  Bouroee*

W ith  th e  c e r e a l  and th e  g r a s s e s ,  th e  a p p l i c a t io n  

o f  n itro g e n o u s  m anures i n  tre a tm e n t 2 in c re a s e d  th e  

g row th  r a t e  and th u s  s h o r te n e d  th e  tim e to  th e  f i r s t  

c u t  and re d u c e d  th e  tim e  i n t e r v a l  betw een  c u t s  i n  th e  

e a r l y  p a r t  o f  th e  s e a so n . T rea tm en t 5 , i n  vhiich a  

seco n d  a p p l i c a t io n  was made, somewhat red u ce d  th e  tim e 

I n t e r v a l  to  th e  f i r s t  o u t and betw een  th e  second  

a p p l i c a t i o n  ami th e  subseq^uent c u t ,  b u t  th e  e f f e c t  o f
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t r e a tm e n t  é ,  in  Which th e  d r e s s in g s  w ere s p re a d  o v e r  

a  lo n g e r  s e a s o n , was r a t h e r  to  p ro lo n g  th e  grow ing 

se a so n  and w ith  b a r le y  to  in c re a s e  th e  y ie ld *

Owing to  th e  somewhat v a r i a b le  g row th  o f  th e  

b a r l e y ,  p a r t io u X a r ly  i n  1946, and to  th e  ch an g es  i n  

b o ta n ic a l  c o m p o s itio n  i n  th e  le y s  i n  t h e i r  second, 

y e a r ,  th e s e  d i f f e r e n c e s  were however n o t  v a ry  ma|*ked.

A d e ta i l e d ,  ex a ra in a tio n  and d ia c u s s io n  o f  th e  e f f e c t s  

o f  n i t ro g e n o u s  m anures i s  r e s e rv e d  u n t i l  P a r t  Ï Ï I ,  

i n  w hich e x p e rim e n ts  on  more u n ifo rm  m a te r i a l  a re  

re p o rte d *

^ m _ 3 a W ,

and t h e i r  a e a s o n a l D i s t r ib u t i o n  

‘ The r e s u l t s  show t h a t  th e re  w ere w ide d i f f e r e n c e s  

i n  t o t a l  p ro d u c tio n  betw een  c ro p s  and t h a t ,  

p a r t i c u l a r l y  w ith  th e  lo y a ,  th e  s e a s o n a l  d i s t r i b u t i o n  

o f  th e  m a n u ria l a p p l ic a t io n s  a f f e c t e d  th e  y ie ld s *

The r e s u l t s  from  th e  an n u a l c ro p s  sh o u ld  be 

com parable in  th e  two y e a r s  s in c e  th e  o n ly  v a r i a b l e  

was th e  w eather#  I n  a c tu a l  f a c t ,  th e y  w ere i n  v e ry  

c lo s e  agreem ent*  ̂ T rea tm en t 4  on b a r le y  showed th e  

o n ly  s ig n i f ic a n t^  d i f f e r e n c e  i n  y i e l d  b etw een  th e  y e a r a  

v e tc h e s  (T a b le s  #*6 &' V, # ; # ,  IQ , 1 9 , B3)

% i l e  th e  mean d ry  m a tte r  p e rc e n ta g e  o f  th e  

v e tc h e s  was r a i s e d  from  11*5^ i n  1940 to  14*0?^ i n  

1946 , p resum ab ly  by  th e  d ro u g h t, th e  y i e l d s  o f  d ry  

m a tte r  w ere s im i la r  i n  b o th  years*  The r e s u l t s  show 

t h a t  £8 ^  #  cwt* o f  d ry  m a t te r  were p rod u ced  in  two 

c u t s  i n  June and  J u ly ,  b u t  th e  c ro p  d id  n o t  p e r s i s t  in  

g row th  a f t e r  th e  second  out*  However, th e  c ru d e
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p r o te in  .percen tage  was v e ry  M g h , S3 -  and  th e  

v a lu e  o f  Buch h ig h  p r o te in  m a te r ia l  to  th e  s to c k  

f e e d e r  f o r  b a la n c in g  s ta r c h y  fo o d s  i s  c o n s id e ra b le *  

Because o f  th e  h ig h  pex’C entage o f  c ru d e  p r o t e i n ,  th e  

y i e l d  o f  p r o t e in  p e r  a c re  was h ig h e r  th e n  w i th  th e  

u n t r e a te d  le y s#  T here was an in c r e a s e  i n  y i e l d  o f  

ab o u t 100 lb#  c ru d e  p r o te in  p e r  a c re  i n  t r e a tm e n ts  2 

and  S, com pared w ith  th e  c o n t r o l  i n  b o th  y ea rs*  T h is  

i n c r e a s e ,  v d iile  s u g g e s t iv e ,  was n o t  s t a t i s t i c a l l y  

s ig n i f i c a n t#

In .  th e  e x p e rim e n ts  and  in  p r a c t i c a l  farm  

e x p e r ie n c e , i t  h a s  been  n o te d  t h a t  th e  v e tc h  c ro p  i s
!

d i f f i c u l t  t o  o u t and  hand le#  n e v e r th e le s s ,  b ecau se  j 

o f  i t s  h ig h  y i e l d  o f  h ig h  p r o t e i n  m a te r ia l  a t  a  se a so n  | 

o f  low p r o d u c t iv i ty ,  th e  in c lu s io n  o f  an a r e a  o f  j

v e tc h e s  i n  a  c ro p p in g  programme f o r  d ry in g , m ig h t be j 

j u s t i f i e d #  I

B a r le y  (T a b le s  8 :8 ,  Y, 8 & A8;Y, 11 , 8 0 , 2à)

The d i f f e r e n c e s  in  c l im a t ic  c o n d i t io n s  r a i s e d  th e  

mean d ry  m a t te r  p e rc e n ta g e  o f  th e  b a r le y  from  16^ i n  

1945 to  I 85Ü in  1946, b u t  th e  r e s u l t s  show t h a t  th e  

t o t a l  y i e l d  o f  d ry  m a tte r  w as com parable w ith  v e tc h e s  

in  b o th  y ea rs#  However, p ro d u c tio n  was s p re a d  o v e r

5 - 6  c u t s ,  fro m  l a t e  May t i l l  m id-A uguat and, i n  e o n -  

sectuence, th e  y i e l d  p e r  c u t  was r e l a t i v e l y  low , 

p a r t i c u l a r l y  so to w ard s th e  end o f  th e  season* The

somewhat low  t o t a l  y i e ld s  o b ta in e d , and  i n  p a r t i c u l a r ,  

th e  low  y i e ld s  from  th e  l a t e r  c u t s ,  would s c a r c e ly  

j u s t i f y  th e  c o s t  o f  c u t t i n g  and  c o l l e c t i n g  th e  h erb ag e  

i n  p r a c t i c e  and m i l i t a t e  a g a in s t  th e  a d o p tio n  o f
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b a r le y  u n d e r  th e  c o n d i t io n s  d e s c r ib e d ,  a s  a  d ry in g  

crop# The low t o t a l  y i e ld s  o f  c ru d e  p r o te in  

o b ta in e d  from  a l l  b u t  one tr e a tm e n t { tre a tm e n t 4  1946) 

su p p o r t this co n c lu s io n #  I t  w i l l  be n o te d ,  how ever, 

t h a t  th e  c ru d e  protein percentage o f  th e  f i r s t  c u t  

re a c h e d  a  high l e v e l  (88 #  56#) where t r e a tm e n ts  8 o r  

3 wex*e applied and t h a t  the d ry  m a tte r  y i e l d s  from  

th e  f i r s t  out, p a r t i c u l a r l y ,  i n  1W:6, i#ien c u t t i n g  was 

somewhat d e la y e d , accounted f o r  % h ig h  proportion of 
the t o t a l  y ie ld s #  I t  h a s  b een  th e  practice among 

some o p e r a to r s  o f  g r a s s - d r i e r s ,  to  c u t cereal crops 
sueh  as b a r le y  and  w heat once for d ry in g  and th e n  

to  a llo w  the crop to r i p e n . f o r  h a r v e s t ,  and i n  a f i e l d  

t r i a l  a t  K i r k h i l l ,  this p r a c t i c e  showed a  n e t  g a in  in 
yield o f  fo o d  p e r  acre#

The results o f  the p r e s e n t  ex p e rim en ts  su g g e s t 

t h a t  an  a p p re c ia b le  in c re a s e  i n  y i e l d  would bo 

o b ta in e d  i f  B -  4  ow t,|/ac# ‘ o f  n itro g e n o u s  manure w ere 

a p p l ie d  i n  sp rin g #  A com parison  o f  th e  yields of 
p r o t e in  a f t e r  th e  first c u t  i n  treatment 1 and  t r e a t 

m ent 8, shOŸfs no, significant difference betw een  th e  

two tre a tm e n ts#  I n  producing . m a lt in g  b a r le y ,  i t  i s  

im p o r ta n t that th e  p r o te in  percentage o f  the g r a in  

sh o u ld  bo low# H u n te r (48 ) h as  shown t h a t  e a r l y  

applications o f  n itro g e n o u s  manure in c re a s e  th e  y i e l d  

and do not im p a ir  th e  q u s il i ty  of th e  g r a in ,  and th e  

results ab o v e , show i n  e f f e c t , t h a t  by similar t r e a t 

m en t, a  g re e n  c a tc h  crop can  be o b ta in e d  w ith o u t 

a f f e c t i n g  the subsequent production#
The r e s u l t s  in d ic a t e  t h a t  th e  growing o f  b a r le y
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s o l e ly  a s  a  d ry in g  c ro p  io  n o t  p r a c t i c a b l e ,  b u t  t i i a t  

n i tro g e n o u s  m anuring  f o r  a f i r s t  c u t  f o r  d ry in g  can  

in c r e a s e  th e  t o t a l  p r o d u c t iv i ty  o f  a  c e r e a l  crop*

The le y s  became e s t a b l i s h e d  i n  1945, h u t  th e r e  

WEIS no r e a l  d i f f e r e n t i a t i o n  hetwooii ry eg rao e*  and 

c o c k s fo o t-  dom inant le y  u n t i l  1946* S in ce  th e  

r e s u l t s  from  b o th  le y s  wore s im i l a r  In  th e  f i r s t  

y e a r ,  th e y  a r e  d is c u s s e d  to g e th e r*

B o th  hey s .^ 1 9 #  {T ab les 8 ;6  é  A8?8, 9 , 18 , 15)

The le y s  in  t h e i r  f i r s t  y e a r  p roduced  from  54 -  

49 cwt* }xer a c re  o f  d ry  m a t te r ,  i*.e* from  50 -  100# 

more th a n  th e  a im u al crops*  The c ro p s  d id  h o t come 

i n t o  p ro d u c tio n  u n t i l  J u ly ,  b u t  4 c u t s  w ere o b ta in e d  

from  each  t r e a tm e n t  betw een  th e n  and th e  e n d  o f  

O otober* s i g n i f i c a n t  re sp o n se s  i n  d r y  m a t te r  y i e l d  

to  am nures w ere bÎtovai in  m ost t r e a tm e n ts ,  b u t  i t  was 

o n ly  i n  th e  t r e a tm e n ts  w here l a t e r  d r e s s in g s  o f  aianure 

w ere a i)p lie d  (5 and  4 ) t h a t  th e  l a s t  c u t s  w ere 

s u f f i c i e n t  to  be  o f  économ ie importance.#

Bef03?6 c o n s id e r in g  th e  re sp o n se  in  p r o t e in  

p e r c e n t  ago to  th e  t r e a tm e n ts ,  i t  i s  o f  i n t e r e s t  to  

n o te  th e  p ro g re s s iv e  in c r e a s e  i n  p r o te in  ;pex^eontage 

shovm by th e  c o n t r o l  t r e a t r m n t s ,  from  14# i n  J u ly  

to  81# i n  O ctober# As v /ith  b a r le y ,  tW  p r o t e in  

p e rc e n ta g e  o f  th e  t r e a t e d  p lo t s  a t  th e  f i r s t  o u t  

in c r e a s e d  i n  p r o p o r t io n  to  th e  w eig h t o f  th e  f i r s t  

m a n u ria l a p p l ic a t io n #  I n  tre a tm o n t 8 , a f t e r  a h ig h  

p e rc e n ta g e  a t  th e  f i r s t  c u t ,  th e  r e s u l t s  fo llo w e d  th e  

same t r e n d  a s  t r e a tm e n t 1 ,  b u t  i n  t r e a tm e n ts  3 end  4 ,  

a  r e l a t i v e l y  h ig h  p r o te in  p e rc e n ta g e  was m a in ta in e d



■ 40

throughout the B o m ù t u  M x  explanation fo r the l i l #  
p ro te in  pex'oentages ahowh in  the f in a l  cu t by t r e a t 
ment a 1 and 8 has been sought# From Tabla Â8|1, i t  
v/113. he noted th a t the la s t  oute o f these treatm ents 
ware ra th e r sh o rt, wMle Tablee AS: 8? and ASiSB show 
th a t the percentage of clover was f a i r ly  high by the 
autimm# Both g t  thee© fac to rs  presumably aontributod 
to ' %e high p ro te in  percentage recorded*

The highest responses in  crude p ro te in  y ie ld  to 
manuriai treatm ent war© shovm’ by treatm ents B and 6#
I n  b o th  l e y s ,  t r e a tm e n t  0 a t t a i n e d  th e  same le v O l of 
y i e l d  ae  treatment 2 by th e  f ie o n d  cut, b u t  treatment 
4 ,  i n  w hich th r e e  d r e s s in g s  o f  manure w ere given -  

th e  last at the end  of July - gave a lower t o t a l  y ie ld #  

Bafegrass Ie%- Jl94e  f ïa 'b le s  g,j? a  A S sg i, S0)

By 1946, I t a l i a n  ry e g ra s s  was of l i t t l e  iiap o rtan o e  

and th e  aw ards c o n s is te d  almost e n t i r e l y  of p e r e n n ia l  

r y e g ra s s  and  w h ite  clover* Due to  the s e a s o n , the 
mean dry matter p e rc e n ta g e  was ab o u t 6# h ig h e r  th a n  in 
1940, but) probably for th e  same reason#  the t o t a l  

y i e ld s  o f  dry m a tte r  did n o t .g re a t ly  ex ceed  th o se  of 
the previous season* The results were anom alous, in  

t h a t  the c o n t r o l  yield exceeded t h a t  o f  any o f  th e  

tre a tm e n tiî to  w hich  manure was a p p l ie d , A l l  t r e a t -  

m en #  y ie ld e d . B c u t s  i n  th e  seaso n  and th e s e  w ere , i n  

every case, o f  econom ic value#
I n  c ru d e  p r o te in  p ercen tag e*  tr e a tm e n t  1 showed 

à similar upward se a so n a l ' t r e n d  to  that n o te d  in  1940; 

in treatment 8^ tlio f i r s t  m a n u ria l application 
influenced th e  p e rc e n ta g e  o f  protein in the f i r s t  two
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c u t s ,  and  th e  lo w e s t f ig u r e  was re c o rd e d  in  June* 

T re a tm en ts  3 and 4  w hich r e c e iv e d  l i g h t e r  d r e a s in g s  

o f  manure i n  s p r in g ,  a g a in  showed th e  lo w e s t v a lu e  

i n  Ju n e , and th e n  a f t e r  two c u t s  a t  ab o u t 17# , 

shov/ed an  end  o f  se a so n  r i s e  to  8CÇS i n  th e  f i n a l  c u t  

i n  O c to b e r.

I n  y i e l d ,  a s  i n  p e rc e n ta g e  o f  crude  p r o t e in ,  

t r e a tm e n t  1 ( c o n t r o l )  ex ceed ed  th e  o th e r  t r e a tm e n ts  

and i t  i s  rem ark ab le  f o r  th e  u n ifo rm ity  o f  i t s  grow th  

ra te *  T rea tm en t 2 a c c e le r a te d  th e  e a r l y  p ro d u c tio n  

o f  p r o t e i n ,  b u t  p ro d u c tio n  was red u ced  in  m id -season*  

The o th e r  t r e a tn e n t s  com pared u n fa v o u ra b ly  w ith  th e  

c o n t r o l  tliro u g h o u t th e  season*  T hese r e s u l t s  a re  

r e l a t e d  to  th e . b o ta n ic a l  co m p o sitio n  o f  th e  sw ard  

and  a re  d is c u s s e d  l a te r *

O ooksfoot L ey 1946 (T a b le s  8 :7  & AS:88 , S6)

Cîoôkefoot and w h ite  c lo v e r  were th e  dom inant 

s p e c ie s  i n  th e s e  le y s  i n  1946. The mean d ry  m a t te r  

p e rc e n ta g e s  (a b o u t 81#) w ere s im i la r  to  r y e g r a s s  and 

ab o u t 5# Êibove th e  1945 f ig u re s *  Y ie ld s  o f  d ry  

m a t te r  were o f  th e  sarao o rd e r  as  from  x»yograss, b u t  

the. c o n t r o l  y i e ld  was s i g n i f i c a n t l y  exceed ed  by 

tr a a tra e n t  3* The o th e r  t r e a tm e n ts  were how ever 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 tro l*

F iv e  c u t s  wore ta k e n  from  a l l  tre a tm e n ts*  A ll  

c u t s  wore h eav y , b u t  a t t e n t i o n  i s  drawn to  th e  v e ry  

heavy y i e l d  from  tr e a tm e n t  6 i n  August*

The s e a s o n a l  d i s t r i b u t i o n  o f  crude p r o t e i n  p e r 

ce n tag e  p a r a l l e l e d  th e  r e s u l t s  from  ry e g ra s s*  I n  

t o t a l  y i e l d  how ever, b o th  t r e a tm e n ts  8 an d  3 ex ceed ed
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th e  c q n t r o l ,  end th e  p e rc e n ta g e  o f  th e  t o t a l  y i e l d  i n  

t r e a tm e n t  6 g iv e n  in  J u ly  and August was f a r  h ig h e r  

th a n  i n  th e  c o rre sp o n d in g  ry e g ra s s  tre a tm e n t*

B o ta n ic a l  G om position  Of th e  hey.s 

(T a b le s  AS;27 à  28)

The anom alous r e s u l t s  o b ta in e d  from  th e  l e y s  in  

1946 may b e  a t t r i b u t e d  a lm o st e n t i r e l y  to  t h e i r ,  

d i f f e r e n c e s  in  b o ta n ic a l  com position#  The d ro u g h t 

c o n d i t io n s  i n  s p r in g ,  w hich  were in im ic a l  t o  th e  

grow th  o f  g ra s s #  fa v o u re d  th e  sp re a d  o f  c lq v d r#  The 

r e s u l t s  o f  a n a ly s e s  ta k e n  in  A ugust 1946, in d ic a te  

t h a t  c o c k s fo o t p ro b a b ly  b ec au se  o f  i t s  more t u f t e d  

and u p r ig h t  h a b i t  o f  g ro w th , r e s i s t e d  th e  sp re a d  o f  

c lo v e r  b e t t e r  th a n  d id  ry e g ra ss*

O lo v o r, w hich sp re a d  e x te n a iv e ly  i n  th e  c o n t r o l  

t r e a tm e n ts ,  i s  r e l a t i v e l y  l i t t l e  a f f e c t e d  i n  g row th  I 

r a t e  by season# M oreover, th e  in te n s iv e  b io l o g i c a l  j 

' f i x a t i o n  o f  n i t r o g e n  i n  such  a ' sw ard p ro v id e s  an  ample j
su p p ly  o f  n i t r o g e n  f o r  th e  rem a in in g  g ra s se s*  These |

I
tv/o f a c t o r s  p ro b a b ly  acco u n t f o r  th e  s te a d y  r a t e  o f  | 

p ro d u c tio n  shown by  b o th  coxutrol t r e a tm e n ts  th ro u g h o u t I 
th e  se a so n * ,. |

The h ig h  p ro d u c tio n  by some c o c k s fo o t sw ards i n  j 
J u ly  and A ugust h a s  a l r e a d y  b een  noted*  C om parison j 
o f  th e  g r a d ie n ts  o f  th e  p ro d u c tio n  c u rv e s  o f  t r e a t -  | 

m ents 3 and 4  f o r  c o c k s fo o t an d  ry e g ra s s  i n d i c a t e s  j 

t h a t  c o c k s fo o t shows a  ,M g h e r re sp o n se  t o  n i t r o g e n  | 

a t  t h i s  tim e th a n  does ry e g ra ss*  H igh p r o d u c t iv i ty  | 

o f  h e rb ag e  by  c o c k s fo o t a t  t h i s  seaso n  h a s  b een  n o te d  [ 

by  A berystw yth  w o rk e rs  (45)* The r e s u l t s  o b ta in e d  I



T am e 8 : 8

T o ta l  Y leXaa o f  M ltgopen , l 'b é /a o fe

T rea tm en ts 1 B 8 4

‘  03?op 1946 ■

V etch es 124 141 148 ' ■ 188

B a rle y 66 96 96 91

R y egrass 111 166 156 189

C o ck sfo o t 106 ISO 188 116

V etches 118 140 138 105

B a rle y 76 92 104 118

R yegrass 176 140 143 136

C ocksfoo t 142 160 155 103
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su g g e s t t h a t  t h i s  s u p e r i o r i t y  may b e  due to  a  h ig h e r  

o f f i c ie n o y  o f  u t i l i s a t i o n  o f  n i t r o g e n  by c o c k s fo o t 

a t  t h i s  season*

Tho Recove r y  o f  H itrg g o n

OZhe re c o v e ry  o f  m a n u ria l a p p l i c a t io n  by  c ro p s  i s  

a m a t te r  o f  some econom ic im portanoe and th e  r e s u l t s  

o f  th e s e  ex p e rim e n ts  i n  r e s p e c t  o f  n i t r o g e n  have "been 

exam ined from  t h i s  v ie w p o in t.

A s im p le  b a la n c e  s h e e t  o f  in p u t  b a se d  on th e  

a p p l ic a t io n s  o f  n i tro g e n o u s  m anure, and o f  o u tp u t ,  

b a s e d  on th e  y i e ld s  o f  c ru d e  p r o te in ,  can n o t how ever 

b e  a p p l ie d  w ith  any c o n fid e n c e  to  r e s u l t s  su ch  a s  

th e s e .

The p la n t  o b ta in s  n itro g e n , h o t  o n ly  from  m a n u ria l 

a p p l i c a t io n s ,  b u t  a ls o  from  n i t r i f i c a t i o n  o f  o rg a n ic  

m a tte r  i n  th e  s o i l*  l io g w e s , a s  h a s  a l r e a d y  b een , 

n o te d  (41) can  f i x  a tm o sp h e ric  n i t r o g e n  an d  th u s  add 

to  th e  s to c k s  p r e s e n t  In  th e  s o i l ,  w h ile  f r e e  b a c t e r i a  

and ii^Qorrhyisa may c o n t r ib u te  sm a ll b u t  a p p re c ia b le  

am ounts o f  n i t r o g e n  to  th e  s o i l*  The y i e ld s  o f  

n i t r o g e n  p e r  a c re  shown in  T ab le  BtB ( d e r iv e d  by  

d iv id in g  th e  mean y i e ld s  o f  c ru d e  p r o t e in  b y  6*20) 

depend th e re fo z ’o on th e  r e l a t i v e  im portance  o f  th e  

so u rc e s  d e s c r ib e d  above# F or in s t a n c e ,  th e  y i e l d  

from  v e tc h e s  tre a tm e n t 1 o r  from  ry e g ra s s  t r e a tm e n t 1 

i n  1946 i s  q u i te  in d e p en d en t o f  a r t i f i c i a l  s o u rc e s  o f  

n ltï 'o g en *  I n  th e  c a s e  o f  b a r le y  how ever, w here 

legum inous p la n t s  w ore a b s e n t ,  th e  y i e l d  from  t r e a t 

m ent 1 may be ta k e n  as th e  c o n t r o l  and t h i s  y i e l d ,  

when deducted, from  tre a tm e n t  4 shows a n e t  r e c o v e ry
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of nitrogen of 43 lb* 392 lb# of Nltroohalk contains
61 lb* Mp so t h a t  i n  t h i s  c a s e ,  i f  th e  n i t r o g e n  i n  th e  

b a s ic  d r e s s in g  i s  e x c lu d e d , th e  p e rc e n ta g e  re c o v e ry  

was 7Q#5* The recovery i n  t r e a tm e n ts  B and 3 in 1946 
and from  a l l  treatments in 1943, was o b v io u s ly  lower* 

The q u e s t io n  o f  n i t r o g e n  recovery Is d is c u s s e d  in 
g r e a t e r  d e t a i l  i n  P a r t  I I I ,  w here th e  c o n t r o l  t r e a t 

m ents p ro v id e d  a more reliable b a s i s  f o r  c a lc u la t io n *

a

I n t r o d u c t io n  

Bo f a r ,  o n ly  d a ta  on th e  yield and coiax>oBition 

of th e  m a te r i a l  o b ta in e d  from  th e  c ro p s  and tr e a tm e n ts  

have b een  d isc u sse d *  I n  a g r i c u l t u r a l  p r a c t i c e ,  th e  

f i n a l  c r i t e r i o n  w hich d e te rm in e s  w hether o r  n o t  any 

a g r i c u l t u r a l  developm ent is ad o p te d , is how ever, i t s  

p r o f i ta b le n e s s *

S in ce  th e  p rim ary  o b je c t  o f  t h i s  i n v e s t i g a t io n  

was th e  ex a m in a tio n  o f  m ethods o f  c ro p  h u sb an d ry  

s u i t a b l e  f o r  producing g re e n  c ro p s  to  be  d r ie d  f o r  

s jo o k  f e e d in g ,  i t  was d ec id ed  to  e s t im a te  th e  c o s t  o f  

m a te r ia l  p ro d u ced  u n d er t h e  v a r io u s  t r e a tm e n ts ,  

b a s in g  th e  c a l c u l a t i o n s  on th e  assu m p tio n  t h a t  th e  

h erb ag e  w ould he p roduced  and d $ ie d  under l a r g e  s c a le  

c o m m rc ia l  c o n d itio n s*

R e fe re n ce  h a s  b een  made to  th e  c a l c u l a t i o n  o f  th e  

c o s t  o f  p ro d u c tio n  o f  d r ie d  g ra s s  hy  R o b e rts  ( 5 ) ,

B ixey  (6 ) and McHair and F ow ler (8)* The l a t t e r  have 

d e a l t  w ith  c o s t s  u nder th e  following h e a d in g s : -  raw  

m a te r i a l ,  c u t t i n g  and c o l l e c t i n g ,  d ry in g  and  g r in d in g ,  

o v e rh e a d s , and d e p re c ia t io n #
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A c tu a l côB’bo have b een  clctcrm inod on th e  

I n s t i t u t e  tm m  o v e r  a  p e r io d  o f  y e a r s  and th e s e  

f ig m ’OB have form ed th e  b aa  i s  o f  th e  e s t im a te s  o f  th e  

r e l a t i v e  c o s ta  o f  th e  v a r io u s  t r e a tm e n t s , w hich  w i l l  

now be d isc u sse d *

WSMwM

a e th p a  o f  . feM g ra la t e S-COBtg

Raw M a te r ia l# B asin g  th e  c o s ta  oh farm  ex p e rio n c o  

and -on th e  ■ m ate ria ls  u se d  i n  th e  expcriiT icnt, th e  

b a s i c  a?m,ual c h a rg e  f o r  c u l t i v a t i o n  and  sow ing o f  

e a c h  c ro p  was- d e te rm in ed  a s  shown In  T ab le  A2;89*

At a  c o n s e rv a t iv e  e s t im a te ,  th e  lej^’S w ere g iv e n  a 

l i f e  o f  3 y  e a r  a mid i t  was assum ed t h a t  p h o sp h a te s  

and p o ta s h  w ould be a p p l ie d  a n n u a lly  a s  a l r e a d y  

d e s c r ib e d ,  The b a s ic  am m al c h a rg e s  p e r  a c re  w ere 

th e n  e s t im a te d  to  be  a s  fo llo w s*  V etch es  ^1 2 : 6s 8 ,  

B a rle y  #10; 2s 8 , R y eg rass  #4:13^ 4 , and G ocksfoo t 

# 5 ; - ,  I n  t r e a tm e n ts  8 , 3 , and 4 , th e  M tr o c h a lk

a p p l ie d  was ch a rg e d  a t  c o s t ,  ( # 1 :1 5 / - )  and  a  ch a rg e  

was made f o r  th e  a p p l i c a t io n  o f  th e  to p  d r e s s in g s  a t  

8 / -  p a r  a c re  f o r  e a c h  a p p l ic a t io n *

F o r e a ch  c u t ,  th e  fo llo w in g  c h a rg e s  w ere made. 

C u t t in g  ancl OqI I octio n *  S in ce  i t  h a s  b een

doteiV ûlned t h a t  th e re  i s  l i t t l e  v a r i a t i o n  I n  c o s t  o f  

c u t t i n g  w ith  w e ig h t o f  c ro p , c u t t in g  m s  ch a rg e d  on 

an  a c re a g e  b a s i s * ., Because o f  th e  d i f f i c u l t y  

e x p e r ie n c e d  i n  c u t t in g  v e tc h e s ,  th e y  wore ch a rg e d  a t  

I P / -  p e r  a c r e ,  w h ile  th e  o th e r  c ro p s  were ch a rg e d  a t  

3 /6  p e r  a c re ,

l # e t h e r  c ro p s  a re  c o l l e c te d  by  hand  o r  by
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m ach in e ry , th e  c o s t  o f  c o l le c t io n ,  i s  more c lo s e ly  

r e l a t e d  to  t h e i r  b u lk  th a n  to  their a p p a re n t d e n s i ty  - 
i*e*  th e  m o is tu re  c o n te n t  and  g ree n  w e ig h t o f  th e  c ro p  

are o f  r e l a t i v e l y  l e s s  im p o rtan ce  th a n  i t a  d ry  w eig h t 

p e r  acre# A cco rd ljig ly , th e  ch a rg e  f o r  c o l l e c t i o n  was 

b a se d  on th e  d ry  w eight*  Ae h a s  b een  shomi by  M oîlair 

and F ow ler and co n firm ed  by  r e c e n t  farm  c o s t s ,  th e  

C ost o f  c o l l e c t i o n  p e r  cwt# v a r i e s  in v e r s e ly  w ith  th e  

d ry  w e ig h t o f  th e  c ro p . R ecen t farm  c o s t s  ran g ed  

from  B /-  p e r  owt# d ry  m a t te r  f o r  c ro p s  o f  9 cwt# p e r 

a c re  and  o v e r ,  to  0 /6  p e r  cwt* f o r  c ro p s  o f  5 owt# p e r  

ac re#  A cc o rd in g ly , th e  c o s t  o f  c o l l e c t i o n  o f  th e  

c ro p  was ch a rg e d  on th e  fo llo w in g  s c a l e : -

' ■ 8 cwt* per acre and above
6 - 8  cwt* p er  a ero  
4 -6  owt# " **
3 OWt#
B owt* and below

Br.vim and grinding* ' The cost o f drying o f crops. 10» 
on the other hand, profoundly influenced by th e ir  
moisture percentage# ■ several modern grass d rie rs  
( e*g4 a ,  1), è  e.) Eire designed to evaporate 
approximately 16 owt# of moisture per hour, l#e# to 
produce 4 cwt# per hour of dried grass from original 
m ateria l of 8'## moisture content# Current farm 
experience shows th a t the co sts  of rmni%ig such a drier 
and grinding i t s  produce, including cost of labour,

0/- per cwt.
0/6 ft «1

0/— tt If

5/6 it

4/— 0

a# Grass Brier*
b* "Teiiiplevfood^ G rass  D rier#0* %,C#I* Mark III Grass Brier,



f u e l ,  pow er, b a g s , and  rm m in g  r e p a i r s ,  l e  ab o u t 1 6 / -  

p e r  hour* I n  T ab le  AB;3Q, the y ie ld s  o f  d r i e d  g ra s a  

p e r  hour to  be éxpeoted from a  d r i e r  e v a p o ra t in g  

16 cw ti o f  moisture p e r  hour w ith  grass o f  v a ry in g  

moisture contents, are shown, to g e th e r  w ith  th e  d o s t  

o f  d ry in g  p e r  cwt*, when the e o e t  per hour i s  16/%

The oast of d ry in g  each  c u t  was b ased  on its
y i e l d  to  the n e a r e s t  owt* and ite dry  m a tte r  p e rc e n 

ta g e  to  th e  n e a r e s t  6f4 By theeO m ethods, the total
c o s t  of p ro d u c in g  and drying th e  h e rb a g e , p e r  a c re  and

p e r  to n  f o r  e a c h  tre a tm e n t in  1945 an d  1946, was 
e s t im a te d . S in c e , in  p r a c t i c e ,  th e y  would seldom  be 

c u t ,  y i e ld s  p e r  o u t o f  less th a n  owt# per a c re  were 
excluded from the C a lc u la tio n s #  As ex am p les , th e  

c a l c u l a t i o n s  f o r  vetches 1, barley 2, r y e g ra s s  5, and 

c o c k s fo o t 4 ,  in  1946 are shown i n  T a b le s  A 8s3 i -  64*
I t  w i l l  be n o te d  t h a t  no ch a rg e  has b een  made f o r  rent 
or for d e p r e c ia t io n  o f  equipment# These f a c t o r s  

depend l a r g e l y  on  th e  Intensity o f  utilisation of th e  

la n d  and machinery and i n  v iew  o f  t h e i r  v a r i a b i l i t y ,  

th e y  have been e x c lu d e d , b u t  #;10/- per to n  or 
p e r  a c re  m igh t be  su g g e s te d  a s  an I n d ic a t io n  o f  th é  

m agnitude o f  th e s e  c h a rg e s  a t  the present tim e* 

D e te rm in a tio n  o f  th e  Food % lu e  o f  th e  D rie d  H erbage 

I n  o rd e r  to  d em o n stra te  th e  profitability o f  any 

com m odity, i t  i s  u s u a l  to  compare i t s  c o s t  o f  

p ro d u c tio n  with i t s  selling p r ic e #  Due to th e  fact 
t h a t  dried g r a s s  l a  an  im p o rta n t so u rce  o f  c m o  to n e  and 

i s  an  unrationed feeding s t u f f ,  i t s  p r ic e  (a#-6Q/ton) 
i s  how ever, somewhat In f la te d *  Nevertheless, i f



g r a s s - d r y in g  i s  c o n s id e re d  a s  a  m ethod o f  fo d d e r  

c o n s e rv a t io n  a p p l ic a b le  to  th e  fa rm , and n o t  s o l e ly  

a s  a  s e m l - ln d u s t r l a l  p ro cess*  p r im a r i ly  co n ce rn ed  w ith  

c a ro te n e  p ro d u c tio n *  i t  nm st be  judged  i n  th e  sane way 

a s  o th e r ,  f e e d in g  s tu f f s *  i . e .  on i t s  g e n e ra l  f e e d in g  

value*

C alc u l a t i o n  o f  W u trie n t V a lu e . Watson e t  a l  (4 4 ) '

have shown t h a t  th e  n u t r i e n t  c o n te n t  a s  s t a r c h  

e q u iv a le n t  ( S . l* )  and p r o te in  e q u iv a le n t  (fVB*) o f  

d r ie d  g r a s s  can  be  c a lc u l a t e d  by  s u b s t i t u t i n g  f o r  x  

i n  th e  fo llo w in g  r e g r e s s io n  eq u a tio n O s- 

W ïére X «3 P e rc e n ta g e  Crude p ro te in *  p » P r o te in  

E q u iv a le n t*  and  B S ta r c h  E q u iv a le n t 

P 6#965SX -  5*239 

and S #= 0*60848 t  49*222 

These e q u a tio n s  w ere u se d  to  c a lc u l a t e  th e  n u t r i e n t  

v a lu e  o f  th e  h e rb ag e  from  each  t r e a t iw n t ,  

t e l i Q . a t lon.,,of  gpQ4  yato.e.a to. m m r lm e n t f a  m s u i t s

The n u t r i e n t  v a lu e  in  B#B* and P.E# o f  e a c h  c ro p  

was c a lc u l a t e d  from  th e  w eig h ted  mean c ru d e  p r o te in  

p e rc e n ta g e  ( f a b le s  2 :3  & 2 :7 )  and* from  th e  c a lc u l a t e d  

S*E* and P#E** and th e  u n i t  v a lu e s  adoptod"*"* th e  food  

v a lu e s .p e r  to n  and p e r  a c re  were c a lc u l a te d .

"̂ Q a lc u la t io n  o f  mbnêtu r y  v a lu e . B efo re  1939* a  
s ta n d a rd  m ethod <if''â c to H ïM în g  th e  v a lu e  o f  f e e d in g  
s t u f f s  (45)* to g e th e r  w ith  a  l i s t  o f  th e  c u r r e n t  v a lu e s  
was p u b lis h e d  in  th e  J o u rn a l  o f  th e  M in is try  o f  
A g r io u i th r e .

T h is  m ethod i s  no lo n g e r  a p p l ic a b le  however* s in c e  
fe e d in g  s t u f f s  a r e  r a t io n e d  and t h e i r  p r i c e s  c o n t r o l l e d  
f o r  th e  s ta n d a rd  p r o te in  fo o d s a r e  ch e ap e r  th a n  th e  
s ta ro l iy  fo o d s and a s  a result* when th e  m ethod i s  used* 
p r o te in  e q u iv a le n t  h a s  a  n e g a tiv e  value#

The same m ethod was a p p l ie d  however * w ith  
e q u a tio n s  b a se d  on th e  c u r r e n t  p r i c e s  o f  home grovm 
b ean s  and o a t s  (T ab le  A2:35)* and  th e  u n i t  v a lu e s  w ere



#

Ml exem ple b a s e d  en  v e tc h e s  tr e a tm e n t 1* 1946 i s  

Inolndeci i n  T ab le  AS|31# From th e s e  f i g u r e s ,  th e  

p r o f i t  p e r  to n  and p e r  a c re  were derived#  I n  view  o f  

th e  s u g g e s t io n  th a t th e  f i r s t  o u t o f  b a r le y *  tr e a tm e n t  

2* m igh t b e  u se d  a s  a  c a tc h  crop* th e  c a lc u l a t i o n s  

w ith  th e  b a s ic  an n u a l ch a rg e  ex c lu d ed  w ere made f o r  

the f i r s t  c u t  o f  b a r le y  tr e a tm e n t 0 in  e a c h  year#

The r e le v a n t  d a ta  a re  ta b u la te d  i n  T a b le s  & 57*

B isc ü sa io n  o f  Economie R e s u l ts  

The estim a ted  c o s t s  p e r  to n  f o r  g r a s s  a r e  o f  th e  

seme o rd e r  as o th e r  r e c e n t  e s t im a te s  (46 ) and  i t  i s  

c o n s id e re d  t h a t  th e  r e s u l t s  may be a c c e p te d  w ith  some 

co n fid en ce*

Com parison o f  th e  r e s u l t s  o f  th e  two y e a r s  shows 

t h a t  there was a  pronounced r e d u c t io n  i n  c o s t  p e r  to n  

in  th e  second year* I t  w i l l  be r e c a l l e d  (T a b le s  BsS
& 2 :7 )  t h a t  th e  m o is tu re  c o n te n t  o f  th e  h e rb ag e  was

a p p re c ia b ly  lo w er in  1946 th a n  i n  194#* The o b se rv ed  

r e d u c t io n  i n  c o s t  i s  a t t r i b u t a b l e  a lm o st e n t i r e l y  t o  

t h i s  lo w ered  m o is tu re  co n ten t*  a  f a c t  w hich c o n f im s  

th e  c o n c lu s io n s  o f  McNair and B’o w ler (8 )  and  o t î ie r s  

r e g a rd in g  th e  im p o rtan ce  o f  low e v a p o ra t iv e  c o s t s  f o r  

p r o f i t a b l e  g ra s s -d ry in g *

c a lc u l a t e d  to  b e  1 0 * 5 4 /-  f o r  P*B* and 3 * 8 0 /-  f o r  8*3̂ * 
These v a lu e s  w ere undu ly  high* when a p p l ie d  to  o th e r  
fe e d in g  s t u f f s  a v a i la b le *  and  a f t e r  c o n s id e ra t io n *  
u n i t  v a lu e s  Of 9 / -  f o r  P*E* and 0 / -  f o r  S.*B* w ere 
adopted* #%en th e s e  v a lu e s  w ere a p p l ie d  t o  a  
N a tio n a l O a t t le  Compound and to  o a ts  and beans*  th e y  
gave calculated values ap p ro x im a tin g  to  th e  c o s t  o f  
th e s e  foods, as fed on th e  farm* (These c a lc u l a t i o n s  
a re  in c lu d e d  i n  T ab le  A3:35)* Accordingly* i t  was 
c o n s id e re d  t h a t  th e y  c o u ld  be used w ith  C onfidènee  i n  
a s s e s s in g  th e  v a lu e  o f  dried p ro d u c t a t  th e  p r e s e n t
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I n  b o th  y ea rs*  v e tc h e s  showed th e  h ig h e s t  c o s t  

and  th e  h ig h e s t  v a lu e  p e r  ton* b u t  when th e  com bined 

r e s u l t s  o f  b o th  y e a r s  a re  c o n s id e re d  and th e  n eed  f o r  

an a d d i t io n a l  ch a rg e  f o r  r # . t  and o v e rh ead s  i s  ta k e n  

in to  account*  even  t r e a tm e n ts  2 and 5 a r e  shown to  be 

b a r e ly  p r o f i t a b l e .  The h ig h  p r o te in  p e rc e n ta g e  o f  

th e  v e tc h  c ro p  and t h e  f a c t  t h a t  i t  co u ld  b e  so 

managed to  f i l l  th e  J u ly  tro u g h  i n  p ro d u c tio n *  m ig h t 

how ever j u s t i f y  th e  in c lu s io n  o f  a  sm e ll i n  a

c ro p -d ry in g  programme and e s t im a te d  c o s t s  a r e  not 
u ndu ly  u n fa v o u ra b le  to  t h i s  su g g estio n #

B a r le y  wîiicîi I s  second  b o th  in  c o s t  and i n  fo o d  

v a lu e  i s  shovm to  in v o lv e  a  lo s s  in  a l l  t r e a tm e n ts  

excexjt t r e a tm e n t 4  in  1946* and th e  u t i l i s a t i o n  o f  

th e  c ro p  f q r  d ry in g  co u ld  n o t  be  j u s t i f i e d  on a  b a s i s  

o f  fo o d  v a lu e .  N e v e r th e le s s ,  th e  r e s u l t s  f o r  th e  

f i r s t  c u t  o f  t r e a tm e n t  2 show a  p r o f i t  i n  b o th  y e a r s  

and in  view  o f  th e  h ig h  p r o te in  c o n te n t  o f  th e  m a te r i a l  

th e  p r a c t i c e  o f  ta k in g  one c u t  a s  a . c a tc h  c ro p  m ig h t 

seem wortîay o f  adop tion#  U n fo r tu n a te ly  l a t e  May i s  

th e  peak  p e r io d  o f  g r a s s  p ro d u c tio n  and where a  d r i e r  

i s  w ork ing  to  c a p a c ity *  i t  m igh t p rove d i f f i c u l t  t o  

u t i l i s e  th e  c ro p  a t  t h a t  tim e*

to y s  a re  c l e a r l y  th e  m ost p r o f i t a b l e  c ro p s  u n d e r 

th e  c o n d i t io n s  d e s c r ib e d . G ross % )rofit8* b e fo re  

a p p ly in g  o v erh ead  c h a rg e s  f o r  r e n t  e t c # ,  ran g e  from  

B f  -  18 p e r  acre#  The c o n t r o l  t r e a tm e n ts  i n  g e n e ra l  

show a  low c o s t  o f  p ro d u c tio n , and  w ith  th e  1946 

ry e g ra s s*  t h i s  t r e a tm e n t  shows th e  h ig h e s t  r e c o rd e d  

p r o f i t  p e r  acre#  As h a s  a lre a d y  b een  s t a t e d  however*
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a h ig h  p r o p o r t io n  o f  c lo v e r  l a  th e  h erb ag e  i s  n o t 

fa v o u re d  by  g r a s s  d r i e r s  and th e  sw ards u n d e r  th e s e  

t r e a tm e n ts ,  w h ile  h ig h ly  p ro d u c tiv e  i f  g ra s e d  w ith  

c a r e ,  w ould p ro b a b ly  be c o n s id e re d  u n s u i ta b le  f o r  

dry ing*  T rea tm en ts  B o r  B a r e  th e re fo r©  th e  b e s t  

f o r  g ra a e -d i’y in g  purposes*

The i n t e r r e l a t i o n  o f  c o s t  p e r  to n ,  fo o d  v a lu e  per 
to n ,  y i e l d  p e r  a c r e ,  and profit p e r  a c r e ,  is demon

s t r a t e d  c le a i^ ly  by  th e  f ig u re s *  W ith ryegrass i n  

1946, f o r  in s t a n c e ,  treatment $ c o a t more p e r  to n ,  b u t  

i t  had  a  h ig h e r  fo o d  v a lu e  and showed a  higher profit 
p e r  to n  then treatment 3* However, th e  l a t t e r ,  by 
virtue o f  i t s  s u p e r io r  y i e l d ,  gave the h ig h e s t  .p r o f i t  

p e r  acre*

These r e s u l t s  w hich combine th e  factors o f  y i e l d  

and i t s  distribution, n u t r i t i v e  v a lu e ,  a f f l c io n c y  o f  

utilisation of f e r t i l i s e r ,  e t c , , i n d ic a t e  t h a t  l e y s  

a r e  superior to  am m al c ro p s  and  t h a t ,  w here a  c lo v e ry  

h e rb ag e  Is n o t desired, th e  a p p l ic a t io n  o f  r e l a t i v e l y  

heavy d r e s s in g s  of n itro g e n o u s  manure in  th e  e a r l i e r  

p a r t  of th e  y e a r  g iv e s  th e  m ost s a t i s f a c t o r y  r e s u l t s  

from th e  g r a s s - d r y in g  p o in t  of view* No c o n s i s te n t  

d i f f e r e n c e  betw een  r y e g r a s s  and  c o c k s fo o t le y s  was 

o b se rv e d ,

sm T iB T iG m  m m  

4  n o te  on th e  value.' o f  sm a ll s la e  sam ples f o r . t h e  

e s t im a t io n  o f  y i e ld s  o f  h e rb a A  

.In tro d u c tio n '

I t  w i l l  be reca lled  th a t four random samples, 
each of 78 Bfi* 'ih , area, were taken from each p lo t
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b e fo re  i t  v;ae eut*  These fo u r  sam ples w ere b u lk e d , 

w eighed end  d r i e d  down to  he s to r e d  f o r  ohem loal 

an a ly sea*

Aa ezperienoed operator earn estimai to  th e  y i e l d  

w hich  w i l l  1)0 o b ta in e d  fm m  a  g re e n  c ro p  with a f a i r  

d eg ree  o f  a c c u ra c y , h u t ,  e to o e  i n  pradtioe a  sam ple 

f o r  m o is tu re  d e te rm in a t io n  i s  i n  any c a se  f r e q u e n t ly  

ta k e n , th e  q u e s t io n  a ro s e  w hether th e  c o l l e c t i o n  and 

w eigh ing  o f  a  few m m ll ran d o m ly  s e le c te d ,  h u t  

accurately m easured^sam ples from a  f i e l d ,  m igh t 

p ro v id e  a a m p le ,  h u t  more reliable in d e x  o f  y ie ld #

I n  order t o  investigate t h i s  p o in t ,  th e  yields 
per a c re  from th e  f i r s t  c u t  o f  e a ch  p lo t  i n  1948 w ere 

c a lc u l a te d  from  th e  total p lo t  w e ig h ts  ( t r u e  y i e ld s )  

an d  from  th e  q u a d ra t sam ple w e ig h ts  ( e s t im a te d  y i e ld s )  

The results, w hich a r e  shown In  T a b le s  4 8 :8 8  and 4 0 :5 9  

were each  s u b je c te d  to a n a ly s i s  of v a rian ce#

The c o e f f i c i e n t s  o f  v a r i a t i o n  w ere com parab le  

(18# and 14#) and i n  each case d l f f e r e n d e s  betw een  

c ro p s  were shown to  b e  highly s ig n i f ic a n t#  W ith  th e  

e s t im a te d  y i e l d s  how ever, s i g n i f i c a n t  d i f f e r e n c e s  w ere 

a l s p  in d ic a te d  betw een  t r e a tm e n ts  and i n  crop-treatment 
in te r a c t io n *  The g e n e ra l  mean o f  th e  e s t im a te d  y i e l d  

(1,9# lb * /a c # )  was c o n s id e ra b ly  h ig h e r  th a n  t h a t  o f  

th e  t r u e  y i e l d  (1 ,8 1 4  I b v /a c * )

D uring  co m p u ta tio n , i t  became a p p a re n t t h a t  th® 

c ro p s  d i f f e r e d  in  th e  r a t i o  o f  e s t im a te d  to  t r u e  y i e l d  

and t h i s  was co n firm ed  by  an  a n a ly s i s  o f  c o v a r ia n c e  

(T ab le  48 ; 40) w hich  showed t h a t  th e  r a t i o  o f  t r u e  s



e s t im a te d  y i e l d  d i f f e r e d  s i g n i f i c a n t l y  betw een  crops* 

The e x te n t  o f  th e  d i f f a r e n c e s  i e  ahoWn in  T ab le  AS? 41* 

From th e  r e g r e a e io n  e q u a tio n s  sh o rn  in t h i s  t£ ib le , i t  

i s  a p p a re n t th a t w eigh ing  th e  y i e ld s  o f  the e m a il p l o t s  

was v a lu e le s s  a s  a means o f  e s t im a t in g  th e  y i e l d s  o f  

v e tc h e s  o r  o f  b a r l e y ,  b u t  p ro v id e d  a  f a i r l y : a c c u r a t e  

e s t im a te  when u sed  w ith  the leys*  The s ig n i f io a n e o  

a t t r i b u t e d  to  tr e a tm e n ts  and e ro p - tr e a tm c n t  in to r h c t io n  

may a ls o  be a t t r i b u t e d  to  th e  in c re a s e d  e s t im a te s  g iv en  

by th e  sm a ll p l o t  y ie ld s #

Biakhatmo { # )  and  M ahalanObis (48) have r e c e n t ly  

Show t h a t  small s i s e  p l o t s  are liable to  over*^r.

e s t im a te  yields, and th e  l a t t e r  has suggested t h a t  f o r

j u t e ,  w h ea t, r i c e ,  e t c # , the minimum sise per p l o t  

sh o u ld  be 4Q - §Q sq# f t*  Bukhatme has s u g g e s te d  

t h a t  th e  o v e re s t im a tio n  observed may be clue to  th e  

r e l a t i v e l y  g r e a t e r  edge in  th e  sm a ll p lo t  and th e  

in c r e a s e d  d i f f ic u l ty ^ la n d  th e  added importance 
precise definition of the edge# The r e s u l t s  o b ta in e d  

In  th e  present s tu d y  confirm t h i s  suggestion*
S in c e  in d iv id u a l g r a s s  p l a n t s  a r e  s m a ll ,  th e  e r r o r  

due to  th e  in c lu s io n  o f  one o r  more p la n t s  o u tw ith  th e  

p r e c is e  a r e a  o f  th e  p lo t  was n e g l ig ib le #  M oreover, 

b ecau se  o f  th e  h ig h  d e n s i ty  o f  p l a n t s  and o f  t h e i r  even 

d i s t r i b u t i o n , i  a  r e l a t i v e l y  un ifo rm  number o f  p la n t s  

co u ld  be cut. from any area*  The annual c r o p s , on th e  

o th e r  h an d , were sown in  d r i l l s  and th e  w e ig h t p e r

p la n t  was much h ig h e r  th a n  w ith  g ra sse s*  The number

o f  p l a n t s  c u t  m ig h t th e r e f o r e  v a ry  w id e ly  a c c o rd in g  to
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the p o s i t i o n  i n  w hich th e  fram e f e l l . )w h i le  th e  

in a lu s io n  o r  o m is s io n  o f  a  s in g le  p la n t  m ig h t l e a d  to  

a n -a p p re c ia b le  e r ro r*

Gofiolne.lon

' S in ce  th e  n e t  e x p e r im e n ta l a re a  o f  each p lo t  was 

■018 Bix* ft* - four times the minimum suggested by 
H ah a lan o M a, i t  may he aeeumed t h a t  whole i^ lo t y i a l â a  

do provide a  t r u e  in d e x  o f  the h erb ag e  o u tp u t  under 
d i f f e r e n t  tre a tm e n ts#  On th e  b a s le  o f  th e  c a lc u l a te d  

re g re s s io n , e q u a t io n s ,  i t  i s  c l e a r  how ever t h a t  th e  

y i e ld s  from  sm a ll q u a d ra t  sam ples a re  o f  nO’ v a lu e  i n  

e s t im a t in g  the o u tp u t per a c re  o f  crops su ch  aa  

v e tc h e s  and  c e r e a l s  w hich a r e  sown in  d r i l l s #  They 

do f u r n i s h  a  relatively a c c u ra te  e s t im a te  o f  th e  out*** 

p u t p e r  a c re  from  le y s # •
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I n tr o d u c t io n

The r e s u l t s  from  th e  f i r s t  y e a r  o f  th e  expeririien t 

c leecribdd  i n  P a r t  X I, I n d ic a te d  t h a t ,  u n d e r  th e  con

d i t i o n s  o f  management a d o p te d , g r a s s la n d  w ould g iv e  

th e  h ig h e s t  y i e ld s  o f  d ry  m a t te r  and c ru d e  p r o te in  and 

would show th e  h ig h e s t  re sp o n se  to  d r e s s in g s  o f  

n itro g e n o u s  mmiure*

I t  vms th e r e f o r e  d e c id e d  t h a t  f u r t h e r  e x p e rim en ts  

sh o u ld  be c a r r i e d  o u t in  1946 and su b se q u en t s e a s o n s , 

in  o rd e r  to  i n v e s t i g a t e  th e  fo llo w in g  q u e s t io n s ; -  

1# The e x te n t  to  vdiich th e  t o t a l  s e a s o n a l  y i e l d  o f  

g r a s s  n u t r i e n t s  c o u ld  be in c re a s e d  by in c r e a s in g  

a p p l ic a t io n s  o f  m a n u ria l d r e s s in g s  and th e  l e v e l  a t  

w hich  raanuring  w ould become uneoonom io.

8* The e x te n t  to  w hich th e  s e a s o n a l d i s t r i b u t i o n  o f  

y i e l d  was in f lu e n c e d  by  d i f f e r e n t  sy stem s o f  m anuring . 

I n  p a r t i c u l a r ,  a  com parison  o f  th e  e f f e c t  o f  s im i la r  

q u a n t i t i e s  o f  manure a p p l ie d  in  one b u lk  o r  in  sm a ll 

f r e q u e n t  d r e s s in g s  and a com parison  o f  n itro g e n o u s  

m anuring  w ith  and w ith o u t com plom entary p h o sp h a te  and 

p o ta s h .

3 . The e f f e c t  o f  th e s e  te c h n iq u e s  on th e  ch em ica l 

c o m p o s itio n  o f  th e  h erb ag e  and i t s  fe e d in g  v a lu e ,  and 

i n  p a r t i c u l a r  th e  e f f e c t s  on p r o te in ,  c a ro te n e ,  

c a lc iu m , and p h o sp h a te , and on t h e i r  i n t e r - r e l a t i o n s h i p ,

4 . T h e ir  in f lu e n c e  on tW  e f f i c ie n c y  o f  re c o v e ry  o f  

n i tro g e n o u s  f e r t i l i s e r s *



5* e f f e c t s  on  th e  h o te m lo a l eem poB itlon  o f  th e

g ra ss la n d *

6* T h e ir  In f la e n o e  on th e  r e a c t io n  and :phosphate and 

p o ta s h  c o n te n t  o f  th e  s o i l*

I t  was d e c id e d  t h a t  th e  e.3:p e rlm en t sh o n ld  he 

c a r r i e d  o u t on two ty p o s  o f  g r a s s  la n d  a  one y e a r  

le y  and an  e s t a b l i s h e d  p a s tu re  o r  s e M ^ p e m a n e n t ley*

Two s u i t a b l e  a r e a s  o f  g r a s s la n d  w are s e le c te d  for 
th e  © x p e rim en te i■one o f  th e s e  was a  o n e^y ear l a y  of 
I t a l i a n  r y e g ra s s  and B road lied Qlmoi^ which had boon 

sovm-out u n d er b a r le y  in  19#* The other was à four 
y e a r  old*, ryegru8#*^dom inant* .lo n g  le y  w hich  h ad  b een  

r o t a t l o n a l l y  g ra s e d  by  the d a i r y  h e rd  f o r  th e  p re v io u s  

th r e e  years* The w in te r  1945*^46 was comparatively 
m ild  g and s in c e  the fields in Question were n o t  winter 
gragiedj th e  sw ards were in  good c o n d i t io n  When the 
eacperimental a r e a s  wore en o lo so d  in  F eb ru a ry  1946*

T hese two p a r a l l e l  ex p erim en t a were d e s ig n a te d  

S é r ie s  B ( I t a l i a n  r y e g r a s s )  and S e r ie s  4 (E s ta b l i s h e d  

p a s tu re )*  F o r conven ience»  t h i s  te rm in o lo g y  h a s  b een  

r e t a in e d  i n  th e  fo llo w in g  d ieo u sa io h *

The l/#0 a c . plots and  th e  p l o t  tc e to ig u e  

d e s c r ib e d  i n  P a r t  XI h ad  been p roved  by ê ;perionoe to 
be s a t i s f a c t o r y  and i t  was d ec id ed  t h a t  th e  same plot 
Bise and methods s h o u ld  be em ployed i n  the new 

experim en ts*  However n in e  m a n u ria l 't r e a tm e n ts  w ére 

proposed and t o  heep  th e  ex p e rim en ts  of a  mmi age able
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BkeXeton A nalyads o f  V arian c e  

27 p l o t s  i n  5 blocls-3 o f  9

Source o f  V a r ia t io n

B locks

Hows

Treatments
E r r o r

a

#

i 4

T o ta l



s is e »  th e s e  wsr© r e p l i c a t e d  o n ly  th r e e  tim e s  on each  

Bward# Each ex p e rim en t th e r e f o r e  c o n s is te d  o f  t i i r e e  

b lo c k s  o f  n in e  p l o t s  and  was a r ra n g e d  so  t h a t  each  

t r e a tm e n t  ap p e a red  I n  each  b lo c k  and i n  e a c h  row#

The s k e le to n  a n a ly s i s  o f  v a r ia n c e  i s  shovm in  T ab le  

5:1* W hile th e  a n a ly s i s  i s  In co m p le te  i t  was f e l t  

t h a t  th e  p r a c t i c a l  ad v a n tag e s  o f  th e  la y o u t  o ittw eighed  

any . th e o r e t i c a l  r e d u c t io n  in  accuracy*

M dhitrjà l ' t r e a tm e n ts

As in  P a r t  XX» x iit ro o h a lk  was u sed  a s  th e  

n itro g e n o u s  manure * T h is  i s  i n  r e g u la r  u s e  i n  fa rm in g  

p r a c t i c e  a t  K i r k h i l l  and in  v iew  o f  th e  l a r g e  

a p p l ic a t io n s  c o n te m p la te d , i t  was c o n s id e re d  p re fe ra b le  

to  s u lp h a te  o f  ammonia, w hich  was l i k e l y  to  be  haric*^ 

f u l  to  c ro p s  and s o i l  when a p p l ie d  i n  heavy d r e s s in g s  

(4 0 ) ,

h im e, b a s ic  s l a g  o r  su p e rp h o sp h a te  » and  m u r ia te  

o f  p o ta sh  w ere u se d  i n  th e  b a s ic  d r e s s in g s ,  to. be  

d e s c r ib e d  l a t e r ,  b u t  when p h o sp h a te  o r  p o ta s h  wer® 

a p p l ie d  d u r in g  th e  s e a s o n , a  compound c o n c e n tr a te d  

com plete  f e r t i l i s e r  was used* The compound u se d

0*Q,W* no* 3L) coîatB ineS Ig^.P^OR and■*S> 0

IB#

As i n  th e  ex p e rim en t d e s c r ib e d  in  P a r t  l ï ,  s o i l  

sam ples wOre ta k e n  i n  F e b ru a ry , b u t  th e  r e s u l t s  w ere 

■not a v a i la b le  when th e  p lo t s  w ere l a i d  o ff*  As ,a 

b a s a l  t r e a tm e n t ,  a l l  th e  p lo t s  w ere how ever lim ed  a t  

th e  r a t e  o f  1 to n  Ground b te o s to n e  p e r  a c r e .  I n  

S e r ie s  B a  d r e s s in g  o f  5 owt# su p e rp h o sp h a te  (18# p^Gg] 

and & cwt# m u r ia te  o f  p o ta sh  (60# K^O) p e r  a c r e  was



a p p l ie d ,  b u t  l a  s e r i e s  4 ,  B ewt* b a s ic  s la g  (18# 

bad a l re a d y  b ee n  a p p l ie d  to  tb e  f i e l d  i n  F e b ru a ry  and 

no f u r t h e r  b a s a l  d r e s s in g  was given* E x p e rim e n ta l 

d r e s s in g s  w ere a s  fo llow s;*^

A  18 GWt#/àO« B i t  rech a lk *  6 ewt* a p p l ie d  i n  M arch,

■6 0Wt* i n  May, and 6  ew t, i n  Ju ly*

B .10 ew t* /ac*  l i t r o c h a l k ,  . 6  ow t, a p p l ie d  .in  M arch,

6  cwt* i n  .May# ■

0  0  ew t*/ao# H itro o b a lk  a p p l ie d  i n  la rc h *

B a o n t r o l  w m  a p p l ic a t io n

B .■ 0  cw t*/ao# K itro o lia lk  in  March and  a f t e r  e a c h  cu t*

F 1  cw t*/ac*  M ltro o b a lk  in  March and  a f t e r  e a ch  out*

G 10 cw t* /ac#  H ltrocSm lk* 0 cwt* in M arch, 6  cwt*

'.in  -May, and 4  ow t, i n  .# ly #  =

8 . 0 w t*/ac* Mitrcobalk* ■ 0 cwt* in  March,, 0 cwt#
in  H ay. and B cwt* in  July*

1  0 0  cw t*/ao* o f  à  m ix tu re  o f  eg.ual p a r t s  o f  0 *o*F.^ 

and H it r o c h a lk t  6 * 6 6  cwt* i n  M arch, 6  $ 6 6  cwt* i n  

May and 6 4 .6 6  cwt* in  Ju ly*

T re a tm en ts  A, B, G, and  B, p ro v id e d  a  oorapariBon 

o f  th e  r e la t iv e  e f f e c t s  o f  th r e e  s u c c e s s iv e  heavy 

d r e s s in g s  o f  H ltroaha lic*  T rea tm en ts  B end F v/ere

d e s ig n e d  to  shew the e f f e c t  o f  frec iu an t l i g h t  

a p p lic a tio n s .*  I n  tr e a tm e n t  #, an a t te m p t was made to 
m a in ta in  th e  p ro d u c tio n  o f  protein i n  th e  n a t u r a l  

s e e d in g  p e r io d ,  by a p p ly in g  th e  h e a v ie s t  d r e s s in g  i n  

May* T reeitm ents B and 0 ,  and 0 and ÎI com pared th e  

d i f f e r e n t  method® o f  distributing th e  gluanti t y  o f  

f e r t i l i s e r ,  w h ile  in t r e a tm e n t I, th e  a p p l i c a t io n  o f  

n i t r o g e n ,  which was s im i l a r  t o  t h a t  o f  t r e a tm e n t A,



vm® supp lem en ted  by  p h o sp h a te  and p o ta sh  In  th e  

app rox im ate  p ro p o r t io n s  i n  w hich th e s e  c o n s t i t u e n t s  

a re  p r e s e n t  in  g ra ss*

P lo t  te c lm iq u e

The m ethods o f  c u t t i n g ,  sa m p lin g , w e ig h in g , 

s to ra g e  o f  s t a p l e s ,  re c o rd in g  and b o ta n ic a l  a n a ly s e s ,  

w ere s im i la r  to  th o se  d e s c r ib e d  in  P a r t  XI*

MO th o d s . o f  c h em ica l am ly .s ia .

I n  a d d i t io n  to  d c to rm in a tio n s  o f d iv  m a t te r  and 

cru d e  p r o te in  x jo rce n ta g e s , a s  do s c r ib e d  in  P a r t  X I, 

th e  c a ro te n e  c o n te n t  o f  iiie g re e n  herbage  was d e t e r 

m ined a t  èach  c u t  b y  the m ethod of Beel'ian and Sen (50) 
and  a p o r t io n  o f  each  d r ie d  samplo was packed  t i g h t l y  

in to  a t e s t  tu b e ,  c o rk e d , s e a le d .w i th  p a r a f f i n  wax and 

s to r e d  in  c o ld  ch M b ar a t  4^ 0* D e te m d n a tio n s  o f  

c a ro te n e  c o n te n t  w ere made on some o f  th e s e  d ry  

scïmples b y  th e  m ethod d e s c r ib e d  by A usten  and S h ip  to n  

(51)*

B ulk sam ples w ere made by ta k in g  a l lq .u o ts  from  

th e  ti i re e  r e p l i c a t e  d ried - sam ples from  each  c u t  and 

ca lc iim i and phosphorus d é te m ln a tio n B  wore c a r r i e d  

o u t  on sam ples from  tr e a tm e n ts  A, B, and I#  Galcluni 

Was d e te rm in ed  by  th e  m ethod of McOrudclsai (58) (55) 
p rece d ed  by  (by  aa iiin g  aa  d e s c r ib e d  by  Owen (54)* 

P hosphorus was e s t im a te d  by  th e  m ethod o f  F lak e  and 

SubbaroT (5 5 ) ,  th e  f i n a l  c o lo u r  d o te rm in a tio n  b e in g  

c a r r i e d  o u t w ith  E i l g e r * a Bpokker A beorp tlom oter*

The game a sh  s o lu t io n  was u se d  f o r  e a lc iu m  and 

phosphorus e s tim a tio n s *

The non .'^pro tein  n i t r o g e n  was d e te rm in ed  i n  th e



Table 5 s2

Sumraary o f  w eather Data

Month T o ta l
R a i n i a l l

in#

T o ta l
BunBîiitîe

Mean Température F# 
''Hëx#- ' ' '

(rm*

1946

Maroh 1#71 98*1 4 8 .0 0 5 .8 0 9 .9

A p r i l i# 3 8 159*5 5 4 .5 41*8 4 6 .8

May 1*03 8 6 6 .4 6 1 .6 4 1 .5 50*7
Ju n e 1 .9 5 151 .1 6 1 .8 4 7 .1 5 4 .9

J u ly 8 .0 5 118*7 6 0 .0 58*0 5 7 .8

A ugust 8 .0 5 1 5 5 .3 6 8 .4 48*5 5 6 .9
Septem ber 5 .1 0 78*5 6 0 .9 5 0 .6 5 4 .5
O ctober 0 .7 8 9 8 .7 5 3 .6 4 8 .0 49*6

A verage 1936 ^ 45

March 8 .1 4 9 9 .1 4 9 .4 0 6 .0 4 1 .8
A p r i l 1 .7 0 1 4 8 .6 5 4 .8 0 8 .5 4 6 .8

May 8 .6 9 1 8 7 .7 5 9 .4 4 8 .0 5 1 .9
June 8 .5 5 177*9 6 0 .6 4 7 .1 5 7 .4
J u ly 8 .6 6 1 0 9 .5 6 5 .5 5 0 .9 5 9 .7
A ugust 8 .8 8 1 89 .5 65# 9 5 0 . a 6 0 .1
Septem ber 8 .0 8 1 0 9 .8 6 8 .4 4 7 .6 5 6 .7
O cto b er 4 .8 8 8 8 . 5 5 5 .0 4 8 .8 5 1 .0
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b u lk  saiïiplos from  .ou ts i n  t r e a tm e n t A folXo^yiug th e  

m a n u rla l d r e s s in g s  and i n  sam ples from  c u ts  on th e  

c o n t r o l  t r e a tm e n t  D, ta k e n  a t  th e  same tim e . The 

ta im in  m ethod d e s c r ib e d  by  B o th  (56) was u s e d  f o r  

th e  8 0  do t e  rm i na t i  ons *

' Q u a l i t a t iv e  t e s t s  f o r  n i t r a t e  were made b y  th e  

m ethod d e s c r ib e d  by  M ellon  (57) on some s a n p le s  from  

c u t s  fo llo w in g  heavy  m anuriaX  tlro s a in g s .

B o il  sam ples were w ith d ram i from  ea ch  p l o t  

im m ed ia te ly  a f t e r  each  cut* These were drawn w ith  a  

6 in* au g e r and 10 w. 15 w ith d ra w a ls  o f  th e  au g e r  w ere 

b u lk e d  to  make e a c h  p lo t ,  sanp le*  A p art from  th e  f a c t  

t h a t  sam pling  was c a r r i e d  o u t  o n ly  to  a  d e p th  o f  6 in # , 

sam p lin g  was c a r r i e d  o u t a c c o rd in g  to  tlae s ta n d a rd  

m ethod u se d  in  a g r i c u l t u r a l  a d v is d ry  work in  th e  a r e a  

(5 8 ) . The sam ples were s to r e d  u n d er co v e r  and ta lie n  

to  th e  B o i ls  L a b o ra to ry  o f  th e  West o f  S c o tla n d  

A g r ic u l tu r a l  O o lleg e  when a  s u f f i c i e n t  nmnbor had  b een  

c o l le c te d *

HX̂ SbLTB Am DIBCniBlBlQH 

G en era l

W eather

The simMtu^y o f  w ea th e r d a ta  g iv en  i n  T ab le  8 :6  i s  

ahov/n a g a in  f o r  co n v en ien ce  in  T ab le  3 :8 .  I t  need  

o n ly  be re -e m p h a s ise d  t h a t  duo to  d ro u g h t and low 

te m p e ra tu re s , g ro w th  c o n d i t io n s  in  th e  o a r ly  p a r t  o f  

th e  seaso n  v/ere p o o r , b u t  im proved a f t e r  m id -Ju n e , 

when r a i n f a l l  and te m p e ra tu re  b o th  became fa v o u ra b lo  

to  growth* I n  th e  e a r l y  p a r t  o f  th e  season  th e r e  was 

l i t t l e  r a i n  o r  dew to  wash m a n u ria l d r e s s in g s  in to  th e
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s o i l ,  n e v e r th e le s s » th e  d r e s s in g s  d is a p p e a re d  f a i r l y  

r a p id ly  and t h e i r  In f lu e n c e  on th e  g row th  and a p p e a r -  

anoa o f  th e  g r a s s  was o b v io u s  on  th e  m o st e u r s o ry  

in s p e o t lo n .

G en e ra l q p n s ld e ra tlo m s  a f f e c t in g  th e  r e s u l t s  

f e r l a s  8 . owing to  a  sh a rp  f r o s t  in  M arch, w hich  

hindered e a r l y  g ro w th , th e  f i r s t  dressings o f  manure 
were n o t  applied u n t i l  19.3*46$ W a v e r th e la s s , th e  

f i r s t  cuts wore taken on 11#4*46* G u ttin g  c o n tin u e d  

throughout the se a so n  until l a t e  O ctober# difficulty 
was © xperienced  In  p re v e n tin g  o c c a s io n a l  in v a s io n  o f  

the p l o t s  by  ca lv es»  and on two o c c a s io n s  some damage 
was don#.* A n o te  was k e p t  when p l o t s  were g ra z e d  and 

I t  may be s i g n i f i c a n t  t h a t  h e a v i ly  t r e a t e d  p lo t s  w ere 

m ost freçL uen tly  e a te n ,  w h ile  on  no o c c a s io n  was a  

c o n t r o l  p lo t  e a te n .  Ho a c c u ra te  e s t im a te  o f  th e  

q u a n t i ty  o f  h e rb ag e  consumed c o u ld  be made and  i t  was 

f e l t  t h a t  i n  the co m p u ta tio n  o f  the results, tXie most 
satisfactory m ethod was to  use th s  actual y i e l d s  

o b ta in e d  and m ere ly  to  n o te  t h a t  the e f f e c t s  of th e  

d e p re d a tio n s  o f  the  s to c k  would be to  red u ce  th e  

differences b etw een  th e  c o n t r o l  and th e  t r e a t e d  p lo ts #  

On one o c c a s io n , owing to  m  e r r o r  made i n  sam p lin g , 

tre a tm e n t I was c u t  prematurely# T h is  i s  p a r t i a l l y  

responsible f o r  an a c c e n tu a te d .m id -s e a s o n  d ro p  in  

y i e l d  w hich  w i l l  be n o te d  in  th e  r e s u l t s  o f  t h i s  

treatment. It may have reduced th e  t o t a l  yield 
s l ig h t ly #

Owing to th e  d ro u g h t conditions and the n a t u r a l  

ten d en cy  o f  I t a l i a n  ry e g ra s s  to  se ed  i n  i t s  second
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y e a r ,  i t  v/as im pOsBible to  p re v e n t th e  em ergence o f  

BorfiQ f lo w e r in g  stem s on t h i s  sw ard p a r t i c u l a r l y  i n  th e  

c o n t r o l  p l o t s  and i n  th o se  r e c e iv in g  l i g h t  mamarlaX 

d r e s s in g s  d u r in g  May and June* Ab i n  th e  e a r l i e r  

e x p e r im e n t, th e  tim e o f  c u t t in g  was how ever b a se d  a s  

f a r  a s  p o s s ib le  on th e  s ta g e  o f  developm ent and n o t 

on th e  age o f  th e  crop* The d a te  and mean h e ig h t  o f  

c u t t i n g  a t  each  c u t ,  and th e  number o f  c u t s  th ro u g h o u t

th e  seaso n  a re  shown in  T ab le  â S t l .  -

S e r jeB  .4# B efo re  th e  e x p e rim e n ta l a r e a  was e n c lo s e d , 

th e  f i e l d  had  ‘been d re s s e d  w ith  6 c w t# /a c . o f  b a s ic  

B lag (18# i t  was d e c id e d  t h a t ,  a p a r t  from

lim in g , no f u r t h e r  h a s ie  m a n u ria l d r e s s in g  sh o u ld  he

ap p lied *  The f i e l d  v/as a l s o  sown hy hand w ith  S cwt*

m t r o c h a lk  p e r  a c re  i n  e a r ly  March and s in c e  th e  

e x p e r im e n ta l  a rea , had  n o t  b een  e n c lo se d  a t  t h a t  t im e , 

i t  was in a d v e r te n t ly  t r e a te d *  i n  th e  su b se q u e n t 

e x p e r im e n ta l d r e s s in g s  a  c o r r e c t io n  was made f o r  t h i s ,  

h u t  th e  c o n t r o l  had  to  he c o n s id e re d  a s  h av in g  h ad  a  

2 cwt* dresBii-ig* As w i l l  he  se e n  l a t e r ,  th e  o r i g i n a l  

d r e s s in g  o f  B cwt* p e r  a c re  had  l^een u n ev en ly  a p p l ie d  

and r a t h e r  v a r ia b le  r e s u l t s  were o b ta in e d  l^om  th e  

f i r s t  cu ts*  The f i r s t  o siporhfian ta l m a n u ria l  

d re s s in g s  were a p p l ie d  on 05*3.46  and , s in c e  r e s u l t s  

o f  th e  a n a ly s i s  o f  s o i l  sam ples ta k e n  e a r l i e r  wore n o t 

a v a ila h X e , an a r b i t r a r y  ch?essing‘ o f  1 to n  Ground 

XiimOBtono p e r  a c re  waa a p p l ie d  on i * 4.-46* G u tt in g  o f

p l o t s  commenoed on 9*5*46 and c o n tin u e d  u n t i l  th e  end 

o f  O ctober# Ho c a t t l e  b roke  in to  t h i s  a r e a  and  a p a r t  

from  th e  s p r in g  d ro u g h t, c o n d i t io n s  w ere fa v o u ra b le  to
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th e  e x p e rim e n t. Borne ten d en cy  to  sh o o t was n o te d  on 

m ost p l o t s ,  p a r t i c u l a r l y  th o se  r e c e iv in g  l i g h t  

d r e s s in g s  o f  manure d u r in g  May and e a r ly  Ju n o , b u t  

th e  h e rb ag e  a s  a  whole rem ained  more le a f y  th a n  th e  

I t a l i a n  ry e g ra s s  i n  B e r le s  3 and ev e ry  c u t  c o u ld  be 

term ed  ^*predom ina$tly X eafy’% ' The d a t e ,  mean h e ig h t  

a t  ea ch  c u t and number o f  c u t s  th ro u g h o u t th e  s e a so n , 

a re  shown i n  T ab le  A3:2* '

The I n f lu e n c e  o f  T rea tm en ts  on g row th  

The e f f e c t s  o f  tr e a tm e n ts  on th e  number o f  c u t s  

o b ta in e d ,  h e ig h t  o f  c u t  and  f r o  agency o f  c u t t i n g

From T a b le s  A3 s i  and A 3:8 , i t  w i l l  be n o te d  t h a t  

more c u t s  were in v a r ia b ly  o b ta in e d  from  S e r ie s  0 th a n  

from  S e r ie s  4* F o r i n s t a n c e , i n  S e r ie s  3 , t r e a tm e n ts  

A and B y ie ld e d  8 c u t s ,  w h ile  o n ly  5 c u t s  w ere ta k e n  

from  th e  oorresx ïonding  t r e a tm e n ts  i n  S e r ie s  4 . The 

o th e r  t r e a tm e n ts  showed th e  sane t r e n d .

The d i f f e r e n c e s  i n  mean h e ig h t  o f  c u t t i n g  a re  

l e s s  p ronounced , b u t ,  a p a r t  from  tre a tm e n t A, th e  

h e ig h t  o f  c u t t i n g  o f  each  t r e a tm e n t  i n  S e r ie s  3 was 

s l i g h t l y  g r e a t e r  th a n  t h a t  o f  the  c o rre sp o n d in g  

tr e a tm e n t  i n  a e r i e s  4 . I t  W ill be n o te d  t h a t ,  a s  

w ith  th e  ex p e rim en t d e s c r ib e d  in  P a r t  IX , n e a r ly  a l l  

th e  c u te  came w i th in  th e  ran g e  8 -  i l  in c h e s ,  th e  

l i m i t s  t e n t a t i v e l y  su g g e s te d  in  th e  d is c u s s io n  on th e  

r e l a t i o n  o f  p h y s io lo g ic a l  age to  h e ig h t  o f  c u t t i n g  (p ,l^) 

T ab le  0*3 h a s  been  d e r iv e d  fi^om T a b le s  A 3 ;l and 

A3; 8 , to  show th e  e f f e c t  o f  ty p e  o f  g r a s s  and 

f e r t i l i s e r  t r e a tm e n t  on le n g th  o f  seaso n  o f  g row th .

The suprem e im p o rtan ce  o f  th e  ty p e  o f  h e rb ag e



Tab la  3 *0

Range o f

S e r ie s  5 S e r ie s  Â
( I t a l i a n  r y e g r a s s ) (B s ta b l ib h e d  P a s tu r e ;  

T rea tm en t F i r s t  o u t  L a s t  Out W im t  Out L a s t  d u t

A

B

0

D

B

W

0

H

I

1 1 /4

1 1 /4

1 1 /4

9 /5

1 7 /4

1 8 /4

l/Q

14 /6
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comprising th e  sw ard i s  showri by th e  f a c t  t h a t  

I ta lia n  ryegrass '{Berios 5) was, under each treatment, 
re ad y  f o r  c u t t i n g  ap p ro x im a te ly  1 month b e fo re  th e  

established p a s tu re  { s e r ie s  4)è The d a te s  of th e  

l a s t  o u t  show no much c l e a r  distinction betw een  th e  

two sw ard s , the o n ly  oom pariaon W orth b e in g  n o te d  is 
t h a t  he tw een th e  c o n t r o l s ,  which suggests t h a t  growth 
o f  th e  o ld  g r a s s  p e r s i s t e d  f o r  a lo n g e r  tim e  in  th e  

autumn# Too much r e l i a n c e  c a n n o t, how ever, he- 

p la c e d  on th e  d a te  o f  th e  l a s t  c u t  a s  an  in d i c a t io n  

o f  th e  end of th e  grow ing p e r io d ,  mince a t  th e  end  o f  

th e  se a so n , a  p u re ly  s u h ie o t lv e  judgem ent had to  he  

u se d  to  d e c id e  w h e th e r o r  n o t a  t r e a tm e n t was w o rth  

c u t t in g *

The pronounced  e f f e c t  o f  m a n u ria l d r e s s in g  on tW  

d a té  o f  f i r s t  c u t t in g  is a p p a re n t on b o th  g r a s s  swardSi 

I f  th e  d a te  o f  oommnceiiient o f  grow th  i n  B e rio s  5 i s  

ta k e n  to  he 80# 3 . # ,  th e  day a f t e r  th e  a p p l i c a t io n  o f  

m anure, th e  tim e ta k e n  to  p ro d u ce  th e  f i r s t  cut, was 
80, 09 , 07 , and 60 days r e s p e c t iv e ly  f o r  i n i t i a l  

d r e s s in g s  o f  6 , S , 1 , and n i l  cwt* p e r  acre of 
H itro e lia lk #  i n  S e r ie s  4 ,  ta k in g  th e  same d a te  of 
commencement o f  g ro w th , the tim e  ta k e n  to produce 
th e  f i r s t  cut was 5 6 , and 63 days f o r  i n i t i a l  

d r e s s in g s  o f  6 and 0 cwt# Hltrochalk# I n  t h i s  c a se  

t r e a tm e n t I ,  w hich  c o n ta in e d  an  HPE f e r t i l i s e r ,  

s h o r te n e d  th e  p e r io d  to  60 d a y s , a l th o u g h  I t s  e f f e c t  

was imperoeptihle In  B e rio s  3* These results a re  

s im i la r  to those r e p o r te d  by B la c te a n  (39) and w ith  

I t a l i a n  r y e g r a s s ,  show i n  f a c t ,  a  g r e a t e r  in c re a s e  in
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d eg ree  0 t  e a rX in o a s  th a n  t h l a  a u th o r  cjUoteB# The 

d e g ree  o f  inoreaBed e a r l in e a a  appears to  have b een  

d i r e c t l y  a a a o e la te d  w ith  th e  w e ig h t o f  m ani,irlal 

a .pp lioa tlo3a , a l th o u g h  th e  In o re a e e  p e r  u n i t  o f  m anure 

a p p l ie d ,  d e c l in e d  w ith  in c re a s e d  a p p l lc a t lo n B . 

X nfluenoe o f. m anurial. dyeBBlng; on i n t e r v a l

betw een  o u ts

The in f lu e n c e  o f  m a n u ria l d r e s s in g  on th e  le n g th  

o f  i n t e r v a l  b e tw een  o u ts  i s  a l s o  shown b y  Tab3.es 

and  A 3:8 * The e f f e c t  o f  n itro g e n o u s  mmmre i n

ac o e le x m tin g  th e  g row th  r a t e ,  a lre a d y  n o te d  i n  P a r t  13:» 

p e rB is te d  th ro u g h o u t th e  se a so n  to  a l e s s o r  deg ree»  

b u t  a  compai’i s o n  o f  trea tm o x its  A and Ï ,  w ith. B and  D 

i s  w o rth  more d e t a i l e d  c o n s id e r a t io n .  I n  B e rio s  S , 

th e  c o n tro l»  t r e a tm e n t  Ë» showed a c u t t in g  in te rv a ) , 

th ro u g h o u t th e  se a so n  o f  4 - 6  woeks* T h is  i n t e r v a l  

was s l l g l i t l y  red u ced  and p ro d u c tio n  vms m a in ta in e d  

o v er a n  ©xteaidecl se a so n  by tr e a tm e n t 1 , and a g a in  by  

tro a tB ie n ts ’ A and  Î  w liich , in  th e  com plete  s e a s o n , 

supX)lieA : th e  é q u iv a le n t  o f  2 Cwt# -pov a c re  more 

H ltro e im lk  th a n  E# I n  S e r ie s  4» th e  c o n t r o l  showed 

an  a x te n s io n  o f  c u t t i n g  i n t e r v a l  from. 4  w eeks i n  th e  

ea r) .y  p a r t  o f  th e  seaso n  to  ? -* 9 weeks a f t e r  m id-June* 

t r e a tm e n t  B d e la y e d  t h i s  e x te n s io n  o f  th e  i n t e r v a l  

t i l l  m id -Ju ly »  w h ile  t r e a tm e n ts  A and I  w h ich  s u p p l ie d  

th e  e q u iv a le n t  o f  8  cwt# ,Hit;eoGha3.k p a r  a c re  more th a n  

D, d e la y e d  i t  s t i l l  f u r t h e r ,  g iv in g  4  c o n s e c u t iv e  c u t s  

a t  ap:proximatoXy m onth ly  i n t e r v a l s ,  and t h e n  a  7 week 

i n t e r v a l  b e fo re  th e  f i n a l  c u t  o f  th e  se a so n .

The r e s u l t s  suggest t h a t  a few heavy d re ss in g s  o f
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I
I f e r t i l i s e r  have th e  same a f f e c t  i n  m a in ta in in g  a

I r e g u la r  g row th  x'*at© end un ifo rm  c u t t i n g  i n t e r v a l  

th ro u g h o u t th e  oeason» m  a  s i m i l a r  t o t a l  q u a n t i ty  o f

1 manure a p p l ie d  i n  s m a lle r  d r e s s in g s  a t  more frec itien t
I
I in te r v a l s #  B in ce , a s  w i l l  be shown l a t e r ,  th e  heavy 

d r e s s in g s  gave in c re a s e d  t o t a l  y ie ld s  and y i e ld s  p e r  

c u t ,  th e  econom ic a d v a n tag es  o f  t h i s  p r a c t i c e  a re  n o t  

c o n f in e d  to  a sa v in g  in  th e  c o s t  o f  a p p l i c a t io n  o f  

manure#

T o ta l  Y ie ld  B a ta  

As in  P a r t  I I ,  th e  t o t a l  y ie ld s  o f  d ry  m a t te r  and 

c ru d e  p r o t e in  a t  each  c u t ,  mid f o r  th e  s e a so n , wore 

d e te rm in ed  from  th e  g re e n  w e ig h t, th e  d ry  m a t te r  and  

cru d e  p r o te in  p e rc e n ta g e s .  The moan s e a s o n a l  

p e rc e n ta g e s  and the  t o t a l  y i e ld s  o f  d ry  m a t te r  and 

c ru d e  p r o te in  f o r  e a c h  p l o t ,  to g e th e r  w ith  th e  !

a n a ly s i s  o f  v a r ia n c e  c a r r i e d  o u t on th e  d a t a ,  a re  |

ta b u la t e d  f o r  S e r ie s  3 i n  T a b le s  A3:3 -  6  and  f o r  |
• 1

B e rio s  4  i n  T ab le s  A3:7 -  10# The r e s u l t s  on d ry  j

m a tte r  p e rc e n ta g e  and y i e ld  a r e  sum m arised i n  T ab le  ■

0 :4  an d , f o r  c ru d e  p r o te in  p e rc e n ta g e  and y i e l d ,  I n  

T ab le  0:6#

$ o m  pe rc e n ta g e  # y  m a t te r

Tab3.es A0:0 and AS:7 show th a t  th e  e r r o r  mean 

sq u a re  and tW  c o e f f i c i e n t s  Of v a r i a t i o n  were low i n  

b o th  S e r ie s  0 an d  B e r ie s  4  and th a t  s i g n i f i c a n t  

d i f f e r e n c e s  were sl#w n betw een  t r e a tm e n ts  i n  b o th  

s e r ie s #

The mean f ig u r e s  (T ab le  0 :4 )  f o r  each  t r e a tm e n t  

i n  S e r ie s  0 show, i n  g e n e ra l ,  a  re  duo t i  on  i n  d ry



Table 5*4

Mean Percentages and Yields of Dry Matter )

S o r ia s  3 S e r i e s .4

T reatr S B.M..ÇÎ Yioia YMia B ,M ïi ï i e M  ïA eM
mont"' " Itjÿac « p.fa. i M .co n tro l

3,TVi&(s.
■ ' 5îl» : 157ac, Oôaîspo]

A 512 18,53. 6886 207 518 19,11 7460 186
B 208 19.63 5515 170 808 10.83 6760 169
0 104 80,76 4450 157 104 85,73 5938 148
D 84.64 8846 100 55 85.46 4579 114
E 277 80.17 6890 197 174 80,11 5689 141
F 128 88.87 4365 150 87 85,54 5868 146
e 208 81.58 5185 160 808 19.81 7889 188
H 104 88,15 4985 151 104 88.75 6583 138
X 312

(+P.E .
19.04

)
6468 199

(
318 

:+p.K. ]
80.39

t
8557 809

G eneralM ^n 20,97 5506 81*38 6375

standard e r r o r  
o f  dxfferonee 
between t r e a t 
ment means 0*62 221*6 0#74 # 7 * 2

S ign ifican t
d ifference 1*34 475*0 1 .5 9  s74*‘0

A lthough  t r e a tm e n t  D i n  S e r ie s  4  r e c e iv e d  2 etit*  
H itro c h a lk  p e r  a c r e ,  f o r  co m p ara tiv e  p u rp o se s , i t  was 
c o n s id e re d  d e s i r a b le  to  c a l c u l a t e  th e  y i e ld s  a s  persen* 
ta g e s  o f  an  assum ed c o n t r o l  r e c e iv in g  no manuW# The 
assum ed c o n t r o l  y i e l d  weed f o r  th e  c a l c u l a t i b n s  o f  per* 
centag©  y i e l d  v/as c a lc u l a te d  a s  f o l lo w s ; -

T rea tm en t D ( b o w t* /a c . ) y ie ld e d  4579 lb * /a ç ;
^ G & H (6  cw t* /ac*  ) gave av e ra g e

y i e l d  o f  5753
Hence 4  c v /t./a c *  gave an  in c r e a s e  o f  1154 "
Hence assum ed c o n t r o l  y i e l d  ?? 4759-1 1 5 4  s* 4002 **

2



m atter •■péreéiitagé In thoae treatm ents receiving the 
heaviest manurial dressings» o#f$ treatm ents A, B, 0» 
D*.' Oomparispn of the figures fo r treatm ents A, B». 

anc1.-B suggestB th a t th is  i s  dependent, not only on 
the t o t a l ‘Weight, but on the weight o f mannré per ’ 

applleation# . This i s  confirmed by comparing t r e a t 
ments 0 and H, The moletm^e oontent o f 'th e " f i r s t  
cut of treatm ent C waa so influenced by the heavy 
spring vdï'osalng, th a t the weighted mean dry m atter 
’.percentage was, eigniflcaxitly  le ss  than th a t of t r e a t 
ment ÎL-- There i s  no significwmit diffe3?anco between 
the general means of Series 5 and Series 4 and, apart 
from two d iscrepancies, the re s u lts  for the l a t t e r  
confirm ' those alreaciy discussed.

In  Seigles 4,' the dry m atter percentage of 0 i s  
s ig n ificm itly  higher, and th a t of 0 s ig n if ic a n tly  
lower g than those of the correspoxxdirig trea-hnents in  
Berios 0# The former discrepancy is  due to a higher 
clry m atter content in  the iU rst out, as compared with 

treatm ents A and B, but ca re fu l examination of the 
data has provided no explanation of th is  rosult#  In  
treatment 0, the dry m atter content of the  Ju ly  and 
August cuts was appreciably lower than those in  
Beriee S* th is  is  probably due to the more leafy  
hab it of growth of the older grass during the mid- 
aummier season»..
Total y ie lds of dry ’rnktter '

. From Tables .A3;4 and A3?8, i t  w ill be seen tha t 

the coeffic ien ts  o f v a ria tio n  fo r both se ts  of ciata 
were low, and th a t, v/iiile v aria tion  between rows and-
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i n  S e r ie s  0 -  betw een  b lo c k s ,  was s i g 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  aco o u n ted  f o r  m ost o f  

th e  v a r i a t i o n  in  t o t a l  y ie ld s *  As can  be s e e s  f r w  

T ab le  0 s4 ,  i n  S e r ie s  0 , t r e a tm e n ts  A, B, G, and B ! 

showed a  s i g n i f i c a n t  and a lm o st p r o p o r t io n a te  In c re a s e  ] 

i n  y i e l d  f o r  each  in c re a s e  o f  6 cwt* o f  m anure ap p lied ,] 

and th e r e  i s  no e v id e n c e , even  a t  # e  h ig h e s t  l e v e l  o f  

a p p l i c a t io n ,  ( t r e a tm e n t  A ), o f  th e  o p a ra t io n  o f  th e  

law  o f  d im in is h in g  re tu rn s *  A com parison  o f  t r e a t 

m ents B, B, and  }f co n firm s t h a t  th e  in c re a s e  in  y i e l d  

waa p ro p o r t io n a te  to  th e  w e ig h t o f  manure a p p l ie d ,  

w h ile  th e  r e s u l t s  from  tr e a tm e n ts  B and 0 ,  and  0 and 

IÎ, i n d ic a t e  t h a t  th e  in c re a s e  was in d ep en d en t o f  th e  

tim e  o f  a p p l ic a t io n *  T rea tm en t I ,  from  w hich a  

y i e l d  s im i la r  t o ,  o r  ex ceed in g  ^ th a t p f  A m ig h t be  

e x p e c te d , showed in  f a c t  a  s l i g h t  r e d u c t io n  i n  y i e l d ,  i  
b u t  t h i s  may be due to  t h e  p rem a tu re  c u t t i n g  in  J u ly  I  
w hich has- a l r e a d y  b een  m entioned* The p e rc e n ta g e  j 
f i g u r e s ,  w hich show t h a t  tw ice  th e  d ry  m a t te r  y i e l d  o f  | 

th e  con ti^o l was g iv e n  by  16 -  16 cwt* H itro c h a lk  p e r  j 

a c r e ,  em phasise th e  m agnitude o f  th e  d i f f e r e n c e s  

a c h ie v e d  by th e  m a n u ria l a p p l ic a t io n s *

I n  S e r ie s  4 ,  th e  t r e n d s  were s im i l a r ,  b u t  aa 

m ig h t be e x p e c te d  from  th e  h ig h e r  c o e f f i c i e n t  o f  

v a r i a t i o n ,  th e re  w ere s e v e r a l  in c o n s ia te h 'c ie s .  The 

p e rc e n ta g e  re sp o n se  was h ig h e r  i n  t r e a tm e n ts  Q, 0 ,  m #

% and  low er i n  t r e a tm e n ts  A, E , and H th e n  in  3 © rie s  3* 

The e x t r a o r d i n a r i l y  p o o r re sp o n se  to  t r e a tm e n t 1 

com pared w ith  F , h as  been  exam ined m ost c a r e f u l l y ,  and 

i t  can  o n ly  be e x p la in e d  by  d is c r e p a n c ie s  ehomi i n  th e
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y ie ld s  a t  th e  f i r s t  cu t*  The e x p la n a t io n  o f f e r e d  10 

t h a t  th e  I n i t i a l  d r e s s in g  In  s p r in g , w hich was a p p l ie d  

to  th e  whole f i e l d  by  hand by  th e  farm  s t a f f ,  had  b een  

uneven and t h a t  by  chance th e s e  p a r t i c u l a r  p l o t s  u n d er 

tr e a tm e n t lû d id  n o t r e c e iv e  th e  s t i p u l a t e d  d r e s s in g ,  

w h ile  on th e  o th e r  h an d , th o se  u nder t r e a tm e n t  F , 

r e o a lv e d  more th a n  th e  c o r r e c t  q u a n tity *  The h ig h e r  

re sp o n se  o f  tre a tm e n t I ,  com pared w ith  t r e a tm e n t  A, 

m ig h t he e x p e c te d  from  th e  ■adclitlcm al ph o sp h o ru s and 

p o ta sh  w hich was ap p lied »  As w i l l  he in d ic a te d  l a t e r ,  

th e  ciiso repanoy  he tw een S e r ie s  B and S e r ie s  4 may have 

been  due to  th e  d lff6 i?e:acea in  s o i l  r e a c t io n  hetv /een  

th e  a r e a s  w hich  cau sed  th e  p h o sp h a te  a p p l i c a t io n  to  he 

o f  g r e a t e r  r e l a t i v e  v a lu e  i n  i e r i e s  4 .

I t  w ill he noted th a t the general mean and the 

treatm ent mean y ie ld s  from the eatahliahed pasture 
(Berios 4 ), were, except in  two oases, s ig n if ic a n tly  
higher than those obtained from the I ta l ia n  ryegraes 
award (se rie s  3 ), but th a t the heaviest dressings again 
gave a 1000 increase in  y ie ld  o f dry matter*

The raw data and the analyses o f variance are 
shorn in  Tables A3:6 and ABv9^ The co e ff ic ie n t o f 
v a r ia tio n .in  Seriee 4 i s  twice th a t of Series 3, but 

the analyses o f varianoe show th a t the s ig n if ic a n t 
v a ria tio n  in  crude p ro tein  percentage waa e n tire ly  due 
to  treatments*

I f  the mean re su lts  from se riea  0 are considered 

(Table StS) the d ifferences between treatm ents w ill be 
apparent* Oontrary to th e ir  e ffe c t on the dry m atter



T a b le ,3 ;5

Mean Percentages and y ie ld s  of Qrudo p ro te la  (G#P.) 

Borlee 0 Beriea 4
Treat -  g yiQia Yield a Y leia Ylelc
ment ll3?ae. Ô.P, % o f Ib/ac. p .p .

Ib/ac* control iBTaô.

A 818 88.83 1517 064 510 81.16 1578 539

B 808 80.80 1115 064 008 80.56 1390 009
0 104 18.88 818 194 104 17.86 1055 007
D mm 13.00 401 100 56 13.51 638 156

E 877 17.69 1111 863 174 15*88 894 190
F 188 13.79 670 160 87 18*55 907 195

Q •808 17.05 884 810 008 17.78 1897 079
H 104 14.64 781 171 104 18*86 874 108

I 318
(+m)

81,19 1376 306 310
(+SK)

80.49 1714 560

General Mean 17.60 956 17.64 1 1 #

Standard e rro r 
o f d ifference 
between t r e a t 
ment means 0.55 44.9 1.16 60* i

S ign ifican t
d ifference 1.19 96*0 2*49 134*0

The asBimied con tro l, ca lcu la ted  as for dry m atter, 
m 465 lb* Crude P ro tein  per acre.



percéntagè-V  s u c c e s s iv e  h eav y ■. B ianurial. d r e s s in g s  gave 

p ro p o rtio n a te .. I n c r e a s e s  i n  cruel© p r o te in  p e rc e n ta g e  

( t r e a tm e n ts  Ç, B, A)» A c o n s id e r  a t !  oi% o f  th e  r é s u l t é  

o f  t r e a tm e n ts  0 and E and  t r e a tm e n ts  B and 0 ,  le a d s
I

to  th e  conetesion .^how ever, t h a t  th e  s p r ip g  m a n u ria l j
applications were m ost e f f e c t i v e  in  increasing th e  . 

c ru d e  protein  p ercen tag e#  B a ta  on se a so n a l 

d is tr ib u tio n  o f  y i e ld s  and, on th e  e f f i c i e n c y  o f  

c e v e ry  o f  n i t r o g e n ,  w hich .are p re s e n te d  l a t e r  co n firm  

t h i s  point* Gom parison o f  tr e a tm e n ts  A and  I  shows 

t h a t  there was no s i g n i f i c a n t  d i f f e r e n c e  in  c ru d e  |

p r o te in  percentage a s  a r e s u lt  o f  tlie  a d d i t io n  o f  j

phosphate and .p o ta sh  to  th e  nitrogenous dressings* j

A p art from  th e  anom alous re su lts  f o r  t r e a tm e n ts  E and  j

F , w hich su p p o rt th e  e x p la n a t io n  a lre a d y  o f f e r e d  f o r  |

t h e i r  u n ex p ec ted  b e h a v io u r , th e  r e s u l t s  o f  S e r ie s  3 I
are confirmed by th o se  of S e r ie s  4* !

I

W hile th e  a n a ly s e s  o f  f a r  lane© o f  th e  c ru d e  |

pro tein  y ie ld s  (T a b le s  A3s6 and A 3:10) show s ig n if ie ani 
d i f f e r e n c e s  betw een  row s, and i n  S e r ie s  3 betw een  

b lo c k s , treatm ents ag a in  acco u n ted  f o r  m ost o f  th e  

v a r ia t io n #  The c o e f f i c i e n t s  o f  v a r i a t i o n  w ere low  in  

b o th  série#* In  S e r ie s  3 , a  comparison of tr e a tm e n ts  

A, Gg and B shov/s t l i a t  th e  increases in  y i e l d  are 
d i r e c t l y  x iro p o rtio n a l to  the w eigh t o f  manure ap p lied #  

In  c o n t r a s t  to  th e  d ry  m a tte r  y i e l d s ,  th e  c ru d e  

p r o te in  y i e l d s  a re  .-^however, d ep en d en t on th e  tim e o f  

a p p l i c a t io n  o f  th e  manure» as i s  shown by  com paring 

t r e a tm e n ts  A an d  E , B and G o r  G and H# I t  would
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n
ap p e a r  from  th e s e  oom parIsons t h a t  th e  g r e a t e s t  

in c re a s e  i n  y i e l d  o f  p r o te in  from  a g iv e n  w e ig h t o f  

manure i s  o b ta in e d  when i t  i s  a p p l ie d  i n  heavy 

d r e s s in g s  and p a r t i c u l a r l y  when i t  l a  a p p l ie d  in  sp ring ,

The general mean r e s u l t  and tre a tm e n t means were 
s i g n i f i c a n t l y  h ig h e r  i h  S e r ie s  4  th a n  in S e r ie s  Bp h u t  

th e  results from  t h i s  ex p e rim en t co n firm  th e  p re v io u s  

find i^ igs*  The anom alous r e s u l t s  w ith  t r e a tm e n ts  K . 

and and th e  significantly higher y ie ld  o f  t r a a t în e n t  

I  compared w ith  t r e a tm e n t . were a g a in  a p p a re n t .

The f u l l  im p o rtan ce  o f  the in c r e a s e s  in  production 
ac h iev e d  a r e  em phasised  hy  th e  p e rc e n ta g e  f ig u r e s  

w hich show t h a t  th e  h e a v ie s t  d re s s in g s  gave y ie ld s  

th r e e  and a  h a l f  tim es  a s  g r o a t  a s  th e  c o n tro l*

Seasqm al ¥arla tion .B .

The r e s u l t s  so f a r  d o e o rih e d  have shown t h a t  th e  

w e ig h ted  mean p e rc e n ta g e  and t o t a l  y i e l d  o f  d ry  m a tte r  

and  o f  crude  p r o te in  were s J .g n i f ic a n t ly  a f f e c t e d ,  b o th  

hÿ  th e  t o t a l  vm ight o f  manure a p p l ie d  j and i n  th e  c a s e  

o f  c ru d e  p r o t e i n ,  hy th e  tim e o f  a p p l ic a t io n *  The 

e x p e rim e n ts  were however p i  aimed to  g iv e  in fo rm a tio n  

n o t  o n ly  on t o t a l  y ia ld a  h u t  on th e  d i s t r i h u t i o n  o f  

p ro d u c tio n  over th e  seaso n . T h is  w i l l  now h e  

d is c u s s e d .

T a h la s  AS; 11 ( a ,  h> c )  and A3:18 (a* h ,  o ) show 

th e  d a t e ,  the w eig h ted  mean p e rc e n ta g e s  and  th e  mean 

y ie ld s  o f  dry m a tte r  and c ru d e  p r o te in  f o r  e a c h  c u t  o f  

each  tr e a tm e n t i n  S e r ie s  3 and 4* The accu m u la ted  

y ie ld s  o f  dry m a tte r  and  c ru d e  p r o te in  have h een
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pXotised a g a iû 0 % tim e In  F igs*  # S |4 j  t© 

iX iu a t r a te  more c l e a r l y  th e  e f f e c t  o f  th e  t r e a tm e n ts  

on g row th  r a t e  d u r in g  th e  se aeo n # .

Chaimoa in  p e rc e n ta g e  corapositlQ n

I n  g w e r a l^  th e  d ry  m a tte r  p e rc e n ta g e s  showed a  

r e d u c t io n  fo llo w in g  th e  a p p l i c a t io n  o f  M itrochal% ^ 

a lth o u g h  th e  In f lu e n c e  o f  c l im a t ic  c o n d i t io n s , 

p a r t i c u l a r l y  th e  h ig h  r a i n f a l l  i n  Ju ly *  was a l s o  

■ apparen t#

■ I n  c o n s id e r in g  th e  c ru d e  p r o te in  p e rc e n ta g e b* i t  

iB o f  i n t e r e s t . to  exam ine f i r s t  th e  r e s u l t s  from  th e  

coxatro l tre a tm e n ts*  These show a c o n s i s t e n t  r i s e  i n  

p r o t e in  p e rc e n ta g e  from  l a y  to  O ctoher* T reah îien ts  

B and #  e o n f im  t h i s  tren d *  and th e  f i g u r e s  f o r  13 i n  

S e r ie s  # shew t h a t  th e r e  was in  f a c t*  f i r s t  a  d ip  

from  A p r i l  to  la y *  f o l l o w d  "by a r is e *  T h is  t r e n d  

was a l s o  shown by t r e a tm e n ts  A and 1 ,  a l th o u g h  th e  

l a t e  May'a p p l i c a t i o n  p rod u ced  a hump i n  th e  cu rv e  i n  

June* As m igh t be  esspec ted , th e  heavy m a n u ria l 

d r e s s in g  i n  May r a i s e d  th e  p r o te in  p e rc e n ta g e  o f  

t r e a tm e n t %  b u t  a s  w ith  t r e a tm e n ts  A and I*  th e  r i s e  

was a p p a re n t o n ly  i n  th e  f i r s t  c u t  fo llo w in g  th e  

a p p l ic a t io n *  ^ha r e l a t i o n  o f  th e  changes i n  p r o te in  

p e rc e n ta g e  to  th o se  i n  c a ro te n e  c o n te n t  w i l l  be  

d is c u s s e d  l a te r *

B easona i .p ro d u c tio n  o f  crude, p r o te in  and .dry  m a t te r  

The p ro d u c tio n  c u rv e s  i n  F igs*  5 s i  « 3 îé  

d em o n stra te  v e ry  c l e a r l y  th e  e f f e c t s  o f  th e  t r e a tm e n ts i  

The g rap h s  o f  tr e a tm e n ts  A* B* and 0* show how 

c lo s e ly  th e  n i t r o g e n  su p p ly  c o n t r o l l e d  p ro d u c tio n *
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b o th  o f  mattoâ? and o f  enndo p r o te in ,  and  th e  

g rap h s  o f  t r e a tm e n ts  D, B, and F , in  S e r ie s  ’5^ a g a in  

i l l u s t r a t e  t h i s  p o in t*  Tim o n l^  x>ronounoed d i f f e r 

ence in  re sp o n se  betw een  Series 5 and 4  is i n  t r e a t 

ment Ct* In series 8 th e  p ro d u c tio n  cu rv e  o f  t r e a t 

ment 0  i s  s im i la r  to  t h a t  o f  tre a tm e n t H, w hich 

received o n l^  h a l f  th e  manurial dressing, hut. in  

S e r ie s  4, th e  differences between 0- and H are (%uite 

p ronoünced  and according to  a s sp e c ta tio m  Tim  g rap h  

o f  t r e a tm e n t  A i n  S e r ie s  4  i s  o h v io u s ly  ahnorm al due 

to  a  low i n i t i a l  v a lu e ,  and whan a llow ance 1b made 
f o r  t h i s ,  th e r e  i s  l i t t l e  ev id en ce  t h a t  t r e a tm e n t I  

i s  m arhed lv  s u p e r io r  to A* C o n s is te n t  h ig h  

p ro d u c tio n  th ro u g h o u t th e  seaso n  i s  b e s t  sh o rn  hy 

tr e a tm e n ts  A and % in b o th  S e r ie s  5 and S e r ie s  ' 4  and 

by tr e a tm e n t  B i n  S e r ie s  0*

l*his i s  shown a ls o  by th e  f ig u r e s  o f  th e  p e rc e n 

ta g e  distribution of p ro d u c tio n  in  f a h le e  AS i l l  and 

ASjlg* These t a b l e s  ■■ f u r t h e r  se rv e  to emphasise th e  

h ig h  p ro p o r t io n  o f  th e  t o t a l  p ro d u c tio n  n o rm a lly  

o b ta in e d  I n  May. and ^une from unmanured g r a s s  o r  from 

g ra s s  m anured o n ly  in  th e  spring#- A t te n t io n  h as ' 

already been drawn to  t h i s  p o in t  by  s o v a r a l  w o rk ers  

aa n o te d  by  McBair and  Fowler ($)* it ‘was to ov er*  

come t h i s  peak  e f f e c t  mid to in c re a s e  th e  m id and late 
seaao n  p ro d u c tio n  t h a t  t r e a tm e n t 0  was . ad o p te d , b u t  

even  t h i s  t r e a tm e n t only red u ce d  th e  r e l a t i v e  

production before the end of June to  ap p ro js im ate ly  00# 
o f  th e  t o t a l j  W hile th e  t o t a l  p ro d u c tio n , a s  a l re a d y  

n o te d , was red u ced  to  l e s s  than t h a t  from  the smio
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( p a ï i t i t y  o f  manure a p p l ie d  i n  th e  e a r ly  p a r t  o f  th e  

season# These r e s u l t s  oon flrm  c u r r e n t  o p in io n  t h a t  

th e  productio:%  o f  h ig h  y ie ld s  o f  l e a f y  g r a s s  in  l a t e  

June and in J u ly  i s  an extremely d i f f i c u l t  u n d ertak in g #  

The p e rc e n ta g e  production in a l l  treatments was 

consistently low a t  tM s  p e r io d  and w h ile  t h i s  may 

have h een  due In  p a r t  t o  th e  d ro u g h t i n  .1946 ( which 
o n ly  ended In  l a t e  June  ) ,  low  m ld^seaeon  p ro d u c tio n  

hy  .r y e g ra s s  swands i s  known to  he of common o o c u rre n c e . 

Ab 1b su g g e s te d  later, this may he due to  I n e f f i c i e n t  

u t i l i s a t i o n  o f  n i t r o g e n  hy th e  grass a t  t h i s  seaso n  o f  

th e  year*

The T o ta l  .Efficiency#-., and .S ea so n a l V a r ia t io n s  

i n  th e . B fflc ien p y .^  o f  iWcovemr o f  .n i t ro g e n  

T o ta l  R ecovery

The r e s u l t s  ahove , in  p a r t i c u l a r  th é  low  

p ro d u c tio n  in  July, l e d  to  an investigation of th e  

e f f i c i e n c y  o f  re c o v e ry  o f  n i t r o g e n  a s  i t  l a  ,€ iffe c te d  

hy i n t e n s i t y  o f  manurlal dressing and  season# This 
has heen s tu d ie d  h y  Woodman and hnderwood (19),
0 a rto © r (89 ) and o th e r  w o rk e rs , h u t i n  m ost instances, 
th e  v a r io u s  f a c t o r s  co n ce rn ed  have n o t hoen  r ig o r o u s ly  

se p a ra te d *  The recovery of n i t r o g e n  p a r  acre ca n  he 

d e r iv e d  from th e  c ru d e  protein y ie ld s  q u o te d  i n  T ab le s  

0$# , A 6 s ll  and ABslB ( s in c e  Crude P r o te in  «  ÎÏ x  6*86) 

and  th e  wel^it o f  n i t r o g e n  a p p l ie d  to each tre a tB B h t 

from  T ah le s  6i4*

An e s t im a te  o f  th e  natural production o f  n i t r o g e n  

from  decomposition o f  p la n t  products in the s o i l ,  from 
f i x a t i o n  "by legume n o d u le  b a c t e r i a ,  p o s s ib ly  from
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f i x a t i o n  by  xa yco & h iz^  on th e  g r a s s  r o o t s ,  and from  

o th e r  n a t u r a l  a o u rc é s  i s  g iv e n  by th e  c o n t r o l  y ie ld *  

T h is  was d e d u c te d  from  th e  t o t a l  n i t r o g e n  re c o v e re d  

i n  e ach  t r e a tra e n t  and  th e  r e s u l t a n t  f i g u r e ,  c o n v e r te d  

to  a  p e rc e n ta g e , i s  shown on th e  bo ttom  l i n e  o f  T ab le  

A5:10# I n  v iew  o f  th e  v a r ia b le  p ro d u c tio n  from  th e  

f i r s t  c u t s  in  S e r ie s  4 , i t  was c o n s id e re d  j u s t i f i a b l e  

f o r  t h i s  p u rpose  to  c o r r e c t  th e  t o t a l  y ie ld s *  

C o r re c t io n s  were made so #%at th e  f i r s t  y i e l d s  o f  

com parab le t r e a tm e n ts  w ere th e  s a m ;  th u s  th e  y i e ld  

o f  t r e a tm e n t  A was e o r r e o te d  to  conform  w ith  B and 0 , 

and th o se  o f  t r e a tm e n ts  B, 0 ,  and ÏI to  conform  

w ith  D* T h is  p ro c e d u re  g r e a t l y  red u ced  th e  

v a r i a b i l i t y  o f  th e  re c o v e ry  f ig u re s *

The r e s u l t s  show t h a t  th e  e s t a b l i s h e d  p a s tu re  

( S e r ie s  4 )  was much raore e f f i c i e n t  th a n  I t a l i a n  

x^yegx^ass ( S e r ie s  S) i n  r e c o v e r in g  a p p l ie d  n itro g e n *

As i s  shown l a t e r ,  th e  d i f f e r e n c e  was more p ronounced  

i n  sp rin g #  A p o s s ib le  e x p la n a t io n  i s  t h a t  th e  dense

sw ard o f  S e r ie s  4 , w ith  i t s  t h i c k  r o o t  sy s tem , 

r e t a in e d  and a s s im i la te d  th e  f e r t i l i s e r  more 

e f f e c t i v e l y  th a n  th e  th in n e r  sw ard o f  S e r ie s  5 . The

h ig h e s t  re sp o n se  in  e ach  s e r i e s  and th e  g r e a t e s t  

d i f f e r e n c e  i n  re sp o n se  betw een  com parable t r e a tm e n ts  

v/as shovai by tr e a tm e n t 0 ,  v/here th e  r e c o v e ry  i n  

e s t a b l i s h e d  p a s tu re  x'eaohed th e  h ig h  f ig u r e  o f  90^* 

G om parison o f  th e  r e c o v e r ie s  from  tr e a tm e n ts  A 

and I  w ith  th o se  from  B and 0 ,  su g g e s te d  t h a t  th e r e  

was a  r e d u c t io n  i n  e f f i c i e n c y  o f  r e c o v e ry  a s  th e  

se a so n  p ro g re s s e d . T rea tm en ts  B and Q, 0 and  H,



T6

a g a in  i l l u s t r a t e  t h i s  p o in t*  Oom parison o f  t r e a tm e n ts  

A and X Blioimâ, no d i f f e r e n c e  in  e f f i c i e n c y  o f  u t i l i s 

a t i o n  vAien p h o sp h a te  and p o ta s h  were a p p l ie d  i n  

a d d i t io n  to  mitrogem*

S ea so n a l v a r i a t i o n s  in  re c o v e ry  o f  n i t r o g e n

The a p p a re n t d i f f e r e n c e s  i n  e f f i c i e n c y  o f  u t i l i s e  

a t i o n  w ere exam ined i n  g r e a t e r  d e t a i l  u s in g  th e  d a ta  on 

t r e a tm e n ts  A, B , 0 ,  and B from  T ab le s  A 0 s ll  and ABsiB 

and F igs*  S$-S and 0 |4*  F o r S e r ie s  6 (Fig# th e

p ro d u c tio n  c u rv e s  in d ic a te  t h a t  th e  f i r s t  d r e s s in g  o f  

m anure was ex h a u s te d  by th e  d a te  o f  th e  seco n d  c u t ,  th e  

second  d r e s s in g  was ex h a u s te d  by  th e  f i f t h  c u t ;  w h ile  

th e  l a s t  d r e s s in g  rem ained  e f f e c t i v e  t i l l  th e  end o f  

th e  season# S im i la r ly  f o r  S e r ie s  4  (Plg# 6 |4 )  th e  

f i r s t  d r e s s in g  was ex h a u s te d  by  th e  d a te  o f  th e  f i r s t  

o u t ,  th e  seco n d  by  th e  t h i r d  c u t ,  and th e  t h i r d  a g a in  

rem ained  e f f e c t i v e  t i l l  th e  en d  o f  th e  season# The 

p ro d u c tio n  o f  th e  c o n t r o l  t r e a tm e n t D a t  th e  same i n 

t e r v a l s  was e s tim a te d fro m  th e  p ro d u c tio n  g ra p h  and 

d e d u c te d , le a v in g  th e  n e t  p ro d u c tio n  from  th e  m a n u ria l 

tire s s ln g S f  Thé e f f i c i e n c y  o f  th e  re c o v e ry  from  each  

a p p l ic a t io n  was th e n  c a lc u la te d  (T ab le  A0:14)# The 

re s u lt©  c o n f lm  t h a t  th e  h ig h e r  e f f i c i e n c y  o f  S e r ie s  4  

o c c u rre d  c h i e f l y  i n  th e  e a r l y  p a r t  o f  th e  s e a so n , and 

t h a t  on b o th  aw arde , th e  e f f i c i e n c y  o f  re c o v e ry  was 

lo w e s t in  m id -se a so n  and th e n  ro s e  toward© autumn#

F in a l l y  th e  re c o v e ry  from  each  c u t  th ro u g h o u t th e  

sea so n  was c a lc u l a t e d  from  th e  r e s u l t s  o f  t r e a tm e n ts  

IS and F i n  B a rle a  5 , a s  shown I n  T ab le  A0$16* The 

a p p ro p r ia te  c o n t r o l  y i e ld s  were deduced from  th e
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p ro d u c tio n  g rap h  i n  F ig* VdxiXe th e y  a re

p ro b ab ly  a u b jo o t to  some e r r o r s  th e  r e s u l t s  o b ta in e d  

show v e ry  o l e a r ly  t h a t  th e  m ost e f f i c i e n t  u t i l i s a t i o n  

o f  n itro g e n o u s  f e r t i l i s e r  \ma o b ta in e d  a t  th e  

b e g in n in g  and th e  end o f  th e  season*

One i n t e r e s t i n g  r e s u l t  o f  th e s e  I n v e s t ig a t io n s  i s  

t h a t  th e  p e rc e n ta g e  re c o v e ry  o f  n i t r o g e n  in c r e a s e s  

w ith  th e  w e ig h t o f  ax jp licà tlo n *  T h is  was p a r t i c u 

l a r l y  n o t i c e a b le  i n  J u ly  when th e  re c o v e ry  from  th e  

a p p l i c a t io n  o f  1 cwt* h i t r o o lm lk  was n e g l i g i b l e ,  from  

2 cwt* i t  was 80 -  and from  6 cwt* 40 -  

T h is  r e s u l t  was n o t  co n firm ed  by t r e a tm e n t 0 ,  b u t  

G ardner (20) h a s  a ls o  n o te d  t h a t  i n  some se a so n s  th e  

e f f i c i e n c y  o f  ro c o v e iy  o f  n i t r o g e n  in c re a s e d  w ith  th e  

w e ig h t o f  a p p l ic a t io n *

M ortim er e t  a l  (59) have shown t h a t  th e  re c o v e ry  

o f  n i t r o g e n  Was where th e  w a te r  su p p ly  was ample* 

The r e s u l t s  from  t r e a tm e n t  0 i n  B e rio s  4  show à 

re c o v e ry  o f  th e  sane o rd e r  a t  $  tim e when v e ry  d ry  

c o n d i t io n s  p re v a ile d *  On th e  o th e r  h an d , th e  

p e rc e n ta g e  r e c o v e r ie s  sho?m in  J u ly  a re  in v a r ia b ly  

lower* J u ly ,  i t  w i l l  be r e c a l l e d ,  vras a  wet m onth, 

5*30 in* o f  r a i n f a l l  b e in g  re c o rd e d , and i t  i s  

ob v io u s t h a t  a t  t h i s  tim e m o is tu re  c o u ld  n o t  b e  th e  

l im i t i n g  fa c to r*  The s o i l  te m p e ra tu re  how ever, was 

h ig h  BO t h a t  n a tu r a l  n i t r i f i c a t i o n  co u ld  r e a d i l y  ta k e  

p lace*  I t  h a s  a l r e a d y  been  n o te d  by o th e r  w orkers 

a s  w e ll  a s  i n  th e  p r e s e n t  in v e s t i g a t io n s ,  t h a t  th e  

p ro d u c tio n  o f  h e rb ag e  i s  a t  a minimum in  J h ly ,  and i t  

would ap p ear from  th e s e  r e s u l t s  t h a t  n e i th e r  n i t r o g e n
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n o r  w a te r  su p p ly  a re  th e  l i m i t i n g  f a c t o r s  a t  t h i s  tim e

The Influ© B oe o f  Heavy B’l t r o A m  presslm A # On th e  

H o h -p ro te ln  W ltrogen  and M itra te  O on ten t o f  th e  H erhagé

I t  h a s  a l r e a d y  b een  shown (T ab le  3 :$ )  t h a t  th e  

w e ig h ted  mean c ru d e  p r o te in  p e rc e n ta g e  from  th e  

h e a v ie s t  m a n o ria l t r e a tm e n ts  was h ig h  (2^^)* Gh 

I t a l i a n  ry e g ra s s  ( S e r ie s  3) ex tre ra e ly  h ig h  v a lu e s  

(o# # # )  w ere re c o rd e d  In  th e  f i r s t  o u ts  and in  view  

o f  th e  r a p i d i t y  o f  g ro w th , i t  was c o n s id e re d  t h a t  th e  

n i t r a t e  In  th e  m anure m igh t have been  a s s i r a i la te d  

unchanged a s  n i t r a t e  o r  a l t e r n a t i v e l y  m igh t b e  p r e s e n t  

i n  th e  form  o f  s im p le  o rg a n ic  n itro g e n o u s  compounds# 

The n o n - p ro te in  n i t r o g e n  c o n te n ts  o f  sample s from  

th e  c u t s  fo llo w in g  th e  h e a v ie s t  m am tria l a p p l ic a t io n s  

a s  w e ll  a s  from  th e  c o n t r o l  p lo t s  v/eba th e r e f o r e  

d e te rm in ed  and  a re  t a b u la te d  i n  T ab le  A0il6*

I t  w i l l  be  seen  t h a t  th e s e  v a lu e s  av e rag e  16^ f o r  

tre a tm e n t A and 14# f o r  t r e a tm e n t  D, w ith  a  ran g e  o f  

1 1 .9 #  to  28*2## W atson (9 ) s t a t e s  t h a t  th e  c ru d e  

p r o te in  o f  g r a s s  h erb ag e  commonly c o n ta in s  16# o f  

n o n -p ro te in  n i t r o g e n  and a l l  b u t  one o f  th e  f i g u r e s  

p r e s e n te d  h e re  f a l l  w ith in  h i s  norm al ran g e  o f  v a lu e s .

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  th e  sam ple w ith  

th e  h ig h e s t  c ru d e  p r o te in  c o n te n t  i s  norm al i n  i t s  

p e rc e n ta g e  o f  n o n -p ro te in  n itro g e n #  H igh n i t r o g e n  

c o n te n ts  o f  t h i s  o rd e r  a re  r a r e l y  encountex»ed, b u t  

S jo llo m a  (60 ) and K opkirk  e t  a l  (61) have r e p o r te d  

t h e i r  o c c u rre n c e  i n  H o lla n d  and Hew Z ea lan d  

re s p e c t iv e ly *  Ho a d v e rse  e f f e c t s  from  th e  f e e d in g  o f  

such  g r a s s  were re p o rte d *  I n  t h i s  c o n n e c tio n , th e



p ro v ed  v a lu e  - o f  n o n -p ro te in  n i t r o g e n  f o r  ru m in a n ts  ■ 

sh o u ld  be  xiote# {68$ - 6 4 ) # .

I t  h a s  how ever b een  aliovm, t h a t  n i t r a t e .  I f  

p re e e n t  in  o a t  s t r a w - to  a  g r e a t e r  e x te n t  th a n  1#6# a s  

p o ta ss iu m  n i t r a t e  i s  d an g er one to  s to o l | '( 6 6 )  tîiough  

BjolXema (69.) h m  r e p o r te d  th e  p resen o e  o f  8# i n  

p a e tu ra a  w ith o u t any i l l  .e ffe c ts#  à  q u a l i t a t i v e  

to o t  a .u f f i c l e n t l y -.senaitlv©  to  d em o n stra te  th e  

p reeenco  o f  n i t r a t e  in^ ©.amples o f  s i l a g e  (0T) f a i l e d  

t o  r e v e a l  i t s  p re se n ce  i n  th e  d r i e d  sam ples o f  

h ig h e s t  p r o te in  conten t* . I t  may he .assumed, t h e r e 

f o r e ,  t h a t  th e  d an g e r o f  n i t r a t e  p o fm n ln g  o f  c a t t l e  

due to  th e  in g e s t io n  o f  herbage  o f  h ig h  .p ro te in  co n ten d  

i s  s lig h t* .

. g B £ â îS â â -S ff i lâ s à s ™ -ïâ â ..â g à a È lâ a j^ ^

O o n ten t* S eason  a n d  M anurial. T re a tm en t
iU ihiuilli,iii(.p^«^M iM ^LiO «i*.niJ»ii iCTi i »i(Lij,«i| iiiiUiiiiiii(iiWiiLniiiJiJirtiiii.rffh«ji>il|ÉiiÈlifiiBiWi(B»*** iiw .iin u W

AO a l r e a d y  m en tio n e d , th e  c a ro te n e  c o n te n t  o f  

d r ie d  g r a s s  h as  i n  r e c e n t  y e a rs  becorae a  f a c t o r  o f  

economic im portance#  B efo re  t w  wa$, i t  w as a , coimon 

p r a c t i c e  f o r  m a n u fa c tu re ra  o f  fe e d in g  s t u f f s  to  add  

cod  l i v e r  ' o i l  o r  a l f a l f a  m eal to  compound m ix tu re s  a s  

so u rc e s  o f  V itam in  A* B e rin g  th e  w ar, cod l i v e r   ̂o i l  

was s c a rc e  and a l f a l f a ,m e a l  was n o t  im ported# Home 

p roduced  d r ie d  g r a s s  c o n s t i t u t e d  th e r e f o r e ,  a  v a lu a b le  

s u b s t i tu te *  At tW - p r e s e n t  tim e th e  reoom iended  

p r i c e s  o f  d r ie d  g r a s s  a re  in d e e d  b a se d  on i t s  c a ro te n e  

c o n te n t  (6#)*

Sam ples o f  f r e s h 'g r a s s  from  each  c u t  w ere 

an a ly sed , f o r  c a ro te n e  co n ten t*  The r e s u l t s ,  to g e th e r  

w ith  th e  c o rre sp o n d in g  c ru d e  p r o te in  p e r c e n ta g e s ,  a r e
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ta‘fotilate4 foy .0 and Bariaa 4 In fa’bXasi ABjXf
and A31 IB* ■

% 8  ra la tie .m sh lD  o f  dmrotama oom tent to  p r o te in  
z  .

% e a easo im l t m i d s  o f  th e  c a ro te n e  and p r o te in  

c o n te n ts  o f  th r e e  re  p ro  w h% ât i  ve t r e a tm e n ts  i n  each  

a e r i e s  a r e  eliovm in  Kg.* 01-54 The g rap h s  f o r  tre e it«

m ente 0  and E show t h a t  i n i t i a l l y  th e  c a ro te n e  c o n te n t
'  ' ' .  :

fo llo w e d  th e  p r o te in  pourcentage f a i r l y  - c lo s e ly  h u t  

t h a t  j a f t e r  a  d ip  i n  la y ^  i t  -rose d iepropôx>tionateX y 

ae  th e  seaeon  progressed* '' . î n  th e s e  two t r e a tm e n ts  

th e  r a t i o  o f  ca-i-^otena to  p r o te in  ten d ed  th e r e f o r e  to  

in c r e e a e  to w ard s a u t# m *  I n  treatm axxt A th e  p r o te in  

o o n to n t was o h y io u a ly  ap'px»e.ciahly a f f e c t e d  a t  th e  

f i r s t  and tM r d  c u t s  hy th e  '' im m ed ia te ly  p re c e d in g  

a p p l ic a t io n s  o f  m anure , w h ile  th e  c a ro te n e  c o n te n t  d id  

n o t  re sp o n d  to  th e  same egctent*- At t h e  f i r s t  c u t ,  th e  

d iscrep an cy  hetwoexx c a ro te n e  and p ro te in  was 

p a r t ic u la r ly  wide*-

I n  o r d è r  to  e lu c id a te  th e  f a c t o r s  in v o lv e d  in  

th e s e  v a r i a t i o n s  th e  r e l a t i o n s h i p  o f  c a ro te n e  to  

p r o te in  c o n te n t  wee exam ined in  g r e a t e r  d e t a i l  hy 

c a l c u l a t i n g - t h e  c o r r e l a t i o n  c o e f f i c i e n t s  and r é g r e s s io n  

e q u a tio n s ' f o r  e a ch  tapeatment i n  S e r ie s  0 and S o r ia s  4*

^  Ho a t te m p t wag made in  th e  p r e s e n t  t h e s i s  to  

d e te rm in e  th e  t o t a l  o u tp u t  o f  c a ro te n e  from  th e  

v a r io u s  tre a tm e n ts*  8 ln c e \h o w ë v e r , th e  p r ic e  o f  d r ie d  

g r a s s  i s  h a s e d  on I t s  c a ro te n e  c o n te n t ,  i t  was 

c o n s id e re d  % s i r a h l e  t o  B xm uim  th e  r e l a t i o n  o f  t h i s  

to  th e  p r o t e in  c o n ten t*
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These a r a  shawm I n  T ab le s  ana ABiK*

from  f a b le  A 3 |è0 , w hich r e l a t e s  to  S e r ie s  0 , I t  

w i l l  be seen  t h a t  i n  none o f  th e  t r e a tm e n t s , A, B, o ,

I ,  ^  a l l  o f  w hioh re o o iv e d  a  heavy m a n u rla l d r e s s in g  

i n  March « was th e  c o r r e l a t i o n  o f  c a ro te n e  c o n te n t  

and p r o te in  p e rc e n ta g e  Bigolf le a n t*  Hofe ra n e e  to  th e  

r e g r e s s io n  e c p a tio n e  co n firm s t h i s  absence  o f  

r e la t io n s h ip *  On th e  o th e r  hand , t r e a tm e n ts ,  0 ,  B,

I*> # ,  and  8 ,  w hich x 'Seoived e i t h e r  l i g h t  d r e s s in g s  o r  

mono, e l l  showed h ig h ly  s i g n i f i c a n t  c o r r e l a t i o n s  

betw een  c a ro te n e  and p ro te in *

, M oreovert when th e  r e s u l ts -  from  th e  f i r s t  c u t  

wore ex c lu d ed . Im tr e a tm e n t 0 ,  a  f a i r l y  c lo s e  

c o r r e l a t i o n  was shown, in d ic a t in g  t h a t  th e  norm al 

r c ia t io m s M p  o f  c a ro te n e  to  p r o te in  o n ly  b ro k e  do\m 

i n  th e  f i r s t  c ç t  i n  s p r in g ,  where th e  g r a s s  h ad  been  

h e a v i ly  manured* , '

The r e m i t s  from  T a b le s  A3 i l l  and A0 3 IB have 

a l r e a d y  shown t h a t  in  S e r ie s  4  th e  p r o te in  p e rc e n ta g e  

Of th e  h e rb a g e  i n  s p r in g  was l e s s  In f lu e n c e d  by  

H itro c i ia lk  th a n  waa t h a t  o f  s e r i e s  0# As T ab le  A0&81 

shows ÿ th e  c a r o t e n e , c o n te n t o f  th e  h erb ag e  was f a i r l y  

c lo s e ly  r e l a t e d  to  th e  p r o te in  p e rc e n ta g e  in  t h i s  

s e r i e s  even, u n d er th e  h e a v ie s t  m am riaX  tre a tm e n ts*

A n e x c e p tio n  was t r e a tm e n t b w hich  showed a  n e g a tiv e  

c o r r e l a t i o n  and r e g r e s s io n ,  b u t th e s e  were n o t 

s ig n i f i c a n t*

The g ra p h s  i n  Pig* 0*5 show t h a t  th e  c a ro te n e  $ 
p r o te in  r a t i o  te n d e d  to  I n c r e a s e  i n  autmm* To



examine th is  point fu r th e r , co rre la tio n  c o e ffic ien ts  
mià regresBlon equations ware calcu lated  for the 
carotene and protein  contents of a l l  the f i r s t  and a l l  
the l a s t  cuts in  each series* The results are shorn'

in Table A3$88.
The co rre la tio n  coefficient©  v-mm a l l  significant 

or highly s ig n if ic a n t, ; while the regression 
ooefficientB  did not differ significantly* Since 
however, the mean carotene contents were higher in 
antumi, the carotene content in  autumn estimated from 
the e g re s s io n  equation was In both cases appreciably 
higher than in  spring c*g* the estim ated content o f 
grass containing 1 #  crude pro tein  in spring i s  2?p 
or B98 mg*/8g* fo r s e r ie s  S and Series 4 resp ec tiv e ly , 
while the corresponding values In  autumn are 359 and

The re su lts  from the spring cuts were then 
d iv ided’in to  those derived from h e a v ily  and lig h tly  
dressed plots* Although the resu lt's  from the lig h tly  
dressed treatm en ts In  spring on B erios 4 are anomalous 
the other figu res oonfimi th a t ,  except w ith heavy 
spring dressings on I ta l ia n  ryegrass, tW re Was a high 

co rre la tio n  between carotene and p ro te in  content*
Since a higher carotene $, p ro te in  r a t io  « 0  found 

in  autumn than in  spring, an attempt was made to 
re la te  carotene content to  p ro te in  content and to 
time of season* M ultiple regression equations 
re la tin g  theme three fac to rs  were calcu lated  for 
treatm ents A, B, and 1 , in  each series* (Table A3t23)* 
In  four cases (treatm ent A in  Series 0, and treatm ents
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A, B, and In Oériea 4) the component o f the 
regx'^ossion. eqaati'on due to time was s ig n if ic a n t, and 
I t  may therefo re  be oonoludod th a t the progressive 

Increaee in  carotene towarde autumn * which has 
already been noted by Moon (25* B6) i s  associated  
d ire c tly  with the season.

Virtanen (6T) has suggested th a t the carotene 
content of herbage i s  associated with its rate of
growth, but the present re s u lts  do not support th is  

view. In Series S, fo r instance, the growth ra te  o f 
treatm ents A, 1 , or # , was exceptionally  high In 
spring but the carotene content of the herbage was 
lower than in  autumn, when growth was le ss  rapid*
Qn the other hchid, the herbage on Series B wâ i stemmy 

in  spring but leafy  In autumn* Fagan c t  .al, (68) 
have shown th a t while applications of nitrogenous man
ure generally  increase the le a f  s stem ra tio  o f 
herbage, they also  increase the p ro te in  percentage 

o f both the leaf and the stem* The high protein 
percentages obtained at the first out show that th is  
did in  fa c t occur in  Series 8, treatments A, B, and a . 
In autumn high protein percentages were again recorded 
but the herbage was much more leafy .

These re s u lts  lead to the conclusion th a t in  
■general, a high co rre la tio n  between carotene and 
p ro te in  content i s  shown, by leafy pastu re, and the 
ra t io  of omrotene to  p ro te in  Increases from spring 

to  autumn* When very heavy spring dl'essings of manun 
are applied,, the co rre la tio n  i s  reduced and in  the oasi
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o f  a  n a t u r a l l y  atemiiy typo  o f  g r a s s  I t  may become 

l a s l g n i f l e a n t  due to  th e  a b s o rp t io n  o f  n i t r o g e n  by 

th e  stem  w ith o u t a  c o rre sp o n d in g  in c re a s e  i n  th e  

c a ro te n e  eo n ten t*

The r e l a t i o n s h i p  b©tween., ..the c a ro te n e  con ten t., f if  a  

f r o  e h . sm dDle, and, th e  . eame sample, d r ie d

Sinoe the d a ta  p re s e n te d  on carotene c o n te n t a re  

b a se d  on sam ples o f  f r e s h  g r a s s ,  w h ile  i t  l a  i n  th e  

d r ie d  p ro d u c t t h a t  c a ro te n e  is o f  th e  g r e a t e s t  

econom ic im p o rta n c e , i t  was f e l t  d e s i r a b le  to  aecer-^ 

t a i n  whether any a p p re c ia b le  lo s s  was likely to  ta k e  

p la c e  d u r in g  the d ry in g  p ro cess*  Sam ples %?hich had 

b een  dried and h e ld  i n  a ir** free  c o n d i t io n s  a t  #% * 

were therefore a n a ly se d  and tW  r e s u l t s  compared w ith  

th e  corresponding f ig u r e s  for the fresh sam ples* The 
r e s u l t s  a r e  t a b u la te d  In  T ab le  A 3;IB , to g e th e r  w ith  

th e  d e r iv e d  correlation coefficients and r e g r e s s io n  

equations# The fo rm er show a  highly s i g n i f i c a n t  

c o r r e l a t i o n  b etw een  th e  fresh and d r ie d  sa m p le s , 

w h ile  the l a t t e r  in d ic a t e  a  c lo s e  i d e n t i t y  b e tw een  

th e  v a lu e s ,  th u s  confirming the e a r l i e r  oonoXuBioxis 

o f  W atson (B) “that the lo s s e s  in c a ro te n e  c o n te n t  due 

to  d ry in g  a r e  s l ig h t*

The. .Minei^al .C om position of th e  Herbage 
The r e s u l t s  o f  th e  a n a ly se s  o f  th e  ca lc iu m  and 

phosphorus c o n te n t  o f  th e  bulked sam ples for t r e a t 

m ents A, 0, and  I i n  e ach  s e r i e s  are shown i n  T ab le  

A0«24* The mean v a lu e s  have b een  c a lc u l a t e d ,  b u t  -  

b ecau se  o f  th e  sm a ll number o f  sam ples from  ea c h  

tr e a tm e n t  -  th e  s ta n d a rd  e r r o r s  were found  to  be  o f
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l i t t l e  v a lu e  i n  a s s e s s in g  s i g n i f i c a n t  d i f f e r e n c e s  and 

th e y  have n o t  th e r e f o r e  b een  shown*

I n  g e n e r a l ,  *Mie h erb ag e  i n  S e r ie s  3 was r i c h e r  

i n  lim e and p h o sp h a te  th a n  s e r i e s  4* I n  e a c h  s e r i e s  

th e  h ig h e s t  c o n te n t  was shown by th e  c o n t r o l  t r e a tm e n t  

Î5, and th e  lo w e s t by  t r e a tm e n t 1* As w i l l  h e  seem 

i n  T ab le  A 3 |2 6 , t r e a tm e n t  D in v a r ia b ly  had  th e  h ig h e s t  

p e rc e n ta g e  o f  c lo v e r s  and  b ro a d le a v e d  p la n ts *  S in ce  

cXovo3?B n o rm ally  have a  h ig h  lim e c o n te n t ,  th e  h ig h e r  

ca lc iu m  c o n te n t o f  th e  m ixed h e rb ag e  woixld a p p e a r  to  

have b e e n  due to  i t s  b o ta n ic a l  com position*

The li ig h e o t c o n te n t o f  p h o sp h a te  was shown by 

tr e a tm e n t  I  w hich  i*0 c e iv e d  e x t r a  d r e s s in g s  o f  

p h o sp h a te  and p o ta s h  d u r in g  th e  se a so n , b u t  w h ile  i n  

s e r i e s  3 th e  p h o sp h a te  p e rc e n ta g e  o f  t r e a tm e n t A was 

p r a c t i c a l l y  a s  h ig h  a s  t h a t  o f  t r e a tm e n t I  th e  

d i f f e r e n c e  betw een  t r e a tm e n ts  X and A was a p p re c ia b le  

i n  s e r i e s  4# T h is  i s  p ro b ab ly  r e l a t e d  to  th e  low 

pH o f  th e  s o i l  i n  th e  l a t t e r  s e r i e s  w hich w ould 

cau se  %'apid p h o sp h a te  f ix a t io n *  I n  such  c o n d i t io n s  

f r e q u e n t  d r e s s in g s  a re  n e c e s s a ry  to  m aix ita in  a  h ig h  

l e v e l  o f  a v a i l a b le  p h o sp h a te  i n  th e  s o il*

C o n s id e ra t io n  o f  th e  v a lu e s  f o r  e a ch  c u t  

s u g g e s ts  t h a t ,  a s  w ith  p r o te in  and c a ro te n e ,  th e r e  was 

a  ten d en cy  f o r  b o th  th e  lim a and p h o sp h a te  c o n te n t  to  

f a l l  from  A p r il  to  May and  .then  t o  r i s e  tow ards autumn 

I n  t r e a tm e n t  I  i n  b o th  s e r i e s  how ever, th e r e  a p p e a rs  

to  be . a  s l i g h t  in c r e a s e  In  th e  c o n te n t  o f  p h o sp h a te  

a f t e r  th e  second  and t h i r d  a p p l ic a t io n s  o f  manure* 

S easo n a l v a r i a t i o n s  i n  lim e  and  p h o sp h a te  c o n te n t  o f
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h erb ag e  have b een  r e p o r te d  by many w o rk ers (1 9 *71 ,78 ) 

b u t  In  a l l  c a s e s  th e  v a r i a t i o n s  betw een  q u ts  have b een  

w ide and d e f i n i t e  c o n e lu s io n e  r e g a rd in g  t h e i r  r e l a t i o n  

to  s e a s o n  ca n n o t be made* A ccord ing  to  Woodxîian (1 9 ) , 

th e y  a r e  l a r g e l y  depen d en t on c l im a t ic  c o n d itio n s *

Fagan (71 ) i n v e s t ig a t in g  u p la n d  p a s tu r e s  h a s  showr. 

t h a t  b o th  lim e  and p h o sp h a te  w ere red u ced  w ith  i n 

c re a s e d  a p p l ic a t io n s  o f  n itro g e n ?  Woodman w ith  low

la n d  p a s tu r e ,  found  t h a t  lim e  was d e p re s se d  b u t  th e re  

was l i t t l e  ev id en ce  o f  changes due to  m anuxdal t r e a t 

ment in  th e  C o n ten t o f  p h o sp h a te  o r  p o ta s h  on  p a s tu re  

f e r t i l i s e d  w ith  n i t ro g e n o u s  m anures, w h ile  G ro e h h il l  

and Page (7 8 ) have shown a  p o s i t iv e  c o r r e l a t i o n  betw een 

p h o sp h a te  and c ru d e  p r o te in  co n ten t*

I n  g e n e r a l ,  i n  th e  p r e s e n t  e x p e r im e n ts , th e  lim e 

c o n te n t  o f  t r e a t e d  h erb ag e  was low er th a n  t h a t  o f  th e  

c o n t r o l  t r e a tm e n ts ,  w h ile  on th e  o th e r  h an d , th e  con ten t 

o f  p h o sp h a te  -  and o f  p r o te in  -  was h ig h e r  th e n  t h a t  o f  

th e  co n tro l* : The r e s u l t s  th e r e f o r e  te n d  to  c o n f irm

th e  f in d in g s  o f  Pagan and Woodman r e g a rd in g  l im e , and  

th o se  o f  Q re o h h il l  and Page on phosphate,*;:,;

Prom '{he p r a c t i c a l  v ie w p o in t th e  r e s u l t s  i n d ic a t e  

once more t h a t  manm?ing o f  p a s tu re  even a t  toie h ig h e s t  

l e v e l  had  l i t t l e  a p p re c ia b le  e f f e c t  on th e  lim e and 

p h o sp h a te  c o n te n t  o f  th e  herbage*:;. I n  view  o f  th e  

h ig h e r  t o t a l  y i e ld s  p ro d u ced  by th e  h e a v ie s t  m a n u ria l 

t r e a tm e n ts  th e  t o t a l  o u tp u t o f  m in e ra ls  w ould b e  

in c r e a s e d ,  b u t  a s  i s  shown l a t e r ,  s o i l  a n a ly s i s  gave 

no ev id en ce  o f  an  o v e r a l l  r é d u c t io n  in  th e  w v a ila b le  

phospha te  o r  p o ta s h  c o n te n t  o f  the  so il* ;
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The i n f lueiiGé o f  th e  Ti^eatments on th e  

B o ta n ic a l  O om position o f  th e  Bwards 

I n  s p r in g  1946 th e  sw ard on B e ria e  8 was p re 

d o m in an tly  I t a l i a n  ry e g ra s s  w h ile  t h a t  on S e r ie s  4  

c o u ld  he e la sse c l ao eo rd ln g  to  D av ies (7 0 ) a s  * l s t  

G la s s  Ryegrass P a s tu re " *

B o ta n ic a l  a n a ly s e s  were c a r r i e d  o u t on th e  two 

swards by th e  P o in t  Q uadra t M ethod, in  th e  f i r s t  and 

seco n d  weeks o f  A ugust, and #%e mean r e s u l t s  f o r  each  

tr e a tm e n t a re  ahomx I n  T ab le  ASrBB*

The d a ta  in T ab le  ABtBB have been r e a r r a n g e d  and 

aum m arised in  T ab le  A0SÊ6# T h is  t a b l e  shows t h a t  th e  

b o ta n ic a l  coim position was q u i t e  c l e a r ly  r e l a t e d  to th e  

m a n u ria l tre a tm e n t*  When compared e i t h e r  w ith  th e  

c o n t r o l  results o r  w ith  th e  r e s u l t s  fromx l i g h t  d re ss in g ^  

heavy dressings r a i s e d  th e  p e rc e n ta g e  o f  th e  b e t t e r  

g r a s s e s  and re d u c e d  th e  p e rc e n ta g e  o f  th e  p o o re r  

g r a s s e s  and b ro a d le a v e d  p la n t s  and th e  b la n k  s p a c e s .

The r e s u l t s  from  tr e a tm e n ts  0 and 0 a r e  o f  p a r t i 

c u la r  i n t e r e s t*  W ith treatment e ,  where 6 cwt* o f  

H itro c h a lk  were a p p l ie d  i n  l a t e  May, the co m p o sitio n  

o f  th e  sward in A ugust was v i r t u a l l y  I d e n t i c a l l y  w ith  

t h a t  o f  t r e a tm e n ts  A, B, and Ï w hich r e c e iv e d  an  e a r l y  

s p r in g  d ress in g ; in  a d d i t io n  to  t h a t  i n  May. On th e  

other hand, th e  sw ard on tr e a h n e n t  G, w hich  o n ly  

r e c e iv e d  th e  e a r l y  s p r in g  d r e s s in g ,  was in te rm e d ia te  

in  coB iposition  between the heavy  and th e  l i g h t l y  

dressed swaisds* T h is  sward was com parab le  i n  

b o ta n ic a l  composition and i n  y i e l d  w ith  t r e a tm e n ts  A 

and B at th e  f i r s t  c u t  an d  t h e  deterioration had only
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become a p p a re n t s in c e  than* On th e  o th e r  h an d , 

tre a tB ie n t G w hich  r e c e iv e d  one heavy  d r e s e in g  i n  May 

waa coxaparable i n  b o ta n ic a l  co m p o sitio n  and  i n  y i e l d  

w ith  tre a tm o n te  A and  B in  August* I t  a p p e a rs  

th e r e f o r e ,  t h a t  a  r a p id  change in  b o ta n ic a l  

eom x>osition c a n  be a f f e c t e d  by heavy m a n u ria l 

d r e s s in g s  b u t  t h a t  t h i s  im provem ent i s  t r a n s i e n t  un 

l e s s  th e  d r e s s in g s  a re  r e p e a te d  a t  f a i r l y  f r e q u e n t  

in te r v a ls *

I n  S e r ie s  0 th e  p e rc e n ta g e  o f  I t a l i a n  r y e g r a s s  

was a p p re c ia b ly  h ig h e r  i n  tre a tm e n t A th a n  in  t r e a t 

m ents B o r  I  w hich  had r e c e iv e d  s im i la r  m a n u r ia l 

t r e a tm e n ts  b u t  t h i s  i s  p ro b a b ly  due to  th e  u n d u ly  

h ig h  p ro p o r t io n  o f  weeds in  th e s e  tre a tm e n ts#  On 

th e  o th e r  h an d , ±n S e r ie s  4  th e  ^percentage o f  ry e g ra s s  

ex ceed ed  t h a t  i n  t r e a tm e n ts  A and B* I n  t h i s  case  

th e  p ro b a b le  e x p la n a t io n  i s  t h a t  due to  th e  low pH 

o f  th e  s o i l  i n  t h i s  s e r i e s ,  c a u s in g  p h o sp h a te  f i x a t i o n  

in  th e  s o i l ,  th e  a d d i t io n a l  d r e s s in g s  o f  p h o sp h a te  

and p o ta s h  i n  tro a tr iie n t t  were o f  r e a l  v a lu e  in  

s t im u la t in g  th e  b e t t e r  g ra s se s#

The E f f e c t  o f  th e  T rea tm en ts  on th e  S o i l  

As a l r e a d y  m e n tio n ed , s o i l  sam ples w ere w ith -  

drawn from  each  p lo t  b e fo re  e a c h  cut*  T hese w ere 

a n a ly se d  f o r  pH, a v a i la b le  p h o sp h a te  and a v a i l a b le  

po tash#  However, i n  view  o f  th e  la r g e  mass o f  d a ta  

in v o lv e d , and o f  th e  f a c t  t h a t  l i t t l e  vox’i a t i o n  was 

shown th ro u g h o u t th e  se a so n , th e  f u l l  r e s u l t s  a re  

n o t p re se n ted #

The mean r e s u l t s  i n  s p r in g  b e fo re  th e  a p p l i c a t io n
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o f  lim e and maauro wore a s  fo llo w a ;

pH A v a ila b le
%

(m g,/190g,

S o r ia s  3 8*88 7 .4

S e r ie s  4  8 .0 1  4 .8

A v a ila b le

(rug./lOOg* ) 

8 .8 7  

6 .4 8

From th e  p r a c t i c a l  p o in t  o f  view  th e  m a jo r  

q u e s t io n  I n  r e l a t i o n  to  th e  s o i l  i s  th e  o v e r a l l  e f f e c t  

o f  th e  t r e a tm e n ts  on s o i l  f e r t i l i t y #  F o r t h i s  

p u rp o se  th e  s o i l  a n a ly s e s  on th e  sam ples ta k e n  in  

s p r in g  b e fo re  th e  a p p l ic a t io n  o f  lim e o r  m anure in 
S e r ie s  8 ,  and b e fo re  th e  a p p l ic a t io n  o f  lim e i n  Sex’i e s  

4 , have b ee n  com pared v /ith  th e  m a ly s e s  from  th e  

sam ples ta k e n  at th e  l a s t  o u t  o f  th e  p lo t s  in th e  

autum n.

In S e r ie s  8, the diffe3?© nces m easured  th e  net 
e f f e c t  o f  the a p p l ic a t io n  o f  l im e , th e  b a s ic  m anuring , 

th e  m&murial t r e a tm e n ts ,  and th e  rem oval o f  h e rb ag e  

from  th e  p l o t s .  I n  Series 4  th e  b a s ic  m anuring  was 

ex c lu d ed  from  th e  d i f f e r e n c e  s in c e  p h o sp h a te  i n  th e  

form  o f  b a s ic  slag h ad  b een  added b e fo re  th e  f i r s t  

soil sam ple was token* The s p r in g  and autumn v a lu e s  

f o r  pH, a v a i l a b le  p h o sp h a te , and a v a i la b le  p o ta s h  a r e  

sh o rn  i n  T ab le s  A8:S7 and A8;S6*

The d i f f e r e n c e s  i n  e a ch  p l o t  were c a lc u l a t e d  and 

t r e a t e d  by  a n a ly s i s  o f  v a r ia n c e . One t y p i c a l  

exam ple (pH i n  S e r ie s  8) i s  shown in  T ab le  A3$89*

The mean differences, th e  standard e r r o r  o f  the mean, 

and th e  s ig .n if ic a p t^  d i f f e r e n c e s  betw een  m eans, where 

s ig n i f ic a n c e  was Bhomi by a n a ly s i s  of vax»iance, a re



Tabla 8 :6

Mean Blffareiioés in  Boil cQuatituenté bàtweâia " 
thé beginning: and tha and of the seàson 

(Available ê  i:n riig./iOÔg*)

Positive values indicate an increaea 

from spring to autumn

S e r ie s  8 S e r ie s  4

T r e a t -
m entF

pH % pH P A

A 0 .0 4 1 .6 6 .7 0 .8 5 0 ,0  0*9

B —0 . 06 0 .1 6 .1 0 .3 8 ■ - 0 .9  0 ,0

G ^ . 0 4 1 .1 6 .0 0 ,4 5 0 .4  - 0 ,5

D 0 .8 6 0 .8 1 .7 0 ,3 ? - 0 .1  1 ,5

B 0 .0 0 0 .9 4 .7 0 .1 6 0 .3  1*4

W • ^ .0 7 0 .2 4 .6 0*15 - 0 .0  1 ,9

à 0 .1 4 0 .3 2 .4 0 .4 1 0 ,0  0 .4

H 0 .0 7 0 .2 8»1 0 ,8 4 - 0 ,8  -0*3

I -0 .0 7 1*6 5*9 0 .3 6 0 .5  0*7

Me&h 0 .0 5 0 .7 7 4 ,3 5 0 .3 0 -#Q.OB 0 .6 6

S ta n d a rd  
e r r o r  o f  
mean 0 .0 8 0 .6 8 0 .6 0 0*06 0 .7 1  2 .6 #

S ig n i f i c a n t  
d i f f e r e n e e  
betw een  
means 0 .2 4 n . a . 1*81 0 .1 8 n .s #  n»0 é



shown, f o r  a l l  .t r e a tm e n ts  and  a l l  th r e e  o o n e t i tu e n t s  

i n  T ab le  3$6$

The a n a ly s e s  o f  v a r ia n c e  in d ic a te d  t h a t  th e  d a ta  

wae e x tre m e ly  v a r ia b le  and th e  c é ô f f l a i ê n t a  o f  

v a r i a t i o n  w ere v e ry  h ig h  (20 1$WS) ? s i g h l f i c a n t

di:% % rehoee betw een t r e a tm e n ts  were on3y shown i n  

th r e e  o a s e s .

The g e n e ra l  means show that there was in v a r ia b ly  

an increase i n  pH end a v a i la b le  nutrients; th e  

in c r e a s e  was however^ o n ly  s i g n i f i c a n t  i n  th e  e a se  o f  

p o ta sh  i n  S e r ie s  3 . Few s i g n i f i c a n t  differences wore 
Bhown between treatments and no p r a c t i c a l  im p o rta n ce  

can  he a t ta c h e d  to  them. I t  w i l l  he  noted however, 
tîmt in  S e r ie s  5, the ptf o f  treatWht B increased 
s i g n i f i c a n t l y ,  w h ile  no change waa shown hy  th e  

o th e r  t r e a tm e n ts ,  and th e  available p o ta s h  was 

a p p a re n t ly  in c re a s e d  by e v e ry  tr e a tm e n t  when compared 
with # e  c o n t r o l .  T rea tm en t I  i n  w hich 3?hospliate and 

p o ta sh -w e re  added  d u r in g  th e  se a so n , showed no g r e a t e r  

increase th a n  i n  t r e a tm e n t  A. I n  aeries 4  ■ ,

s i g n i f i c a n t  d i f f e r e n c e s  were shown o n ly  i n , t h e  pH end 

th e y  can n o t be r e l a t e d  to  th e  tre a tm e n ts*

I n  v iew  o f  th e  h ig h  d eg ree  o f  v a r i a b i l i t y  showh 

by % # d a ta  I t  would ho unw ise to  p la c e  any g r e a t  

r e l l a n o e  on th e  r e s u l t s  o f  th e  s o i l  a n a ly s e s ,  h u t  i t  

a p p e a rs  t h a t  a f t e r  m e  y e a r  th e r e  waa no e v id en c e  o f  

a  lo r n  o f  p h o sp h a te  o r  p o ta s h  o r  a  change I n  pH ev en  

w ith  th e  h e a v ie s t  a p p l ic a t io n s  Of n i tro g e n o u s  manures* 

I t  i e  o f  i n t e r e s t  to  n o te  t h a t  in  a  r e c e n t  p a p e r  by 

O ashen (74 ) on th e  m anuring  o f  hay  o v er a  p e r io d  o f
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B2 y e a r s ,  th e  h e a v i e s t  m a n u ria l traa tm exxts, w h ich  

in c lu d e d  129  lb #  n i t r o g e n  p e r  a ero  p ar  annum m a in -  

ta in o c l à  y i e l d  o f  th r e e  t im e s  c o n t r o l ,  and t h a t

th e  annual rc ite  o f  d e t e r i o r a t i o n  in  y i e l d  w as no grea- 
t o r  than on l e s s  i n t e n s i v e l y  manured a rea s*

Bèonomio. .R ésu lta  

'As a  f i n a l  m e is u r e  o f  the r e l a t i v e  v a lu e  of tW 
t r e a tm e n t s ,  c o s t s ,  fo o d  v a l u e s ,  and p r o f i t e  p er  a c r e  

vmre' oniculated* It was assumed t h a t  when th e  g r a s s  

s e e d s  w ere sown under a c e r e a l ,  I t a l i a n  r y e g r a s s  

w ou ld  hdya a l i f e  ,o f  i è  .y ea rs  and a  long l e y . a  l i f e  

o f  a t  l e a s t  B y e a r s#  On this b a s i s  th e  b a s i c  a n n u a l  

ch a rg e  p e r  a c r e  was computed aa Shown i n  T a b le  A S;30  

t o  b e  ^4s- Oi 8  f o r  S e r ie s  3  and 4 / «  f o r  s e r i e s  4*

T a b le s  A3$31 and A3&32 show th e  w e ig h t  o f  

H itr o c h a lk  a p p l ie d ,  the yields p er  a c r e  o f  d ry  m a tte r  

and i t s  c a l c u l a t e d  n u t r i e n t  c o n t e n t ,  th e  c o s t s ,  food 
V a lu e s  and p r o f i t s  p er  ton, and the p r o f i t s  per a c r e  

f o r  e a c h  tr e a tm e n t  in S e r ie s  3  .and S é r i e s  4# S in c e  

th e  M g h o s t  e f f i c i e n c y  o f  r e c o v e r y  o f  n i t r o g e n  vms 

siioxm i n  ea ch  s e r i e s  by  th e  s p r in g  c u t s  from  t r e a t 

m ent 0 ,  s im i la r  d a ta  f o r  th e  f i r s t  two o f  th r e e  o u t s  

o f  t h i s  tr e a tm e n t  were a l s o  c a lc u l a t e d  -  o n ly  h a l f  

th e  b a s ic  a n n u a l ch a rg e  b e in g  included i n  the c o s t#  

The manurial a p p l ic a t io n #  and their e f f e c t s  on  

th e  yields and C h em ical c o m p o s it io n  o f  th e  h erb a g e  

have a lr e a d y  been discussed#
I t  w i l l  be  n o te d  t h a t  th e  e s t im a te d  c o a t  p e r  to n  

i s  lo w e s t  In  th e  c o n t r o l  tr e a tm e n t B and in c r e a s e s  

r o u g h ly  w ith  th e  w e ig h t  o f  m a n u ria l a p p l ic a t io n *
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The h ig h  0 OB% to n  t r e a tm e n t  I  was due to  th e  'in e re a s o d  

c o a t  o f  c o n c e n tr a te d  com plété  f e r t i l i s e r  com pared 

w ith  H ltro o h a ik .

The fo o d  v a lu e s  p e r  to n  depended on th e  c ru d e  

p r o te in  p e rcen tag e#  F o r any g iv e n  w e ig h t o f  manurial 
d re s s in g  th e  fo o d  v a lu e  o f  th e  h erb ag e  was th e r e f o r e  

“h ig h e s t  when most o f  th e  m anure was a p p l ie d  i n  th e  

s p r in g ,  and p r o f i t a  p e r  to n  showed th e  same t r e n d ,  i#e# 

th e  in c re a s e d  c o a t  of p ro d u c tio n  was ou tw eighed  by  th e  

in c re a s e d  v a lu e  o f  th e  p roduct#  T rea tm en t A in  b o th  

s e r i e s  to g e th e r  w ith  t r e a tm e n ts  B and 0 i n  S e r ie s  4  

gave th e  h ig h e s t  o v e r a l l  p r o f i t s  p e r  ton* M oreover, 

th e  Waviest m a n u ria l dressings gave th e  h e a v ie s t  

y i e ld s  p e r  a c re  so t h a t  th e  d i f f e r e n c e  W tw een  t r e a t 

m ents was f u r t h e r  ac ce n tu a te d *  I n  t r e a tm e n ts  A, B,

0 ,  and B o f  S e r ie s  B th e r e  was an  in c re a s e  in  p r o f i t  

o f  70 -  p e r  a c re  f o r  e a c h  s u c c e s s iv e  d r e s s in g  of
6 owt# o f  H itroehallc#  I n  S e r ie s  4  th e  in c r e a s e  i n  

y i e l d  and  In  p r o f i t  from  th e  first 6 cwt. ( tre a iM e n t 0 ) 

was much greater th a n  i n  S e r ie s  B o r  In su b se q u en t 

d r e s s in g s ;  n e v e r th e le s s  th e  profit p e r  a c re  -f r#% t r e a t 

m ent B was t r e b l e d  by  t r e a tm e n t A*

In com puting th e  fo o d  v a lu e  o f  th e  h e rb a g e , no 

acco u n t was ta k e n  o f  m in e ra l  c o n te n t  and  th e  in c r e a s e s  

shown i n  tr e a tm e n t I  w ere in  any ca se  s l ig h t#  T h is  

treatment was th e r e f o r e  l e a s  profitable then treatment 
A, even i n  s e r i e s  4  where i t  gave- a h ig h e r  y ie ld *

I t  w i l l  b e  n o te d  t h a t  when th e  f i r s t  two o r  tix ree  

c u t s  from  tre a tm e n t  0 a re  com pared w ith  th e  r e s u l t s  

from  th e  f u l l  s e a so n , th e  c o s t  p e r  to n  I s  lo w e r , and
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th e  V alue and p r o f i t  to n  i e  h ig h er#  H o v e rth e le e e  

th e  p r o f i t  p e r  a c r e  l e  in e ram sed  o n ly  s l i g h t l y  i n  

s e r i e s  3 , and i s  in  f a c t  red u ced  i n  S e r ie s . 4# Ixi 

th e  l a t t e r  s e r i e s ,  th e  y i e ld s  from  a l l  o u ts  w ere h ig h , 

so  t h a t  e a c h  in d iv id u a l  t r e a tm e n t was p r o f i t a b l e ;  

ix% S e r ie s  3 how ever, th e  y i e l d s  from  s e v e r a l  o f  th e  

l a t e r  c u t s  w ere v e ry  low  and i t  would ap p ear t h a t  

th e y  w ere i n  f a c t  u n p ro f i ta b le *

T hese r e s u l t s  co n firm  th o s e  p re s e n te d  e a r l i e r  i n  

show ing t h a t  t r e a tm e n t  A was th e  m ost s a t i s f a c t o r y  i n  

e v e ry  way*
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PART lŸ

I n  P a r t  I ,  th e  developm ent o f  c ro p -d ry in g  h as  

b een  b r i e f l y  x'eviowad and  th e  im p o r ta n t c o n t r ib u t io n  

th e  p ro c e s a  oan  make to  th e  n a tio n *  a fo o d  s u p p l ie s  

h a s  b een  p o in te d  o u t .  I t  h a s  b een  s t r e s s e d  t h a t  a  

h ig h  y i e l d  o f  h e rb a g e , p roduced  a t  a  low  c o s t  and 

ev e n ly  d i s t r i b u t e d  o ver th e  s e a so n , i s  n e c e s s a ry  to  

m in im ise  th e  o v e r a l l  c o s t s  o f  p ro d u c tio n  o f  d r ie d  

g ra ss*

E vidence h a s  b een  q u o ted  w hich I n d ic a te s  t h a t  

th e  g r e a t e s t  y i e l d  o f  m a te r ia l  o f  h ig h  n u t r i t i v e  

V alue i s  o b ta in e d  when th e  h erb ag e  i s  c u t  b e fo re  

f lo w e r in g , and  th e  p o s s i b i l i t y  o f  in c r e a s in g  y i e ld s  

and lo v e i l i n g  t h e i r  s e a s o n a l d i s t r i b u t i o n  by th e  u se  

o f  ch em ica l f e r t i l i s e r s  h a s  been  su g g e s te d .

I n  P a r t  I I ,  a  two y e a r  ex p erim en t h as  b ee n  

d e s c r ib e d  i n  w hich tW  y i e l d s ,  s e a s o n a l p r o d u c t iv i ty  

and ch e m ic a l co m p o s itio n  o f  fo u r  c ro p s  u n d e r f o u r  

m a n u ria l t r e a tm e n ts  were s tu d ie d .  The o ro p s  w ere 

v e tc h e s ,  b a r l e y ,  a  r y e g ra s s  le y  and  a  c o c k s fo o t la y .  

The m a n u ria l t r e a tm e n ts  in c lu d e d  a c o n t r o l  and  th r e e  

t r e a tm e n ts  in  w hich 3 f  cw t. o f  H itro c h a lk  (01 lb .  o f  

n i t r o g e n )  m r a  a p p l ie d  i n  o n e , tw o, o r  th r e e  d ressin g i^  

d u r in g  th e  season*

The s t a t i s t i c a l  la y o u t ,  w hich in v o lv e d  4  

r e p l i c a t i o n s  o f  16 o ro p -^ trea tm e n ts , was found  to  be 

s a t i s f a c t o r y  and  s i g n i f i e  a n t  d i f f e r e n c e s  i n  y i e l d s  

and p e rc e n ta g e s  o f  d ry  m a t te r  and crude  p r o t e in  w ere



shown hotw een é rô p ^ tra a tm a n ts i  TW i^esuXta from  th e  

an n u a l enopa were com panahle in  IBéë .and 1946# h u t  th e  

yield fromi th e  l e y s  waa s l i g h t l y  h ig h e r  in th e  second 

year#  In th e  first y ea r#  p ro d u c tio n  OJii n o t  how ever 

h e g in  u n t i l  Ju ly #  w h ile  i n  th e  second y ea r#  i t  was 

sp re a d  o v er a  f u l l  nim  m onths i*e# May © ctoher*

When t r e a t e d  w ith  n itro g e n o u s  m anures# 

s i g n i f i c a n t  re sp o n se s  In y i e l d  and in c ru d e  p r o t e i n  

■percentage were shown hy a l l  c ro p s  e z o e p t v e tch es#  

d i f f e r e n c e s  i n  y i e l d  and  c o m p o sitio n  w ere found  to  he 

a s s o c ia te d  with th e  m ethod o f  d 3 .s tr ih u tin g  th e  

n itro g e n o u s  f e r t i l i s e r s #  T h is  a ls o  a f f e c t e d  th e  

se a s o n a l d i s t r i h u t i o n  o f  th e  y ie ld s *

The y i e l d s  a t t a i n e d  ran g ed  from  66 ewt# p a r  

ao re  o f  d ry  m a t te r  -or 406 1*106 ’Ih#,-, p e r  a c re  o f

crude p ro te in #  The crude p r o te in  p e rc e n ta g e  re a c h e d  

60$ w ith  v e tc h e s  and b a r le y  and 06$ w ith  the leys#':

By e n c o u ra g in g  th e  g r a s s  s p e c ie s  a t  th e  egcpense. 

o f  th e  c lo v e rs#  th e  n itro g e n o u s  m anures a f f e c t e d  th e  

babanical co m p o sitio n  o f  th e  swardS#,.

The c o s t  o f  p ro d u c in g  d r i e d  herbage  u n d e r th e  

d i f f e r e n t  t r e a tm e n ts  was e s t im a te d  and th e  value*  

b a se d  on th e  n u t r i e n t  c o n te n t  o f  such  crops#  was 

a sse ssed *  Oorapariaon of c o s t s  w ith  fo o d  v a lu e s  

showed t h a t  'b a r le y  would he u n p r o f i t a b le  u n le s s  o n ly  

one o u t  was ta k e n  and th e n  th e  c ro p  a llo w ed  to  r ip e n  

f o r  h a rv e s t*  VotchOa were shown to  bo on th e  m arg in  

o f  p r o f i t a b i l i t y  while i t  was e s t im a te d  t h a t  th e  le y s  

u n d er th e  h o s t  t r e a tm e n ts  would g iv e  an a p p re c ia b le  

p r o f i t ^
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A n o te  on th e  v a l i d i t y  o f  sm a ll sam ples a s  

e s t im a te s  o f  y i e l d  showed th e s e  to  he f a i r l y  r e l i a b l e  

f o r  g r a s s  le y s  b u t  g u i te  u n s a t i s f a c to r y  f o r  th e  an n u a l 

c ro p s  u sed  i n  th e  e%:poriment*

I n  P a r t  I I I ,  th é  e f f e c t s  o f  n in e  d i f f e r e n t  

m a n u ria l t r e a tm e n ts  on two s e p a r a te  g r a s s  sw ard s ,h a v e  

.-been d e s c r ib e d .  U p .to  10 owt# o f  N itro c h a lk  (610 l b ,  

o f  n i t r o g e n )  w ere a p p l ie d  p e r  a c re  and v a r io u s  m ethods 

o f  d i s t r i b u t i n g  th e  a p p l i c a t io n  o v er th e  se a so n  w ere 

ad o p ted ,

The s im p l i f i e d  s t a t i s t i c a l  la y o u t  a d o r e d  was 

fo u n d  to  be s a t i s f a c t o r y ,

The r e s u l t s  o b ta in e d  from  th e  two g r a s s  sw ards 

were com pm 'able, b u t  th e  o ld  and  vm ll e s t a b l i s h e d  lo n g  

le y  was shown to  bo s u p e r io r  i n  y ie ld , to  th e  I t a l i a n  

ry e g r a s s  sw ard , .Apart from  c a ro te n e ,  no a p p re c ia b le  

d i f f e r e n c e s  in  ch em ica l co m p o sitio n  w ere n o t ic e d  

betw een  th e  swards.,.

The m ost h e a v i ly  m anured tr e a tm e n ts  gave m arked 

in c r e a s e s  in  y i e l d  and im proved th e  c ru d e  p r o t e in  

c o n te n t  o f  th e  h e rb a g e , Where 18 cwt., o f  H itro o h a lk  

w ere a p p l ie d  in  th r e e  d r e s s in g s ,  th e  y i e l d  o f  dry  

B la tte r  was d o u b le , and o f  c ru d e  p r o t e in ,  t r e b l e ,  t h a t  

o f  th e  c o n tro l*  Y ie ld s  up to  74  cwt* d ry  m a t te r  and 

1 ,750  lb*  c ru d e  p r o te in  were reco rded*  I n  some 

in s t a n c e s ,  i t  was found  t h a t  th e  b e s t  re s p o n s e s  from  

a g iv e n  w e ig h t o f  manure were o b ta in e d  when i t  was 

a p p l ie d  in  a minimum number o f  d r e s s in g s .  The 

h e a v ie s t  d r e s s in g s  g iv e n  a t  one tim e w ere 6 cw t, 

B i t ro c h a lk  (104  lb*  o f  n itro g e n )<  p e r  acre.
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Im a l l  t r e a tm e n ts  however# In c lu d in g  one 

s p e c i f i c a l l y  d e s ig n e d  to  liicroas©  th e  m id -se a so n  

p ro d u e t lo n , more th a n  60$ of th e  total y i e l d  o f  d ry  

m a t te r  was g iv e n  b e fo re  th e  end o f  June# and 

c a l c u l a t i o n s  o f  th e  p e rc e n ta g e  re c o v e ry  o f  n i t r o g e n  

show t h a t  t h i s  was much low er I n  June and J u ly  th a n  

i n  th e  earlier or later p e r io d s  of th e  season# I t  

was noted that th e  percentage recoveiw  in c r e a s e d  w ith  

th e  w e i^ i t  o f  th e  application* A d d itio n a l d r e s s in g s  

o f  p h o sp h a te  and  p o ta s h  d u r in g  th e  sea so n  d id  not# 
however# m a t e r i a l l y  in f lu e n c e  th e  y i e ld  o r  th e  

chemical co m p o s itio n  o f  the h e rb a g e #

The heavy  m a n o ria l treatments gave h e rb ag e  o f  up 

to  80$ c ru d e  p r o te in  on I t a l i a n  ryegraSB  and  06$  on 
th e  established p a s tu r e  in  sp rin g #  b u t  th e  c o n te n t  o f  

n o n - p ro te in  nitrogen Was n o t abnorm al n o r  was th e  

presence o f  nitrate d e te c te d  i n  th e  herbage#

The c a ro te n e  c o n te n t ,  w hich  was exam ined in  some 

d e t a i l  was shown to  ran g e  from  150 # 600 th e

c o n te n t  o f  th e  established pasture being#  i n  g e n e ra l#  

h ig h e r  th a n  that o f  I t a l i a n  ry e g ra ss*  i t  was shown 
th a t#  e x c e p t where a. stemmy iy p e  o f  h e rb ag e  was 

h e a v i ly  manured# th e  c a ro te n e  c o n te n t  was p o s i t i v e l y  

c o r r e l a t e d  w ith  th e  p r o te in  c o n te n t  and w ith  th e  tim e 

o f  season. I t  is suggested t h a t  h ig h  c a ro te n e  co n ten t 

i s  an  in c i ic a t io n  o f  l e a f i n e s s  and n o t  n é c e s s a r i ly o  

o f  à  high growth ra te #  In oonfiimatlon o f  e a r l i e r  

work i t  was found  t h a t  d ry in g  per, so  d id  h o t  

a p p re c ia b ly  red u ce  th e  c a ro te n e  c o n te n t  o f  th e  herbage* 

Heavy dressings o f  n itro g e n o u s  manure r a p id ly  a f f e c t e d
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en co u rag in g  th e  b e t t e r #  more v ig o ro u s  g r a s s e s ,  a t  th e  

expense ù t  th e  p o o re r  g r a s s e s  and b ro ad  le a v e d  p l a n t s .  

When d r e s s in g s  w ere d laoontlnued .#  th e  sw ards te n d e d  to  

r e v e r t  to  t h e i r  o r i g i n a l  eom positlon*

The r e s u l t s  o f  th e  s o i l  a n a ly s e s  w ere shown to  be 

h ig h ly  v a r i a b l e ,  but there was no evidence of any 

red u e tlo rn  o f  a v a i la b le ,  p h o sp h a te  o r  p o ta sh  due to th e  

treatments# and the s o i l  r e a e t i o n  was In  f a s t  s l i g h t l y  

improved^

When th e  p r o f i t a b i l i t y  o f  th e  t r e a tm e n ts  was 

com pared the h e a v ie s t  m a n u ria l d r e s s in g s  were shown 
to  g iv e  the highest yield# the highest p r o te in  

p e rc e n ta g e  in  the h erb ag e  and th e  greatest p r o f i t  p e r 

acre*. '

.Ooaol-usl.on

O o n s ld e ra tlo B  # f  th e  r é s u l t a  su g g e s ts  t h a t ,  

p ro v id e d  elimatlo conditions i n  r e s p e c t  o f  r a i n f a l l  

and temperature a re . fa v o u rab le ., h erb ag e  f o r  c ro p -  

d ry in g  c a n  b e  p roduced  in  f a i r l y  l e v e l  q u a n t i t i e s  

over an extended season o f  s i x  months*
Produo tien i n  th e  first th r e e  m onths could be 

o b ta in e d  from e s ta b l i s h e d  g r a s s  sw ards *4. o f  a  

p red o m in a n tly  ry e g ra s s  ty p e , A leguminous- crop su ch  

m  vetches or red clover, supplem ented  p e rh a p s  by  a 

c e r e a l  out, w ould m a in ta in  p ro d u c tio n  in  late June and 

Ju ly #  I n  the l a t t e r  part of th e  s e a so n  e s t a b l i s h e d  

le y s  would a g a in  y i e l d  economic crops and  a t  t h i s  tim e 

th o se  c o n ta in in g  m% a p p re c ia b le  p r o p o r t io n  o f  

c o c k s fo o t w ould show to  advantage* M oreover, th e
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produce from  g r a s s  le y s  sown In  s p r in g  w ould by  th e n  

be a v a i l a b l e ,  and from  J u ly  onw ards heavy  n itro g e n o u s  

a p p l i c a t io n s  w ould a g a in  p rove e f f e c t i v e  i n  in c r e a s in g  

p ro d u c tio n *

The m ethods d e s c r ib e d  c o u ld  be r e a d i l y  a p p l ie d  

w i th in  a  sy stem  o f  a l t e r n a t e  husbandry* As a  r e s u l t  

o f  th e  a d o p tio n  o f  such  m ethods, w h ile  th e  f e r t i l i t y  

o f  th e  s o i l  w ould be  m a in ta in ed #  fo o d  p ro d u c tio n  w ould 

be in c r e a s e d ,  and th e  h e a l th  o f  th e  c o u n t r y 's  s to c k  

im proved.'
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D ate and He ig h t In  Ifaehes o f e a c h  c u t

T reatm en ts 1 8 3 4

Mo# o f D ate D ate H t. D ate g t . D ate Ht#
c u t

V e tc h e s

1 8 1 /6 1 5 .0 8 0 /6 1 5 .0 8 0 /6 1 6 .0 8 1 /6 1 5 .0
2 1 8 /7 1 1 .0 1 8 /7 1 1 .0 1 8 /7 1 1 .0 1 8 /7 1 1 .0

Mean 1 5 .0 1 3 .0 1 6 .0 1 6 .0

1 S 9 /8 1 0 .5 8 5 /5

irlejr

1 0 .5 8 5 /5 1 0 .5 8 9 /6 1 0 .5
2 1 8 /6 1 0 .5 7 /6 1 8 .0 7 /6 1 2 .0 1 8 /6 1 1 .5
3 1 1 /7 1 0 .0 + 2 8 /6 1 1 .0 2 8 /6 1 0 .0 8 /7 1 2 .0
4 8 1 /7 1 1 .0 + 1 7 /7 1 1 .5 + 1 1 /7 1 2 .0 8 0 /7 1 1 .0
5 2 7 /8 1 0 .0 + 8 8 /8 1 1 .5 + 3 1 /7 1 1 .0 + 8 8 /8 15.0^'
6 8 7 /8 1 0 .0 +

Mean 1 0 .4 1 1 . 3 1 0 .9 1 2 .0

R y eg ra ss

1 5 /7 1 0 .0 8 6 /6 1 1 .0 3 0 /6 1 1 .0 4 /7 1 0 .0
8 8 /8 9 .0 8 5 /7 1 1 .5 + 1 9 /7 1 8 .0 8 4 /7 1 1 .5
5 1 1 /9 1 4 .0 + 6 /9 1 4 ,0 + 8 1 /8 1 1 .0 + 8 1 /8 10.5*^
4 8 /1 0  6 .0 4 /1 0 6 .0 3 /1 0 7 .0 + 8 /1 0 8.0***

Mean 9 .7 1 0 .6 1 0 .8 1 0 .0
anwmtii.et.tfiwiFw-e2.ie

Q oolcsfoot

1 5 /7 1 0 .0 8 /7 1 6 .0 8 /7 1 3 .0 4 /7 1 0 .0
2 8 /8 1 0 .5 8 8 /7 1 1 .5 1 9 /7 1 8 .0 8 4 /7 1 1 .5
3 6 /9 1 4 .0 + 3 1 /8 1 1 .0 + 8 0 /8 1 1 .0 + 8 0 /8 11.0*^
4 5 /1 0

•#nvnmv#fia*w«w«

5 .0 4 /1 0 7 .0
tU  «ttKU ««"MPtiVm'#K#*

3 /1 0 7 .5 + 8 /1 0  7 .5 +

Mean
♦AWIwjCl^neviuwi*

1 0 .0 1 0 .6 1 0 ,9 1 0 .0

“I* I n d ic a t e s  t h a t  some stem s w ere b e g in n in g  t o  sh oo t#  I n  
b o th  l e y s ,  t h i s  v/as due t o  th e  I t a l i a n  r y e g r a ss#  V e tc h e s  
w ere c u t  v/hon coming); i n t o  flo w er#
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S sp . 1 4B T am e  ASs .6

Soasonal cllsuPi'buliion of  Dry Matter■ III I     nil I I n II I l*-ir»i iiiii-rii i-jfciil m iiiiH.i-MI , , i 11 * 1̂

Peroentapce and Y ie ld  

Va toll© aJOUftrBUMa

T re a t '
m ent

b . 0 f  D ate  D.M.hFrWeXeï3*KNfl*»N» WTirl̂ w .WWiwUnilrt efii,jtni,i»iMi.

o u t o f  o u t %ake
Y ield, % o f  Aooum,

1 1 )./5e . T o ta l  Y ie ld ...... epiMMWMMM 'u;,ataiMt ......Y ield IbSTao, Y ield
1 (Oonti’o l )

1 2 1 /6  10 .19 7 6 . S

8 18/7 13.89 641 83.8 2696

8 (Maimx’0 a p p l ie d  on 1 6 .5 .4 5 )

1 SO/6 1 0 .98  2045 7 2 .1

8 1 8 /7  1 3 .50  790 2 7 .9

3 (Manure a p p l ie d  on 1 7 .5 .4 6  and 2 3 .6 .4 5 )

1 8 0 /6  1 0 .8 4  1098 6 5 .0

2 1 8 /7  1 5 .0 0  1005 8 4 .1

2833

g , o f
T o ta l

100

100

3033 100

4  (Manure a p p l ie d  on 1 7 .5 .4 5 , 8 3 .6 .4 8  and  2 1 .7 .4 5 )

1 8 1 /6  1 1 .3 0  8120 7 0 ,0

8 1 8 /7  1 6 .0 6  913 3 0 .0  3033 100



Exp* Ber* 1 45

B easo îia l d i s t r d b i r b io a  o f  Dry M atte r  

p e r c e n tage and  Y ie ldtfîucaAibüpauxMinm-rtĵ tw wt

m a m

T am e ASs?

T r e a t -  H o .o f D atp D.M. Y ie ld % of Acoum. '/  Of
m ent c u teenw$3»aerfly ik Ê Â /m " T o ta l Y ie ld T o ta l

Y ie ldfi iiwMwWiisfci am-ftn

1 (C o n tro l)
1 29/B 1 4 .0 1 754 09.5
2 1 8 /6 1 5 .1 0 778 30.0 1586 8 9 .7
5 11 /7 1 6 .0 0 671 86. 0 8197 8 5 .9
4 8 1 /7 8 8 .8 5 194 7 .6 8391 9 5 .5
5 8 7 /8 1 8 .6 1 168 6 .5 8559 1 0 0 .0

2 (Manure a p p l ie d  on 15*5*45)
1 85 /5 1 1 .8 8 553 1 9 .0
8 7 /6 1 0 .0 7 656 8 8 .6 1809 4-1.0
5 8 8 /6 1 6 .0 0 590 8 0 .3 1799 6 1 .9
4 1 7 /7 1 8 .5 4 761 8 6 .8 2560 8 8 .1
5 88 /8 21 .48 845 1 1 ,9 8900 1 0 0 .0

r,Z

MfM*

lure a p p l ie d on 1 5 .8 . 45 and  8 8 .6 .4 5 )
1 8 5 /5 1 3 .9 0 680 8 0 .7
B 7 /6 1 1 .6 3 500 1 6 .7 1180 3 7 .4
5 8 8 /6 1 4 .8 0 488 1 6 .8 1605 5 8 .6
4 1 1 /7 1 8 .9 8 788 8 4 .1 8085 7 7 .7
5 3 1 /7 8 0 .9 4 458 1 6 .1 8777 9 8 .8
6 87 /8 8 0 .7 1 816 7 .8 8998 1 0 0 .0

m re a p p l ie d on 1 5 .5 . 4 5 , 14. 6 .4 5  and 8 1 .7 .4 5 )
1 89 /5 1 8 .5 0 871 8 8 .1
0 1 8 /6 1 5 .0 5 588 1 7 .3 1409 4 5 . 4
S 8 /7 1 4 .1 5 674 8 1 .7 8083 6 7 .1

20 /7 1 6 ,1 3 451 1 4 .5 8534 8 1 .6
8 88 /8 1 0 .9 9 571 1 8 .4 0105 1 0 0 .0



BXP. 3 e r . 1 45

Seasonal d ls t r l lm t lo n  p f  D ry M a tte r

Tab le  A8s8

T r e a t -  Mo.ofment out o f ^ t
D.M.
S ot

yield
I b B ./a c .

fa of Total Accuia.

Xb3*yac*

of
T o ta l
y i e l d

1 (C o n tro l)

1 5 /7 1 6 .1 6 1752 4 1 .8
2 8 /8 1 7 .8 2 936 2 2 .8 2688 6 4 .0
8 1 1 /9 18 .78 1285 8 0 .6 3973 9 4 .6
4 5 /1 0 19 .10 230 5 .4 4203 1 0 0 .0

j#â*iwieei

2 (Manure ap p llec l on 8 9 .5 .4 5 )

1 8 0 /0 1 4 .9 2 2304 4 3 .6
S 8 5 /7 1 6 .9 0 1495 8 8 .3 8799 7 1 .9
8 6 /9 2 0 .8 0 1189 ' 8 1 .9 4908 9 3 .8
4 4 /1 0 1 6 .0 8 329 6 .2 5287 1 0 0 .0

3 (Manure a p p l ie d  on 2 9 .8 .4 8  and 3 .7 .4 5 )

1 3 0 /6 1 8 .4 9 2055 8 7 .6
S 1 9 /7 14 .70 1476 2 7 .0 8531 6 4 .0
8 81 /8 1 6 .4 2 1187 8 0 .9 4668 8 5 .8
4 3 /10 1 8 .2 4 786 1 4 .5 5456 1 0 0 .0

4  (Manure a p p l ie d  on 8 9 .5 . 4 5 , 5 .7 . 45 and 2 6 .7 .4 5 )

1 4 /7 1 6 .4 7 1870 8 7 .8
S 8 4 /7 15 .47 1208 2 3 ,9 3078 6 1 .1
3 8 1 /8 15 .97 1191 2 3 .7 4264 8 4 .8
4 8 /10 20 .90 768 1 5 .2 5082 1 0 0 .0



Exp* B er. 1 45 T ab le  A2;,9

8 0 aso n a l  d lB tr l lb u tlo n  o f  Dry M a tte r  

P e rc e n ta g e  and Y ie l d  

O ocksfoo t

T r e a t -  No*of 
ment c u t

D ate 
oT o u t

D.m. Y ield.
I b a . / a c .

% Of
T o ta l
y £qTS

Aocwa.
ÿ f S 3 folElX

Y iiT d

1 (C o n tro l)

1 5 /7 16. 58 1450 3 7 .5
8 S/8 17 .38 1038 9 6 .9 8488 64 . 4
3 6 /9 1 5 .9 8 1009 8 6 .1 8497 9 0 ,5
4 5 /1 0 1 8 .9 4 067 9 .5 3864 100 .0

ng.HWWf*ix-iu»i##4.i»*w *  I i i . i j i ' ^ i i  ........................................................................................................................................................

2 (Manure a p p l ie d  on 8 9 .5 .4 5 )

1 S /7 1 6 .0 7 8081 4 6 .8
8 85 /7 17 .8 0 1079 B4.3 3100 7 1 .1
0 01 /8 1 8 .5 0 913 8 0 .5 4078 9 1 .6
4 4 /1 0 1 5 .8 0 878 8 .4 4445 1 0 0 .0

6 (Manure a p p l ie d  on 8 9 .5 . 46 and 3 .7 .4 5 )

1 S /7 1 0 .8 0 1887 3 7 .0
2 1 9 /7 1 3 .7 0 1118 8 8 .4 8965 5 9 .4
3 SO/8 1 7 .0 1 1808 84# 4 4163 8 3 .8
4 3 /10 17 .08 798 1 6 .8 4961 1 0 0 .0

.................... ..Him i-ÉnirsjKe-rwi^itn^vsK^HjtsnSmo-iim

4 (Manuî*e a p p llo d  on 8 9 .5 . 45 , 5 .7 .^ 15 and 8 6 .7 .4 5 )
i ^ : w  iJu#uL urn 1 lu nu fm m àx

1 <1/7 19 .70 1461 8 3 .6
S 8 4 /7 1 5 .8 8 1045 8 4 .0 8506 5 7 .6
0 80 /8 1 7 .9 0 1188 2 6 .0 8634 8 3 .6
4 S/10 19 .88 711 1 6 .4 4345 1 0 0 .0



EXP. SOI’. 1 45 T ab le  AS: 10" .r- -....-     - - - - - -

Saaeoîxal d i s t r i b u t io n  o f  Crude P r o t e inHHta)<»i**W.lW»w.iXWi'<BW*feWf4W<Uli!HH‘-WfHUU*'Jt**"*'m*l*T*«»W?#i89»*W>'tWteiTeH»WWX. ' —-- --------
P e rc e n ta g e  and Y ie ld

1 (O o n tro l)

1 21/6

2 1 8 /7

V otches■ m II fi *

ï r n s â -  M fM .  mü® %!&'ment cut o f  cut %ake--- ̂  —- ---..̂  —- I ■ I Irw I I II

29 .35

SS.08

ü m Æ s , ' S a J a i  I g t m
Y xoîZ ib s J T â o . Y ie ld

600

179

7 7 .0

8 8 .0  779 100

—u iaiixn3erti»*Mn.rvrt*WiMKfiTyMi>n mm*mi

S (Manure a p p l ie d  on 1 6 .5 .4 5 )

1 2 0 /6  0 1 .6 1  650

S 1 8 /7  2 9 .1 8  230

7 8 .9

2 6 .1 800 100

|kir«*e«atiwm*w*eeelWlîie»*it-i»xmi!ybA#e[ArM«ïtiis*fc^ri«flti*jijai*^w:^*eiL*-iiy*rr

3 (Manure a p p l ie d  on 1 7 .5 .4 5  and 2 3 .6 .4 5 )  

1 2 0 /6  2 9 .6 8  592 6 6 .7

1 8 /7  2 8 .61  296 3 8 .82 088 100

4  (Manure a p p l ie d  on 1 7 .5 .4 5 ,  2 8 .6 .4 5  and 8 1 .7 .4 5 )

1 2 1 /6  2 9 .0 3  614 7 1 .2

2 1 8 /7  2 7 .1 4  248 2 8 .8  862 100



Exp* Ber* 1 45 Table A 2 î l l

S eason a l d is t r ib u t io n  o f  Crude P r o te in

P e ro o n ta g © and Y ie ld

S£âf4â“ IS ao£
m ent c u t■WlWWltl ' N *rA*##WWMII#

D atelvjvk*>t:S;>?!t3!ftC>SÏI

Of c u t
OiS.0
M m

Y ie ld
JM sZ m *

% of
T o ta l
S m d

Aocum.
m i l

2M eZi£*

$  o f  
T o ta l
Y i i i a

1 (C o n tro l)

1 8 9 /6 1 9 .6 9 102 8 6 .7
2 1 8 /6 1 5 .9 7 122 2 9 .5 274 66*8
6 11 /7 1 3 .7 8 86 8 0 .8 360 8 ? .0
4 81 /7 15 .07 01 7 .5 591 94*0
a 87 /8 15 .97 80 5 .5 ‘*'il4î 100*0

2 (Manure a p p l lo d on 1 6 .6 . 45)

1 S8/S 3 1 .7 4 176 8 9 .1
2 7 /6 36 .87 178 8 8 .6 34? 5? *7
0 8 8 /6 1 8 .0 7 108 1 8 .0 400 75*7
4 1 7 /7 13 .55 103 1 7 .1 058 9S .8
a 83 /8 18 .39 40 7 .8 098 100*0

0 (Manure a p p l ie d  on 1 5 .B. 45 and 83 .6 .4 5 )

1 86/S 86 .87 167 2 8 .0
2 7 /6 83 .60 117 1 9 .6 284 4 7 .6
3 83 /6 16 .89 80 1 3 .4 364 6 1 .0
4 1 1 /7 1 7 .9 0 188 81 . S 492 8 2 .5
0 5 1 /7 1 6 .4 8 74 1 8 .4 566 9 4 .9
6 87 /8 1 3 .9 1 30 5 .1 596 1 0 0 .0

4  (Manure a p p l ie d  on I S .4 .4 8 ,  1 4 .6 .4 8  and 8 1 .7 .4 8 )

1 8 9 /6 21*10 187 33*0
2 1 8 /6 1 8 .36 98 1 7 .3 886 6 0 .3
3 1 1 /7 1 8 .8 9 128 88*6 413 7 2 .9
4 3 1 /7 18 .45 83 1 4 .7 496 8 7 .6
5 2 7 /8 1 2 .1 5 70 1 8 .4 566 100*0

#:t*n#.*»I #af u**M»wd«Ruw:wxw*t«; wt.wi uimvrcku'"



Ex p . S e r . 1 45 T ab le  A2:12

BeaGoixal cil a t r i b u t  io n  o f  Crude P rq te ix i 

P ore  e a t  age mid Y io ld

IS

T r e a t -  H o .o f 
m ent o u t

D ate 
o f  c u t#..WL»Ui' j  "'.N' 1 #

O .P .
a

Y ie ld
lE sW ao . & # a l

Y ie ld
WliMWilHl.i.'l 11

Ac cum. 
f i e l d  

I b B ./a c .

â - s i
T o ta l
Y ie ld

1 (O o n tro l)

1
8
5
4

G/7
3 /8

1 1 /9
8 /1 0

I d .  Sd 
1 8 .8 0  
1 9 .1 0  
SO. 08

281
149
845

80

3 6 .1
2 1 .4
3 5 .5  

7 .2

400
648
698

5 7 ,6
9 8 .8

1 0 0 .0

2 (Manure a p p l ie d  on 8 9 .5 .4 5 )

1 86 /6 80 .88 481 4 9 .6
2 8 5 /7 1 5 .1 4 886 8 5 .5 707 7 8 .9
6 6 /9 1 6 .4 4 191 1 9 .6 898 9 8 .7
4 4 /1 0 81 .57 71 7 .5 969 100 .0

(Manure a p p l ie d  on 8 9 .5 .4 5  and 3 .7 .4 5 )

1 0 0 /6 1 8 .4 0 079 0 9 .0
2 1 9 /7 1 9 .8 9 204 0 0 .8 670 6 9 .3
5 81/8 1 4 .0 0 159 1 6 .4 082 8 8 .7
4 5 /10 17 .67 169 1 4 .8 971 1 0 0 .0

4  (Manure ap%)llOd on 89 .5*45 , 5 .7 .4 5  and 86 .7*45)

1 4 /7 16 .58 292 8 6 .8
2 24 /7 16 .01 204 2 5 ,4 496 6 1 .7
5 21 /8 18 .02 179 2 2 .8 678 6 4 .0
4 2 /10 1 6 .8 1 129 1 6 .0 004 100 .0



S e a s

T ab le  ASs13 

d i s t r i b u t i o n  o f  Orude P ro t e l a

P e ro e n te g a  and Y1—  

G ookafoot

m & M  
mmA a a â ËÊJsm l

gs£*
M ffî

Y ie ld
X bs./ae*

$  o f  Aooum.

WfBi*ltt.’ r. fW! WJWjal*»

fi o f  
s o t 'a l
ï i â M

1 ( c o n t r o l )

1 0 /7 14. 96 218 0 S .4
B 0 /8 I S .  49 169 2 0 .5 384 8 7 .9
3 6 /9 19* 44 196 0 9 ,0 680 8 7 .6
4* 8 /1 0 22 .46 88 1 0 .8 603 1 0 0 .0

2 (Manure a p p l ie d  on 2 9 .5 .4 5 )

1 0 /7 1 8 .9 8 401 4 9 .8
2 06 /7 1 7 .8 8 186 8 2 .9 687 7 2 .4
3 81 /8 1 8 .7 9 144 1 7 .8 781 9 0 .2
4* 4 /1 0 21 .60 80 9 ,8 811 100*0

5 (Manure applied cm E9.0.45 and 5.7.45)
1 2 /7 17 .00 318 3 6 .1
2 1 9 /7 81 .43 209 2 7 .7 551 6 8 .8
5 80 /8 14 . 68 176 2 0 .4 787 8 4 .2
4 8 /10 17 ,81 187 1 8 .8 864 1 0 0 .0

(Manure a p p l ie d on 8 9 .Ei.4 6 , B .‘;K.45 and 2'6 .7 .4 5 )

1 4 /7 14*80 SIS 8 9 .6
S 84 /7 19 .90 208 88. 8 4SI 58 . S
3 SO/8 16 .08 182 8 0 .2 60S 8 3 .5
4 2 /10 16 .86 119 1 6 .6 782 1 0 0 .0



Tab le  ASs14

D ate and H e ig h t
  —    —

T rea tm en ts  1

Inchee o f  e a c h  o u ttlx i^- -■        '—    —— *

5 4

No. Of
Out

D ate n i  fiai® m - D ata H t. H ate H t.

V etohee

1 1 3 /6 l s .  0 1 3 /6 IS . 8 14 /6 1 8 .0 1 4 / 6 1 2 .0
2 11/Y 10. S 18 /7 1 8 .5 16 /7 1 8 .0 16 /7 1 8 .0

Mean 11 .85 1 5 .0 1 8 .0 1 2 .5

S iF liX
1 5 /6 1 0 .5 5 /6 10 .5 5 /6 1 1 .0 5 /6 1 1 .0
2 SB/6 1 5 .5 SO/0 1 0 .0 8 0 /6 1 0 .6 86 /6 1 5 .5
5 1 8 /7 1 8 ,0 11 /7 11 .0 8 /7 9 .0 1 1 /7 1 0 .5
4 8 9 /7 9.5+ 8 /8 11.0+ 1 9 A 1 1 .6 89 /7 10.0+
6 81/8 10.0+ 8 /9 10.5+ 7 /8 9 .6 + 22 /8 9 .0+
6 S /9  9 .5+

Mean 1 1 .7 1 0 .6 1 0 .1 6 1 0 .8

Iâ H s s s â a
1 1 /6 1 0 .5 1 0 /4 1 1 .0 8 3 /4 1 8 .0 3 0 /4 1 1 .0
2 4/Q 8 .5 + 0 /5 1 2 .5 8 /6 18 .8+ 3 /6 8 .5 +
5 1 1 /7 1 0 .0 13 /6 10.5+ 8 /7 8 .5 + 9 /7 9 .5+
4 8 /9 9 .6+ 1 9 /7 10.0+ 81/8 9 .5 88 /0 1 0 .5
5 85/10 9 .0 8 8 /9  9 .8 85 /10 8 .0 25 /10 9 .5

Mean 9 .5 1 0 .7 1 0 .1 9 .8
tumnrrf frawTwi .  t? lut w m

O ooksfoot

1 1/B 1 0 .5 1 7 /4 1 1 .0 8 8 /4 11 . B 3 0 /4 1 1 .0
2 4 /0 8 .6+ 1 6 /8 1 8 .0 8/6 11.8+ a/6 8 .0 +
5 9 /7 1 1 .0 1 9 /6 10.0+ 5 /7 1 0 . S 8 / 7 9 .0 +
4 8 /9 1 0 .6 1 8 /8 10 .8 7 /8 1 0 .0 16 /8 1 0 .5
5 88 /10  8 .0 88/10  1 1 .0 11 /10  1 8 .0 88/10  1 0 .0

Mean 9*7 1 0 .9
Ww.T'-'^ww.o, uj»aiJ*u- nW

1 1 .1 9 . 7

Denote© p reaen ce  o f  se e d  atems*
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Bxp* 1 46 T a t le  AS:19

S e a s o n a l  d i s t r i b u t i o n  o f  Dry M a tter  

P eroenttoga and Y ie ld  

V etohes

T r e a t -  Ho* o f  D ate  
o u t  o f  c u t

D#M*
%aa’0

1 ( c o n t r o l )

1 1 8 /6

Y l e i a
A â s / m "

1 0 .8 0  1914

% o£  Aqoiara. % o t  
ÿ o ta l  ■yieia T o ta l  
ŸIÔIE x S ^ T a o . Ÿ lë m

8 1 1 /7  I S . 10 865 3 1 .0  2779 100

ic/eêhV»<rrlrr%tiWiiw*wi|*eiiwietwwrtwWet-» iir jctkl Mi *fi «*%tiC*s« m

0 (î,îQïïUï*a ap g lied . on 1 0 .5 .4 6 )

1 1 8 /6  1 4 ,10  1832 5 8 ,0

S 1 0 /7  1 4 .0 0  1330 4 8 .0  8162 100

8 (Maauï’0  a p p l ie d  on 1 0 ,5 ,4 6  and 1 5 .6 .4 6 )

1 1 4 /6  1 4 ,2 6  1974 6 8 .0

2 1 6 /7  1 5 ,4 4  918 8 1 .7  2892 100

I A#: I*  irigiritc » i« in* wy*i«*imw*

4  (Manure a p p l ie d  on 1 0 .5 .4 6 ,  I S . 6 ,4 6  and 1 7 .7 .4 6 )

1 1 4 /6  1 4 ,4 6  1866 6 7 ,5

2 1 6 /7  1 5 .9 5  900 8 2 .5  2766 100



3XT>. Sor* 1 40 Table A2î 20

S easo n a l d i s t r i b u t i o n  o f  Dry M a tte r  

P oroon ta g e and Y ie ld

T r o a t -  H o .o f-wuBft pm»TW« iiW;̂ir̂'.iMm bnt^ c u t
D ate

o r c u t
&M .
S k ïmëZm. Of

T 5 R 1fmi
Accum.

i H t / a o *

%o£
f e r n
y i e ï â

1 (C o n tro l)

1 5 /6 1 7 .8 0 1084 3 5 .9
2 85 /6 80 .15 677 2 3 .8 1701 5 9 .7
B 18 /7 20 ,96 771 2 7 .1 2472 8 6 .8
4 89 /7 1 8 .9 0 165 5 ,8 2637 9 2 .6
5 21 /8 25 .92 212 7 .4 2849 100 .0

2 (Manure app lied . on 1 0 .8 .4 6 )

1 8 /6 1 6 .8 0 1245 4 0 .8
2 2 0 /6 1 7 .9 4 525 1 7 .8 1770 5 8 .0
6 1 1 /7 2 1 .0 2 727 2 3 .8 8497 8 1 .8
4 2 /8 21 .72 281 9 .2 8778 9 1 .0
5 S /9 22 .76 271 9 .0 3049 100 .0

0 (Manure a p p l ie d on 1 0 ,5 . 46 and 2 1 .6 .4 6 )

1 5 /6 1 6 .8 4 1168 3 7 .5
2 2 0 /6 1 7 .9 6 469 1 6 .0 1637 5 8 .8
5 S /7 1 6 .8 6 335 1 0 .8 1978 6 0 .3
4 1 9 /7 15 .96 403 1 3 .9 2405 7 7 .8
5 7 /8 1 5 .2 4 1 4 .2 2849 9 1 .4
6 S /9 84 .10 968 8 .6 3117 1 0 0 .0

4  (Manure a p p l ie d  on 1 0 .5 .4 6 *  2 6 .6 .4 6  and 17 .Y .40 )

1 5 /6 16 .78 1444 3 6 .1
2 25 /6 19 .05 652 1 6 .3 2096 8 8 .4
0 11 /7 1 9 .3 8 968 2 4 .0 0088 7 6 .4
4 89 /7 1 5 .0 1 875 9 .4 3483 8 5 .8
5 22 /8 23 .60 575 1 4 ,2 4008 100 .0



E xa*’Ber# 1« J I M W  I i ti n if f  » > T i 1i 't t É i Ü i W tr u  h # *'. " # l f tm- ■ < ! > < ! W l Ta|>le AS: 21

S e a so n a l d i s t r i b u t i o n  o f  Dry M a tte rMiNMuiv i . j f 'im'i 'miww.i'i,#' %i», ftawwKii*! K«m * #m#AW i# w i w* "m w# ' 13

P e ro e n tt^ e  and Y ie ld   --6lâiitrt4«.v#ÿaif • ■   —  - -

Treat* H o ,o f Date D.M. Y ie ld Acomi. % o f
ment out ' o f  ou t IboZ/ao. T o ta l Y fel& T o ta l

fTeTS I b a ./a c . Y ield .Miliftwr-lilll ia*WWI

1 (C o n tro l)

1 1 /0 8 8 .8 0 1416 8 8 .9
2 4 /6 1 8 .0 8 1107 1 8 .7 S573 4 1 ,6
B 11 /7 8 0 .1 4 1888 1 9 .8 8795 6 1 ,4
4 2 /9 1 7 .6 4 1565 85*5 5358 8 6 .7
5 23/10 1 9 .0 1 817 1 8 .5 6178 1 0 0 .0

2 .IU‘0 a p p lie c L on 81.8» 46)

1 10/4- 80 ,00 848 1 6 .8
S 9 /5 8 3 .6 3 ' 1933 3 6 .7 8781 5 8 .9
3 1 3 /6 36 .18 861 1 6 ,3 0648 6 9 .8
4 1 9 /7 8 0 ,8 4 539 1 0 .0 4181 7 9 .5
6 S 3 /9 1 8 .6 4 1075 8 0 .5 5856 100 .0

8 (Manure a p p l ie d on 8 1 ,3 . '16 and 1 6 .6 .4 6 )

1 8 3 /4 8 0 .1 5 1578 8 7 .6
8 8 /6 83 .70 1893 8 2 .6 8868 5 0 .1
8 8 /7 81 .98 815 14 , 8 0683 64 . 3
4 81/8 8 8 .8 0 1194 8 0 ,8 4877 8 5 .1
0 23/10 1 9 .9 9 858 1 4 .9 5729 1 0 0 .0

4  (Manure a p p l ie d  on 1 8 ,6 .4 0  and 1 7 .7 ,4 6 )

1 3 0 /4 84 .00 1381 8 4 .8
8 3 /6 88 .00 703 1 3 .8 8084 3 8 .0
3 9 /7 24. 34 915 1 7 .1 2989 5 5 .1
4 88 /8 81 .00 1460 2 7 .3 4399 8 8 .4
6 85 /10 80 .06 948 1 7 .6 5841 1 0 0 .0



B x p , B er*  1  M ) T a b le  A g t g g

S e a so n a l d ie  t r i b u t  i on p f  Dry M a tte r  

P e ro en ta g o  and Y ie ld . 

Gocfeefoot

T re a t*  Ho* o f  D ate 
m ent e u t  o f  o n tmmn'i »nr.»

Y ie ld
loB*yao.<

o f  Aeoim% VJL .fWVLWt*

%iÊïA iË âi2S^*
T o ta l

1 (C o n tr o l)

1 1 /0 8 5 .0 4 18S8 0 5 .8
s 4 /6 SO. IS 1148 8 1 .4 8500 4 6 .6
s 9 /7 8 8 .BS 1066 1 9 .8 6566 6 6 .4
4 8 /9 1 8 .7 0 1818 0 4 .6 4880 9 1 .0
5 08/10 1 9 .3 7 491 9 .0 6876 1 0 0 ,0

2 (Manure a p p l ie d  2 1 *8*46 )

1 1 7 /4 1 8 ,0 6 1259 20 . 7
8 1 6 /8 0 6 .0 0 1858 8 0 .7 8477 4 7 .4
8 1 9 /6 0 6 ,2 0 819 1 8 .7 0896 6 0 ,1
4 1 5 /8 80*58 1195 8 8 .9 M-91 8 0 .0
8 08 /10 00 .60 701 1 4 ,0 5328 1 0 0 .0

6 Hire a f ip lia d on 81.5.,46 and. 15.0.46)
1 2 3 /4 2 1 .0 4 1466 8 5 .4
2 5/6 25 ,45 1058 1 6 .8 8521 40.8
5 5 /7 21.81 707 11, a 5888 8 1 .5
4 7/8 2 0 ,0 1 1926 50,7 5154 8 8 ,8
8 11/10 28.88 1118 17.8 6878 1 0 0 ,0

4  (Manure a p p l ie d  on 21*8*46* 18*6*46  and  2 1 * 7 * 4 6 )

1 5 0 /4 25 ,16 1153 8 8 .8
8 5 /6 87 .85 661 1 8 ,0 1814 8 6 . S
8 8 /7 85 ,61 80S 1 6 .8 2047 8 8 .0
4 1 5 /8 17 .68 1581 8 7 ,9 4028 8 1 .0
8 88/10 8 5 .6 9 920 1 8 .8 4948 1 0 0 ,0



EXP. Berj:.

BQasonal  d ie  t r i b u t !  on o f  Qrude P i 'o te ln  

P e rc e n ta g e  and Y ie ld  

YetChe3

o f ê t  ^  l E 5 ac. & # 1  H q M *  M & l
Y ie ld  Ib B ./a o .  Y ie ld.ii.MuiiHii ii ii.mw.w#

1 (C o n tro l)

1 1 3 /6  2 7 .90  584 7 2 .B

2 1 1 /7  2 8 .40  803 2 7 .B 737 100

2 (Manure a j ip l le d  on 1 0 .8 .4 6 )

1 1 3 /6  8 8 .8 7  529 6 0 .3

8 1 2 /7  8 6 .2 8  849 5 9 .7  878 100

maemuww#**H*MA

8 (Manure a p p l lo d  on 10»S .46 and 1 6 .6 .4 6 )

1 1 4 /6  3 0 .0 0  692 6 8 .8

8 1 6 /7  2 9 .28  269 3 1 .2  861 100

4  (Manure a p p l ie d  on 1 0 .5 .4 6 , 1 8 .6 .4 6  and 1 7 .7 .4 6 )

1 1 4 /6  2 7 .8 0  519 6 7 .8

2 1 6 /7  2 3 .22  854 3 2 .8  773 100

*M A J|< T tT W w w *r/W !^ M gfaaocm Tj :r»tCT!»MfcK4r» * ariaawi»-« ::>^u 'i.* a'-*»  w< ,i t» .  . mwuiij ' w  i



46 T abla  ASî 24T ,

S easonal  â d s t r i b u t I o n  o f  Grude p ro te lm  

Pex’cen tag ô  and Y ie ld  

B a rley

T£Êë1 -  E9jto£. 2 a i£ ^  
ment e u t  0 1 * e u t

gs£*
S M .

Y ie ld
l1 b a ./a c .

g, a t
'.I'crSal
f l i l l

Ac G urn. 
Y le lE  

iS a lT E o .
T o ta l

1  (C o n tro l)

1 8 /6 1 6 .3 9 168 8 6 .0
S 8 8 /6 16 .05 109 8 8 .8 277 5 9 .5
5 1 2 /7 16 .45 187 8 7 .8 404 8 6 .8
4  S9/7 1 9 .3 6 38 6 .9 486 9 8 .4
5 2 1 /8 14 .48 31 6 .6 467 100 .0

2 (Manure a p p l ie d  on 1 0 .S. 46)

1 S /6 s s . m 876 4 8 .1
8 SO/6 20 .38 107 1 8 .6 588 6 6 .7
3 1 1 /7 1 4 .8 4 108 I S .6 491 8 5 .5
4  S /8 16 .37 40 8 .0 887 9 3 .5
5 3 /9 1 3 .8 4 37 6 .5 574 1 0 0 .0

3 (Manure a p p l ie d  on 1 0 .5 .4 6  and 2 1 .6 .4 6 )

1 B/6 81 .70 264 8 8 .8
S SO/6 19 .35 90 1 8 .8 844 8 2 .6
3 3 /7 86 . SO 88 1 8 .8 452 6 6 .1
4  1 9 /7 88 .50 98 15. Q 580 8 1 .1
8 7 /8 1 7 .7 1 79 1 8 .1 609 9 3 .2
6 S /9 1 6 .3 4 43 6 .8 652 1 0 0 .0

4  (Manure a p p l ie d on 1 0 .5 . m ,  8 6 .6 .4 6  and 1 7 .7 .4 6 )

1 5 /6 1 9 .8 1 878 3 7 .5
g 8 5 /6 1 6 .9 4 111 1 5 .1 889 5 2 .6
8 1 1 /7 1 8 .3 6 177 8 8 .9 566 7 6 .5
4  29 /7 81 .42 80 1 0 .8 646 8 7 .8
G 88 /8 1 6 .3 6 94 1 2 .7 740 100 .0

\*#PK»**WWP



. a.wAidAmwa

B oaeonal d l ^ r l b u t i o n ^ o f  p ro  t a i n

Poroonba ..Æ&j%ÈËiâ

T ro a t -  Ho. o f
o u tt|iwij»w W'IBKW

(C o n tro l)

D ate
o T o u t

G.P, Y loM
STTSbt

% o fI
H M**w#w#*wiw&mLniu. w**

Aooum. 3t o f
ï î o î S  T o ta l

ao . Y ie ld

1 1 /5 13 .31 189 1 7 . S
B 4 /6 1 5 .0 1 174 1 5 .8 363 3 3 .0
8 11 /7 17 .9 0 810 1 9 .9 882 5 2 .9
4 g /9 21 .78 340 3 0 ,9 922 8 0 ,8
S 08/10 2 8 .0 8 180 16 . S n o s 1 0 0 .0

2 (Manure a p p l ie d  on 2 1 ,8 .4 6 )

1 1 0 /4 28 .36 816 8 4 .6
8 9 /8 13 .8 9 868 3 0 .7 480 5 5 .3
8 1 3 /6 10 .88 91 10. 4 574 6 5 .7
4 19 /7 1 4 .9 9 81, 9 .3 685 7 8 .0
5 23 /9 20 .40 220 8 5 .0 878 100 .0

lure ax jp llad on 8 1 ,3 . 46 and 1 6 .6 .4 6 )

1 8 3 /4 14 .76 033 8 6 .8
8 3 /0 9 .4 5 18s 1 3 .7 865 8 9 .9
3 8 /7 17 .88 146 16 . 4 801 8 6 .8
4 81/8 17 .81 805 8 3 .0 706 7 9 .8
5 23/10 81 .68 185 8 0 .7 891 1 0 0 .0

rare a p p l ie d oa 2 1 .8 . 46, 15. 6 .4 6  and 1 7 .7 .4 6 )

1 3 0 /4 10 .19 161 1 9 .0
2 8 /6 11 . 44 80 0# 4f B41 2 8 .4
3 9 /7 16 . 54 168 1 7 .9 098 4 6 ,3
4 88 /8 1 7 .7 4 858 00. é 661 7 6 .7
5 83/10 2 0 .9 4 198 B0.0 849 1 0 0 .0



iXPè B e r . 1 4 T ab le  ABsBO

B ea so n a l â l e t r lb u tlo ^ i o f  Cra de P r a t e ln  

P e r c e n ta g e  and Y ie ld  

C oafeefoot

T r e a t -  H o.o f» M! 10. lauHMwwr 1*11.1» nul
l E H  oûü

D ate 
o t  o n t WiBP.

Y ie ld
11îS7/ao.

<ii o t
4 w i

ACCIBIÎ. Ça o f
ï ô m

s m iiïâjiZâS* Ÿ le ld

1  (C o n tro l)

1 1 /6 1 0 .8 4 170 1 9 .1
2 4 /6 1 4 .1 4 168 1 8 .8 888 3 7 .3
B 9 /7 1 6 .9 6 181 8 0 .0 513 5 7 .6
4i S /9 1 9 .9 8 863 2 9 .6 776 8 7 ,8
5 SS/10 S3.16 114 1 8 .8 890 1 0 0 .0

2  (Manure a p p l ie d  on B l .8 .4 6 )

1 1 7 /4 84 .10 300 0 2 .0
2 1 6 /5 10 .57 168 1 7 .9 468 4 9 ,9
8 1 9 /6 18.44, 108 1 0 .9 570 6 0 .8
4? lB /8 18. OS 816 8 3 .0 780 8 8 .8
5 83/10 SO. 70 158 1 6 .8 938 1 0 0 .0

,P@ a p p l ie d  Oïl 8 1 .3 .4 6 and 15. 6 .4 6 )

1 8 8 /4 14. 46 818 8 8 .8
8 3 /6 9 .7 5 103 10 .8 316 3 3 .0
8 3 /7 18 .80 133 1 3 .9 448 4 6 .9
4 7 /8 1 8 .8 8 300 0 8 .0 784 7 8 .9
S 11/10 17 .95 SOI 8 1 .1 965 1 0 0 .0

A (Manure a p p l ie d  1Oïl 8 1 .8 . 46 , 1 5 .6 . 46 and 8 1 .7 .4 6 )

1 3 0 /4 1 1 .6 9 185 1 7 .6
8 3 /6 11. 95 79 1 0 .3 814 8 7 .9
8 8 /7 16 .78 140 1 8 .8 334 4 6 .1
4 15 /8 1 7 .4 4 843 3 1 .6 897 7 7 .7
8 88/10 1 8 .7 0 178 2 8 .3 769 100 .0



’DCIJ.'*. J. 'iu— CAfu/ #' I
O lirages In  fSaga b o ta n l i t l o n

yegraaB  P lo ta

T re a t*
m ent

S p ec ieB E etira a tewmtwi'j iiwLHWfacjm 1 ,'i

m v T W
Mean o f

•^prrrJhWwi, gi>c 1.
O bB orvati

I t a l i a n  RyegraBB 0 .8 6 8 .0
P e r e im ia l  R y e g r a ss 66 .00 5‘r .o
O th er gr>aBBes 8.Y6 6 .0
GloTOr 48 5 6 .60 6 8 .0
Weeds 8 .8 8 1 .0
BXenilcs 8 .8 8 6 .0

8 I t a l i a n  H yegraes 8 .2 8 6 .0
p e r e n n ia l  HÿegraBa 49 . 25 4 9 .0
O th er g ra s a e e 2 .7 6 4 .0
G lover 86 37 .50 8 0 .0
Weeds 4 .2 5 6 .0
BlanRs 4 .0 0 8 .0

S I t a l i a n  R y eg rass 8 .2 6  8 .0
P e r e n n ia l  R y eg rass 82 .78 6 7 .0
O th e r g r a s s e s 8 .2 6 8*0
C lo v er 26 28 .00 1 9 .0
Weeds ## 6 .0 0 6 .0
Blanlcs 6 .7 6 8 .0

4  I t a l i a n  R y eg ra ss 1*26 1 0 .0
P e re n n ia l  R y eg rass w* 6 6 .60 6 6 .0
O th e r  g r a s s e s mirn- 2*60
G lo v er 24 88 ,25 8 0 .0
weeds 2 .2 5 2 .0
BlanlCB W* 6 .2 6 8 .0



Esm* Ber# 1  # - 4 6 T a b le  A 2s28

OhangeB i n  ÿ|Bge b o t s n l c a l  compoB it i o n  

O ookefoot P lo t s

T r e a t -
ment

S p e c ie s

11a11an  E y o g rass
C o ck sfo o t
O th e r  g r a s s e s
0 lo v e r
Weeds
B lanks

BB tim ate
ibv.'*4.5

M e a n o f
z s p n
im.iimiuwiW f J i.ipii

5 ,0 0  
48 , SB

4 , SB 
0 8 .8

5 . SB 
3 .7 S

K) xn.| 
ObGOCTratlon
5 ô ï 7 r # - — '

4 .0
5 6 .0
11.0 
S l.O
6.0
S.O

2

5

4

I t a l i a n  H yegrasa 8 .5 0 S.O
C o ck sfo o t 5 8 .5 0 6 7 .0
O th e r  g r a s s e s 0 .5 0 9 .0
C lo v e r 82 19 . SB 1 8 ,0
Weeds 4 . 76 S.O
B lanks 8 ,5 0 4# 0

I t a l i a n  R y eg rass 3 , BO 1 .0
C o ck sfo o t 6 8 . BO 7 5 .0
O th e r g r a s s e s w 3 .7 8 7*0
G lo v er 18 15 .00 6 .0
Weeds w# 6 . 75 4 .0
B lanks 8 ,0 0 7*0

rertwettt-eArtsrtwŵdWÿwQties* * T i 4 * > # i j > . ' * w r i ' 4#*.

I t a l i a n  R y eg rass  -  5#25 2*0
C o ck sfo o t 63 .00 7 5 .0
O th e r  g r a s s e s 5 .5 0 11*0
C lo v er 26 1 4 .7 5 1 2 .0
Weeds 8 .7 5
Bl&mks 8 . SB 2*0



w .  a e r .  1 T ab le  A S ; #

Aesim ed b ae ie . ..co.atB e f  c re n e  f o r

O u l t lv a t lo n e  $to«

T o ta le

HyoCTaea C o .e te fo a t

m- 0 -  0 6 -  #m 0 6 -  0 -  0 6 -  0 -  0

e -  0 -  0 0 4m- 0#. 0 0 - 0 - 0

— 0 — 0 SmlO— 0 10— 0— 0 i l — 0— 0

i t  i s  
honool

th a t  l e y s  w i l l  have a  o f  8 yoare^

A nnual QMwè%

Azmual p r o p o r t io n  o f  
eaed and c u l t iv a t io n

Annual manuring w ith

1 1 -  Om 0 8 -1 0 -  0 8 -  6m- $ 8 -1 8 -  4

and f  owt* m u ria te  o f
1— 6— 8 1— #— ê  i — #— $ 1— #— 8

Beiaio a n n u a l c h a rg e  g lB -  # -  8 1 # -  2 -  0 4 -1 8 -  4  6 - 0 - 0



EXT). 1 45 -46  T ab le  AS s 30M"*#. um'jhiw iwm ' wipMmi iwNhw.NM:* •e»*Wi#-#^eTW»T****rwwifrwbe»ew«»

The r e l a t i o n  o f  o u tp u t and dryinjs: c o s t  to  

m o ls tu re  p a rc e n ta g e  o f  th e  he rb ag e

M o is tu re  D rie d  G ra s s /h r .  O ost o f  Drylw%/owt
m m  ( a m n

9Ô 1 .6  9 .8 5

85 8 .8  5 .3 5

80 4 .0  3 .7 5

75 5 .3  8 .8 5

H.B. F o r oaso  l î i  com putation ., cïxllXingB and  d éc im a is  

o f  s h i l l i n g s  have b ee n  n so d  I n  t h i s  and  su h so g n en t 

t a b l e s ,  d e a l in g  v /lth  v a lu e .



Sxp. 8 e r . 1 46 T ab le  AS:81

MgtliQci Of c a lc u la t in g ' c o s t  p e r  to n  o f  d r ie d  p ro d u c t

VetChea 1

S h i l l i n g s
B a s ic  an n u a l charge 8 4 6 .6

1 s t  Gut 1 0 .0
C o l le c t in g  17 ow t. #  8 / - 3 4 .0
D ry ing  17 ew t. @ 8 5 /  H^Ô 9 0 .95

2nd Out 1 0 .0
C o l le c t in g  8 cw t. #  8 / - 1 6 .0
B ry in g  8 cw t. #  8 5 /  H^O 4 8 .8

T o ta l  C o st p e r  a c re
'A—*"' Li W«#M#
460 .85

S in ce  T o ta l  Y ie ld /a c .  i s  8
«■■«.IaikuWTu a

5 cw t* , O ost p e r  to n  360.00

M ethod o f  oa l e u l a t ï

V etch es 1
l e a n  O .P . '/age (from  T ab le  2 :7 )
H ence:

P.B. o (0.965S)(86.89) - 6.839 
S.ÏÏ, = (0.6084)(36.89) + 49.833 PS

U n it valuas! P.B. = 9/- S.K. a 3/-
HencQ!

Pood, value per ton e (80)(9) + (68)(3)
= (180 + 196) 
a 876/-

#VWi*w,,iWU'M##",WNWU»

86 .59

80.85
6 5 .8 8

( P .E . and  S .E . v a lu e s  a re  ta k e n  to  th e  n e a r e s t  w hole n o .)



Exp. 8 e r .  1 j # T ab le  A2s52

Method o f  c a l c u l a t i n g  c o o t p e r  to n  o f  d r ie d  p ro d u c t

SSI3S$LS

S h i l l i n g s

B asic  an n u a l chai^ge 202 .6
Ooet o f  manure (592 l b s .  H/O 0  1 0 / -  p e r  c w t.) 6 5 .0

A p p lic a tio n  o f  manure 2 .0
1 s t  Out 5 .5
C o l le c t in g  11 cwt* @ 2 / - 2 2 .0
D rying  11 cw t. <§ 8 5 /  E^O 58 .85

2nd Out 8 .5
C o l le c t in g  5 cwt* 0  5 / - 1 5 .0
D rying  5 owt* © 8 0 /  H^O(U 18 .75

3 rd  Out 3 .5
C o l le c t in g  7 cw t. © 2 /6 1 7 .5
D rying  7 cw t. © 8 0 /  H^O 26.25

4 th  Out 5 .5
C o l le c t in g  5 ow t. © 8 /6 1 0 .5
D rying 8 ow t. #  8 0 /  H^O 11 .25

5 th  Out (u n d er 2-̂  cw t. ) ex c lu d ed
.  ** #Lr«1MTo(M k# 1 ll l'*M#

T o ta l  C ost p e r  a c re 4 0 3 .7
.WmNwa#

Since Total Yielâ/ac. le S6 cwt., oost pep ton 3 0 4 .0 / -



Mxp.m Ber* % 46

MQtîîod o f  o a le i i la t la

T ab le  A S:33 

0 p to n  o f  d r ie d  p ro d u c t

M S E S S M A

B asic  an n u a l ch arg e 9 3 .5
O ost o f  manure (592 l b s .  H/0 @ 1 0 / -  p a r  c wt# ) 5 5 .0

l e t  a p p lio a t io x i o f  manure 2 .0
l e t  Cut 5 .5
C o l le c t in g  14 cwt# @ 2 / - 2 8 .0
D rying 14 cw t. @ 8 0 /  HgO 5 2 .5

2nd Cut 5 .5
C o l le c t in g  11 cwt# © 2 / - 2 2 .0
D rying  11 cw t. #  7 5 /  H^O 5 1 .55

2nd a p p l ic a t io n  o f  manure 2 .0
3 rd  Out 5 .5
C o l le c t in g  7 ow t. #  2 /6 1 7 .5
D rying  7 cw t. © 8 0 /  H^O 26 .25

4 th  Out 3 .5
C o l le c t in g  11 cw t. #  2 / - 2 2 .0
D rying  11 ow t. #  7 5 /  H^O 5 1 ,55

5 th  Out 5 .5
C o l le c t in g  8 ow t. #  B /- 1 6 .0
D rying B ow t. #  8 0 /  H^O 5 0 .0

T o ta l  C oat p e r  a c re 426 .65

S in ce  T o ta l  Y io ia /a o .  I s  51 c v / t . , C ost p e r  to n  « m / -



Method o f  c a l c u l a t i n g  c o s t  p e r to n  o f  d r i e d  p roduo t
tà iaWLVfi*Ti)rtHvfi~Tra» * I I <1 II III ii i i f ——1 -ll- —rrr* '-— TTrr-r'nr-irir“**f**'^ '̂***‘**“ —   i ,,i , i , , in ,............................................... . 11,, ,*#*1 1 #. i, i.vwQ»,«w«wu.|«twM,n w

O ocksfoo t é

B asic  an n u a l ohargo 1 0 0 .0
C ost o f  manure (392 Tbe. H/O @ 1 0 /-  p a r  o w t . ) 3 5 .0

1 s t  a p p l i c a t io n  o f  manure B.O
1 s t  Gut 3 .5
C o l le c t in g  10 owt* © S / - SO.O
D rying  10 cwt* © 7 5 /  H^O 2 8 .5

2nd Out 3 .5
C o l le c t in g  6 cwt* © 2 /6 1 5 .0
D rying  6 ow t. @ 7 5 /  H^O 1 7 .1

2nd a p p l i c a t io n  o f  manure 2 .0
3 rd  Out 3 .5
C o l le c t in g  8 cw t. @ B /- 1 6 .0
D rying  8 cw t. © 7 5 /  H^O 8 8 .8

3 rd  a p p l i c a t io n  o f  manure 2 .0
4 th  o u t 3 .5
C o l le c t in g  IB cw t. @ B /- 24. 0
D ryiiig  IB cw t. #  8 0 /  H^O 4 5 .0

5 th  Out 3 .5
C o l le c t in g  8 cw t. © B /- 1 6 .0
D rying 8 cw t. © 7 5 /  H^O 2 2 .8

T o ta l  C ost p e r  a e ro 085 .7

Bine© T o ta l  Y le ld /a e .  I s  44 o w t. .  Coot p e r  to n  « 175/-



f o r  t h e de t o  m i n â t  i o n  o f  t h e  f o o d  v a lu e  o f  d3?ie d  p ro d uo t e

H u tr ie n t  v a lu e  and c u r r e n t  p r ic e s  o f  b ean s  and o a t s ;

Beano (66 8 .B . 80 P ,B .)  ^ 2 8 / to n

O ate  (GO 8 .8 .  7 .6  P .E .)  .6 15 /ton

Then 66 B .E . *t* 2 0 .P .E . « 4 4 0 /-
and 60 S .B . f  7 .6  P .B . « 6 0 0 /-

SoX ution o f  th e s e  e q u a tio n s  g iv e s  th e s e  r e s u l t s ;

e .E .  w 5 . 8 / -  P .B . » 1 2 .5 V -

N a tio n a l G attl©  Compound (66 S .E . 15 P . E . ) c o s t s  £ 1 5 -1 6 .

On th e  b a s i s  o f  th e  above v a lu e s ,  I ts  fo o d  v a lu e  is
( 6 6 ) ( 5 .e )  ( 1 5 ) ( 1 8 .5 4 ) / -  «  £ 0 1 -1 9 /-

1 . 0 .  1 5 0 / o f  p u rc h ase  p r i c e .

Reduced U n it v a lu e s  a d o p ted ; S. 15. » 5 / -  P .E . c= 9 / -

On t h i s  b a s i s :

H.O. Compound = (GG)(@) + (1 5 )(9 )  » £ 1 6 -1 8 /-

O a ts  = ( 6 0 ) ( 5 ) 4> ( 7 .6 ) ( 9 )  » £ 1 0 -  8 / -

Beans *  (6 6 )(5 )  + (2 0 )(9 )  £ 1 8 r lB /-

and th e s e  v a lu e s  conform  apprroxiraate ly  w ith  c u r r e n t  p r i c e s  

o r  c o s t s  o f  p ro d u c tio n  and p r e p a r a t io n  f o r  f e e d in g .



T a b le  A 8:8ô

[ i t

io s  i n  s h i l l i n g s )

a b i l i t y  (b a se d  on fo o d  v a lu e )  o f  th e  c ro p  t r e a tm e n ts

-fi

Food v a lu e Crop 1
i t / t o n p e r  to n P r o f i t / t o n P r o f i t / a c $ T rea tm en t

V etch es
452 408 -  84 -  28 1
437 429 -  6 -  10 2
419 408 — 11 — 15 3
484 398 — 26 -  36 4

■.A».—'lÉ'i 1'.1 #wW,AlWC.I.kM';n*mr. Mpi.iTKimMiw iWnrj'dmi«ir4.lWMiirtsi*74«wpfWeKiiirM«iwausBa6

B a rle y
354 867 -  87 -  95 1
380 321 -  61 -  80 2
405 438 •f 27 + 7 2

( 1 s t  C ut)
369 S09 -  60 -  78 3
339 888 «* 61 -  72 4

H yegrasa
197 876 -1- 79 ■+1S0 1
804. 309 +106 +S-3S 2
S04 888 + 84 +807 3
SOS 267 + 6S +•140 4 ii

Q oeksfoo t
j
i

214 278 'Ï' 04 +109 1
1

818 888 4- 70 +139 2 j

818 288 + 70 +154 3
204 276 + 72 +141 4
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S e aso n a l d l a t r l b u t :lo:a o f  Dry M a tte r  rniCl Crude P r o te in

P e rc e n ta g e  and y i e l d

T re a t
ïuent

A

B

0

D ata
)T o w t D.M.g

D.M.. ■/ O f 
Y ie ld  f e g a l

i ^ i y s o .  f l i p lb a * /a c .

% O f
T o ta l
YiélcC

(6  ow t, M itpoohalk  ap p lied . 19 . 8 ,  2 8 .5 and  8 9 .7 )

1 1 /4 1 7 .0 1008 14 3 0 .9 510 20
8/B S I . 4 1789 86 1 6 .8 885 19
7 /6 1 8 .4 1040 15 2 6 .4 864 17
4 /7 8 0 .5 806 18 1 8 .3 147 10

89 /7 1 9 .9 808 7 1 9 .9 100 7
S9/8 1 7 .9 1085 16 8 2 .5 845 16
S /10 1 6 .9 586 8 2 6 ,1 158 9
50 /10 SS.7 186 8 8 5 .0 33 2

(G ew t. H itro o h a lk a p p l ie d 1 9 .3  and 8 8 .5 )

1 1 /4 1 6 .8 0 905 16 8 9 .0 863 24
7 /5 19 .78 1888 85 1 6 .8 853 21

1 1 /6 19 .4 1 1542 88 8 1 .8 586 50
5 /7 21 .05 618 11 1 7 .1 105 9
1 /8 21 .07 551 10 1 5 .6 86 8
4 /9 28 .50 806 6 1 6 .0 49 4

1 7 /10 82 .50 816 4 20. S 43 4

(6  owt • K itrochaX k a p p l ie d  19 . 3)

1 1 /4 1 6 .5 5 1084 85 30 .7 314 S8
8 /S 21 .87 1548 85 1 5 .8 236 29

1 1 /6 83 .75 896 80 1 0 .9 97 12
8 /7 83 .43 895 6 1 8 .8 38 5
1 /8 8 0 .8 9 896 7 1 7 .7 68 6
4 /9 87 .18 874 6 8 0 .0 55 7

17/10 8 8 .7 3 188 8 2 1 .1 87 5



Kxp. Sor* S 46

S eason al d is t r ib u t io n  o f  D

Table A3;11b

la tte r  and Crude P r o te in

P e ro e n taR e and Y ie ld

Treat*MWJilW <mw.##y%T,T3
m ent

D ate 
o f  o u t M Æ s£  iM S â

lb

% o t
T o ta l  O.P.9g

C .P .
Y l i l a
Ltos./ao.

D

(C o n tro l •

9/B S 6 .8
1 8 /6  8 5 .5

9 /7  8 1 .7
8 /8  1 8 .8
4 /9  24. S

no m a n o ria l a p p l ic a t io n )

1316
881
op;a

381

40
27
0

15
18

9# 5
1 1 .3
1 3 .4  
1 9 .7
8 1 .5

184
100

35
80
88

(2 ow t. W ltro o h a lk  a p p lio d  1 9 .3 , and a f t o r  oaoh o u t)

E 1 7 /4
1 7 /5
1 2 /6

8 /7
8 9 /7
83 /8
2 5 /9
89 /10

1 7 .8
2 1 .3
8 0 .8
1 8 .9
1 7 .0
2 3 .8
S3.1
1 9 .1

1067
1785

984
428
650
559
708
338

17
87
14

7 
10

9
11

8

1 8 .8
1 5 .4  
12. 3
1 6 .7
8 0 .4
1 9 .8
8 5 .0
8 7 .0

801
314

78
138
107
176

90

(1 ovrt. N it ï 'o e h a lk  a p p l io d  1 9 .3 ,  and a l t e r  each  c u t )

W O%;6/4
R.8 /5

i/7
25 /7

2 0 .1
2 6 .1
8 1 .5
1 9 .7

1304
1374

88
29
11

1 1 .6  
1 1 .8  
1 8 .3  
16. 0

18
438
159

159
168

65
66
88
96
37

^  o f
T o ta l
Y ie ld

30
84
a

19
19

18
19
11

0
12
10
16

8

24
24

9
10
13
14 

6
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Seaso n a l  d i s t r i b u t i o n  o f  D w  Ma t t e r  a nd Orude P r o te in

Percontaft'Q and Yield

T r e a t -  D ate B.M. % o f  P .P . ^  o f
2L Æ Ù . f i s l s i  O jPs^ p e ^Wja.Tae. Yield ItosT/ac. Yield

(H itro c h a lk  a p p l ie d  1 9 .3  (8 c.), 89 .5  (6 c,) and 25 .7  (4  c.)

G

H

18/4 17.9 1084 SO 17.4 179 81
89/8 88.8 1615 31 9.6 155 18
5/7 83. S 878 17 18.5 168 18
85/7 19.0 386 6 17.0 55 6
80/8 81.7 846 16 83.4 198 88
1/10 19.3 498 10 87.3 185 15

(8 owt. Mltroohalk applied 19.3, 89.6, and 85.7)
18/4 19.7 1110 85 19.8 814 80
89/5 86.8 1588 38 8.8 130 18
8/7 80.4 785 16 18.1 95 18
88/7 80.6 331 7 17.9 59 8
88/8 84.0 750 16 19.9 150 81
8/10 18.5 367 8 80.8 73 10
(6.6 owt. H.P.K. Manure applied 19.3,88.5 & 86.7)
10/4 17.8 934 15 88.7 867 80
7/5 80.0 1748 87 16.8 894 81
7/6 17.8 1818 19 83.9 898 814/7 19.5 706 11 16.7 118 9
85/7 88.4 877 4 18.8 58 4
16/8 19.1 718 11 81.8 156 11
1/10 80.8 861 18 88.7 197 14



-3CW
BeasonaX d i s t r i b u t i o n  o f  Dry M atter  and Crude P r o t e in

P e rc e n ta g e  and Y ie ld

T re a t -
m ant

D ate 
o f  o u t S Æ s â

D.M.
Y ie ld

lb 8 # /a c#
# o E i
TTém

O .P .
Yleïa

2M3Eb,-
f o ï a l
m m

(6  ow t. H itro o lia lk  a p id le d 3 5 .6 , 3 9 .5  and  3 4 .7 )

A 1 4 /5 8 1 .1 2961 69 1 8 .5 643 35
1 7 /6 1 7 .8 1415 19 3 4 .5 350 33
1 8 /7 1 9 .5 826 11 1 5 .8 130 a
1 6 /8 1 9 .8 1451 30 3 0 .5 350 33
S /10 1 5 .4 840 11 3 4 .6 306 13

(6  ow t. W itrooiiallc a p p l ie d  2 6 .6  and 3 9 .5 )

B 14 /5 8 0 .7 8124 46 3 0 .8 648 46
1 7 /6 1 7 .4 1668 20 3 5 .7 344 35
1 8 /7 1 9 .5 855 16 1 8 .3 155 11

5 /9 1 5 .6 1082 16 1 5 .6 168 13
30/10 8 8 .8 861 5 3 0 .4 75 5

(6 ow t. K itro c lm lk  a p p l ie d  85 .S )

0 1 4 /5 8 5 .0 8871 55 1 9 .3 638 59
8 0 /6 8 4 .7 1062 18 1 4 .7 155 15

8 /8 1 8 .6 746 13 1 4 .9 113 11
1 5 /1 0 8 4 .5 663 15 1 6 .3 160 15



Ser# 4  46  Tuuxe no;Awu

S e a so n a l d i s t r i b u t i o n  o f  Dry Mat t e r  and Crude P ro t e i n

P e r c e n tage and Y ie ld

TSoat- D ata D.M. % of G.P. % ofFiSnT oFëüt D.îlŝ  YBTd & o m  Q.v̂  YioTT t e l

D

E

E

tb s ./a o #  -

(C o n tro l -  b u t  2 cv;t. E l13?o c h a lk  a p p l ie d  18*5)

88/5 87,8 2887 48 13.0 890 46
19/6 84.8 1888 87 13.0 161 86
18/8 84.1 509 18 14. S 77 18
16/10 88.6 585 IS 17.7 104 16

'8 owt. N lti’oohalk applied  18.8 and a f te r  0 0 oh out)

83/5 85.6 1709 30 12.8 819 85
19/6 88.9 1090 85 13.5 185 81
88/7 15.9 566 10 17.9 100 11
0/9 14.7 1807 81 17.0 806 S3

15/10 80.0 767 14 84.3 184 80

rt* M ltrochalk appliod 18.3 and 1 owt. a f te r  each cut]

81/5 84.5 8891 49 14.6 483 47
80/6 85.5 1114 19 15. 4 171 19
86/7 80.1 750 18 14.1 106 18
80/9 81.1 1097 19 18.9 807 88



M  T a lA o A S îlg o

S e a so n a l d i s t r i b u t io n  o f  Bry M a tte r  and Orudo P ro t a l uwii>i'itwi>0iyiiwtiy»r'r'i*~ririirrr-rimirnr‘‘'r- -it- ' rËrf f  r-^""mr'i'inTi rY" ""i' 'r"i' ' 'fli'rT,'ttrT-i-;rwm'M"-T"r" ■fi —1“'■ *t'’' '1 "T— Ti'i -  ' '  ....................................|—'■ rtf i‘‘i*“'il ■mrrt—•

T P o a t-  D ate D.M. g o f  O .P . % o f
a "  o O S b  â & i  2 ^  J M à

I b o a /a o* Y lolcl l b 8 * /a o ,

( l i t r o o h a l k  a p p l ie d  18*5 ( 2 c * )  25*8 (6  0* ) miel 24*7 (4  c* )

e

H

2 1 /5 2 5 .5 2655 56 1 4 .8 575 50
1 8 /6 16*5 1601 22 21*4 542 25
1 9 /7 18*2 695 9 15*7 109 0
50 /8 1 5 .5 1584 22 1 9 .2 506 2 4
16/10 1 9 .5 7 7 4 11 21*5 165 15

(2  cw t. H itro o îia lk  appXleîd 1 8 .5 , 29*5 and  2 6 .7 )

2 2 /5 2 6 .9 8148 59 1 2 .4 277 52 1
1 8 /6 2 1 .3 1561 28 16*7 289 29
2 6 /7 21*2 627 11 16*8 106 18
2 0 /9 19* 4 1198 22 1 9 .6 255 27

(6 .6  owt* E.B .K . Manure a p p l ie d 2 5 .5 ,  2 9*5 and 26*7)

9 /5 22*5 2848 54 1 9 .5 568 55
1 5 /6 2 1 .7 1916 25 25*1 445 26

9 /7 2 1 .4 1167 14 1 6 .7 195 11
1 2 /8 17*7 1444 17 2 1 .1 506 18
5 /1 0 1 7 .1 988 12 20*9 204 12



percentage reooyary of Nitrogen from each treatraent
B erleB  5

mwiwWTKji#,*,! i. 'iiii'.'igttPfr*.-»!»*.'»

Treatment A B O D E  B ' G H I  Total

N. Yield 2S9 178 131 67 178 108 141 IIG 230 1377
Deduct
O o n tro l 67 67 67 67 67 67 67 07 67 603

ded B,recovered 172 111 64 - 111 41 74 48 IBS 774
Wt. of Bapplied 312 208 104 •» 277 104 208 104 812 1629
% Recovery B5.2 58.4 01.5 - 40.0 89.5 85.6 46.1 49.1 47.5

atage, recovg^._af. tgeatmente,.ef ter

Oerles 4

Treatment A D O D K i' » H I Total
i»Mw i»#AUka#«UNNei»w*i*wwi*ie»

Wt, H. from
f i r s t  c u t  87 104 100 46 65 68 60 44 91

Q o rro c tlo n  t l 5  ^ 1 1  -1 4  ^ 2
   .
A c tu a l Tot*
E* Y ie ld  2 m  BB2 169 101 145 148 308 140 374
Q o rra c t Tot*
E. Y ie ld  367 B22 169 101 154 138 194 143 874 1646
Deduct
assuEiod
c o n t r o l  78 75 78 75 75 75 75 75 75 675

Addod B.recovered 192 147 94 26 79 48 119 67 199 971
Wt. of H.applied SIS 208 104 35 174 87 808 104 SIS 1644

 .... — ..I>.É-,..  ---- '— ....-i-'-T- r- ir-“r -i—■■ -r- ------^̂ .- .̂ .̂ .̂..,-f ,.^--,y i-tt- -rr-1 n-n*TT r  in mnf i , -ir.ri« iinfiiTinrirfir-‘iU Wwrniiim , '#'  ..... .

% Recovery- 61.5 70.7 90.5 74.S 45.4 55.2 57.2 64.4 63.8 62.9



B f f i c l e n o y  o f  r e c o v e r y  o f  buocobbI vo m iaïm rlal d r e s s in g s * .

( a i l  figure s ixx Ib * H •J  ac # )
B e r ie s  8

Aoeum u'iated y ie ld  up to  s -
im in.»w<»rtiwi,f.v*>»w*

8nd Oixl; 
Mean o f  

4»BsS.

5 th  Gut 
Mean o r  

A#B,

End o f  
S eason

A*

Y ie ld  H* 87 170 2 m
D educt c o rre sp o n d in g  o o n tr o l  
Y ie ld  Mm a t  aaoie d a te SO 65 67

Met# M, re c o v e re d 67 117 17S
M* ro c o v e re d  from  s u c c e s s iv e  
d r e s s in g s  o f  104 l b ,  K ,/a c ,  ifÀf 67 60 65
% r e c o v e ry  froEi each  
d re s s in g iB t  6 4 ,0 8nd 48 6 rd  55

B e rio s  4

l a t  Out 
Mean o r  
+ Â.B.O.If ftt'Hyjiri rrjm̂-ifcjta’a»

5rd Gut 
Mean or

End o f
gm m aa
t  A#

Accumulated Y ie ld  W, los 181 367
D educt c o rre sp o n d in g  c o n t r o l  
Y ie ld  M, a t  same d a te 40 78 101

Hot 1* recovered 5? 108 16©
H* recovered  from su c c a se iv e
dressings o f 104 lb , E#/ao# /  57 4© ©8
%. recovery from each
dressing l e t  88,5 Snd 44,5 8rd 60*5

/  The figure  In. the l e f t  hand column deducted from the 
c e n tra l figure  gives the quantity  recovered from the second 
droaaing and s im ila r ly ,  by deducting the aecoxid figu re  from 
the thirdj, the e ffe c t o f  the th ird  dressing la  revealed#

+ A, corrected in  each ease as in  Table A6$18, 18 Ih , E, 
added,
ac Binee the contro l received 55 lb* H,^ weight of E# 
application* on vihich the recovery of the f i r s t  dressing i s  
ca lcu la ted  as 108 -  86 « 70 IW .



Ber# 5 46 T a b le  A81I 6

from  e a c h  c u t

S e r ie s  5 T reatm en t 3S

A ccum ulât0 d Y ie ld  H itro g e n
1

Ho. o f  Out 
5 4  5 6

66 86 97 118 155 165 178

G orresponcllng C o n tro l  Y ie ld  18 84 56 40 50 68 67 67

Het re c o v e ry

Net re c o v e ry  p e r  c u t  

N itro g e n  a p p l ie d  p e r  c u t

80 48 50 57 68 75 96 111

80 88 8 7 11 5 85 15

55 55 55 55 35 35 35 35

% R ecovery 57 63 83 80 31 14 66 43

s e r i e s  3 T rea tm en t E

2
Ho. O f Out 

3 4  5 6
«e»Wie*r>.W*J=*iWF*l

A ccunm latod Y ie ld  N itrogen . 

C o rresp o n d in g  O o n tro l Y ie ld  

H at ro co v o ry  

N et re c o v e ry  p a r  c u t  

N itro g e n  a p p l ie d  p e r  c u t

% R ecovery

SB 61 68 78 86 108 108

16 87 40 48 61 67 67

9 84 88 84 SB 65 41

9 15 -  1 10 6

17.5 17.5 17.5 17.5 17.5 17.5 17.5

51 86 -  -  57 57 34



tep.  g & AM.
^  E©fi P r# t0 ln  MiUM

Ho* Of
S W

T o ta l
OD.E"" o u t

m t #  T o ta l  3ggg

1
s

3,1/4
8/S

4,96'
S.S9

0,64
O.0§

m.0
13.8 1 9/6 1.5S 0.84 16.6

s 7/6 4.87 0.90 8g,S 8 18/6 1.81 0.86 10.9
'# 89/8 0.60 Q..S8 16,1 8 4/9 0.44 0.# 11.9

M©Êin 8.88 8.68 16.8 Moan 8.80 o.go 10.8

1 S. 96 0.47

8q]

18.7

?le.Q 4 

1 88/6 8,08 0.88 18.4
8 17/6 0.98 8,89 18.1 8 19/0 8.08 0. 89 14. 0
4> 16/8 0.88 0.68 17.7 0 18/8 8.89 0.89 IS. 8

Mean 0.39 0,88 16.8 Mean 8,16 0.89 18.7
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A Com;pax*lQon o f  tlio  O aro tene  C o n ten te  o f  rTOSB sam ples 

b e fo re  and  a f t e r  d M ln g . O aro ten e  i n  3m./ Kg

S e r ie s  8 

F re s h  (X) D rlo a  (x )

682 365
571 235
675 407

S e r ie s  é  

F re s h  (X) D rie d  (Y)

6S0
6S5

546
560
38Y

413
408
408

481
410

508
643
604 608

648
470
430

Mean 398

408
418

505
465
471

483
437
456

494
403
838

493
408
848

512
461
485

486
416
380

348 314 860 454
358 367 505 455
336 870 477 467

386 368 580
365 305 420 416
419 369 661 518

480 416 482 454
359 340 482 456

380 495 441

C a lc u la t io n  o f  c o r r e l a t i o n  c o e f f i c i e n t s  & r e g r e s s io n  eg.nation8,
Sx r

-Xx X B
Se r i e a  3 180 ,788  147 ,146  117,676 + 0 .8888  0.9746% -  7 .8

S o r le s  4  100 ,985  6 9 ,
X X

68 ,901  + 0 .7488  0.6888% + 133
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Ï5xp. SQ3?. 0  & 4

T reatm en t 8

A

T ab le  A 5;8é  -«Aiwwnrtif.tejMr---------------------

gÊg)

Qmt0 

S e r ie s  5«ema**

B

§

6

7

B

s a â I s ^ S GaOfHtrtfWiwaww» ÊgSs ÊSÉ EgSs

1 .7 0 1 .8 5 1 .8 0 0 ,6 8 0 .9 8 1 .1 8

I . I S 0 .7 3 1 .1 6 0 .7 4 0 .8 6 0 .8 1

1 .0 8 0 .7 8 1* 99 0 .7 8 1 .0 5 0 .9 9

1 .1 1 0 ,8 6 S. 86 0 .7 8 1 .0 3 0 .7 7

1 .1 5 0 ,9 8 2 .8 7 0.B8 1 .0 2 0 .8 9

1 .4 5 0 .7 4 1 .1 7 1 ,0 0

1. 49 0 .9 0 1 .1 1 0.9B

1 .8 8 0 .8 6

Mean 1 .8 8  0 .8 9 l .? B  0 .7 6 1 .0 8  0 .9 8

S o n ie s  4

1 0 .7 0 0 .6 4 1 .1 9 0 ,6 9 0 .6 8 0 .7 1

2 0 .8 0 0 ,6 9 1 .0 6 0 .7 2 0 .6 4 0 .8 3

3 0 .7 5 0 .6 0 1 .1 9 0 .7 8 0 .7 0 0 .6 9

4 0 .9 9 0 .7 1 - 0 .9 3 0 .9 5

8 0.9© 0 .6 8 0 .9 8 1 .0 8

Mean G .85 0 .6 6
*1 i* iiü m#w w*M

1 ,1 8  0 .7 1 0 .7 4  0 .8 4
kXK#w M&WW M*«Lm iwww»' *e

The sam ple from  th e  4 th  c u t  o f  tre a tm e n t B ( s e r i e e  4) was lo e t ,



, S en . 8 & 4  46 T ab le  AS: 86H' Mr'i  .... ..

P ercen ta g e . botan laaX . o o m p o e lt lo n  o f  th e  sw ard In  A u m st

Treatm entB

Û onatl tu e n t  e A B # D $: W e H I

I t a l i a n  R y eg rass 60 51 81 66 47 49 88 88 49

O th er g r a s s e s B 2 a 4 9 2 2 4 8

Red o lo v a r 8 2 8 9 8 18 9 11 9

Weeds 15 21 17 86 ^ 17 17 . 18 18 88

Blanîte 17 04 01 88 19 17 16 16 18

Se r i e s  é

T re a tm en ts

C o n s t i tu e n ts A B Q D M W Cw fl I

P eren n ia l R y eg rass 88 87 46 88 m 87 61 40 66

Ooolcsfoot 9 6 6 8 6 6 5 6 7

O th er g r a s s e s 06 08 09 84 41 40 08 84 00

O lo v er 8 6 a 14 10 7 4 6 8

Weeds 4 6 9 IB 6 7 5 11 1

B lanks B 8 4 4 1 1 2 8 1



Sxp# 9ep« 3 & 4  46 T a b le  AS! 20

The I n f lu e n c e  o f  d ro sB in g a

on bo t a n l 0  a l  c orapo a 11 io h _ j*  sy/ards

Good
G rass

O th e r
GraBoes

B road
le a v e d  B lanks

Se r i e s  8

2 Heavy d r e s s in g s  (A, B I )  

1 R ecen t heavy  d r e s s in g  (G)

1 B a r ly  heavy  d r e s s in g  (0 )

2 o r  more l i g h t  d re s s In g e
(B* F & H)

Ho d r e s s in g  (B)

54

55 

51 

50

56

6

2

85

27

4 55

18

16

81

17

06

S e r ie s  4

8 Heavy d r e s s in g s  (A, B & I )  

1 R ecen t heavy  d r e s s in g  (0 )

1 E a r ly  heavy  d r e s s in g  (0 )

2 o r  more l i g h t  d r e s s in g s
(B, F & H)

Mo d r e s s in g  (D)

67

66
52

44

86

25

25

29

84

8
9

15

16

26

2

2

4

2

4

Good g r a s s e s : -  P e r e n n ia l  R y e g ra ss , C o c k sfo o t, T im othy. 

O th er g r a s s e s : -  A g ro a tie  S3? p . , Y o rk sh ire  fo g  e tc#

B road le a v e d  p la n ts :-^  C lo v e rs  and d ic o ty le d o n o u s  w eeds.
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xp* 801** 5 & 4 Table A3:30

B a sic  annual  oharp^ca t o r  1 ta X ia n. ry e g r a s s  (8ei* iaa  3) 

and  E s ta b l i s h e d  p a s tu re  ( S e r ie s  é )

I t  i s  assum ed t h a t  th e s e  a re  sown u n d er a  c e r e a l  i n  

w hich  c a s e  I t a l i a n  r y e g r a s s  may be assum ed to  have a  Xii*© o f  

llf y e a r s  and p a s tu r e ,  a  l i f e  o f  a t  l e a e t  5 y e a r s .  On t h i s  

b a s i s ,  th e  an n u a l ch a rg e  f o r  each  l e y ,  w ould bo dei*lved a s  

fo llo w s I

C u l t iv a t io n s  and manure 
( a d d i t i o n a l  f o r  g r a s s )

S e r ie s  3

0"» 0

B e rio s  4 
P a s tu r e

0** 0

G oat o f  seed

T o ta l  C o st

S" 0 -  0 S - 0 -  0

7 -  0 -  0

C o st p e r  annum

Annual a p p l i c a t i o n  o f  lim e
and manure

T o ta l  m m ual c o s t

8 -  6 -  8

S3** Ô** 0

4 -  6 -  8

i** 4*» 0

8 -  0 -  0

3^ 4*" 0
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