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The chlckpsa bllght caused by llscochyto rabiei ls rsstrlcted to
chickpeos (Cicer orietinum L.) only. It was observed for the flrst tlmo 1n 1957
1n Iran 1n Ghazvln ar€a. Now lt 1s prevalent 1n most provlnces of thB country
wherever chlckpoas are grown. A suEmary outllne on thls dlsease was already
gtven by Zal poor 1n 1963 (12).

DAMAGE

Chlckpeas are cultlvated on about 40OO0 hectars of land ln the
country. The losses due to bl.lght are partl4ulary s8vers ln tho north arrd the
north-wostorn parts of lran, L. s. Casplan sea areas and soEe parts of AzarbayeJan
( see f1g. 1, dlstrlbutlon map). Whgn cllmatlcal condltlons are favourable for
b11ght development, ths whole crop 1s destroyed at tlmes. The daoage averages
anr,ually at least 152 of the total chlckpea crop 1n lran, and amounts to $
1.2 M1U. loss.

SYMPTOMS

fl. robiei attacks all abovs ground parts of the plant. The roots ara
not affecteal. Dark brown nscrotlc spots are produced on the affected organs.
on the st6m ths spots are elongated lf ttrs fungus lnfects 1n early stags of
the growth of the plant. In thls cass the leslons ar6 about 2-3 cm long and
gsnerally enclrcls the steot esp€clally whon thsy occur n6ar to thB grounal.
The parts of ths stem abovo tho leslons 1n such cases usually collapse anal
ultlEately dry up (f19. 2 e). If envlronmental condltlons are favourable nunerous
lsslons wlll be produc€d along the inaln stem anat branches (f19.2 a). On the
lgaflets and pcds the spots are clrcular aDd are about 5-6 om 1n dlamotre
\f19. 2 b, c, d ). Numerous black pycnldla ot fl, rabiei are formed on the spots.

HISTORY
Investlgatlons on gram b11ght ftrst were undertaken 1n Lg29 1n Indla

and Paklstan. Besldes Jones (1927) ln the USA and Moftindro (tg3f ) Butter,
Sydow, Trotter. Sprogue and Lobrousse gavo some contrlbutlons for tho systeDatlc
and nomenclature of the causal fungus ( olted by Kousar,6 ). InvestlgatloDs
about the control of gram bl1ght 1n PunJab wer6 publlshed by lutftrar Sottor
&. Beili o,al. From thls llteraturo 1t app€ars that 1n Paklstan, where
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bught 1s ths Eost lmportant dlseaso of chlckpeas, the Erowlng of rsslstant
varletlss would be th8 most effecttve control msthod.

SOME INVESTIGATIONS ON THE BIOLOGY O? fl. RflBIET

I . Culturol meilia: A comparatlve trlal was conducted to flnd ths best
medla for culturlng fl. rabiei. Elght medla wer8 used: malt agar' Czapek solutloo
agar' P. D. A., oatmeal agar ( Dlfco )' carrot agar, ster111z8al ploces of carrot
and potato€s.

Among thoss medla tested oatneal agar and carrot pleces were found
to be the best. On oatmeal agar fl, roDiei grows well and forns many pycn1d1e.

Pycnldla on carrot pleces are very consplcuous.
2. Macroscopic chorocfers ol fl. rubiei on P.D. A.: Colonlss at flrst ars

whlte and gradually they become dark grey. The margln of the colony ls deflned
and the hyphae 1n thls part arB compact and vslvsty. At 20- 25" c pycnldla
are formed at the centre of the colony 1n concentrlc clrcles 1n about 5-7 days.

3 . Pycnospores : Pycnosporss from P, D. A, aro hya11n, ovold to oblong,
6.5-6.4X9.O - 15.0 p (avorags 5'7 x 1O.8F ). Some show a constrlctlon 1n

the n1ddle. only a few of the spores ars septate anc two c€1led. In each
proparatton from natural speclmens we usually have not observed noro then
l or 2 of such septato sporss.

4. Germination of pycnospores on different medio: The gsrmlnatlon of
pycnospores on allfferent nedla was tested by the hanglng drop method at 26" C.

The results are glven 1n table 1.

Table 1. G8rtrlnation of pycnospores on dlffsrent medla at 25" C

Medla

Mart-agar (D1fco)

Chlckpea Julc€ (1:2 dlluted)
Ozapek agar (D1fco)

Dlstllled water

1m

100

100

tt

average speed of
gerElnatlon (hours)

9,s

s.1

23.3

25.0

Pycnospores of fl. robiei usually germlnatg from one end' Only septate
spores germlnate from both enals. ADong the tested medla malt agar and altluted
chlckpea julce gavs the hlghest and the nost accelsrated gertrlnatton. In
d1st1lled water percentage and speed of gerllllnatlon was decreased.

5. Isolotion oI t:1, rabiei lrom inlected cftickpea seed, Flve pcds, each
bearlng 1-2 spots were selected and thelr ssed taken out. After surface sterlllza-
tlon (trercury chlorlde O.1 70, 1 mlnute) the seeds were carefully washed and'put
on malt agar. After 5-7 days fI. raDiei appeared and later pycnldla were also
formed.

6, Petpetuotion onil occurence of llre diseose" Accordlng to lutllro, Satfar
& Bedi (7) the dlsaase 1s carrled Qver from year to year by: a )sowlng lnfoctsd
seeds, and b ) alebrls of dlseased chlckpea plants whlch renaln on the so11 of

1l

Z of germlnatlon
aft€r 45 hours



lnfesteal flolds or on thr€shtng floors.
As wa have observed lnlocted lands slth dsbrls of lnfected plants ars

tho most ltrportant source for ths startlDg and p€rpetuatlon of chlckpea
bIlght. Hlgh humldlty ( lrrlgatlon watsr, ralD ) are also lmportant for the
occursn@ of the d1s€ase.

-7. lncubation periodr Chlckpea plants wers lnoculateal 1n the gre6nhous6
at 2Oo C (range 10-3Oo ) and SO Z rotatlve huElallty ( range gb_gb Z ) wttn
susp€nslons of pycnospores. Accordlng to the age of the plants tho flrst syDp_
toms broke out:

on 13 alays old plants after E days
on 80 days old ptants after g alays

CONTROL MEASURE EXPERIMENTS
1. EIIect oI seed dressings on trre germirmtion or chickpea seed, chlckF€a

seed was treated wlth ths followlng funglcldes and conc€ntratlons:
Cerssan dry (lC, zg, and Bg per kg seed)
c€resan wet (o. 1 7,, o. 2 ,l , o. 3 ,/,; 1D l/2 hour)
Arasan (49, 5g,69 p6r kg se€d)
Orthoclde 752 w.p. eg, Bg, 4g per. kg seed)
Rhlzoctol-Combl (Bg, 4g, Sg per kg seeal)
The treated seed was sown 1n wooden boxes flued wlth soll rroE thofleld and put 1n the greenhouse. GsrDlnatlon was counted svsry S dsys up to25 days (for rosults, see table 21n perslan text).
CoEpared wlth the untreated (check) none of the t8sted funglcldes, even1n th. hlghest conc€ntrat1.n, had any slgnlflcant effect to th--e percentage

or speed or germlnaton. As tt was observed, tnErcury compounds brought some
dsformatlons 1n the chlckp€a seedllngs, such as nanlsm anal thlckenig of ths
stem. For thls reason thsy ar8 not rscom,ond.d as ssed dresslngs on chlckpea.
Thg othsr funglcldes were frse of such phytotoxlc secondary effects.

2, Fungiciile spray lriols in grcenhouse: Chlckpea plants ln pots werosprayod wlth dlfferent funglcldes (3 rspllcatlons). After 2b hours .u.n pot *rslnoculated by putthg 40 droplots of a pycncspors suspenslon on the stems and
branches at the angles of the petloles of leaves (f1g. S). Tho plants wera thBnheld ln a gresnhouse. Att er 24 days the 1es10ns on the plant' wers counted.
The rosults ars shown 1n tabls A.

Table 3. Effect of funglcldes on fl. roDiei 1n greenhouse trial

Funglcldes Z of lnoculatlon droplets whlch proaluced
leslons (average fron g repllcatlons)

52.5 "l (- 37 leslons)
17.3

156
t 4.5

s.1

6.O

L.S.D. - 15.5

Check

Copper-tonacol 0. 3 %

Lonacol (Zrneb) O. 3 Z

Orthoclde 50 O. 3'l
e,opper-A-Compound O. 3 Z

Elosal (Sulfur) O. O 7,



Ths dlffer8ncs betwe€n chock anat treatEent 1s slgnlflcaDt at O,O1 % Isvel.
Dlfferences between the funglcldes are not slgDlflcant.

Soms prellolnary trlals rlth Copper-A_CoDpound anal Copper-rJona@l
showed that thess two products havo a hlgh phytotoxlclty to chlckpea plantg
1f they aro used wlth hlgher concentratlons than O.O Z.

Funglclde spray tr1a1s wero also carrlod on 1n the fleIal. but thers was
no any clear result up to th19 tlms.

SEARCH FOR RESISTANT VARIETIES
1. Local types: 17 collecttons of chtckpea froo altfferent provln@s of

Iran wers grown ln a greenhouse 1n Teheran_Evh. plants wers lnoculated by
a spore suspenslon. All the local typ€s used were found to be susceptlble and
severely damaged by the dlsBase, exoept two black gram types whloh showed
somB reslstance.

2. Foreign types.. In 1968 we got I3 typss of chlckpea fron forelgn
countrles ( hd1a, Paklstan' and F.A.O. ) and thelr reslstance to fl. roDiei was
tested 1n a greenhouse by artlflclal lnoculatlon. Among then, elght types showeal
narked reslstance. Attentton was concentratBd on thess types whlch
were indlcated as 13.679, C.6t2, C.727, t .8, C.84, C.2BS, C.L2/O4, and S/I A. In
1964 thess elght types wero also tested for reslstancs ln the fleld at corgan.
Experlments were conducted 1n a hlghly lnfected flsld' uslng ranalonlzed blocks and
5 rspllcatlons, each block bolng 35 m2. Gorgan type (G) whlch was hlghly su_
sceptlble to FI. roDiei was used as a check. No art1f1c1al 1noculatlons wors nadB.
Forty days after sowlng, the dlseass appearsd for ths flrst t1me. Ten days latsr
the dlseased and dsad plants were counted. 20 days after thls flrst recorallng,
the leslons on each chlckpea typs were counted.

The results of tho flrst and second countlng aro glven 1n table 4.

Table 4. Reslstanca of chlckp€a types to fI. rabiei 1n a flelal trlal
lnfectlon means of 5 repllcatlons

Types of chlckpeas average graln yleld
of 5 repucatlons (g)

(1eslons)
2nd record

31.2

186

5{.5

52.6

59.8

l0e.l
312.9

13.679

F.8

c.235

s/lA
c8{
a.l2t!1
c.727

c.612
G - Oheck

1.6

le
4.4

4.7

1.1

8.1

9.1

l3.S

57.7

L.S.D. 1st record - l4.O
2Dal rscord - 84.3

. Becouse oI soue uoLnown lqctor lhe plotrts ol the C,8d lype were groduolly dylog.for lhis rcoloD it wo! eli.inoted hom tbe cecoad record qs well q! trou lurther trioli.
L3

( Z of dlsPased
plants) lst record

ll9s
85?

1244

ll14

n9
t00t

69S

815



Stattstlcal snalysts:
a) The dlfferences b€twaen forstgn types and Gorgan (check) aro

stgnlflcant at O.O1 lovel.
b) Tho typ€ F.8 ls nore reslstqnt than C.6I2.
c) tne type 0.612 ls lBss reslstaDt than aI[ othor types.

Durlng the years 1965 and 1966 exporlnents $srr8 repeated 1n the same

lnfastsal f1e1d 1n Gorgan, ushg only the followtng s1x types '
18,678. C. 12/34, C. 727, C.235, F.8, 5/1 A. Results were slrnllar to that

ol 1964.

CONCLUSION

1 . Up to thls t1me, 13.679 type whlch was s1m1Iar 1n qua11t1es to IraDlan
local chlckp€as was consldorsd most sultable for propagatlon as a rsststant
varlsty to the bught and for a sobstttutlon for tho local s8€'l

(flg' 4, lower).
2 . lype F. I 1s hlghly roslstaDt to fl. nbiei, but ts not s1o1lar to

IranlaD looal types. Its colour 1s l1ght brown and 1ts slze 1s 8Ea118r than
that of 10ca1 Iranlan seeds,

CHARACTERISTIO OF RESISTANT TYPES

73.679: plant tatl, follago dark green' floser fh1te, gralns creaE of 1ar80 slzs
and wlth smooth surface. Hlghly reststant to bllght'

f.8 : FoJlage green, lsaflets smallsr than thosa of 13.679' florer plnk' gralns
11ght brown wlth trough surfa@. H1gh1y roslstant to bllght' but
suscepttble to wut (6).

C.235: Follage gre€n, gralns brown wlth rough surfaco. H1gh1y reslstaDt to
bl-1ght.

5/I IL Gratns brown, largor tban C' 235, flower plnk' Hlghly roslstant to
bught.

c.12/34, Fotlage alark gresn, flower plnk' graln of sna1l s1ze, brownlsh yellow.

Reslstant to b11ght,

C.727: FoLLage alurk Sreen 1n colour, gralns brownlsh creaE, and of Eedlum

s1ze. Reslstance to bl1ght meallum and less than that of the flrst thres
typ€s. (f18. 4, lower).
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