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ABSTRACT

A pot experiment was conducted with five rice genotypes to evaluate rice genotype at reproductive stage drought stress.
Rice genotypes were exposed to 15 days drought at reproductive stage by receding the water. The leaf rolling, relative
water content (RWC) leaf, total chlorophyll content (SPAD) and leaf proline content were recorded at the end of drought.
Less leaf rolling and less reduction in RWC and SPAD value and high proline content were recorded in Nagina 22 over
other genotypes. Swarna sub1 was the most susceptible rice genotype as it showed high leaf rolling and more reduction
in RWC and SPAD value and less accumulation in proline content.
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INTRODUCTION

Drought is one of the important abiotic stresses that severely effects on growth, development, and
metabolism renfed areas [7]. Drought is an abiotic stress which affects plants at various levels and stages
of their life period. But drought stress at reproductive stage is more serious than any other stage. The
drought stress not only affects plant-water relations through the reduction of water content, turgor, and
total water, but it also affects stomatal closure, limits gas exchange, reduces transpiration, and disturbs
photosynthesis and ultimately yield of the plant [17]. A low water potential effect of on mineral nutrition
and plant metabolism which decrease the leaf area and alter assimilates partitioning among the plant
organs [15, 19].

Rice varieties have differential responses to abiotic stresses because of the complexity of interactions
between stress factors and various molecular, biochemical, and physiological processes that affect plant
growth and development [20, 21]. Drought stress affects the growth behavior and yield and yield
components irrespective rice genotypes [20]. Drought stress due to water deficit is a common constraint
in upland cultivation systems of plants [9, 10]. Drought stress reduces the rice growth and severely affects
different traits, such as seedling biomass, stomatal conductance, photosynthesis, starch metabolism, and
plant-water relations [12, 14, 16, 18]. Rice genotypes have differential response to water deficit 6]. Grain
yield of some rice varieties was reduced by up to 81 % under drought condition and this reduction
depended on timing, duration, and severity of the plant water stress [14, 18]. When rice genotyped
exposed to water deficit; panicle length and fertile grains in two tolerant varieties were not significantly
decreased, leading to greater productivity than in two sensitive cultivars.

MATERIALS AND METHODS

Five rice genotypes Nagina 22, Swarna sub1, NDR 97, Sushk Samrat and NDR 9830102 were selected to
give heat treatment at reproductive stage. Rice genotypes were sown in pot condition two sets with five
replication as per CRD design. All the standard cultural practices were followed as per norms during the
crop growth. Drought treatment was given for 15 days at reproductive stage by receding the water. Leaf
rolling (IIRI Scale), RWC (Slatyer, 1967), total chlorophyll content (chlorophyll meter) and proline
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content (Bate et al,, 1973) were recorded at the end drought treatment against the control. Grain yield per
plant was recorded at physiological maturity at 12 to 14 % moisture of replicated plant and average out
to one as grain yield per plant.

RESULTS AND DISCUSSION

Leaf rolling varied among rice genotypes at the end of drought treatment (fig.1). Highest leaf rolling was
recorded in Swarna subl (5) while lowest in Nagina 22(1) under drought stress condition. In control
condition, all rice genotypes showed more or less same type of appearance. Leaf is an indicator water
deficit in plants. High leaf rolling showed more water deficit and low leaf rolling less water deficit. Low or
temporary leaf rolling actually a adaptive feature of tolerant plant to reduced water loss from its body [4,
5].

Fig.1: Effect of drought stress on leaf rolling (IRRI Scale) pattern of rice genotypes.
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Relative water content among rice genotypes varied under drought stress condition (fig.2). High RWC
was recorded in angina 22, NDR 97 and Susk Samrat while low in Swarna Sub1 under drought stress
condition. Relative water content is comparative water status in same plant tissue with turgid condition.
The rice plant that maintain high RWC under drought stress appers with low leaf rolling and tolerant
behavior. Tolerant rice genotypes show less water deficit by adapting osmotic adjustment or deep root
system to overcome the affect drought stress [6].

Fig.2: Effect of drought stress on relative water content (%) of rice genotypes.
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Rice genotypes showed genetic variability in total chlorophyll content (fig.3). High chlorophyll was
recorded in Swarna sub1 and NDR 9830102 under control condition. But the genotypes also showed high
percent reduction under drought stress condition. Less percent reduction chlorophyll was noted in
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Nagina 22, NDR 97 and Susk Samrat under drought stress condition. Drought stress reduced chlorophyll
content due to reduced water content in plant. Chlorophyll synthetic process highly reduced due to
reduce activity chlorophyllase, proteinase activity and disturb metabolism under water deficit condition
in plants [7,12, 13, 8].

Fig.3: Effect of drought stress on total chlorophyll content (SPAD value) of rice genotypes.
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Total proline content significantly varied among rice genotypes under drought stress (fig.4). High proline
content was recorded in Nagina 22, NDR 97 and Susk Samrat while less in Swarna sub 1 and NDR
9830102. Drought tolerant rice genotypes accumulated high proline content as osmolyte and create more
negative water potential in plant tissue and plant absorb water from low soil water potential.
Accumulation high proline is a osmotic adjustment traits of tolerant plant under water deficit condition
[1,11].

Fig.4: Effect of drought stress on proline content (ugg! fw) of rice genotypes.
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Drought stress reduced the grain yield irrespective of rice genotypes (fig.5). High reduction in grain yield
was recorded in Swarna sub1 and NDR 9830102 under drought stress condition. Nagina 22, NDR 97 and
Susk Samrat showed less percent reduction under drought stress over control. Grain yield is control by
multigenic factors. Drought stress disturb the normal plant metabolism due to imbalance water status in
plant. In water deficit condition, the photosynthetic activity of plant reduced and ultimately affect the
grain yield. Tolerant rice genotypes maintains its water balance either by osmotic adjustment or any
other changes in its morphology or physiology during water deficit condition and comparatively show
less reduction in grain yield [3, 4, 5, 16, 9, 10].
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Fig.5: Effect of drought stress on grain yield (g) per plant of rice genotypes.

50
3R
T 40
(]
€ _ 30
=8
= —_—
=9 20 4 i === Control
g3 v —
% £ 10 = Stress
; 0 - . ; . . . Percent reduction
[e]
5 Nagina22 Swarna NDR97 Sushk NDR

Sub1 samrat 9830102

Rice genotypes

CONCLUSION

Drought stress affects the yield component irrespective of rice genotype. The extent of reduction in
growth and yield components depends on stage of plant, intensity and duration of stress. The rice
genotypes Nagina 22, NDR 97 and Susk Samrat less affected while Swarna Sub1 highly affected in
physiological traits for drought stress.
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