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DISEASES OF PIGEONPEA AND CHICKPEA AND THEIR
MANAGEMENT

MANREDDY,
Pubies Improscment P, Intermatrgnd Cer 0 P
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1. INTRODLCTION

eornnor pelawe orope o 2oan an Indias where pulse
LTS Trave alweaye cooaped sy A futming systems, to
meet the dietury nesds of the peaple, and in ther capacthy o restaze soil fertdity. Une
Tortunately, the growth rate in production. arex. and the vield of pulse crops during the
period 1949-50 to 197979 an 'ndia has been far less than 17 per annum.  The produ-
ction ol pulses has vaned between 10 and 13 meillion metnie tonnes and the areca between
22 and 24 mmlbon Lectues (Saamy t

Proconpen and corchpein are th

WL Taly

¥

Diieases are the moier factor atterting bote production and  yield stability of
pigeonpes and chichpeain Indue - Frequent epinkyviotios of ascachyta blight cause seri-
ous Josses i chichpea production in northwest India. The recent (1980-82) epiphytotics
of ascochyta blight and botrytis gray mold cavsed a Joss of nearly one million tonnes of
chichpeain northern India. - Stenility mosine of piesonpea has bocome a - serious problem
especially in the States of Uttar Pradesh and Bihac (Kannaiyan et al., 1984). Wik and
roul roly continue to fahe beavy toll ol bot creps

Because viclds wie unstable as a result of disease-incteased losses, farmers are
dianclined to et i imputs such as ferthizers that would increase potential yields.

This paper summarizes important and potentially serious discases of pigeonpea
and chickpea in India thew causal agents, symproms, and control measures

2. PIGEONPEAN (CATANUS CHI4N)

More thun 30 pathoprens noduding funs, bactena, viruses and  mycoplasma

(Neng cf.ef. 1983,

wie hnown tooatect prgeongy

Important discases, their causal agents, and distnibution are listed in Table 1.
Table 2 gives a briel account of therr control measures.

2.1 Sterility mosaic (SM)

SA s the most unportant przeonned disease in India cavsing an annual loss of
203,000 tonnes o gran, especially i Bihar, Gujarat, Karnataka, Tamil Nadu, and Uttar
Pradesh (Kannayan eral L 1984 Tne disease s presumad to be caused by a virus, whose
exact identity is aot vet known (Capoor, 1932)

“ CP Z=a
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Pigconpea plants can be partially or wholly infected by SM  Symptoms of
the SM infection are light and dark green mosaic patterns on the leaves, proliferation of
the branches, and sterility. Sume genotypes produce ring-spot lesions an leitves; these
genotypes are not sterile and produce normal yields.

The discase is not sced borne, it is transmitted by an criophyid mite Aceria
cajani Channabasavanna and spreads rapidly in the direction of the wind for distances
of 2km from the source of inoculum (discased plants carrying mites).  Volunteer diseased
pigconpea plants that survive through the summer period serve as a good source of in-
oculum to spread the discase in subscquent crops. Atylosia scarabaeoides, & wild rela-
tive of pigconpea, which is a common weed on ficlkl bunds may act as an alternate host

for both the pathogen and its vector.

Though most of the insccticides used to control pigconpea pests such as pod
borer (Heliothis armigera) can also reduce the spread of SM by reducing mite population,
the use of resistant varicties such as Bahar, HY 3C, and ICPL 151 is the most practical
way of controlling the discasc (Table 2).

22 Wil

Wilt is the second important pigconpea disease in India especially i Bihar,
Maharashtra, and Uttar Pradesh, causing an annual loss of 97,000 tonnes (Kannaiyan
et al,, 1984). It is caused by a soilbornc fungus Fusarium udum Bulter which kills plants
by blocking xylem vessels and restricting the plants water supply. Seedlings are infected
in the fickd, but the symptoms continue to appear throughout the crop growth period.
Plants are most severly affected during the flowering and podding stages when their water
requirement is maximal and the available moisture in the soil is low.

The early symptoms of wilt arc yellowing the of [oliage followed by wilting
of the plant.  Wilted plants show partial or complete premature drying usually with the
leaves retained on the dried plant. Dark brown bands on the main and lateral branches
extend upwards from ground level and brown or bluck streaks under the bark and in the

wood are also characteristic symptoms.

The fungus is scedborne but can survive up 10 3 years in the discased stuhbles
left in the ficld (Haware, M.P., unpublished).

Resistant or tolcrant varictics such as NPWR 15, C 11, BDN I, ICP 8863
(Maruti), and ICPL 87 (Pragati) (Table 2) can ply an effective rule in control of the
disease. Crop rotation and mixed cropping can also help in controlting wilt.

2.3 Phytophthora blight

Phytophthora blight is the third most important pigeonpea diseasc in India
1t is caused by a fungus Phytophthora drechsleri §. sp. cajani (Pal ¢t al) Kannalyan
et al. This discase mainly occurs when the crop is subjected to waterlogging. Symp-
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2.4 Other potentially serious diseases

Discases such as powdesy mjdes (7 oo
N ) ] : ¥ ERLER RTINS veenfaid
nara tenssima), bacteriul stem canker and leaf on q“(
A 3 EAPLMEINA MM
phomina stem canker and root ot {Rhizu, ; ‘

G sl biaght ( A/rer-
fiwsmongs cajanil, and macro-
e cant tonig batatiead av
v o . ua) nave the not ! 3
been st lf;sse;s m;p’g""“md These diseases are minor at present i
h udied in detail.  While f : "
arl. ¢ breeding for resstance 1

) sitance to the may
SM. and phytophthora blhight, care should e ke B ‘Ama,,
discaaen ahun o aveat

and have not as yet
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susceptitvitity  to these
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2.5 Progress in breeding for disease resistapce

Breeding pig
£ PIZEONPra varieties resistant ¢ )
ng pi T ies reastant to the mayar diseases in e
?t(l‘:-:] ;\llh the starting of work at JCRISA [ Earher some variet \ ‘ ':d“‘ég‘-‘l‘ BN
! hith the ing of w k OME VATictes such as . BD
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3. CHICKPEA (CICER ARIETINU A

About 30 pathoge ¢
pathogens have peen reperted on chichpey rom DiTer

world (Nene ef af, 1984y - ent parts of the
AMB The important dieases in Inlig Note. Todin fihe

Table 3. The o sutTers
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f. sp. ciceri) and ascochyta blight (Ascochyta rabiei). In northern India chickpea is fac-
ing the twin problems of being pushed into marginal lands by high yiclding varietics of
wheat and the frequent cpiphytotics of ascechyta blight and botrytis gray mold (Botrytis
cinerea).  Until these two diseases are checked the prospects for chickpea production
northern India look bleak.

A1 wilt

Wilt is prevalent throughout the chickpea-growing arcas of India  Wilt is a
vascular discase causcd by the soil-bornc fungus Fusarmm oxysporum Schlect.  emend
Synd. & Hans. fsp. ciceri (Padwick) Synd. & Hans. cstimated o cause about
10% loss in production,

Typical wilt symptoms are sudden drooping of leaves and petioles, discolora-
tion of xylem and pith, and eventual plant death. The fungus is internally scedborne
(Haware et al., 1978) and can survive as clamydospores and mycclium in  dcad plant
debris in the soil for 6 years (Haware et al., 1986).

Suggested control measures arc: (1) growing resistant varieties such as Avrodhi,
JG 315, ICCC 32, BG 244, (2) usc of healthy seed and seed dressing with benomyl and
thiram mixture (Haware et al., 1978), and (3) crop rotation (Table 4).

3.2 Root and stem rots

Chickpea sulfers from scveral root and stem rot diseases. The different root
and stem rots, their causal organisms, and symptoms are given in Table $. Tdaphic
and climatic requircments favourable for these root and stem rots are different. Though
they arc omnipresent, fortunately the losses caused by these problems are not large.

Dry root rot caused by Rhyzoctonia bataticola (Taub.) Butler usually occurs
late in the season when the crop is flowering or podding and when the soil moisture is
low, and ambicnt temperature 1s high (30 €). 1t is the most important soilborne discase
after wilt in India. 1t is relatively serious in central and southern India where the matur-
ing crop usually suffers from drought stress and high temperatures,  Early sowmgs,
growing early-maturing varicties, irrigation, and diseasc-tolerant varietics cian help in
minimizing the discases’ cffect.

Wet root rot caused by Rhizoctonia solani Kuhn usually appears at the secdling
stage when soil moisture is high, but ¢an infect an irrigated crop at any stage.  This dis-
case is more prevalent in situations where chickpea is sown after the rice harvest. Avoid-
ing sowing ¢hickpea under wet soil conditions can minimize the problem.

Black root rot (F. solani (Mart.) Sacc.) and foot rot (Operculella  padwick it
Kheswalla) are not scrious or widespread. Crop rotation and tolerant cultivars a.g,
1CCC 32 can be useful in minimising attack by thesc pathogens.
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3.3 Ascochyta blight

< vers M-:-\,.Sﬁ‘.wh)r:a hl'xgh! (A.f(-‘oc"wla rabiei (Pass ) Labr j doss nat appear regularhy hut
hhghf . 4 X sh\;‘ cnever 1 oceurs as it can cause severe and extenane losses  Aseachvta
when prolonged c00l (00 C) 3n8 wet (uimter sy o1 e S SOk
foen Pre ;.mi A ! 0 .; 4 wet | nter ramfall = 150 mmy cond tuons prevail at
Ascoch,\'&t.a h!:gl;;l (,n}l)'cl,cl:s :I:;a(chcu;b;l\‘..fr:‘p m, the month, of Pebruary and Mareh
poel " y e-ground parts of the plant. The symptoms include
blighting ol. lhg buds, circular spots on the leaflets and pods wik -w'n'd ’ ually & )
In concentric rings: elongated lesions on stems and p‘;('h‘-le.s‘ un’.'! I»:‘;nk‘".;ut‘-Ii:srt"nssg:::

the seeds.  Under favourable ¢o : .
. ondition : < X
blighted. ans for mfection, susceptible L arietics may be totally

bt i Initially the glscase appears in the field in small patches ariane from cither ssed.

orne inoculum, or discased debris Ieit over from the previeus ‘s--_um»x'\ crop ["'c“l"

case spreads very rapidly over large 5 i Lcompanie o Cloade
\ \ Arge area . < ace od by

o ge areas when rain s accompanied by winds and cloud-

. usbgg;:;mi(‘cnntrnl ‘mc:nurcs are: (1) growing resitant tolerant vaneties such
}\1) ';.l.';i o J\ 'l 6‘:; ) ;edvdrcswng with tridemorph and mansy mixture (Calivin
s obendazole (Tecto 60),  (3) foliar spray i ey

. ! BEEIN praving with chlorothalonii (Brave 8)))

(‘4) using healthy seed from disease fiee areas, and (51 destraving dseased nlant Jdab '
fiom the previous season o R

A4 Botrytis aray mold

Botrytis yray mold (Boieviic sinered Pors ox Fr) has pecs=r!
During the 1980-81 season it caused serious vield losses in piars
A Hepdn

4 mportance
"l N
much work has bee . oo qh tindin N
as been done on this seedborne dissase whieh devetpemnder simslar condee

tions as that of asgochyta blight.

Symptoms of infection apnear on stems., leaves, inf rawenees
gray or dark brown lesions covered weth meldy sporophore \ k“'" RISNRUANIN
off at the point where the pathogen causes rotting '.‘\ﬂ';\:lc\'{ leaves and 0 \\\"" rn :“!‘jk
a rotling mass. A()An thick hard stems, the m_w:l.i:m in ‘.:r.nlu.x';:‘\ !'.‘n:\\"\.‘!{x“lc ; 1\1 ;”"‘ ""
gray mass contaming dark green to black .\porndn\*hu‘; Lc,\n.\n; o~n ‘(ﬁc. :\1‘ .; '\“ .
soaked and irregular with sometimes black selerotial budics seattered i the r‘r;t'cc:crj t\u:::

Jopods ac
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inside the pods. At times,
white mycelium may be seen on immature sceds i
S::,ey:’:o se.cd ory:)enly small, shrivelled seeds are formod in affected pods.

i from discase-frec arens
d control measures are (1) using hFulthy sced 2 4
(2) drmi?t:'::«.icwicl:n carbendnzim + thiram (anmm_2s_% + TMTD. soé:)n::‘l:’ingli:;
sprays with vinclozofin (Renilan) and curbendazim (Bavistin SlO wg) l-. ;:'lm'l:) "
ut 0.1% or Bavistin 50 wp alone at 0.27 (Tuble 4) (Grewal an u, .

3.5 Alcrnaria blight

Alternaria blight (Alternaria alternata (Fr.) Kicssler) is generally l_al z::‘l:!lle'r:) '::
a with excessive vegatative growth and a clused canopy under wet 50i conditions,
I g;plon is generally scvere on leaves where lesions that appear on lr:anets ini oyund-
vll‘uemuked. vestricted in size, circular, and purple iu_l color. These lesions m:l ::I;nm ¢
o b gk mmimli mm::e’:t::\:;'::: ‘:a':y:: withering o;‘
when humidity is high, they coalesce, cover the . and causs rapke W herte O
individual leaflets. Under favourable weather conditions for re
:'2;:::«% killed. Sporulation can be observed on necrotic tissues :;\d;r l:: isl:c;n:-:“b
cular microscope. On stems lesions are clongated, and brawn to black, o o vty
they are circuler, slightly sunken, and scattered img'nllrly. Young ;:cod: Decome e
bleck, and infected secds shrivel. On mature pods, tiny, black superlicial L
lccall'ud. Control measures need to be worked out.

36 Rust

Rust (Uromyces ciceris-arietini) is aot a sierious nc‘llu:ha‘s.: ;I:,:;\(:::‘- :‘l;::u‘:? u;s;;\cl:‘);
ocours in the season when the crop is maturing, a '
loss. I':r::v:: :o dark brown, round to oval, powdery pustules appear :t ‘:{::r ;::::d
These pustules may coulesce and form bigger pustules. They m}e mo! © ol

the lower surface of lcaves, may also appear on'lhc upper surface. pevere cace
pustuk be seen on petioles and stems.  The discase i favored by conl and hu
1\:::!“!::: m.:t m:::nl. in India rust is not serious warranting control measures.

3.7 Stemt

Stunt discase, caused by pea leal-roll virus, is the most_imporumt ;::-;s::;a::

e vscivons Kix lndni: A" ish::‘;:sho pl.mm' ‘;‘l':r:s.‘ mg;mm:::dmbyi::hde stunting

c "’ " s i . o S K

:rpl;l':mm;o:: :ahuli !;pcs or browning in desi types of the lug.:’g;; ’:m'\::':l c.\':::

Jeatkery leaflcts, pholem browning, und premature plant death. ptecmplpiviie

depr:nds on the virus-bearing aphid population, anq is usually Iug:l;0 mL ;\soy vy
sowp crops. Cultivars developed in northeren India such as G 130, 3

K. 850 aro tolerant to the discase.

3.8 Progress in brceding for disease resistance

Breeding chickpea varictics residant to wilt has nude good progrese,  Elective
screening work is going on at Dednapur, Jabalpur, Ludivara, Kanpur, Husar, snd
ICRISAT. Sxveral wilt-resistant varictics have been develeped (CPS 1. Annigen. WR
35, Avrodhi, JG 74, 1CCC 32, e12). But there is need to Jevalap yaretes with cambine
Fesistance to wilt and root rots wapeiall \

IV dry Tontrot o ethern Work on the

>s at ICRISAT

development of lines vuh resistance to wilt and rout 1ol 15 pro

There 1s an urgent need to develop varieties with resistance 1n ascehyia and
botrytis blight for novthern India. Satisfaciory soutces of resistuncs 1o these d1scases
should be identificd to intensify breeding activitics. At Present »ome ascachyla reis.
tance breeding work is gong on at Ludhiana and Hisar (HAU-ICRISAT Coopsrative

Program) but it needs to be strengthened. Varieties with combined resistznee 10 ascachyta
and botrytis blights and will arc alo needed.
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Table 2. Packege of suggested control messures for important discases of pigeonpea.

2]

Sced treatment with Benlate T (henomal 30% — thiram
30%,) at 015°% and use of healthy seed

Y. Crop rotations with 6years gap betwern 1wo chick;
D Control messures ‘wp‘ﬁe {;'or 'mny farmery with small hadings thiy cg:;
isease not easible.
it 1. G resistant/tolerant varietics such as NPWR
wi 15, BDN I, Cl, ICPL &7 thm'::- 1CP 3863 (Maruti) Ascochyta blight T Growing tolerant varities yuch a4 € 235 G 543, G e81,
. Crop rola jth a J-year ween two pigeonpea 3N , Gaurav, GG 483, 261
2 ) Gmln‘: in'romwn with coreal crops 2. Seed dressing with Calinin M or thiabendazele (3 gkg)
a3 sorghum, millet i+ a common practice and a Jsyear 3 Foliar sprayirg with Hravo SO0 (chlorotha'omd (3 mi'L)
rotation could be adopted by many farmers. m combination with tolerant vareties
3. Minedfintercropping with cereals such as sorghum, a 4. Lung bealthy seed from discase free azeas,
common practice in many areas. Root and : ?E;HO\ Iiun diseased N«hm debris fzom the rmdnoos seanon,
. . : B , ICPL 181, oot andsiens rots < Culwural pracices such as adenng sowing date. con-
Sterility mosaic 1. ﬁm retistant varicties such as Bahar, ICPL 13 gon\- :: "‘nwm. m‘.’.’m d*i.’?.‘: A g. u:\!e "“.':,' ';:“h;:
SEPL for sowin te which 1 determil 1
3. Breaking the pigeonpea crop cycle by crop rotation. calion f Muoon 1ains 1n rainfed arews and not
3. Dewroying volumeer diseased planis during the off under the conicol of farmers, other panices can be
season. ¢ it fiest 2 he. adopted by the farmers
ith acaricide during its first 2 mont
4. Spraying the crop with such G.AU 5253, GAU Botry tis gray mold 1. Use of wed (rom ddisease-free areas.
. a .53,
Phytophthora blight 1. Crowing tolerant varicties 2. Seed dieasing with Tavistip 2¢°, - TMTD 0 (2 ghg)
3. Avolding sowing in ficlds prone 10 waterlo 10 case oF seed hatvested from diseased area.
Farmers usunlly do not sow in low-ly- 3.

pea
::::' fickis, hence the losses due to phytophthora blight are
not severe.

.fgm\m; with Romlan and Bavistn-thriam combination
(0.1%,) or Bavistin 30 wp alone (0.2,
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Alternaria Alternaria Bihar Ascochyta blight  Atrochyta rabiei Northern Indsa cepesially in Punjsb,
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Wiltshire Boteytis gray mold Botrvis cinerea Pers. g::yam';duagr Pv;d::hi Rajasthan
Sout ndla. ex Fr. ihar, a ‘est Bengal.
Powdery m{.W) hem and contral | Ahiernaria blight {‘Ilt;ﬂut!ﬁﬂ alternaty North-esstern India
"M' Arnaud T, iessler
| Rust Uromyces ciceris arwerim Northern Ind
Bacterial Xanthamonas All over India but at present (Grogn.) Jacz and Beyer.
stem ;:;""" cajani Kulkarni et al. u minor problem Stunt Bean leaf roll virus Al over India
and spot -
Macrophornina Mmﬂcﬂub.) Uttar Pradesh Table 4. Packege of suggested cootrol measures for same importaat diseases of chickpen in Indin
Bulter (M. ] Disea C
and root rot Mn)( aubl.) Ashby - e — antrol measures h
It . Growing resistant varieties such as Avrodhi, JG 313,
Bihar, Madhya Pradesh, . A * '
Yellow mosaic Virus fricwia ﬂnu.’ Drivia, Utar Pradesh 1ICCC 32, BG 244,




Table 5. Common oot and stem rots of chickpea sad their symptome.

Diseass Causal organism Characteristic symptoms
aotrot  Rhizoctonia 1, Sudden drying of the s with straw color
D! Bataicols(Toub) ronne plant
2. of the lateral and main roots and
and brittleness of the dead roots,
3. of sclerotia under the bark nd
mm“b?'rr"m"m p:h of dead root o
Wetrootrot  Rhiznctomia solent 1. Yellowd the foliage and gradual desth
" Kubo o Aol
2. Dark brown cankerous lesion at around level
with rofling extending above ground on the
main stem,
Black root rot  Fusarium solani §. Yellowing and gradual death of the plant.
(Moart.) Sace.
2, Biack lesions on the rools.
Foot rot 1. Rotting of tha collar region and root.
Om*lf-
2. Internal dhnolnmlon above the rotten por-
tion excepl the pith
Collar rot Selerotinm rolfsit 1. Yellowing and gradual death of the plant,
2. nmammmwnmmm
and mupescac-like
Sem rot Sclevotiniu stlerotiorum 1. Ydlonlmand | death of of whale nlant
(Lib.) de Bary
2. Stem rotting at_the collar or aboves

fegion
sround parts wuhmbotwhumnmyuﬂnm
undlu.-

INSECT PESTS OF MUNG, URID, COWPEA AND
PEA AND THEIR MANAGEMENT

S.8. LAL,
Dircctorate of Pulses Research (ICAR), Kanpur—-2€8024, U.P,

1. INTRODUCTION

Pulse crops occupy premier place in the rainfed farming systems. The produ.
ction of pulses in India has remained almost static around 12 million tonnes, during 1961
to 198l. The per capita daily availability has declined from 70 g in 1930-51 to 42
8 / in 1980-81, while 80 10 100 g / is the minimum requirement for balanced nutrition.

It is seen that nearly 35 per cent of total pulse acrcage and about 27 per cent of
total pulse production in India is by mungbean (mung), uridbean(urid), cowpea and pea.
Among these four crops mung and urid occupyimportant position.

Among the constraints responsible for the miserably low yickds of these pulses,
the incidence of & wide array of insect pests, from scedling to maturity is consideted
to be important. According to recent reviews on insect pests of thesc crops, (Lal er
al., 1981; Lal, 1985), 64 species of insects are known to attack mung, urid and cowpes
(Table 1). Singh (1983) reported that over 55 species of insects and mises infest Seld pea
in India (Table 2). However, only a few spscies are considered of to be major impor-
tance which cause economic damage to the crop. This paper covers the detasils of
major pests as below:

2. INSECT PESIS
2.1 Mung, urid and cowpes

Most of the insect pests infesting mung, urid and cowpza are common and
therefore, are dealt together. The following are considerad to be the major insect pest
specics:

1. Whitefly, Bemisia tabaci Genn.

2. Leaf hopper, Empoasca kerri Pruthi

3. Black aphid. Aphis craccivora Koch

4. Bihar hairy caterpillar, Diacrisia obliqua (Wik.)
5. Galerucid bectle, Madurasia obscurella Jacoby
6. Lycacnid borer, Euchrysops cnejus Fabr.

7. Spotted caterpullar, Maruca testulalis Geyer.

8, Stemfly, Ophiompia centrosematis de Metjcre
(= O. phaseoli Tryon)
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