NUTRITIONAL REQUIREMENTS OF ASCOCHYTA RABIEL AND
3 ! i‘l Pﬁl L : .
MURHTAR AHMAD anp ABDUL GHAFOOR EAUSAR®

Ascoshyla rabiei and A. pisi grew woll on the commonly used syathetic. media
and on the leal and grain extrack of gram aml pes. Nitrogen sourco wag
relatively more important for the growth of two fungi than the carbon
gource. OF the sourcss of titrogem studied, A, radiel preferved peptane
followed by Beparagin and potassiwn nitedts. However, 4 pirl peoforred -
potassium mitrate followsd by asparagin end  pepione. The twg fuRg -
preforred aucrose A4 the carban sours: and tha colony diameter of the two
inerensed with 2o incroas in the quangiy of sucrose in the medium,  Maxi-
tum colony diamster of the two fungi was obtained with 40 gm. sucrosd

in the baml medium, " T
The gaemination of pyenosperes of the two fung: took place uirly wall in
distillsd waer and % per cent glucoss solution and was fairdy high in leaf
extract of gram and pea. The pyenospores of tha two fungi germinated
fairly well in lower concentrations of malic acid (M/100 and N(30), but was,
reduced appreciably at highar concoatrations. Pycnoapores of A. piel wiwe
more sesitive to higher atrength of malic acid than those of 4. rablei. The
pycnospores of both (HE fungi germinated fairly well on Jeaves of gram and
poa planis. '
INTRODUCTION

Ascochyta rablef (Pass)) Lab. and A. pisi Lib. are pathogenic on gram
{Cicer gristimam L.) and pea (Pistm sativon 1. reapoctively, and canse seciows
blight diseases on their respective host plants. The identity. and pathogenicity
of these two fungi have oftan been confused, but the two. fungi occurring on two
related leguminous plaats are now considered distinct species (Sprague, 1930;
Sattar, 1923). I

Adequate information on the nutritionat requirements and mode of ine
foction of these two well-known pathogenic fungl is not available, This infor-
mation is obviously essential for a better understanding of these two pathogenic
fungi and is highly désirable for farther investigations o the basis of resistance
to the blight diseades caused by theso two fungi. - il

The present paper preseats s comparative study of the -myiritional re-
quitements of Ascocyhia rabiei sad A. pigi for theix growth and germinatpon of
pycnospores, The study wes mecessarily preliminary 4o futtheg. stndies that

sy .be made on the subject.
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MATERIALS AND METHODS

The isolates of Ascochyic rabiei and A, pisi used in this study were
obtained from blighted gram and pea plants collected from Lyatlpur, Campbell-
pur and Sialket. Isclations were made from leaves, pods and stems of the
blighted gram and pea plants by the usual technique and were putified further
by the isolation of single conidia.

 Nafural and synthetic mediz used in this study had the following com-
position !
Oat meal agar: Oat meal, 5¢ gm: agar, 20 gm; distilled water to make 1000 ml,
Richard's agar: Cane sugar, 50 gm; potassium nitrate, [0 gm; potassium
dibydrogen phosphate, 5 gm; magnesium sulphate, 2.5 gm; agar, 20 gm;

distilled water to make 1000 ml
” Brown's agar ; ' Asparagin, 2 gm; glucose, 2 gm; magnesivm sulphate, 2.5

gm; potassium phosphate, 1.25 gm; agar. 20 gra; distilled water to make

1000 mi.

Glacose nuirient agar : Glucoss, 20 gm; peptone, 10 gm; sodivum chioride,

5 g beaf extract, 4 gm; agar, 20 gm; distilled water to make 1004 ml.
Potoato-dextrose agar :  Potato starch, 20 gm; duxtruse, 20 gm; agar, 20 gm:

distilled water to make 1000 ml

Basal medinm :  Dextrose, 20 gm; potassium dibydrogen phosphate, 1.5gm; -
magnesium sulphate, 6. 5 gm; potassiom nitrate, 3.12 gm; agar, 13 gm;
* distilled water to make 1000 ml.
Gmﬁu leaf extract agar : Gram leaf, 200 gm (extract); agar, 20 gm; distilled
. water to make 1000 ml.

E;Qa leaf extract agar : Pea leaf, lﬂl} gm {extract); agar, 20 gm; dut:lled wat.er
to make 1009 ml.

EXPERIMENTAL RESULTS

1. Nutritional réqulrements for growth

(&) Cultnre Media. Ascochyta rabiei and A. pisi were grown on six cultyre
media incliding Brown’s agar, Richard's agar, Glucoss nutrient agar, Basal
medium, Potato-dextrose agar and Oat'meal agar at 25°C. The colony diametar
atteined on six ¢ulture media {Table 1) indicated that the two fungi grew well on
all culture media, A, pisi prew faster than A rabie! on all the culturs media
studied. Maximum colony diameter was attained by A. robief on Richard's agar
followed by Glucose nutrient agar, Potato-dextrose agar and Basal medivm, The
growth of this fungus was the least on Oatmeal agar. Onthe other band, A, pisi
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had its best growth on Brown's 1gas fallowed by Richard's agar, Glucose futrient
agar and Basal mediym. Colony diameter was the least on Oat meal agar.

The results of this experiment showed that the common culture media
ar¢ quite adeguate for the growth of these two fungl. This conclpsion wad

further verified by growing them on the natural media containing gram and pea
leaves and grain extract, and by varying the constituents of a synihetic medjum.

Fanty 1, Colony diameter of Ascochyta rabici and A, piti or six cnltire media
at 25°C. qfter 14 days.

T ot rmm — Ty
Average colony diameter
Culture media ~ {millimeters)
A. rabiei A, pist -
Brown’s agat 24.6 100.6
Richard’s agar 42.0 Bi.6
Hucose nutrient agar 3.1 77.1
Bassl madium, 7.4 71.5
Potato-daxtrose agar 27.5 53.0
Oat mea agar _ 18.0 . 48,7
o - e r— T ey

(b) Nataral medis. Ascochyta rabiei sad A, pixi were grown oxn.natural
media containjng exiracts of lsaves and grains of gram and pea in peirl dl,shes at
25°C. A. rabiei attained a little better colony diamgter on gram leaf extract thari
on gram grain extract (Table 2). Similatly, 4. rebiel grew a little better on grain

Tasie 3. Colony diameter of Ascochyta rabiei and A. pisl om natural media
confalning extracis fram gram und pea leaves mﬂ grains al 25“‘0. qiter 14 days.

A mlon dmmntﬂt
Medium : 1
| A vabiei | A Bl
Gn‘ampmn axtrac;agat ' 31.6 75.5.
. Graym leaf extract agar 3.7 3.1
Pea, grain extract agar 28.5 74.3

Pep lagf extract agar 1.3 Bd.1
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and Joal extract of gram thais on leaf and grain extract of pea, but in genersl,
the differences were not marked. Likewlse, A. pisi grew a litcle better on leaf
extract of pea than pea grain extract. The colony diameter of A, pisd grawn
on leaf and grain extract of pez were not markedly differcnt from the colony
diamoter on leaf and grain extract of gram, except that growth on pea leaf
extract was better than the other media.

. (6) Relstive importamce of different constituents of the bassl medimn,
Ascochyta rablei und A. pisi were grown at 25°C, on the basal medivm and
the basal medium lacking in dextrose, potassivm nitrats, magnesinm selphate
and potassium dihydrogen phosphate respectlvely. The colony diameser
attained by A. rabief and A. pist on these media was materially affected by the
omission of potassium nitrate (Table 3). The omisslon of dextroreinfluencad
the colony diameter to some extent, but in general the effsct wa oot 3o marked,
This indicated that the nitrogen source was relatively more impotiant for the
growth of these two fungi than the carbon source.

TavrLe 3. Colony diameter of Aﬁcwhrta rablel and A, pisi on e basal md’:'um
and the medimn lacking in constisuent a1 25°C after 14 days. T

X Aver colony digmeter

A. rabisi A Fm

Basal medium C 214 n.s

Basal medium lacking dextrose 4.9 65.4

Basal medigm laclang petassium nitrate 18.4 36.0

Basal medium Iscking magnesium seiphate 21.0 71.3

Basa] medium lacking postaseium dihydrogen )
phosphate 21.6 66.8

AL T R g T WY

() Sowrces of nftregah Arxcochyia rablef and A, pisi were grown at
25°C. onthe tmsal medlum containing ammonium nitrate, ammonivm sulphate,
potassium nitrate, asparaging peptone and urea at the rate of 42 mg. nitrogen
per litre. The basal madium with potassiom nitrate served as tha check,

The caleny diameter of A. rablei was the maximem on the basal medium

© with pestone as sourqe of mitrogen followed by. asparagin and pofassivm .
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nitrate (Table 4). Omn the other hand, A. pisi had maximum colony diafiéter
on the basal mediuvm with potassium nitrate followed by asparagin and peptone.
The teast colony diameter of the two fungi on the basal medium was with

ammonium sulphate as the source of nitrogen.

TaBLE 4. Colony diameter of Ascochyta rabiel gnd A. pisi on the basal medium
with different sources on nitrogen at 25°C. after 14 days.

Average colony diameter
Mitrogen sources {millimeters)
.jn the Basal medium

A rablei A. pisi
Ammonium nitrate 15.2 23.7
Ammeniom sulphate 12.6 1.7
Potassium nitrate 18.2 63.5
Asparagin 20.7 41.0
Peplone 27.4 11.6

Urea C 13,9 27.6

() Sources of carbun. Ascochyia rablel nnd A. pisi were grown at 25°C,
on tho basal medium with svcrose, glucose, lactose, maltose and starch as
pources of carbon. Maximum colony dismeter of 4. rabie! was on the basal
medium with sucrose, followed closely by the basal medium with glucose
and tactose (Table 5, Similarly, best growth of 4. pisi was on the medium
with sucrose followed by maliose, glucose and lactose. The best colony
dlameter of the two fungi was attained on the basal medium with starch s
source of carbon,

TARLE 5. Colony diameter of Ascochyta rabici and A. pisi on the basal medium
with different sources of carbor at 25°C. after 14 days,

Carbohydrate Average colony djameter

gources in the {millinmeters}

Basal medium

A, rabief A pist

Surcose ' 4.2 M.
Glucose 233 50.0
Lactose S 21.4 4%.0
Maltose 14.0 2.0

Starch- 17.0 43.8
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{f) Quantities of awcrose in the besal mediom. Ascochyia rabiel a1l A, pisi
were grown at 23°C, on the basal medium with 10, 20, 30 znd 40 ETAMS SUCrose
per litre.  The basal medium with no sucrose served as check, The eolony -
diameter of A. rabiel and A. pist increased with an increase in the quantity of
sucrose in the basal medium (Table 6). The maximum colony diameter of the
two fungi was with 40 grams sucrose in the basal medium.

TABLE 6. Colony diometer of Ascochyta rablei and A. pist on the basal medivm
with different quantities of surcrose after 14 days at 25°C.

Quantities of Average colony diameter
suctose in the {millimeters}
Basal medium :
A, rubiel A. plsi

& gm. 13.1 16.8

10 gm. 21.3 2.1

20 gm. 22.3 1.5

3 pm, 24.3 .4

40 gm. 32.4 36.4

2. Nutritionsl Requirements for Germination of Pyconospores

(@) Germination i mutrient solutions, The germinstion of pycnospores’
of A. rablet and A. pisi was studied in distilled water, different concentrations
of glucose, gramn leaf extract and pea leaf extract. The pycnospotes of the
two fungi germinated fairly well in distilled water, Maximum germination of
A. rabiei was obtained in 2 per cent glucose solution which was redueed- in -
higher concentrations of glucose. On the other hand, the germination of the
pycnospores of A. pisi increased with higher concentrations of glucose, The
germination of the pycnospores of A, rabiel was a littis higher in gram feaf
exiract than in pea leaf extract, but germination in pea leaf extract was fairly
high. Similarly, the germination of A. pisf was a little higher in pea leaf
extract than in gram leaf extract, but the germination ja gtam leaf extract was -
alsc fairly high (Table V).

. Thus, the pycnospores of 4. rabiet and 4. pisi germinated fairly well in
the leal extract of gram and pea, but the germination of the pycnospores of the
two fungi was a little better in leaf extract of their respoctive host plants,
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TamE 7. Germination of the Pycnospores of Asvochyta rabiei ard A, pisl on
different solutions at 25°C. after 48 hours.

Percentage germination of

Nutrient solution the pycnospores
A, rabtel A. pist
Distited water R4.6 84.3
G3incose
0.5 pet cent. 55.6 63.2
1.0 per cent. 1.6 B7.5
2.0 per cent. {1 - 930
3.0 percent. 67.0 25.0
4.0 percent. 18.0 100.0
5.0 percent. 7.0 100,0
Giam leaf extract 95.5 80.3
Pea leaf extract 72,0 92.1

(b) Germinstion in malic achd. The germination of the pycnospores of
A. rabiei and A, pisi in different concentrations (N/100, Nf50, Nf25, MNj12 and
N/§) of malic acid after 48 hours at 25°C, are tgbulated in Table 8.

TaBLe B. Germination of the pycnospores of Ascochyta rabiei and A. plai n
different concentrations of malie acid w1 25°C, after 48 hourd.

Percentage germination

Strength of malic acid of the pycnospores
A, rablzi A. pist

{100 ' 83.0 72.0

Nf2s 75.6 16.9

N/12 15.6 5.0

Nf6 Nij Nil

P . ¥ B s ey

Maximum germination of the pycnospores of A. rabiet wak obeetved in
N0 il 2okl foltowed by N/10D malic acid,  The germinatioh of pychospores
dibcréased markedty in malic deld of concentrations higher than /30, and Ao
perminstion took phice il NS inatio weid, :
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. Almost similar were the results with pycnospores of £. pit. Maximum
Fmination of pyenospores was obiained in N/100 malic acid and decreased as
the concentration of malic acid was increased. There was poor germination of
pysnospores of A. pis/ in Nf12 malic acld and pycnospores of A, pisi did not
gormaipate at all in N/6 malic acid,

- These results indicated that the pycaospores of the two fungi getminated
fairly well in low concestrations of makic acid and that permination of the pyeno-
spores of the two fengi was reduced at high concentrations. Pycnospores of A.
pisi appeared to be more sensitive to high concentrations of mahc acid than
the pyenospores of A4, rabief, -

. (@) Geymlnationon gram amd pea leaves.  The gecmination of pycnospores
of A, robiel and A£. pisi was also studied on the leaves of gram and pea plants,
The suspension of pycnospores of the two fungi in distilled starilized water were
plaged on the leaves of gram and pea by mecans of g dropper. These geam
and pea plaats were then covered with disinfested bell jars to reaintain high
humidity. The drops of water containing pycnospores in suspension of two
fungi were removed with a pipetic and observations on the germination
indicated that the pycnoscpores of the two fungi germioated op gram and

DISCUSSION

A eomparative study of nutritional requirements of Ascochyta rablel and
,d,pi.sf heve not indicated marked differences. Both the fungi were able to main-
tain themselves on the natural media from the two host plants containing leaf
and grain extracts of gram and pea. The only difference in the autritional
requirements of the two fungl was in their nitrogen requirements, A4, rabizf
Boew 8 little better an peptons and A. pfsf Aourished a little better on potassiysm
nitrate, The three best sources of nitrogen for the two fungi were similar,

The p¥etiospores of A, rablel and A, pist could germingte readily on the
two host plants, Evidently, germiration of conidin of the two fungi is possible
oft leaves of gram and pea plants in nature. Moreover, germination of pycnos
spores of A. rabiei and A. pisi was favoured by N/100 and N/50 malic acid and was
reduced at higher concentrations of the acid. Pycnaspores of 4. pisi appeared
te be more sensitive to higher concentrations of malic acid than those of A,
rablei. 1t may be concluded that germination of A, rable} and 4. pisimay be pos-
sible 'on’young gram plants on account of lower concentrations of malic acid,
But at higher concentrations, the conidia of A. pisi may not be able to ger-
tminate on'the gram plants on account of higher concentrations of malic aid,
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Gram plant differs from pea plant in giving out acid secretions from
glandular hairs, consisting mostly of malic acid with traces of oxalic and acetic
acide (Sahasrabuddhe, 1914). The germination of pycnospores of A, rabiel
is favoured by malic acid (N/50-N/25), and higher concentrations of the acid
are detrimental to the germination of pycnospores of the fungus (Sattar, 1933,
Malic acid secretions from gram plants have besn shown ta increase with age
of the plant and higher concentrations of the acid detrimental to the germination
of pycnospores of A, rablei tiave been considersd to be the basis of resistance in
gram types to blight caused by the fungus (Hafiz, 1552). -

The identity and pathogenicity of 4. reblef and of A. pist have ofien been
confused but these two fungi oceurring on two related leguminous plants have
meen considered distinct species (Sprague, 1930 Sattar, 1934). However,
Sattar {1934) also reported that Indian form of A. pisi infected 6 out of the 42
gram plants inoculated, and the culture of A, rabiel iselated fram stem lesion
of gram from Madrid, Spain infected 3 pea plants out of i8 ircculated. This
indicates that A. robiel and A. pis/ may not be too highly specialized in patho-
genicity on their respective host plant.

Almost similar nutritional requirsments of A. rabiel and A. pisi for the
germination of conidia and growth in culture indicates thatany degree of speciali-
zation in pathogenicity that may be shown by 4. rabiei and A. pisi on gram and
pea plants may be explained periially on account of concentrations of malic
gcid on the leaves of gram plaats defrimental to conidia of 4. pisi and on
accaunt of the absence of malic acid secretions by leaves of peas which may limit
the germination of conidia of A. rabiei. Studies of the two fungi on these aspecis
should result iri 4 better understanding of the degree of specialization in patho-
genicity in these two fungi. ; '

LITERATURE CITER :

Hafiz, A, 1952, Basis of resistance in gram to Mycosphaerella blight. P4
path, 42 1 422424, '

Sahastabuddhe, D. L, 1914, The acid secretions of the gvam plani, Cicer
arietinmm. Agr. Res. Inst. Pusa. Bull. 45. TE

Sattar, A. 1933, On the oeourrence, perpetvation and control of gram {Cicer

ppletiman) blight caused by dscachyta rabiel (Pass.) Lab. with special
~ reference to Indian conditions. Anun. Appl. Biol 20: 612-662.

Sattar, A. 1934, A comparative study of the fungi associated with blight
diseases of certain culiivated leguminous plants, Trons. Brit. Mycol.

o Soc. 18 : 276-301. . :

Spragus, R. 1930. Notes on Phyliesticia rablei op chick pea. Phyopath. 20 :
501593, ' E



