
Effect of climatic changes on the incidence Effect of climatic changes on the incidence 
of diseases of winter pulsesof diseases of winter pulses

International Symposium on Climate Change 
& Food security in South Asia

Presenter: Md. Abu Bakr

Assoc. authors: M.H. Rashid

M.S. Hossain

A.U. Ahmed

Dhaka, Bangladesh, 25-30 August 2008



Among the winter pulses lentil and chickpea are 
important ones

Pulse crops and their growing season 
in Bangladesh. 

Rabi or cool season pulses 
- Lentil (Lens culinaris)
- Chickpea (Cicer arietinum) 
- Grasspea (Lathyrus sativus) and 
- Field pea (Pisum sativum) 

Kharif or Summer season pulses 
- Mungbean (Vigna radiata),
- Blackgram (Vigna mungo) and 
- Felon (Vigna ungueculata)
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Centre of origin of Chickpea &  Lentil

• Chickpea
• De Candolle (1883) traced the origin of chickpea to an area South of 

the Caucasus and Northern Persia

• Vavilov (1926) designated two primary centers of origin

South Asia and the Mediterranean and a secondary one, Ethiopia.

Chickpea (Cicer arietinum) is a cultivated species 
the genus has at least 42 more species which are             

mostly wild type.



• Lentil
• Lens culinaries the cultivated species of the 

genus Lens has also been traced to be 
originated in Mediterranean region 
particularly in east Anatolia

• Larger seeded macrosperma lentil and 
chickpea in Mediterranean basin, 

• Small seeded called microsperma in lentil and 
deshi type in chickpea predominated in eastern 
region



Both the crops are originated in cooler 
regions but they have been adapted to sub-
tropics and tropics.

The crops cannot tolerate extreme cold or 
hot climate and are vulnerable to terminal 
heat stress and other biotic and abiotic
stresses.



Occurrence of diseases on 
lentil and chickpea



Botrytis gray mold was reported as a new disease of lentil in 2008.

Recorded diseases at different periods

Only 2 diseases of lentil and 3 diseases of chickpea were 
recorded for the first time in 1974 (Talukder 1974)

A second list of four pulses namely Chickpea, Lentil, 
Blackgram and Grasspea diseases was reported in 1977 
(Progress Report of CSPI, BARC, 1977).

A complete checklist of diseases of eight pulse crops (114 
diseases) was published in 1994 with 16 diseases of Lentil 
and 13 diseases of Chickpea (Bakr 1994).

Lately a comprehensive list of eight pulses disease (126 
diseases) was published in 2007 with 17 diseases of lentil and 
17 diseases of chickpea (Bakr and Rashid 2007).



Summary of pulses diseases recorded 
in Bangladesh

1262132190Total
110236Pigeon pea
110128Field pea
1411210Cowpea
1301111Grass pea
2302219Black gram
2012512Mungbean
1702312Chickpea
1702312Lentil

TotalBacteriaNematodeVirus/
Mycopla

FungiCrop
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Concept of causation of Plant Disease

EnvironmentEnvironment
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The gradual changes in climatic factors particularly the 
trend of increasing ambient temperature seem to have 
contributed in wide spread outbreak of the damaging 
diseases 

Rainfall and RH are other important factors responsible for 
causation of crop diseases particularly of winter pulses like 
lentil and chickpea.



Disease
Status during different decades

1970’S 1980’S 1990’S 2000’S Present
1. Foot rot

Sclerotium rolfsii
Fusarium lentis

Not recorded Recorded 
Major

Major Major Major

2. Wilt
Fusarium lentis

Not recorded Recorded 
Major

Major Major Minor

3. Botrytis gray mold
Botrytis ceneria

Not recorded Not recorded Not recorded Not recorded Minor

4. Bushy stunt
Mycoplasma

Not recorded Recorded 
Major

Major Minor Minor

5. Cercospora leaf spot
Cercospora cruenta

Not recorded Recorded 
Minor

Minor Minor Not 
seen

6. Downy mildew
Peronospora sp.

Recorded 
Minor

Minor Minor Not seen Not 
seen

7. Rust 
Uromyces fabae

Recorded 
Minor 

Major Major Major Major

8. Stemphylium blight
S.sauiniformis

Not recorded Recorded 
Minor

Major Major Major

Status of different diseases of lentil during different decades



Status of different diseases of chickpea during different decades

Diseases Status during different decades
1970’S 1980’S 1990’S 2000’S Present

1. Aschochyta blight
A. rabiei

Recorded 
Major

Minor Not seen Not seen Not 
seen

2. Botrytis grey mold
Botrytis ceneria

Not recorded Recorded 
Minor

Major Major Major

3. Chickpea stunt
PLRV

Not recorded Recorded 
Minor

Major Minor Minor

4. Collar rot
S. rolfsii

Not recorded Recorded 
Minor

Major Major Major

5. Dry rot
Rizoctonia bataticola

Not recorded Recorded 
Minor

Major Major Major

6. Foot rot 
F. oxysporum/S.rolfsii

Recorded 
Major

Major Major Major Major

7. Leaf spot/blight
Alternaria sp.

Recorded 
Major

Major Minor Minor Minor

8. Powdery mildew
Oidium sp.

Recorded 
Minor

Major Minor Minor Minor

9. Rust 
Uromyces fabae

Recorded 
Minor

Major Minor Minor Minor

10. Stem rot
Sclerotinia sclerotiorum

Not recorded Recorded 
Minor

Minor Minor Minor

11. Wilt
F. oxysporum

Recorded 
Major

Major Major Major Major



This ups and downs in manifestation of crop diseases 
sometimes have been attributed to the environmental 
changes.

In the list of lentil and chickpea diseases there are some 
diseases which could not be recorded in early 
observations.

The reasons: appropriate and favorable weather and 
climatic conditions , while there may have other reasons

The severity of some diseases have increased many folds 
than it was recorded  long (15 to 20 yrs) back.



Botrytis Gray Mold (Botrytis cineria) of chickpea and 
Stemphylium blight of lentil are two such disease, 
severity as well as incidence of which has increased 
remarkably.

The seed yield was reduced to 88% by stemphylium
blight and even 100% by BGM. 

This was considered to be due to changes in climatic 
factors.  



Effect of climatic factors on occurrence of 
lentil and chickpea diseases



Stemphylium blight disease of lentil has made the 
lentil growers as well as lentil researchers in the 
country very much concern.

The disease was first reported in 1985. The disease 
starts appearing from first weak of January at a 
cooler tempt. of maximum 250C and minimum 110C.

The disease manifested with first appearance as 
small pin-headed white spots on leaf-lets which 
enlarged rapidly covering the entire leaf surface 
within a few days.



Severely affected lentil by Stemphylium Blight



Factors influencing progress of stemphylium blight

Factors
Genotypes 

L-81124 L-5 L-84143
Temperature inside canopy (0C) 
Maximum 20-21 21-22 21-22
Minimum 5-6 4-6 4-6
RH inside canopy (%) 
Maximum 92-96 90-95 90-96
Minimum 42-46 40-48 40-44
Period of Maximum infection 
(January) 

2-26 7-22 9-22

Time required to infect entire 
leaflet area (hrs.) 

36 36 36

Leaflet infection (%) 73-84 30-38 37-46
Twig infection (%) 65-82 22-33 26-37
Date of initiation of disease 
(January)

2-9 7-13 7-13



The pathogen infected the entire leaflet 
surface within 36 hr
Day tempt. 20-220C and
Night tempt. range 4-60C 
RH inside canopy 90-96%, max. to 40-
48% min. 
Cloudy or foggy weather was suitable 
for disease development.

Stemphylium blight



BGM was first reported in 1981.
- Recurrence after 1985 drastically reduced the CP.
The disease becomes serious following frequent winter 
rains
The optimum temperature for growth is 18-30°C.

Day temperature 250C and dense canopy favour BGM 
development. 
The disease has become a great threat to chickpea 
cultivation in the recent years. 

Botrytis Gray Mold



Impact of change of
temperature

rainfall 
RH 

on production of lentil and chickpea



Temperature range in January and its effect on incidence and 
severity of stemphylium blight disease of lentil



Effect of rainfall and relative humidity 



Long range effect of rainfall and relative humidity on development and 
magnitude of damage due to STB of lentil 



Long range effect of rainfall and relative humidity on development and 
magnitude of damage due to Botrytis Gray Mold of Chickpea



Future thinking to combat crop loss due 
to diseases



Cultivation of chickpea and lentil in 
Bangladesh have been threatened by the 
terminal heat stress which has however 
been considered to changes of climatic 
factors.

Gradual increase of temperature during 
grain filling stages of the crops has been 
major concern towards reducing crop yield  
and occurrence and increase of severity of 
diseases.  



Development of heat tolerant diseases resistant 
variety of lentil and chickpea

Assessment of the existing pathotypes and 
races of pathogens of major chickpea and lentil 
diseases

Development of improved management 
package for various pulses for different agro-
ecological zones

To meet this challenge



Let’s create a better environment………




