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Introduction
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Environmental stress

Biotic Abiotic
Water | Temperature Radiation Chemical Others
|
| Deficit ‘ Low ‘ High IR Wind
Pressure
Salt or ions, Sound
Excess Chilling Visible gasses, Ai luti
| | herbicides, ¥ poNution
Insecticides Electrical
. ect... Man make
Freezing uv stress
|
lonizing
Taiz and Zeiger 2006 3/17/2020
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The fraction of world arable land subjected to an
abiotic stress( world)

B Droughtstress
B mineral stress
freezingstress

B salinity stress

Blum (1988)
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Biotic and Abiotic reduction % Potential yield

28.69 %

12.73 %

= abiotic biotic Average yield
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Effect of Biotic on the productivity
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MAJOR REASONS OF DROUGHT

« Atmospheric factors
High temperature
High wind
Air pollution

* Soll Factors
Low temperature
Excessive soil salinity o\ b
Receding water content %
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Mechanism of drought resistance

Mechanisms

Drought resistance

Drought Drought Drought
Escape Avoidance tolerance

Early Water Water Maintance Desiccation
maturing savers spenders of Turgor tolerance
varieties J J o\

Late
maturing
varieties
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| - Drought escape
-:é,uh[p&SJJM\SJﬁ&ﬁJMMQASJJAM&Q&M\ SJ.AE
*Early maturing varieties — Terminal drought stress
¢ Late maturing varieties — Early season drought stress.
(Dalton,1967) 4as ) 3 )4 Jie 3nie Jualaa A dlig

(Alessi and Power ,1976) 4xaLad) 3,3
(Keim and Kronstad,1981) =&l ,
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Il - Drought avoidance
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Ill - Drought tolerance
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Useful traits for cereal ideotypes for various drought stress environments

Environment Resistance Useful traits
mechanism

-Reduced tillering

Continuous| Stress avoidance | “Excised leaf water retention

_ ! y (conserve water for | -Reduced seminal root xylem
Increasing stress vessel diameter

grain-fill) _
- Early maturity

-Photosynthesis at low water
potential
Early — season -Osmoregulation
Stress tolerance e : :
stress -Germination at low soil moisture
levels

-leaf rolling
Stress avoidance | -Extensive root system
-Remobilization of pre anthesis

Stress during
grain- fill

-Heat tolerance

-Osmoregulation

Stress tolerance | -Photosynthesis at low water
potential
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CONTROLS
\' .

Tolerant
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Barley

Maize

Malize

Maize

Maize

Maize

Soybean

Cowpea

Sunflower
Canola

Potato

Economic yield reduction by drought stress in some

representative field crops

Seed filling

Grain filling

Reproductive
Reproductive
\egetative

Reproductive

Reproductive

Reproductive

Reproductive
Reproductive

Flowering

49-57%

79-81%
63-87%

70-47%

25-60%

32-92%

46—71%
60-11%

60%
30%
13%

Jualaal) dy 3 M

Samarah (2005)

Monneveux et al. (2005)
Kamara et al. (2003)

Chapman and Edmeades (1999)
Atteya et al. (2003)
Atteya et al. (2003)

Samarah et al. (2006)
Ogbonnaya et al. (2003)

Mazahery-Laghab et al. (2003)
Sinaki et al. (2007)
Kawakami et al. (2006)
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Rice

Rice

Rice

Rice

Rice

Chickpea

Pigeonpea

Common beans

Reproductive (mild stress)

Reproductive (severe stress)

Grain filling (mild stress)

Grain filling (severe stress)

Reproductive

Reproductive

Reproductive

Reproductive

53-92%

48-94%

30-55%

60%

24-84%

45-69%

40-55%

58-87%

Lafitte et al. (2007)

Lafitte et al. (2007)

Basnayake et al. (2006)

Basnayake et al. (2006)

Venuprasad et al. (2007)

Nayyar et al. (2006)

Nam et al. (2001)

Martinez et al. (2007)




Breeding for drought resistance.

Two Principles of plant breeding

Genetic

L lection
variation Sl

\& y & /

3/17/2020
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Genetic sources

Cultivated varieties

— Adapted variety
— No compromise on yield

| andraces

— problem of undesirable linkages
— Subjected to artificial and natural selection

Wild relatives

— Aim is to survive not the yield
— Transfer of trait is major problem

Transgenes

— Cloning of target gene
— Transfer requires technical expertise

3/17/2020
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Evaluation of Drought Resistance
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aleall Jerias G« Galaall G yla cn J seanal 4.8 =10
(Winter et al .,1988) 4.l

S=(1-(Yp/Y,))/D
D= 1-((Xyp)/XyL)
Al =S Qs
sliall (gl Gad Jpandl = Y
Aol Ca gyl it Jpmndll = Y
Calaall 3ad s =D
Calaal) (g yka caad 4330 sl sl JS J peana Jas sie = X
sl g plall s A ) 1) aS) Al S J geana Jass sie = Xy,
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(WC) 4358 (Al (5 siaall -

WC=((fresh weight-dry weight)/dry weight) * 100
(RWC) Relative Water Content il (Sl (s siaall-

RWC=((FW-DW)/(TW-DW))*100
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Relative Saturation Deficit (RSD) ) £y (ads -

RSD= ((TW-FW)/ TW) *100 .
gl o8 =FW .

<l o5l =DW .

e DiaY) xie ) 38l =TW :
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Breeding methods for drought resistance
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Breeding approach

FOUR APPROACHES:

1. Breeding for high yield under optimum condition

2. Breeding for High yield under Stress condition

3. Breeding for High yield under both stress and non-
stress environment

4. Multi disciplinary approach

3/17/2020
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