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ABSTRACT

Important discases of chickpea (Cicer anietinum L) In Indla are wiit {Fusar'um oxysporum Schiccht. emend Snyd. & Hans,
rsp. ciceri (Pudwick) Snyd. & Hans.), dry root rot (Rhizoctonia balaticola (Taub.) Butler), collar rot (Sclerotivm rolfsii
Sace.), ascachyta blight [Ascochyta rabiei (Pass.) Labr.), gray mold (Hotrytis cinerea Pers. ex Fr.), and stunt (vlruscs),
Pigeonpea {Cajanus cajan (L) Millsp.) suffers from three major diseases in India. These are wilt (F, udum Butler), sterility
musaie (virus ?) and phytophthora blight (Phylophthora drechsleri Tucker f.sp, cajani (Pal ef al) Kannalyan ef al.]. Sources
of resistance to fusarium wilts, dry root-rot, and sterllity mosale are now avallable, A high level of resistance to collar
rot, ascochyta blight, botrytls gray mold and stunt In chickpes, and phytophthora blight In pigeonpea Is not avallable.
Lincs with multiple discase resistance that meet the requirements of different agroccolugleal zones ln ndla ure needed,
Transfer of discase resistant genes from wild relatives of Cicer and Cajanus to the cultivated specles will be useful, An
Integrated disease management systeny that Includes use of resistant/moderately resistant cultlvary, healthy sceds,
modification of culturul practices, inlted use of funglcides and use of blological agents to Re pathogens needs to be
developed to reduce crop losses,

INTRODUCTION B

Chickpea (Cicer arietinum L.) and pigconpea (Cajanus cajan (L.) Millsp.) are the lwo most important
pulse crops grown in India. Chickpea and pigconpea are valued for their nuritive grain.However,
these crops are generally wreated as low priorily crops by (armers in India, although recent price rises
for pulses in India have led 1o increased interest in them. Grain yiclds in farmers ficlds are below the
potential yiclds. This can invariably be atributed 1o their susceptibility o biotic and abiotic stress
factors, In this paper, cfforts have been made to highlight the progress made on economically
important discascs of chickpea and pigeonpea during the last 20 years. The problems which need
immediate autention are discussed under prioritics for luture rescarch,

PROGRESS
Chickpea

Work on chickpea discascs has been reviewed by scveral workers (Nene and Reddy, 1987; Haware
et al., 1990; Kaiser et al., 1990). The major yicld constraints to chickpea production in India are
fusarium will (Fusarium oxysporum {. sp. ciceri), dry root rot (Rhizoctonia bataticola), collar rot
(Sclerotium rolfsii), ascochyta blight (Ascochyta rabiei), botryus gray mold (Botrytis cinerea) and
stunt, Stemphylium blight (Stemphylium sarciniforme) and siem rot (Sclerotinia sclerotiorum) are
potentially important diseases of chickpea in North India,

The root diseases of chickpea (wilt and root rots) are important in areas between 10 to
25°N in India where the chickpea growing season is dry and warm, Solving the mysiery of the so-
called ‘wilt-complex' is onc of the major achievements of the recent past (Nene ef al., 1978).
Different causes of plant monality have been identificd. Both fungi and viruses are found to be
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involved, The fungi involved are; F. oxysporum [.sp. ciceri (fusarium wilt), R, bataticola (dry root-
ro1), S. rolfsii (collar rol), F. solani, (black root-rot), R. solani (wet root-rot), and Operculella
padwickii ((oot-rot). Different pathogens produce specific symptoms. The involvement of viruses in
the mortality of chickpeas has been the main cause of confusion,

Good progress has been made in understanding the fusarium will problem and its
management. The wilt pathogen is sced-borne (Haware er al., 1978). In the absence of chickpea, the
fungus survives in soil for at least six years (Haware et al., 1986). It exhibits physiologic specialization
and four races have been reported from India (Haware and Nene, 1982a). Effective laboratory and
ficld inoculation techniques have been developed (Nene et al., 1981), Scveral sources of resistance
were identified and resistance has becn incorporated in high yiclding wilt resistant varicties, Cultivars
ICCV 2, JG 315, and Avrodhi are released for cultivation. Active work on resistance breeding is
going on at several centers in India (Upadhyay et al., 1983).

In recent years, progress has been made on root rots. A laboratory paper towel inoculation
technique has been standardized for dry root rot (Nene er al., 1981). Through multilocation testing
in India, 1CCs 2862, 9023, 10803, 11550 and 11551 were found 1o be resistant to will and root rots
(Nenc et al., 1989a).

Two foliar discascs, ascochyta blight and bourylis gray mold occur in Punjab, Haryana,
Rujasthan, Uuar Pradesh and Bihar, These discascs require cooler and relatively wet conditions,
Rescirch cfforts for the development of resistant cultivars to ascochyta blight have been going on
for the last 60 years (Luthra er al., 1938). However, progress on the development of resistant
cultivars has not been satisfactory. Chickpea lines with resistance in the vegelative stage are now
available but none has resistance in both the vegelative and podding stage (Reddy er al., 1990b).
Ascochyta rabici is variable and its spread is governed by environmental factors (humidity and
temperature). Foliar fungicides are clfective to control this discase. However, their use is not
cconomical under farmers ficlds.

Importance of botrytis gray mold (BGM) in India was realized during 1979 and 1980,
when BGM destroyed chickpea crop in parts of Punjab, Haryana, Ultar Pradesh and Bihar (Grewal
and Laha, 1983). There have been reports on identification of lines with moderate levels of resistance
to this discasc (Hawarc and Nene 1982_; Rathi er al., 1984; Shukla er af.,, 1987). However, it
appears that the rcactions of the lines are not stable, Seed dressing and foliar fungicides effective
against this discase have been found (Grewal and Laha, 1983; Singh and Bhan, 1986a). Further
work is requircd Lo integrate the effective and cconomic use of chemicals with other methods of
discase control. Singh and Bhan (1986b) reported four physiologic races of this pathogen from north
Indian states. Ficld screening at Pantnagar has shown that kabuli types arc comparatively less
susceplible than desi types and the wall and compact types suffer less damage than the uraditional
bushy and spreading types (Reddy et al., 1990b).

Chickpea stunt, a devastating discase present in Gujaral, Haryana, and Madhya Pradesh is
causcd by the bean (pea) leaf roll virus (BLRV). Recent investigations have shown that a geminivirus
is also present in plants that produce symploms similar 10 stunt. Lutcovirus (BLRYV) is transmitted
by aphids (Myzus persicae and Aphis craccivora). The geminivirus is transmiticd by leal hopper
(Orosius orientalis) (Nico Horn, Personal communication: ICRISAT). Scveral chickpea lines with
field resistance 1o stunt were identified at Hisar, However, these lincs failed when screened, at
Junagadh in Gujarat (Haware, Unpublished data).
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Pigeonpea

Fusarium wilt (Fusarium udum) and phytophthora blight (Phytophthora drechsleri f.sp. cajani) are
the two major fungal diseases of pigeonpea in India (Reddy et al., 1990a). Wilt is prevalent
throughout the country but it is relatively more serious in Vertisols in central India. Phytophthora
blight is scrious when fields are subjected to waterlogging.

Good progress has been made on the management of fusarium wilt, Discase sick plots
have been devcloped at several places in India for evaluating pigconpea for resistance to wilt,
Several good sources of resistance such as ICP 8863, ICP 9174 are available (Nene et al., 1989b). A
few resistan/moderatcly resistant and high yielding varicties such as NP(WR) 15, BDN 1, Mukuw, C
11, and ICPL 87 have been developed.

The wilt pathogen is secdborne in tolerant cultivars. It survives in soil for 3 ycars in the
absence of pigconpea (Kannaiyan et al., 1981a). Crop rotation and intercropping with sorghum
decreases wilt incidence in pigeonpea (Natarujan et al., 1985).

Progress on the management of phytophthora blight is limited and relatively less rescarch
has been carried out on this discase. The pathogen appears 1o be highly variable, Reliable field and
glasshouse inoculation techniques have been developed (Kannaiyan et al., 1981b). While resistant
lines are available against the P2 isolate at ICRISAT, these lines arc not resistant to Kanpur isolate
(Sharma er al., 1982). Epidemiology of the pathogen; especially, the form in which it survives and
duration of survival of the fungus in soil necds to be studied further. Ridomil sced dressing and (wo
foliar sprays at 1S day intervals after sowing give good protection in short duration pigconpeas
under ficld conditions,

Alternaria blight (Alternaria aliernata and A. tenuissima) and stem canker (Macrophomina
phaseolina) are becoming important. A bacterial leaf spot and canker (Xanthomonas campesiris pv.
cajani) becomes serious in favorable environments,

Sterility mosaic discasc, the cause of which is unknown, is wide spread throughout the
country and along with wilt, causes significant cconomic yicld loss (Kannaiyan et al., 1984). The
disease is spread by an eriophyid mite (Aceria cajani Channabasavanna), Scveral lines of pigeonpea
are identified resistant to sterility mosaic. Some of them are resistant to wilt also. ICPs 7867, 10976,
and 10977 were resistant 1o SM at several locations in India (Nene et al., 1989¢), Three lines, ICPs
11302, 11303, and 11304 arc resistant to wilt, phytophthora blight, and sterility mosaic (Nene,
1988).

PRIORITIES FOR FUTURE RESEARCH
Chickpea

In case of soil-borne diseases, progress has been made on the management of fusarium wilt, and dry
root rot, Collar rot (S. rolfsii) of chickpea is scen in wet soils and at warm icmperatures during the
seedling stage. Despite continuous rescarch over 100 yeass, the pathogen continues lo plague the
growers of various crops and causes considerable loss. Recommendations for conuolling §. rolfsii
emphasizes the imporiance of sanilary and culiural practices. It may be difficult 1o obtain a high
level of resistance 1o the root rot fungi unlikc the wilt pathogen. The future emphasis may be placed



on integrated management and durable resistance. Fungicidal seed-dressing, use of biological agents,
and manipulation of agronomic practices such as sowing date, irrigation, and seed bed preparation
should be integrated to reduce the inoculum in the soil. The use of short duration varieties which can
mature before the temperature rises over 30°C may also help in minimizing the dry root rot

problem.

‘There is a need to understand the epidemiology of ascochyta blight, The primary source
of inoculum is not known. The means by which the discase sprcads rapidly over very large areas
needs 10 be understood. The cxtent of variability in A, rabiei, its distribution, and the means by
which the variability occurs needs to be investigated. At present, high levels of resistance to
ascochyta blight in chickpea are not available. Germplasm enhancement for blight resistance may
prove fruitful. In the absence of resistant genes in C. arietinum, wild Cicer spp. should be utilized to
transfer resistant genes to cultivated Cicer.

Ascochyta blight is seed-bome. Effective seed dressing fungicides such as thiabendazole
and Calixin M* are now available, Effective and cconomic foliar fungicides with longer residual
action are needed to control the blight.

Extensive screening for resistance at ICRISAT and Pantnagar against bourylis gray mold
has failed to identify any genolype with high levels of resistance in the chickpea germplasm
(Haware and Nene, 1982b, Rathi et al,, 1984), In arcas of high disease severity, integrated disease
management should be practiced. Ficld screcning at Pantnagar during the 1988-91 seasons indicated
that the disease incidence was much lower in il and compact genotypes than in bushy and
spreading types. Germplasm enhancement and utilization of related wild species is promising.
Integrated disease management employing such strategics as use of tall and compact genotypes,
modification of cultural practices and provision of disease-free seed should be developed.

Epidemiology of virus diseases of chickpea is not well undersiood. The relationship of
sowing dates, inscct vector biology, environmental conditions and role of alicrnate hosts in disease
development and spread need further investigation,

Pigeonpea

Considerable progress has been made on some of the important discases such as wilt and phytophthora
blight. However, high levels of resistance are needed to reduce the losscs in farmers' fields, In
fusarium wilt, the ecology of the pathogen needs to be further undersiood. Though it is known that
the incidence of the discase varies with location and soil type, the rcasons for such a variation are
not understood. The variability in the pathogen, mechanism of resistance in the host and genetics of
resistance necd (o be fully understood. The reasons for loss in plant resistance 1o wilt with age are
not experimentally established, Considerable scope exists for intcgraied management of wilt using
host plant resistance and culral practices such as crop rotations, mixed cropping, sowing time eic.

There is a nced 1o understand the epidemiology of phytophthora blight and the variability
in the pathogen, Identification of sources of resistance w0 lcal spot, stem canker caused by M.
phaseolina, and bacierial leaf spot should be undertaken,

Breeding for disease resistance o sierility mosaic is in progress. The identity of the
pathogen is 10 be determincd. The relationship of plant density, sowing date, vector biology and
alternate host 10 SM cpiphytotics needs to be studied,
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CONCLUSIONS

Discase management is an intcgral component of chickpea and pigeonpea production. Pulses are
grown by those farmers whose resources are limited, Cultivars resistant to important diseases are
now available, However, only an intcgrated management system can effectively reduce the losses in
farmers fields. Studies on physical and biotic environmental factors associated with disease
development will contribute to beuter understanding of the diseases for which high levels of resistance
are not available. Progress has been made in identifying resistance to individual discases. Chickpea
and pigeonpea lines with multiple disease resistance (MDR) arc also available. Efforts are needed to
make these cultivars available to the farmers in India.

ACKNOWLEDGEMENT

Submitted as Journal Anrticle No. 1353 of Intemational Crops Rescarch Institute for the Semi-Arid
Tropics (ICRISAT)

REFERENCES

GREWAL, J.S. and LAHA, S.K. 1983, Chemical control of Bourytis blight of chickpea, Indian Phytopathology
36:516-520.

HAWARE, M.P., NENE, Y.L. and RAJESHWARI, R, 1978. Eradication of Fusarium oxysporum [.sp. ciceri
transmitted in chickpea sced. Phytopathology 68: 1364.1367.

HAWARE, M.P. and NENE, Y.L. 1982a, Races of Fusarium oxysporum (.sp, ciceri. Plant Disease 66: 809-810,

HAWARE, M.P. and NENE, Y.L. 1982b. Screening of chickpea for resistance 1o botrytis gray mold, [nvernational
Chickpea Newsletier 6: 17-18,

HAWARE, M.P NENE, Y.L. and NATARAJAN, M., 1986. Survival of Fusarium oxysporum f.sp. ciceri in soil in
the absence of chickpea, Paper presented at the National Seminar on Management of Soil-borne Diseases of
Crop Planss, 8-10 Jan. 1986. Tamil Nadu Agricultural University, Coimbatare, Tamil Nadu, India. (Abstract).

HAWARE, M.P., JIMENEZ-DIAZ, RM., AMIN, K.S., PHILLIPS, J.C. and HALILA, H. 1990. Integrated
management of wilt and root rows of chickpea. In Chickpea in the Nineties: Proceedings of the Second
Insernational Workshop on Chickpea Improvement, 4-8 Dec 1989, Intemationsl Crops Research Institute for
the Semi-Arid Tropics (ICRISAT) Patancheru, A.P., India. pp 129.133,

KANNAIYAN, J., NENE, Y.L. and REDDY, M.V, 1981a, Survival of pigeonpea wilt Fusarium in Vertisols and
Alfisols. In Proceedings of the Invernational Workshep on Pigeonpeas, 15-19 December 1980, ICRISAT,
Patancheru, AP, India, Volume 2: 291.298,

KANNAIYAN, 1., NENE, Y.L.. RAJU, TN, and SHEILA V.K, 1981b, Screcning for resistance to Phytophthora
blight of pigconpea. Plant Disease 65: 61-62,

KANNAIYAN, J., NENE, Y.L., REDDY, M.V,, RYAN, J.G. and RAJU, T.N. 1984, Prevalence of pigeonpea
diseases and associated crop losses in Asia; Alrica and the Americas, Tropical Pest Management 30: 62-71,

KAISER, W.J., GHANEKAR, A M., NENE, Y.L.,RAO, B.S. and ANJAIAH, V. 1990, Viral diseases of chickpea.
In Chickpea in the Nineties: Proceedings of the Second Inernational Workshop on Chickpea Improvemens, 4-
8 Dec 1989. ICRISAT, Patancheru, A.P., Indis. pp. 139-142,

LUTHRA. J.C., SATTAR, A. and BEDI, K.S. 1938, The control of the blight disease of gram by resistant types.
Current Science 7; 45-41.

NATARAJAN, M., KANNAIYAN, J.. WILLEY, R.W. and NENE, Y.L. 1985, Studies on the effects of cropping
systems of fusarium wilt of pigeonpea. Field Crops Research 10; 333.346.

14



NENE, Y.L. 1988. Mubiple dissase resistancs in grain legumes, Anaual Review of Phytopathology 26: 203-217,

NENE. Y.L, HAWARE, M.P. and REDDY, M.V. 1978, Diagnosis of Some Wik Like Disorders of Chickpea
(Cicer arietinum L. Information Bulietin No. 3. ICRISAT, Patancheru, A.P., India. 44 pp.

NENE, Y.L, HAWARE, M.P. and REDDY, M.V. 198]. Chickpea Diseases, Resistance Screening Techniques.
:  Information Bulletin No. 10. ICRISAT, Patancheru, A.P., India. 12 pp.

NENE, Y.L. and REDDY, M.V. 1987. Chickpea diseases and their conrrol. In The Chickpea (eds. Saxena, M.C. and
Singh, K.B.), C.A B. Intemational, Wallingford, Oxen, U.K. pp. 233-270,

NENE, Y.L, HAWARE, M.P., REDDY, M.V,, PHILLIPS, J.C., CASTRO, E.L., KOTASTHANE, S.R., GUPTA,
OM, SINGH, C., SHUKLA, P. and SAH, R.P. 198%. Identification of broad-based and stable resistance to
wilt and root-rots of chickpea. Indian Phytopathology 42: 499-505.

NENE, Y L., KANNAIYAN, J,, REDDY, M.V., ZOTE, K.X., MAHMOOD, M., HIREMATH, R.V,, SHUKLA,
P., KOTASTHANE, S.R., SENGUPTA, K., JHA, D.K,, HAQUE, M.F,, GREWAL, 1.8, and PAL, M. 19890,
Multilocation testing of pigeonpea for broad-bascd resistance 1o (usarium will in India. Indian Phytopathology
42: 449453,

NENE, Y.L.. REDDY, M.V,, BENIWAL, 5.P.5., MAHMOOD, M., ZOTE, K.K,, SINGH, R.N. and
SIVAPRAKASAM, K. 1989c. Multilocation testing of pigeonpea for broad-based resistance to sterility
mosaic in India, Indian Phytopathology 42: 444-448.

RATHI, Y.P.S., TRIPATHI, H.S. and CHAUBE, H.5. 1984, Screening of chickpea for resistance to Botrytis gray
mold. Jnernational Chickpea Newsletter 11; 31.33,

REDDY, M.V., SHARMA, S.B. and NENE, Y,L. 1990s, Pigeonpea: Discase management, In The Pigeonpea (eds.
Nene, Y.L, Hall, $.D. and Sheila, V X.). C.A.B. International, Wallingford, Oxon, U.K. pp. 303-347,

REDDY, M.V., NENE, Y.L., SINGH, G. and BASHIR, M. 1990b, Strategies for management of foliar diseases
of chickpea. In Chickpea in the Nineties: Proceedings of the Second International Workshop on Chickpea
Improvemend, 4.8 Dec 1989, ICRISAT, Patancheru, A.P., India. pp. 117-127,

SHARMA, D., KANNAIYAN, 1. and REDDY, L.J. 1982, Inhoritance of resistance to blight in pigeonpen. Plant
Disease 66: 22-25.

SHUKLA, A, TRIPATHI, H.S. and PANDYA, B.P. 1987. Isolation of maserial resistant to Botrylis gray mold
from chickpea germplasm, /aternational Chickpea Newsleiter 16: 10,

SINGH, G. and BHAN, L.K. 1986a, Chemical control of gray mold in chickpea, /nternational Chickpea Newsletter
15: 18-20.

SINGH, G., and BHAN, LK. 1986b. Physiological races of Botrytis cinerea causing gray mold of chickpea, Plant
Disease Research 1: 69-74.

UPADHYAY, H.D., HAWARE, M.P., KUMAR, J., and SMITHSON, J.B. 1983, Resistance 1o will in chickpea
1. Inheritance of late-wilting in response to race 1, Euphytica 32: 447432,




	00000001.tif
	00000002.tif
	00000003.tif
	00000004.tif
	00000005.tif
	00000006.tif

