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Some cholarlcal Problcmu Assocla»ed wlth the |
?rothalll of Pterlﬁlum qgﬁ}llnum Kuhn.   ~‘

Il“ 'f‘byf.Mbu§tafayMbhammed{Fahim!]} )

Thls dhesis descrxbes a serles oi 1nvest1gatlons 1nto the '

fﬁmycologleal problems afFectlng the prathalll of Ptermdlum |

wﬂfaqullinum Kuhn.- Thls prothallus has been chonan beaause lt

71,;aonsists of 8 Plate of almasn unspe@lallﬁed °ells’ cnly one cell
V%{%' }Lhiok over a large Part of iug‘area. It aan be grown easxly unde
"i]prpeclsely gontrollad cgnaltmens and i» appears to be an excellant
'71?"b001“ for the stuay ef cerbaln hcst-Pa?a51te relatlan hlpb' C_The

"fif‘lnvestlggtlan has 1nvolved four phases:

“f55*;;(l) The establlshment of satlsfactary methoﬂs fov bracken spore
-;gfdecontammnation and. the sudy ol the factors. aillfesling spore
d ermlnaulon and the growth Ol probh&lll in pure cul“ures¢

1raatment wmth Qs lﬂ mercurla chlorlde selutlon 10r one mlnute h&s

been found to be a. sahisfactory methoa ?or ﬁecontamlnatlon._nngj'
| has been found that yart Qf the falllng o¢¢ of power of sporp 3
T”$geﬂminatlon ana prethallmal growth 1n pure culturas is asuoclate&

W1th agelna of the spores.}f The resultu shcw that a prcportlon of
| the prothalll are non auuotfophla and that these requlre a- Factor

iqr factors Whl&h can be prcvxded by some contamlnant fungl
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(2) A general survey of the effect of common pathogens on
prothalli was carried out with two objects:

- (a)

(b)

The isolation of pathogens produeing'aiseasé in nature.
Only two actively pathogenic species of fungl have been

found and a diagnosis and description are given of one

of these as new specles of Coniothyrium.

The study of the effect of common pathogens of higher
plants on prothalli, The prothalll have been found
to be susceptible to the atiack of a wide range of rot,
mould and damping-off fungi but not by those causing

wilt and certain other diseases.

(3) Detailed study of the effect of Botrytis cinerea Pers.

on prothalli.

(a)

(b)

A preliminary study of the effect of temperature and

media on growth and sporulation of Botrytis cinerea

has been carried out. Abundant sporulation occurs at

20°C. on media with a relatively low carbohydrate conten

A detalled morphological, histological and physiological

study of the attack of the fungus on the host has been

made .

(i) Initial venetration of the cell wall is associated
with the formation of an appressorium and infection

peg which sugpests that mechanical pressure is

- R TP SR T SU i ) S .
. e A, e Ny iy N G tel o saedimes 2% wdetapkhlmpmh s i R At ol Ll e i o ERES ‘
e e i B e - R » TR IN. 2% et AR T . A A . 5 L




csite of erlglnal infesLion; It a§pearé'that the initie
-f&ilures to 1n£act are due o sllﬁhb dlfferences betweez
"1,uhe 1naeu1a or babween eells in. dszarent areas of the
AV‘~fppothallusx nau due to general r951stance ef the hcst
f;plant aanaerne&i Where spread of 1nfecslon ‘is arrestec
this is aue to changeu 1n the hest cell Walla in the
‘_areas 1mmed1ately suprounaing the lealon. These changy
(ara 1ncltea by she a&tlon of some fungal metabolluas on

 ”-tha 11ving cells of the plant

: 4 The eflecﬁ of varlatlan in extenn&l aan&xt;ana on &13&&&@
inalﬁence. SR ‘

-(a) It hag baan ohsarva& that bath lncraasan OP aesraases

- from a certaln optlmum lH spave aen31ty @ause a re&uctlan in diset

. ’i.iueidence and ﬂh&t lnayease 1n nutrltive materlals in the 1nacu1a

‘““i T1s assgelabad with 1narease in “the amount af dlsease developed.

(b) It has bean found that varlaulan in the p@rloa of

3 flllumlnatlon aurmng grawth of the hest hag a smgnxfieant effect

l?i?an &lseaue 1ncl&enoe. It also has an effect on. the marphologj ax

‘jfphjsiQIOgy of ths fungas, bat it has been shawn ﬁhah this is not

‘ »tha oause of the &ifferenﬂe 1n 1nai&ence of the dlSQ&Sé.

(e) It has been sh@Wn that there are 31gnifleant &1£1erenc£

;;;@;.ffwiﬂ diﬁaase devalopmant on- yrathallx grawn an ma&ia contaxnlna

»‘H‘i€i &if£erant aancent?auiﬂns of PGL&SSlﬂm' qusLaiog;qal»sLuay of th

IR T T T T P e S S R P TS SRS o :
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f%;@er1ng hyphae grmxzng'w1th1n,the host sugpests that thls effect

”ﬁﬂxszﬁue ta varlatlﬂn ;n rate of penetratlan of thu call walls.

.5*fThe results of experlments usxng ﬁlfferent oon&entratlans of
‘5 n1trate nltrcgen 1n the media &1& not show that suoh dlfferencas;
'3f{in tha medium caused any sxgnlflcant &1fference ln the amount of
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Inteedueblons

The complex struoture of the host plent has often coused
Qifficulty in the interpretotion of the resulis of studien of
host-pavenlite relstlonship. It was thought that this
problen might be overdome by the choice of & morphologieally
end histelogleslly sizgiler bype of hosb. The pemetophybe

of Rreridive amilingn Edn has been chosen s such s host

-
[Laetirain e

becomse 3t consisbe of & plate of slmost unspecialized melﬁﬁ,
only one gell thick over & Lazge part of ite avea ond it cem
be growa casily uweder pregisely controlled conditions.

The "louvestigetion hes lavelved Lour phoses §«

(1) The establishuent of satisfactory conditions for
growth of the plaats in pure enliure.

{2) "The general survey of the ocourrence of pathogens
on prathalld wnder wmaturel conditions, end of the
effocts of aormon pathogens of hidgher wlants on
TROm.

{8) & dotediled sthady of the pathology of Bobrybis
eineren on the prathelld.

{4} A situdy of the effect of variation in sslected
axborneld conditions on discase developuent and
rosigtence in proathallis

The summpyy of the vesults is glven ab the end of the thesisg.
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Study of metheds for bracken spore sterilization
and the fastors affeeting spore germination

and_the growth of prothalli in pure sultures.
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(1) gtudy of methods for spore sterilizetion.

£ AN vttt

Brevious work _

It was not practicable to collect spores by sterile
dissection of ripe unopened sporangia, and the spores
collected in bulk from serapings of mature sori weyre normally
found to have & heavy surflace infestation of bmoteria and
fungi. This has been & comwom problem in working with the.
gpores ond gametophybtes of the Pieridophytn, and previous
investigators have used many moéthods to overcome it.

Stokey (1930) decontaminated prothalll of specles of |
Cyathescene growing on a sterilized peat medium by washing

them with 0.0047% acueous potassium permenganate es
recommended by Twiss (1910). In cases of bad fungal
infe@ticn the yrethalli’wémé washed with the solution,
transferred te a fresh dtah of peat, snd were given daily
application of the solution until elther the prothelli or
the contaminente dieds: He alse found that an unueasured
stronger solution which\hé deseribed as being “decidedly
pink* in colour was equally satisfactory. Knudson (1940)
found that ten to fifteen minutes immeysion in o freshly
made 8% aqueous solution of caleium hypochlorite successfully
decontaminnted spores of Polypodium aureum.  Schwabe (1951)

found that washing in 0.036% agueoug mercuric chloride
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decontaminated spores of Pleridium aquilinum and that 1%

caleium hypochlorite was lethal., Te found however that
the germination end growth of the spores were much retarded -
by using mercuric chloride, end thab washing in ten to twelve
ehmg,éﬁ of sterile water was sufficient to eliminate |
practically all the surface conteminenmts. Castle (1958)

exposed strobili of Houigetum srvense L. to an aerosol

hypoehlorite trestment and dissected out spéres from the
gsporangia into a swell volume of nubtrient solutiom under
sterile conditionss Steeves, Sussex ond Postanen (1955)
found that the spores of Pieridium gquilinum were successfully
decontaminebed by vigorous sheling ten times in o 5 solution
by wedght of "RPitheher® in wabler, Followed by several washings
in sterile watep.

The vide vai ety of agents snd methods nsed and the
reports of reduchtion in germination in some cases suggested
that a preliminory invesblgetion should be wade to determine
o convenienlt and satisfactory ucthod for treating the large

npumber of spores which would De wegquired foy the project.
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Vethods.

Wercuric chlorides calcium vhypaamérite and eulpbur
dioxide were chosen for study, snd thely effecis vere
examined by the following ﬁﬁﬁh@&ﬁﬁ

Le « Pretreatment. Immediately before emch test, spores

wore suspended in tap water, and held ot !'24‘33; for 18-24
hours. They were then washed in two changes of nterile
digtilled v&&tera centrifuging the suapexfmion each time to
recover thems. This treatment was glven to remove gross
conteminants and to enéauraga‘thg germination of any
resigtont spores of residual contaminents, ©o making them
more sensitive to the asction of the disinfectonts.

2. = Trootment with nercnuric chloxids.  Aqueous solutions

of 107 and 041% mercvuric chloride weroe tested in 1 ninute
and § mindites treatmmbss Tach solution wis added to a
sowple of pretreated spores, and at the end of the timed
period each suspensionr wes dilubed 100 times with stédvile

Aigtilled wator,

The ‘area‘b&n‘e‘x_zt

uged was & medificeation by Wilkie {19B84) of Knudoon's method
{1940)+ One ml. of a freshly prepared and filtered .07
aqueous solution of commeveial blceaching povder was added

to o sauple of pretreated spores. After 1 minute the
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ghlovine content wam neubralized by the addition of
spproximately Wl mls of 257 agueous potassiuvm iodide
solution, which §ruaﬁ¢¢d’a‘hwewn-@?aaipiﬁaﬁe in the
susyensioﬁg This pxee&@iiaﬁé was baken up by the addition
of spproximetely Owl mle of & 257 agueous solution of
commercisl sodium thiosulphate and the suspension then
diluted 100 times with sterile aistilled water,

4. = Irewtoent with swipbur dioxide. A sulphur dioxide

golution was pré@&f&& immediately before use by nixing
i%%ﬁ‘ml; §5h§érn@hlariﬁ goid 2ad 1425 mls of 10% potessivm
thiosulphate in O%.8 ul. of aiﬁtille& water. One mie. of
this ﬁ@iﬁﬁi@ﬁ was added to the ﬁreﬁreat@é'spexes and the
gugpension ﬁ&aken vigoveously Lor § minuites, sufficient
B840 ﬁ'aqueana'gﬁﬁassium.ﬁﬁﬁﬂﬁﬁganaﬁﬁ'saiutimm wes then added
8o as just o oxidise the sulvhur dioxide, which vas &hnwh
by the retention of a faint pink celuuration by the
suspensions The suspension wae then diluted 100 times with
sterile distilled waters A second sample of the spores was
ghaken in the aﬁighur dtoxide for 15 minutes, and then
néutralizod md diluted in ﬁhe'Sam@*wayé‘« N

& control semple of the same pretrested spores was tested
by dilution in distilled water in parallel with each of the

above tests, and after trestment all spores were spread on
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the surface of o modified Knop's medium agar in petrl dishes,
This mediun had been found to be a convenient one sugpcrﬁing
good @reﬁhalli&l crowth in nrevious depertmental work. The
dishes were held under 15 hours daily illumination and the
percentage of germi'mt:{eiz and growth were recorded piter 14

anyse

Modified Knop¥a medium,
caployed fox culburing vrothalli.

BOL © secscsvenvsesr L2300 g, por Litre.
MES04e THRO  svees 18,0 gae Vv ¥
Calli0z) 0udllol avess  R040 gme ¥ i
Ky POy seennsone 1240 gy © n o
e ’i:a:?“trai;a conuy e e © #

Ha .N@a GRA N e R 14k Efle 4 4

Resulis.

i+ = Hevcurie

There was no germination of any spores treated with
1.0% selution of agueous mercuric chiloride. Table I detoils

the resulits of two replionte experiments using 0.1% solution.
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Poblia L

Decontaninabion of Bracken speores by Meweunedis chloride

Bzpe L , Bape IX
How of Nos of
Nowof sporen % of gspores 9% of

- Troatment plate ovunted gemms Remerks. counted govm, Remerks

1 242 40 gz agﬁﬁas 148 44 gg ¢2nta~
T ; - . mination 3 £ r; inotion
fox 5 217 98 dishes. 156 47  dishes.
e 2 T 41 Veny poor  gau nn  Yery pooy
1 il .e 278 L protie 41 50 zeovthe
9 180 43 185 43
4 94 M no comtas 185 4 no contaw
041% 2 1 10 RO 1 1 Ll
i e : 1 Ghohies. T ‘ dishes,
fox 3 a% i§ yery kR3Y4 i Tory pooT
B ming, 4  1b8 16 j@f:tm?ﬁ) 139 O growth.
, rowih :
5 ye 19 SO0 aga ol
K 1O% 94 8ll cule 109 ¥6 all oul~
2 287 %4 turces cons 106 ¥4 tures conw
control B 158 89 ﬁiiigﬁﬁeﬂi 122 75 tg@iﬁgﬁéﬁi
X _ - With Tnang _ R & X ung
: 1b% 82 g bacterie, L9 "9 g vasteria.
5 159 on Good growth, 139 wy good growth



. Pable IL debails the result of dwo keplicate experimento
gorried out in which 1.074 Bleaching povwder was used for
1 winutes

Koeof ﬁg&xazﬁ % of a@éréﬂ % of
Ireatment p:m‘be counted gerine Remarks t;s:mmaﬁ gorms Remerkes

3 114 53 ;ﬂ;ﬁr ﬁg;;%aw Bes 6:3 gg Qg;;ta»
N . nation nation
o5 s RNt aw oo RRERC

118 8 dishes. 218 56 gian&m ‘

. Ve oo ... ery poor

84 88 Q&‘ggﬁﬁa 192 57 growth.

go  m 166 57

L.0%
Tox
i wine

74 78 &l oul- 282 02 ell oul-

61 76 conpomin- 356 81 fonimated
o e SteC WA ggq gy ok .
g9 80 bacterims A53 of good growth
1056 e f;ié’?:é‘%m M 88

gontrol
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111, » Sulphup diozide,

Tabile LIT debails the resulis of two wepllcate

ceperinents errried oul in vhich spores were treated witlh

Sulpinr dloxide for b mivntes and 1B minubes.

Foble ITL.

Decontaminntion, of B

e X

roclken spores by Sulphux diowlide,
lizpe I

R YA
o 08 spoves

WO TOT
SpOven

% of

Treatment pleto counted germs Romarks

PR
g2 of

counrtied gevmas Reamorke

i3 152
& 100
5 ninga 3 138
& 1h8
B 108
L L3
s 348
15 ming . S 188
w3 2‘?{}

o

i EARY
2 LOG
conbrol & VD
4 168

5 135

210

- good gyouth
36 conbemlne

ahbad.
28)ne contamine
£5) abtion in all
=7 dishes, veyy
18) poor growth,
4%9)

w2

no conbamine
ation in all
dighes. veyy

e

823 poor grovthe
23
e

all culltures
26 contaminated
96 with fungl &
boctberio.
80 good growth,

186
167
156

TOL

168

P
POV

28

183
=y

C o C oo

V5
T
70

no contae
mination
in all
dlshes.
Tery poox
grovwth.

He germine
ation. neoe
contemin-
ation in. all
éi ﬁ}leﬂ S

= 1

2ll oultures
contamwinated
with Tuhgd &
bacteria.
good growths
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In all the experiments, prothalli which developed

from decontaminated spores in wicontaminated cultures 4id -
not develop beyend the one.ox two celled stage (Figsl), while

prothelll in contyod eultures developed nommally (Fige I1)s
When air bora conteminents developed on culbuves monﬁaining
&ewammmwé gspores the pt’c“bhalifs; around the convominont
aaioay gtﬂrtgé erowing agaln end developed into nozmel aaulta
APigiTIT), this stimuletion belng less evident in proportion
to the digtonces from the edge of the groving colonys The

smount of spove germination was not changed,

Disonsgions

The mothods of decontemination bested had similer effeets
on both “the pammt age of g*evmmt on ond on the amount of
growth of the protlmili which developsd, - The experinents
were not designed to investigaote the caunse of these efgecﬁﬁy
but 1% ig noted thet they mey be due either te o direct toxice
or inhibitory acbion of the disinfoctant or to the gbsence of
some factor in the enviromment which 1s contributed by the
combaminants in euliuren of untrastod sporess or to the
prosened of traces of tho disinfectont materisl in the diluted
suspensions which wvere plated onte the agar.
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Fig. 1

Fig. III

Fig. 1I
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It is noted that the effect of conbaminenits on pletes
of diminfected spores was Limited to the stimlation of f
prothallial growth end thet it d4id not affeet the germination
of the “dermanbt® spoveds This suggests thed the Tactor
inflnencing the prothpllial growth is some mebtabolite
produged Trowm the conbaminenty bub thab ﬁhe,reématiOﬂzig
gewinabion is move likely to be due to 2 toxie effect of
»ﬁna’ﬁiﬁimﬁeeﬁ&nﬁg Fupther cxperiwents to luvestigate these
pheonomens areg vepovhed below,

Tho agbjeot of this Investigetlon wos: howevers achiioved
by the debevminetion that treatwment with 0.1% wercuric
chloride solution for 1 minute glves an a&e@uaﬁ@.eantxglléf
contaminations As the wesulbs of this simple method were
as gablsflactory as those got fvom the morve elsborate ones

it vas adopted for all vroutine wowlks




1%,

() Study of iho Toctors afle 2 Gervmination end
prothaliiol giouth in puze. Cultures '

Previous woklk.

The work reported above showed that the amouut of
gemination of spoves and the growth of the prothslli was - .
reduced when they were decontamineted and held in pure culture,
The smount of germination veried vith spoves of verying sges
ond sourees, sud the eheek Lo growth of The prothelli was
overcome 1F¥ contaminand fungl oppeaved in the culitures.

The previocus vorkews whe have grown prothalli of

heridophytes io pure cultere have not recorded thic problemy

though Conwey {1.949) stated thet the vigbility of spoves of

Lreridivm pouilipum decreases with sge. HurelsPy (1o4R)

grew the Gewmetopbytes of psplepium in pure culture ou Inop's
IS TEMA T W She Townd that the growth was stluulated by the
presence of glucose and in 1945 she reported further studles

of the genetophytes of Nepbuvolepio cowdifolls and showed thab

glucese wes stblmulating only up to &% concenbrabion. she
concluded that in both cases the stimulation was due to the B
effect of the glucose on chlovephyll formoations Costle (195.3)
sbated that prothelld of Bgulsebum prvense svev noymoelly on
Moorts solution (N, Wogy 04D gms Kip PO,, 042 gug Mg 80,.
ey 0s2 gng  ond Q&Gla. 8 Hy0, Ol gme du 1 Litee of C i
distilled water} sud thet growth was gtivulated by the addition
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oF BO %o 100 mg. per litve of easein hydrolysate, or by the
addition of 500 mge per litre of sucresey or by the mddition
of combinstions of these twos  Sussex and Steecves (1953)

Fouwad that prathelll of Phevidium agpilinws wade good growth

on 1% agor wediun conteining Knudson's solution of inorganic
galts (1925}, Devthelob¥s trace element solution; &% mlucose, -
and 0«5 gus por Titwe yebst cztracts Morel (19850) and

Mowel oud Whetmore {1951} reported the gspontancous appoarance

on prothalli of Qowamds cipnamowes growing in pure dculiure

of undiffeveutiated pavonehymetous Yeallusesy which were
gepable of vnlimiited gvowlh vhen swhoeulbuved onto agay medin

containing oveabic selis, sugar and B, vitohing,

The vavristiou in vesults obbained in eavly work in this
depavinent ocaused difficulty in the maintedning of a vegular
aupnly of pure culiuwe of prothelll. ‘The following
cevtain Tactors ouns

{a) the gempinetion of the spores
(b} the grouth of the gemebophytes.

The phenomens were cxdnined with o view to determine.

& sablsfactory veuitine method for the madntenbnee of pure

culture of prothalli regived for the ifwestlgetion, aud. they
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[N
ove 0ot necesserily velébeds The experiments give information
ahouh boths however, and it wilkl thervefore be convenient to

consider theém simulltaneoudly in this pccounda

it erinentol .

- .

io Sltudy of the effeelb of the aze of spores on gcormination
AND_On the growth of the gswmetophybe.

Spores were collected in the sutvmn of each of the years
1061, 1008, 1983 and 19564 Tvom the same group of plante on
Drumelog Moows Milvgevie, Dumbarbtonshives In Wovenber 1954
vepresentative samples of each collection were disinfected +
neing 0.1% aercuric chlovide for 1 minute, & similar umﬁ&@aﬁeé
pemple vas @ﬁﬁ@%mdé& in sterile watey agé sach was &prga@ on
the suvface of plates of Kuop's ager held undey 15 hrs.,. daily
illuminations Rocords of germinsition and swount of |
prothellial grovuth were made btwo weeks after sowlings  Resulis

are shoun in Toble LV
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Table IV

Treated spovres

Woes of
Wo«0f spores % of

The effect of apme of spores on germination
and on the growth of the Gumetophyte

Control (Untreated spores)

Somple plete counted germ.  Remarks  counted germ, . Remarks

%1
| % 2
1061
w
4
%1,
»*% 82
1952
4
1065
8
4
m
1954 ®
3
4

281
805

250

<266
380

195
177
201

246

170
187

315
266
3685
245

9]
G
o
¢

L

o
]

gw

No. of
spores % of
No contam- %214 o
in%tian; *0B0 o
L 9 860 9]
W # % 0
Mo contame 2315 20
ination,
“ " 369 13
H o 276 0
" o 531 0
}}0 ggnta}iw 295 29
ination in p Py
all dighes, %48 &0
poor growths 4yn 20
44 24
No cgntaziz» 816 88
ination in
8ll diches, 184 g0
good growth. 204 70
209 8%

Yo contam-
ing:b;lon:

" §

@ \

Very poor
growth conw

'ﬁﬁﬂlinatﬁao

Ko contam-
inagionﬁ

- (

All digshes
were contam-~

inated. Good
growth.

t

All dishes -
were contam-
inated, very
good growth,.
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These results show that there is o reduction in the
ammunt‘qf_ggxminatinn and of growith using older spores,
Commento on.the effeet of fungal contomination om this
property are made below (Table ¥VII). The gtudy was
supported by & vecord of empirical observations of the
amount of geim;natica and of growth in all routine culiures
g6t up between Qetober 1953 and July 1955. These are
detailed in Teble V. These observatious show that there
was & considerable variation in germination in succeasive
experiments using spores of the same sge, but that there
ves an overall weduction in the amount of germination and

growth as the gpores hecame older.

Table

w

Obgexrvations of ‘the amount of pgersination and growth in
culture gseb up etween ,_Qetober 1958 snd J’ulx 1955

Snovres uvsed below werce collected in September 153,
sze of sowing Place from which

gpores were collected Remarks -
16.,10.,1953 Mugdockbank Formel germination, good
growth, no conteminaition.

RalR2,19068 # : 5 petri diches had <

normal germination aind
grovwth but were contam~
inated, The vemaining

5 dighes had normal
germination, poor growth
and no contamination.

1. 1.1984 " Wormal gernination, good
growth, no contamination.

He $e1954 ' " Normal gexmination, good
growth, no contamination.
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Lo
Se

4,1954
G954

T 1204
e 1064

1.10,1964

Bl

Table V (cont.).

Tagdookbanl:
#

i

i

Normel germination, two dishes
had pooxr grouth, others had
good growth, no contamination. .

Noxwmad germlnaﬁxoa and good
growth in all pebri dighes,
6 dishes, only , contaminateds °

Yo gewmination, no contaminatiow,

Pooy geormination, many germine:
ated gpores failed to continue
growihy podr growbh in general,
no conbomination.

BT

Noxmal genmina&ian, nany
prothalli were grouwing but Btill
very smaldl In sizes TFevw plants
reachod the noxmol size {1.0 ce.
in diamcter) within 80 days,

no conbawination.

Spores used below were collected in Scpltember 1954,

0.19564

20.10.1954

XA

&

Se1055

4019065

441958

B5,1050

7« 1005

Tugdoclchank

b4

i)

§i

&t

Nomal germinations very gaad
growth, no contamination.

Noymel germinetiony good growth,
no contaminatlon,.

Wormal germination, good grawthg
no conbtamination.

Poor germination and grewth’in
seven petri dishes, no contam-
ination, the other three had
good growth but were contome
inated.

o germinationg no contamination.

Wormal germination, good grouth
‘but very slowy no contaminabtion,

Two petri dishes Lind poor
germination and grovwth, ne
conbaninatlion. The other 8 .
dishes had good germination
and growth but oll were contam-
ated.



iis Studz of varia'i;icnq in awmcunt of germination and
: : sih din sporey | from different localities.

The guestion of genetic differences in the prothelli
hege not been studlied in deteil, tut the resulis in Table “i‘
ghow that there mey be substantial diflcrences between
vaiious population in this respecth. |

The samples of "}pcx'esa were collected :E'a;'am Dranelog .
Mooy, Milungavie, and from a pateh of bracken on the roadside
at Vugdockbank, Milngavie, about % & wile from Drumelog
Moore To prevent confusion all work other them this was

cayried out using spores from Mugdockbank.

Table VI,




of sermination snd

ety 5P f‘.; xam.di££e%eQ$usau&@e§.
Place from vhich

Time of sowing spores were collested Ohservations
5,11,1083 Mugdockbank Wormel gevaination, good
grouth, ne contamination.
17111953 Wilng#vie Vormikl gexminations good
growth, no contaminastion.
14412,1953 " Normal geralnation, pooy
growths 1o contomination,
19: 1.19B4 HMuzdockbank Normed gernination, pood
growith, no contamination.
11, 5.1954 " Formal perminetlon, very
good growth, no contimin
stion.
20, 741054 Milngavie ¥o germination, no contam-
ination.
O 843954 Mugdockbank Wormal germination, pooy

growth, no ﬁﬁﬁ@mﬂﬂmi@nb
1.10410564 Milngbvie Very poor germinations no
gyowth, 1o contamination.

(%) Both kinds of spores weve collected iu September 1953,

iii.

{a)

The differences between germinetion and prothallial
growth in contaminated control culitures and in pure culturcs
containing decontaminated spores dre recorded in Yable IV,

A further experiment to determine whether these differences
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were due o the presence of the contaminonts or to the oction
of the deconteminabinig ‘gpz:*aéeg:&*was seb v using the plates in
which no ‘erowth had aégﬁfra& in the above experiment, After
the examinabion referred to in Teble IV, the lida of Bl of
these plotes, merked ® in the toble were yemoved for half an
hours . The uwhole growp was then meintalned under 15 hours
deily illumination for o further mounth, The vesults seen

o1 Feescxanination are detailed in Teblo ViITl.

1961

1952

Ta’bg.a Vil.
The effeat of the Erasanee of eontewinent Tunei.
Trepted spores tontrol {Untreabed cpores)
Noe of | Noe of
Hoa0f @poves % oF sporves % of '
Sample Plote counted gevims. Remarks coun‘h;.& germs. _Hemarks
‘3? KE =260 ) Genmmimted >ﬁo@ O ) fontaminated
a2  >a80 3250 O oo
5 200 0\ No contémin~ >RGO 0 ) To contamin-
4 > 250 O inobion > BHO 04 instion
* 3 411 13\ Contaminated,
Xy amn 3.:5) few protholil
' wm groving.
B >R50 0\ o contémine
4 >25§ ) entoa

# Lids of plates were removed for half an hour at the
beginning of the experiment.
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(P) Comparison of thoe: effect of different. funsal.
s ' A
- gpecles, in pure. cmltu:rem | ‘ e

. "iﬁi-&’aﬁ‘““ w“""“ wu.'.t-\; . ‘-il«‘l-d-r Um.h ﬁ-ug

The genoral obeservetions recovded above were extended
by & study of the effcet of growing pure cwliures of
decontaninated spoves in association with pure sultures of
conmon e0il fungle Petri dishes of storile Kaopts ey
were inoculated Wwith pure cultuvres of the dbest fungl
dotailed belows snd inocultied Tor 48 hours ab 24°C. The
gurface of the Tungel cvla’ny wag then covered with o gheed
of sterile cellophancy and a $u*apen iion of decontominated
gpores spread over the surface of the celiophsnes The
plotes were then held under 15 houre deily illuminetion for
CBwo weeks « The spoves had been collecbed from Tarbet,
Dumbaytonshire, eight monthse -'ba:ﬁ'ore the expeériment was

carried oub. The resulis sye deteiled in Table VIl

Toable

‘-:;3
el

i

T

|

s



Com p.&i@aﬁ ef thﬁ ﬁffévn R @&f¥eyent ?uﬂmal ﬁﬂﬁ&iﬁ% ia
pure culiure on spore ge mumn&ﬁi@n aad, n?ﬁtﬂa&iiai Lot growth,

Woeof No.of bpoves % of ° Average olge
Ireatment ;;:<Eéﬁi3 anhggeé v‘gmg@gn§@$g§% f.fi;gpthﬂlﬁx
,.MMLE i 188 a4
cineres Persy - yai : 0 o L
Top criod, "B 1&? 50 4%6 celln
Gollege o 3116 - 20 |
culinre 4 131 72
lodlidun 148 8o
19 obmn 5 . n i
deportmental © 1%4 , 68 Swh eclla
colleotion o 165 7
culiure A AT 73
Pythium I 1L 66
desboryanum 2 1LY T o _
Desse, . 0y §. 8«3 cells
CoMaIs culiure * ‘ % ¢ GL
48058 4% 184 L.
“-dlzug h i 168 - a8
}“ﬁﬁ“ en Tiegh o 1 36
gi e by umLﬁur& 2 ‘;58_ aﬁ Twll colls
174@& & 188 85 ' ‘
4 180 80
Pure culiure 1L 164 8
2 198 45 .
o \ one gell
& - 365 60
4 155 53
Gultures of 1L 06 - g1
untreated spoxes g 108 71
with miscellan~ 104 8«ld colls
eous contamine © } 886 .
ants 4 140 &5
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It vas noted that the peethelli fowmed in euliures

-Qgﬁﬁaimimg‘Qyihium»dag@@g&ﬁg&g;ﬁﬁﬁﬁag'ﬁéﬁ@‘mnﬁh.éistértéd?-
ﬁhe-affeat eﬁvﬁthax @ﬁﬂgi ﬁaa generally s&ﬁil@@; aiftering
enly in the é@g&ee cf'éﬁimﬂiaﬁi&n pro duceds. | The grestest
gtivmlation was that produeed by eunltures coutdining
Asporgilivse niger Veu Tdeghy in which the prothalll wers
considersbly lormer, snd in which latersl divicicn of the
cells occeuryed when the prothalli had begome two.to three

cells longa

(¢} Detpiled shudy of effeet of Aspereillus niger.
Tsperimenta bo deboivmine wheﬁh@r the obiaulatory
eifeat of &gﬁgﬁg&%&gﬁkﬁgﬁgg‘waa due to the presence of
| gonme £ﬁﬂg&1.mﬁtabaiité whleh diffused out into the medium
weve caveicd out by bwo methodss
i. Plates of storile Knop's sger were covered with
ghtevile cellophaner,; and sporves of the fungus were inoceulated
onto the surface of tho cellopheme. The cultures were
incubated at 24°C. for four to five days, by whioch time the
fungue had grown almost to the edge of the cellophane, but
had not groeun over it onto the ager suxfeces The cellophane
with the fungsl eolony was then removed with stevile forceps,
the morgin of the paper being folded dnto the centyre initially
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t0 prevent the dispersal of e:»sjgmras from. the surfoce during

-

handling. 23 m&fﬁpemaﬁ.ém of deconbamintted broacken spores
was then spyvead on the ager surface from which the Tungnsg
had been removed, end the culiuve held under 15 hours deily

illuwivablion oy two wookss: +the vesuldls ave shouwn in Teble IX.

“"ﬁf* N I"i ..

Gempination and greowth on Fnopls ager on whioch

Mmrfillus niger ;_xa.a Deen grown Dreviousiy.
« Woe of

Nosof gpores %  of overage slze
Ireatment . plate counted, gevaination of prothalll
Cultures treouted 1 184 10 one eell
wi’slfz ._z“_ pergitlus 9 106 11,
o 3 124 v
4 118 R
ultures gm - L 102 26 one cell
pr»weam with . 2 :
' b 116 1%
2 128 15
Cu%turg‘sﬂ of 1 108 38 Bl cells
untreated spores . : .
with miscelleneous = 189 43
conteninants % 100 38

4 120 >
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11, Plaghs conteining o sterile double strenglh Knople
selution plus R4 glucose weve inooulnted with Aspersiilug
wiger ond inoculated at 249¢, Ffor B duyss  The medium was
then filtered off throuveh 2 bagberiological Filtew, dilubed
By the addition of an euusl volume of warn sterile 4% agey
in distilled woter, and 20 mi, aliquots were dispensed lnto
stevile pebri dishes. A control wmedium was pobt up using
gy'resﬁ-géi? the same procedure without inoculotion of the
fungus, After cooling: o suspension of deconteminated

hrocken sporoes was spraad on the suvface of both medios

 pontwel plates of the control medium were spresd with

wmtreated spoves and the whole were held under 15 hours
doily illunination for 14 days. The resulds are debeiled

in Table X

Ioble XK.
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Gevmination and growlh in medivm mede from £

of, g ceuliture of Aspergiilug niper Ven Tie

Noe of
, Wosol gpoves :
Treatwent - plate countod gorpinmblon

trate
»

Averase slize

of prothelll

Piltrate mediun 1
From Liguid o
enliure of A.nigor  «

)

P :

ol
4

Cultuve notb
pretvosted with
Lo _niger

£ 8

=t

ultures of
wntrented gpores
with misceliancous

e

conbominants 5
&

190,

kXols)
181
105

105
125
100

118

agne ceoll

owd aells

one cell

8w12 cella

(#) Plate No.1l of this group developed a sccondaxry
eontominant, The % of geruination inereased ng
ghowas; wud prothalll were 35«4 cells long on

exemination.
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iii, Contrel toukb. The spores used in both the above

tests were 16 months old, aud had been colleched from
Drumclog Mooy, Dunmbarbtonsbliyes A parailel experiment sed
up by the mothod deseribed in poragreph (¢) shove shovs
thot the fungus stimalated both growlh snd gerploatlion of
the shie gporves in these conditions, The resulis are

detailed in Toble XI.

‘l&, 'b" 9 }S.I ke
mination ond svowth on Knop's sgar
i *Ll}gx, 3;"*@3&1@@ oF A sperelLiug mip,c,r Van Tiegh,
Fo. of
. . To.of spores % of Averege alze
Tyeatment plate counted perminatlion of prothelli
Gultures coantain 1L L85 12
Agperailing p A0 a4
niger “J’ 140 4 =5 cells
%] 122 8.
& 110 &
Puve cultures L 108 6
») LRy
& i 8 pne eell
G raa g
4 KK ik
Gultures of L 204 35
untreated spores . - :
with miscellaneous © 17z = 7«10 colls
contaminants 3 299 31
4 189 5 3
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Sbudy of the effect of addition of miucose,
Yoast exbract ond Peplone to the medinm.

The work by Hurel-Py. Gastle and By Susser snd Sheeves
{10C. Cit,.), sugsesta ‘hhé;a the edd