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Changing scenario of diseases In
legumes - Chickpea and Pigeonpea
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Chickpea diseases: Global importance & Prioritization

Disease Causal Yield Priority | Importance
organism losses (%)

Fusarium wilt F. 20-90 1 Complex: watch
oxysporum

f. sp. ciceris

Dry root rot R. 10-60 2 Potential threat
bataticola under climate

change

Collar rot S. rolfsii 10-40 3 Threat: Rice-
chickpea

Ascochyta A. rabiei 50-90 2 IGP and Ethiopia

blight Sporadic

Botrytis gray B. cinerea 50-90 5 Central & Eastern

mold IGP-Sporadic




Heat & Soil Moisture Stress Differentially Impact Chickpea Plant
Infection with Fungal Pathogens
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Shift in the occurrence & distribution

Higher risk of dry root rot in the years when the temperature exceed 30°C
coupled with soil moisture stress at the time of flowering and podding.
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Increased host susceptibility

Temp increase of 3°C from 24 to 27°C
shifted the disease reaction of Fusarium
wilt resistant cultivar to susceptible in
chickpea
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Pigeonpea: Emerging Diseases

Wilt (Fusarium udum)

Sterility mosaic (Pigeonpea sterility mosaic virus)

Phytophthora blight (2 cajani)

Dry root rot /stem canker (Rhizoctonia bataticola/Macrophomina)
Collar rot (Sclerotium rolfsii)

Alternaria blight (A/ternaria tenuissima)
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PB occurrence & distribution

Field PB incidence

surveyed | (% range)
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Phytophthora blight and weather variables

Rainfall
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Effect of Elevated CO,

Responses of SMD challenged pigeonpea

e Under elevated CO,, SMD severity increased.

e Chlorophyll content, carotenoids and plant biomass
increased in elevated CO, as compared to ambient.
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Target insect pests
and diseases

Mapping the spatial
and temporal
distribution

N\

Target insect- | Crop Critical crop | Critical weather \ Responsible
pests and growth stage Institute*
diseases
Dry root rot Chickpea Flowering to | High temp >30°C & ||ICRISAT
(R bataticola) podding soil moisture stress
Phytophthora Pigeonpea | Seedling to | High rainfall, hot &
blight flowering humid
(P. cajani)
Pod borer Flowering to | Rainfall coupled with
(Maruca vitrata) podding high humidity with

temperature >25°C
Blast Pearl millet | All growth | Cool temp, high [|ICRISAT
(Magnaporthe and stages moisture, cloudy [[IIRR
oryzae) Rice weather and dew.
Plant  hoppers | Rice All growth | Cold and dry or hot ||IIRR
(Nilaparvata stages and wet
lugens
Mungbean Mungbean | Vegetative Critical weather [|[PAU
Yellow Mosaic stage window is 29-33
Virus (MYMV) SMW & max temp
Pink  bollworm | Cotton Flowering to | Max temp 33-34°C in |JUAS
(Pectinophora boll 40" SMW, min temp
gossypiella) development <17°C in 44" SMW,

humidity <70%
Diamond  back | Crucifers Flowering to | High temperature ||[TNAU
moth, Plutella podding coupled with
xylostella) moisture stress /




		Target insect-pests and diseases

		Crop

		Critical crop growth stage

		Critical weather 

		Responsible Institute* 



		Dry root rot 

(R bataticola) 

		Chickpea



		Flowering to podding

		High temp >30°C & soil moisture stress

		ICRISAT





		Phytophthora blight 

(P. cajani)

		Pigeonpea

		Seedling to flowering

		High rainfall, hot & humid 

		



		Pod borer (Maruca vitrata)

		

		Flowering to podding

		Rainfall coupled with high humidity with temperature >25°C

		



		Blast (Magnaporthe oryzae)

		Pearl millet 

and

Rice

		All growth stages 

		Cool temp, high moisture,  cloudy weather and dew.

		ICRISAT

IIRR



		Plant hoppers (Nilaparvata lugens

		Rice



		All growth stages



		Cold and dry or hot and wet 

		IIRR



		Mungbean Yellow Mosaic Virus (MYMV)

		Mungbean

		Vegetative stage

		Critical weather window is 29-33 SMW & max temp 

		PAU



		Pink bollworm (Pectinophora gossypiella)

		Cotton

		Flowering to boll development 

		Max temp 33-34°C in 40th SMW, min temp <17°C in 44th SMW, humidity <70% 

		UAS



		Diamond back moth, Plutella xylostella)

		Crucifers

		Flowering to podding

		High temperature coupled with moisture stress

		TNAU








Identification of risk areas for mapping the spatial
&temporal distribution of diseases & insect-pests under a

Changmg climate scenario Real time surveillance ~ RCM/GCMs selection

Historical weather & Real time weather &

target pests/diseases target pests/diseases
data data
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Host—insect-pests/pathogens interactions in relation to
simulated climate variables

Output from

i a Climate factors: eCO,, Temperature, DATA
Oijectlve LE humidity, soil moisture etc
Risk area map EGUHCE
Climate scenarios
Population dynamics host
Host, pathogens, pests, host x pathogens/pests '
I Field
,L ,], = experiments
time 1
Key climate driversidentified Effects of changes in terms of s O —
* locallevel HPR, defence, expression, CnntrD"Ed
¢ Regionallevel physiology etc

\ Integr.aﬁon qf knowledge on crop physiological ’ environ ment
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Data fed into forewarning models (Objective 1)
Develop mechanistic dynamic models La bﬂ rat nw

l experiments

Validation through simulation or crop- Parameters for process_based insect-
pest/disease simulation models

pest interaction deterministicmodel




Weather-based plant protection advisory tools for the
timely management of diseases and insect-pests £

Output from Objective 1 i Output from Objective 2:
* Potentialrisk areas ‘ * Mechanisticdynamic
* Forewarning models models
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Look forward from IPPRG

Data available:
Available historical data of pests and diseases
Multi-location data of few locations
Information on crop, biology of pathogen and epidemiology of disease

Need:
Mapping the potential geographical distribution of targeted pest and diseases
Developing risk maps/identify risk zones
Building capacity in the area of pest risk modelling
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