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Introduction  
Drought tolerance character of pigeonpea makes it as a successful crop in areas 
of low and uncertain rainfall. Considerable yield improvement can be made in 
pigeonpea with the selective utilization of germplasm, comprising excellent 
sources of resistance to diseases and pests and other important agronomic 
characteristics. Plants have evolved several mechanisms such as viz., drought 
escape, drought avoidance or dehydration postponement and drought tolerance to 
combat drought stress [1]. Mechanisms that confer avoidance or postponement of 
drought maintain higher water potential under conditions of decreased soil water 
content by the virtue of root system. Maintaining an adequate cell water content 
and/or water potential despite a low water content of soil and/or atmosphere is 
important. However, drought tolerance essentially refers to an ability of plant’s cell 
to survive and metabolically function markedly desiccated and reduced water 
potentials situations [2]. Osmotic adjustment (OA) helps to maintain higher leaf 
relative water content (RWC) at low leaf water potential (LWP). Evidences indicate 
that OA helps to sustain growth while the plant is meeting transpirational demand 
by reducing its LWP. OA is considered as a major cellular adaptive response of 
crop plants that yield under stress [3]. Leaf water potential at wilting or turgor loss 
point is a determinant of the tolerance of leaves to drought stress and contributes 
to plant‐level physiological drought tolerance [4]. Water potential index (WPI) is 
considered as an expression of the sensitivity of the trait to water stress and this 
WPI is derived from the integral of the course of leaf water potential [5]. 
Dehydration tolerance and levels of OA in certain genotypes of pigeonpea has 
been reported [6]. An understanding of LWP among genotypes in a moisture 
stress regime helps to pin down the genotype which could potentially useful in 
breeding crop drought tolerance in pigeonpea. Withholding water from potted 6-
week-old pigeonpea plants caused a gradual decrease of leaf water potential and 
RWC.  

 
 
Upon rewatering, the leaf water relations recovered rapidly to their initial values 
[7]. Such a response is typical for a dehydration tolerant plant [8] and is like that 
observed in earlier studies with pigeonpea [9].  Leaf water potential estimation is 
considering one of the important quantitative measurements of drought tolerance 
of crop [10, 11]. It has been reported that LWP is an important physiological trait 
for drought tolerance under water deficit [12]. This technique provides an easy 
method to screen for drought-resistant barley [13]. Leaf water potential represents 
a good indicator of the water status of plants, and continuous monitoring of it can 
be useful in research and field applications such as scheduling irrigation. This 
study was undertaken to determine the relative drought tolerance of twenty 
genotypes of pigeonpea by measuring LWP as a tool. 
 
Materials and Methods 
Twenty genotypes of pigeonpea viz., Black tur, BSMR-736, CORG-9701, GC-11-
39, GRG-206, GRG-263, GRG-264, GS-1, Gullyal red, Gullyal white, ICP-8863, 
ICP-84060, ICP-87119, ICP-96058, ICP-96053, PG-12, PT-221, TS-3, UPAS-120 
and WRP-1 were selected from the core collection at Agricultural Research 
Station, Gulbarga for present investigation. These genotypes comprised of 
advanced breeding lines, popular varieties, and land races. The experiment was 
laid out in RCBD design with 12 replications in which genotypes were raised in the 
plastic bags of size 30 cm X 18 cm.  Among these, six replications were kept as 
control and remaining six replications are subjected to drought. Initially 2-3 seeds 
were sown in each pot and finally single plant per poly bag was retained. Drought 
was induced by withholding irrigation when plants attained 30 days from sowing; 
irrigation was restricted from 31st day after sowing. From the day of withholding 
irrigation the Leaf Water Potential (LWP) was measured by pressure chamber 
method [14] using the instrument Aramid-3000 every alternative day.  
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Abstract: Leaf water potential (LWP) represents a good indicator of the water status of plants, and continuous monitoring of it can be useful in research and field 
applications such as scheduling irrigation. Assessment of Leaf water potential, a physiological trait indication of drought tolerance among 20 genotypes of Pigeonpea 
chosen from core collection was done. Drought was induced by withholding irrigation at 30 days after sowing and following whi ch alternate days LWP was monitored. 
LWP of stressed plants decreased rapidly compared to control plants. After 33 days of drought period a reduction of 71 % in LWP was recorded compared to co ntrol. At 
the end of stress period maximum LWP was recorded by ICP-8863 (-12.79 bars). Whereas control was at -4.10 bars. Upon re-watering, the genotypes CORG-9701, 
GRG-206, Gullyal white, ICP-8863, ICP-87119, ICP-96058, TS-3 and UPAS-120 had shown the recovery while rest died. 
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The fresh leaf was immediately excised with a single cut using sharp razor and 
placed in the chamber of Aramid-3000 with the cut end of the petiole protruding 
out from the rubber bung. The chamber was locked and then the pressure was 
applied on the leaf from the nitrogen gas cylinder till a drop of sap oozed out from 
the cut surface. Further rise of pressure was stopped and the water potential was 
recorded directly from electronic gauge and expressed in negative bars. 
 
Results and Discussion  
Response of pigeonpea genotypes to the drought stress was observed by taking 
leaf water potential after inducing drought. Genotypes showed marked variability 
with respect to leaf water potential (LWP). Leaf water potential of stressed plants 
was decreased rapidly compared to rate of decline in case of control plants [Fig-1] 
which is like the findings of [3,9,15]. After thirty-three days, non-irrigated plants 
exhibited a leaf water potential 71 % lower compared to control plants (irrigated 
daily) which is evident [16]. Normally pigeonpea is drought tolerant, have 
mechanisms of osmotic adjustment that reduce the use of water during the 
drought. This mechanism causes an increase on the concentration of the cell 
solution that may also increase tolerance to drought. It is also reported that values 
of leaf water potential reduced close to 25 % and transpiration decreased 
approximately 50 %, while the water use efficiency increased to 60 % [16]. This 
opens a new perspective for plant breeders that could try to associate these 
characteristics and develop new pigeonpea cultivars more tolerant to water stress 
[9]. The variance of leaf water potential among genotypes was very less at early 
days of stress (up to 15 days after imposition of water stress). It increased as days 
after stress increased. Maximum variance was observed on 25th day after 
suspension of irrigation and after again it reduced. Symptoms of leaf rolling were 
only visible below -9 bars, and severe wilting was observed in the plants with leaf 
water potentials lower than -13 bars. At the end of stress period, that is at severe 
stress, maximum LWP was shown by the genotype ICP-8863 (-12.79) and 
minimum was shown by the genotype GRG-264 (-15.83) whereas the control now 
was -4.10.  

 
       *DAS = Days after stress 
Fig-1 Leaf water potential (LWP) in successive days after stress among pigeonpea 
accessions. Bars represent S.Em. 
 
Conclusion 
The results suggest that ‘ICP-8863’ is more drought tolerant than ‘GRG-264’, 
because it avoided the loss of water via transpiration and maintained the leaf 
water content under stress. At end of the stressed period of 34 days, the plants 
were rewatered to know the recoverability. The genotypes CORG-9701, GRG-
206, Gullyal white, ICP-8863, ICP-87119, ICP-96058, TS-3 and UPAS-120 would 
recover with drying of few leaves.  
 
Application of Research 
The identified genotypes viz., CORG-9701, GRG-206, Gullyal white, ICP-8863, 
ICP-87119, ICP-96058, TS-3 and UPAS-120 can be utilized in drought tolerance 
breeding program. These can be helpful in developing new elite lines which might 
be having drought tolerance character with the background of good agronomic 

characters. 
 
Abbreviations:  
%      : Percentage, SEm : Standard error of mean, OA    : Osmotic adjustment 
RWC : Relative water content, LWP  : Leaf water potential 
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