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Physiological screeningfor drought tolerancein pearl millet hybrids
under polyethyleneglycol (PEG) induced water stress
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Department of Agricultural Botany and Biotechnology, B.A. College of Agriculture, Anand Agricultural University,
ANAND (GUJARAT) INDIA

ABSTRACT

Pear| millet [Pennisetum glaucum (L.) R Br. emend. Stuntz] is World’s sixth and India’s fourth important cereal crop. Pearl millet is
grown predominantly in India and Africa. It is generally cultivated in area of arid and semi arid tropics receiving rainfall from 150-
700mm. However, among the various abictic stresses; drought is one of them, which limits its production by preventing from expressing
its full genetic potential. Because of its potential for high dry matter production at water deficit and high temperature, it has made a
mark in arid and semiarid areas. It is a drought resistant cereal having maximum potentiality of grain production in adverse
conditions. In India, water deficit limits the crop production in about 67 % of the net sown area. Hence, the present investigation was
undertaken at Department of Agricultural Botany and Biotechnology, B.A. College of Agriculture, Anand Agricultural University,
Anand, India to identify the better parental lines and hybrids for drought resistance by inducing differential PEG mediated osmotic
stress under in vitro condition. Physiological studies suggested that, among female parents, JMSA 101 followed by ICMA 94555 and
among the male parents, |PC 1658 followed by J 2340 were found most superior for higher germination percentage, longer roots with
better shoot height under PEG induced osmotic stress. The ability of crossesviz.,, ICMA 94555 x |PC 1657, ICMA 94555 x | PC 1658, ICMA
95444 x J 2340 and ICMA 95444 x J 2340 to produce higher grain yield per plant under terminal water stress condition along with
longer roots, increased shoot height and greater germination percentage under PEG induced water stress which helped to overcome
the simulated drought stress more successfully as compared to other crosses tested. In vitro screening showed similar trend for the
crosses as it exhibited during field evaluation for the grain yield per plant (kg/plant). Thus, PEG test can also provide a measure of
drought sensitivity and gives drought tolerance indices in pearl millet, which could be used for drought resistance screening under in
vitro conditions.
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totolerate drought stress during the crop season. (Fussell
et al., 1991; Oosterom et al., 2003)

Drought conditionswere simulated in thelaboratory
by using agueous sol utions having osmotic pressures. The
Polyethylene glycol (PEG) test can provide ameasure of
drought sensitivity. Aqueous solutions of polyethylene
glycol, especially of 1 and 8 osmotic pressures were
beneficia in studying the effects of simulated drought
conditions and especially useful in exposing weaknesses
of seed (Parmar and M oore, 1966). The osmotic pressure
test using polyethyleneglycol appearsworthy of additional
study for possible standardization as a vigor test under
water stress conditions.

INTRODUCTION

In 2004-05, India secured the output of 8.61 million
tones from an area of 10.27 million hectares, which
accounted for 39 per cent of the total world area under
pearl millet with productivity of 927 kg/ ha. Pearl millet
isnot only a quick growing short duration crop, but also
well adapted to drought, heat, low fertility and different
soil types. In general, water deficit limits the crop
productionin about 67 % of the net sown area (Srivalli et
al., 2003). It is generally cultivated in area of arid and
semi arid tropicsreceiving rainfall from 150-700 mm. In
thearid zone of world, pearl millet [Pennisetumglaucum
(L.)] isand will remain a staple cereal crop because no
other ceredl is as well adapted or as productive under
seasonal rainfall as low as 300-250 mm. (Khairwal and
Yadav, 2005). Yield in these areas are low and variation

MATERIALS AND METHODS
The experiment was conducted with 114 seed

in annual production can be extremely high. Under such
condition, the prospectsfor major increasein production
based onintroduction of purchasedinputsinto thefarming
system are limited, as the risks associated with these
climatic conditionsarevery high. Adaptation to expected
moisturelevel sinvolves both crop duration and the ability

samples (91 hybrids, 20 parents and 3 standard checks
devel oped through line x tester mating design) wasgrown
in completely randomized design with two replications at
the Plant Breeding Farm, B.A. College of Agriculture,
AnandAgricultura University, Anand during Kharif, 2004-
05.
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Effects of PEG 6000 on seed germination at
different concentrationswere studied. Polyethyleneglycal,
6000 (PEG) was dissolved in 100 ml distilled water in
concentrationsof 11.5g, 19.6 g, and 23.5 g separately to
prepare osmotic solutions of —3.0, -5.0 and -7.5 bars water
potential, respectively, following the method of Hadas
(1976). Distilled water was used as control. The 25
surface sterilized seeds were placed on moistened and
sterilized filter paper in each Petri-plate. Filter paperswere
moistened at regular interval s with the above-mentioned
solutions. The Petri-plateswere kept in laboratory under
normal light and at room temperature for eight days and
observations were recorded (Goswami and Baruah,
1994). The same set of hybridswas grown under terminal
water stress condition for computing grainyield per plant
whichwas created by withholding irrigation at flowering
stage (Bidinger et al.,1987).

RESULTS AND DISCUSSION

The results obtained on the mean performance of
parents, hybrids and standard hybrids for different
characters under PEG induced osmotic stress conditions
and grainyield per plant under terminal drought condition
are presented in Table 1.

The variability for al traits was registered among
parents and hybrids under different osmotic
concentrations. The genotype, treatment and genotype x
treatment effects were significant for germination
percentage and shoot height. For root length per plant the
genotype and treatment effects were significant, while
genotype X treatment interactions were non-significant.

The ranges of germination percentage under
untreated control, -3.0, -5.0 and -7.5 bars of PEG were
90 to 96, 80 to 86, 70 to 84 and 60 to 72 per cent,
respectively, by the samefemale parentsin all treatments.
The minimum was recorded by the ICMA 92777 and
maximum was recorded by the IMSA 101. Among the
females, IM SA 101 followed by ICMA 94555, exhibited
least reduction in germination percentage under control
aswell asin all different concentrations of PEG induced
osmotic stress.

In control, the male parent J 2290 exhibited the
minimum germination percentage while, IPC 1658 and J
2340 exhibited the maximum germination percentage
varying from 88 to 98 per cent, respectively; whileunder
-3.0,-5.0and -7.5 bars, it ranged from 80 to 92, 70 to 80,
and 56 to 74 per cent, respectively by the male parents, J
104 and IPC 1658. Among the male parents, |PC 1658
showed minimum reduction in germination percentage,
while J 104 recorded maximum reduction in germination
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percentage under control as well as in all the three
concentrations of PEG

Reductionin germination at -7.5 barsamong female
lines was least in IMSA 101 and maximum in ICMA
92777. Similarly, reduction in germination among male
parents at -7.5 bars was recorded minimum in |PC 1658
and maximum in J 104 identifying the most desirable as
well asmost undesi rable genotype, respectively asfar as
PEG induced drought condition is concerned.

The germination percentage progressively decreased
withincreasing osmotic concentrations of PEG solutions.
The similar observation was made for germination
percentage by Parmar and More (1966) in maize, Saint-
Clair (1976) in sorghum, Singh and Singh (1982) in whezt,
Goswami and Baruah (1994) inriceand Vijayal akshmi et
al. (2000) in pearl millet. However, this decrease was
found more pronounced under -5.0 and -7.5 bars of
osmotic concentrations. Thisresult wasin conformity with
thefindings of Singh and Singh, (1982) in wheat.

The values of shoot height under control, -3.0, -5.0
and-7.5 barsvaried from 16.0to 19.0, 12.5t0 15.5, 11.0
t013.5and 5.5t0 9.5 cm, respectively, among the femal es.
Among the female parents, ICMA 94555 recorded
minimum reductionin shoot height followed by IMSA 101,
indifferent concentrationsof PEG induced osmotic stress
as well as under control. Among the female parents,
ICMA 92777 recorded the maximum reduction in shoot
heightin al thetreatmentsincluding control.

The shoot height varied from 16.0 (M 46 and IPC
1657) to 20.5 (IPC 1658) under control, 12.5 (J 2454 and
J 104) to 15 (IPC 1658) under -3.0 bar, 9.0 (M 46) to
13.0 (IPC 1658) under -5.0 bar, 6.0 (J 104) to 9.5 (IPC
1658) under -7.5 bar. Among all the male parents, |PC
1658 showed minimum reductionin shoot height under all
the three concentrations of PEG, followed by J 2340.

Reductionin shoot height at -7.5 bars among female
lines was least in ICMA 94555 (L3) and maximum in
ICMA 92777 (L2). Similarly, reduction in shoot height
among male parents at -7.5 bars was observed with
minimumin IPC 1658 (T12) and maximuminJ104 (T7)
showing most suitable as well as most unsuitable
genotype, respectively, for PEG induced drought condition.

Among thefemales, IMSA 101 exhibited higher root
length, followed by ICMA 94555, under different
concentrations of PEG induced osmoatic stressincluding
control. The line, ICMA 95222 gave the poorest
performance among the femal e parentsfor thistrait. The
lowest and highest root length were recorded by J 2240
and IPC 1658 varying from 11.5 to 15.0 under control,
5.510 9.5 under -3.0 bar, 2.5t0 5.5 under -5.0 bar, 1.0 to
3.5 under -7.5 bar. Among all the male parents, |PC 1658
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Table 1: Mean performance of parents and hybrids under PEG induced osmotic stressand grain yield per plant

S Germination percentage Shoot height (cm) Root length (cm) Grain yield
No. Parents/ crosses Control -30 -50 -75 Control -30 -50 -75 Control -30 -50 -75 per plant (g)
bars bars bars bars bars  bars bars bars  bars
Females (Lines)
1. ICMA 89111 (L1) 92 82 72 70 175 135 115 65 13.0 75 25 15 65.0
2. ICMA 92777 (L2) 90 80 72 60 160 125 110 55 12.8 6.5 2.0 25 86.5
3. ICMA 94555 (L3) 94 84 84 70 190 155 135 95 14.0 75 25 25 87.0
4. ICMA 95222 (L4) 92 84 74 66 170 135 125 80 125 55 20 15 84.5
5. ICMA 95444 (L5) 92 82 76 66 175 145 125 85 125 75 25 25 835
6. JMSA 101 (L6) 96 86 78 72 185 150 135 9.0 14.8 85 35 3.0 88.5
7. JMSA 20005 (L7) 92 84 70 68 175 130 120 70 12.0 8.0 25 2.0 79.0
Males (Testers)
8. J2290(T1) 88 84 72 58 190 135 120 70 12.0 85 4.0 2.0 76.5
9. J2240(T2) 96 84 76 58 180 145 120 75 115 55 25 1.0 83.0
10. J2405(T3) 90 88 76 64 190 135 100 7.0 125 75 3.0 3.0 69.0
11. J998 (T4) 90 82 76 58 185 145 115 85 12.0 6.5 45 35 91.0
12. J2454(T5) 96 84 74 68 190 125 115 80 13.0 75 3.0 3.0 885
13. J2340(T6) 98 9 76 70 200 145 135 90 145 9.0 5.0 35 88.0
14. J104(T7) 94 80 70 56 175 125 110 6.0 135 9.0 35 3.0 69.0
15. M 46 (T8) 96 84 76 70 160 135 9.0 75 14.3 75 5.0 3.0 67.0
16. PPM 1-85(T9) 90 84 76 58 165 145 105 7.0 125 6.5 45 20 65.5
17. PRLT 2/89-33 (T10) 94 84 74 64 170 135 115 75 12.0 6.0 35 15 73.0
18. IPC 1657 (T11) 96 84 74 66 160 130 125 80 13.0 6.5 45 15 80.0
19. IPC 1658 (T12) 98 92 80 74 205 150 130 95 15.0 9.5 55 35 79.0
20. IPC 1664 (T13) 94 84 72 66 185 130 110 80 14.3 75 5.0 25 78.0
Hybrids
21, L1XT1 96 81 73 61 185 145 110 55 12.8 75 6.5 15 54.5
22, L1XT2 98 86 72 56 175 165 115 65 135 85 45 25 87.0
23. L1XT3 94 82 76 62 190 150 120 6.0 15.0 75 4.0 35 76.0
24. L1XT4 94 80 72 66 180 155 100 75 12.0 8.0 3.0 3.0 69.5
25. L1XT5 98 78 72 68 175 165 105 7.0 125 8.0 35 15 73.0
26. L1XT6 96 88 76 68 200 150 100 6.0 12.3 85 45 20 91.0
27. L1XT7 94 84 80 66 175 145 95 55 13.3 75 55 20 755
28. L1XT8 94 80 78 68 185 130 9.0 75 13.0 9.5 5.0 25 75.0
29. L1XT9 94 84 80 66 175 135 95 8.0 125 75 35 2.0 93.0
30. L1XT10 94 86 72 60 190 145 100 75 125 85 25 15 65.0
31 L1XT11 94 88 76 64 185 160 95 85 13.3 8.0 3.0 25 88.0
32, L1XT12 98 88 78 67 175 150 105 65 12.8 9.5 4.0 15 92.0
33. L1XT13 94 92 78 60 180 145 105 6.0 12.8 9.0 45 35 97.0
34. L2XT1 92 84 78 64 165 130 115 55 12.3 105 45 25 67.0
35. L2X T2 92 84 74 62 175 145 120 65 12.0 85 35 35 92.0
36. L2X T3 98 84 74 70 195 155 100 75 115 8.0 35 25 76.5
37. L2X T4 92 84 78 66 190 145 095 7.0 13.0 9.5 35 35 70.5
38. L2XT5 98 84 76 64 180 140 100 65 145 8.0 25 25 70.5
39. L2XT6 98 86 76 60 175 130 105 7.0 153 9.5 35 15 87.0
40. L2XT7 92 80 74 60 170 135 115 85 135 85 25 25 60.5
41. L2X T8 96 86 72 66 185 135 95 9.5 13.0 8.0 35 25 875
42. L2XT9 94 88 76 68 170 145 85 85 12.3 8.0 45 35 94.0
43. L2XT10 90 84 76 68 180 150 95 75 135 105 50 3.0 64.5
Table1 contd.........
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Contd...... Table 1
44, L2XT11 88 86 70 70 185 145 100 80 138 85 45 25 94.0
45, L2XT12 92 86 76 68 175 145 105 7.0 140 75 35 3.0 715
46. L2XT13 90 84 76 66 185 150 110 6.0 125 7.0 25 25 80.0
47. L3XT1 94 84 76 70 170 145 115 65 133 6.5 35 25 86.0
48. L3X T2 94 88 78 68 16.5 135 105 6.0 140 8.0 45 3.0 875
49, L3XT3 98 82 72 64 185 145 105 65 135 9.5 35 3.0 80.0
50. L3XT4 90 86 80 60 190 145 95 6.0 135 85 25 15 67.0
51. L3XT5 94 86 72 60 180 140 9.0 65 120 9.5 35 15 65.0
52. L3XT6 98 82 76 54 175 130 100 75 118 85 25 25 81.0
53. L3XT7 94 86 76 54 185 135 110 65 125 75 35 20 63.5
54, L3XT8 94 20 74 58 190 145 115 60 123 8.0 35 3.0 90.0
55, L3XT9 94 86 74 62 185 130 115 75 135 7.0 4.0 3.0 95.5
56. L3 X T10 92 92 80 64 175 130 125 85 145 85 35 20 63.0
57. L3XT11 98 92 82 70 190 140 130 85 155 8.0 35 35 100.0
58. L3XT12 96 88 84 74 185 130 120 75 153 9.0 5.0 45 99.5
59. L3XT13 92 84 76 64 170 145 100 70 133 9.0 45 25 67.5
60 L4XT1 100 84 76 58 175 145 105 70 130 9.0 3.0 25 68.0
61. L4AXT2 94 86 76 56 180 155 95 75 120 85 35 20 60.5
62. L4XT3 92 84 78 68 190 150 135 70 145 75 4.0 35 975
63. L4AXT4 92 82 70 66 16.5 130 95 75 123 85 5.0 3.0 76.5
64. L4AXT5 92 82 76 66 160 130 105 80 128 75 45 3.0 94.0
65. L4XT6 90 86 80 70 185 145 130 85 165 85 4.0 25 945
66. LAXT7 96 72 68 58 195 130 115 65 128 85 35 25 69.5
67. L4XTS8 93 82 72 58 180 135 100 60 133 75 3.0 20 79.0
68. L4XT9 92 84 76 68 190 135 120 65 123 6.5 35 25 69.5
69. L4XT10 88 82 78 66 160 140 115 65 140 9.0 45 25 70.5
70. L4XT11 92 86 76 64 16.5 130 110 75 138 6.5 25 20 725
71. L4AXTI12 92 86 78 62 175 135 95 70 145 9.5 45 15 74.0
72. L4AXTI13 88 88 82 60 185 130 85 65 140 75 4.0 3.0 94.5
73. L5XT1 94 78 76 60 195 125 110 55 130 85 35 3.0 715
74, L5XT2 94 82 74 62 16.5 145 85 65 123 85 35 1.0 65.0
75. L5XT3 94 88 70 62 175 140 85 65 123 8.0 3.0 15 65.5
76. L5XT4 98 84 74 66 185 130 95 65 125 85 35 15 93.0
77. L5XT5 96 78 72 60 195 130 110 75 130 6.5 35 3.0 60.5
78. L5XT6 94 86 78 66 175 135 95 6.0 145 75 45 35 98.0
79. L5XT7 94 78 76 60 180 145 9.0 75 130 7.0 4.0 20 65.0
80. L5XT8 90 76 70 62 185 145 100 85 140 9.0 3.0 25 65.5
8l. L5XT9 79 86 74 52 200 135 105 75 130 75 35 25 575
82. L5XT10 94 86 80 58 185 135 110 70 133 8.0 45 3.0 65.0
83. L5XT11 96 78 70 56 185 145 115 65 140 75 35 15 88.5
84, L5XT12 94 88 76 66 190 135 100 60 138 8.0 3.0 3.0 935
85. L5XT13 98 20 72 66 175 125 105 75 145 75 25 25 66.0
86. L6XT1 96 88 74 62 185 135 105 70 135 9.0 2.0 20 67.0
87. L6XT2 94 82 76 62 195 125 115 70 150 9.0 25 25 68.5
88. L6XT3 94 82 74 68 185 130 95 75 140 9.5 35 20 88.5
89. L6XT4 98 80 74 60 175 145 105 80 133 85 45 25 735
90. L6XT5 96 88 76 60 16.5 140 115 85 123 75 4.0 25 65.5
9. L6XT6 96 84 78 58 175 120 100 80 128 8.0 3.0 15 725
92. L6XT7 94 86 72 62 16.5 150 115 75 128 6.0 35 25 86.5
93. L6XT8 96 82 78 60 175 125 110 70 113 75 35 3.0 63.0
Table1 contd.........
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Contd...... Table 1
94. L6XT9 92 84 76 64 185 135 115 70 115 8.5 35 15 89.5
95. L6XTI10 90 82 74 60 195 155 105 70 128 75 45 1.0 61.0
96. L6XTI11 98 76 74 60 165 125 115 80 138 8.0 4.0 35 78.0
97. L6XTI12 96 80 76 62 175 135 110 75 143 85 4.0 3.0 73.0
98. L6XT13 94 80 74 62 180 125 115 85 150 6.0 45 35 80.0
99. L7XT1 96 88 76 62 170 135 110 75 145 6.5 4.0 25 715
100. L7X T2 90 80 76 56 175 135 105 70 140 7.5 45 25 710
101. L7X T3 90 80 78 58 180 145 100 80 128 8.5 4.0 2.0 65.0
102. L7X T4 90 80 72 64 170 135 105 75 135 9.0 45 3.0 66.0
103. L7XT5 88 82 76 62 185 135 105 65 130 9.5 4.0 25 73.0
104. L7XT6 96 84 78 66 195 145 115 65 130 6.0 3.0 25 85.0
105. L7XT7 96 76 72 66 195 130 95 75 138 7.0 35 25 60.5
106. L7X T8 98 86 72 62 180 140 85 70 128 85 3.0 25 68.5
107. L7XT9 90 84 74 64 185 135 85 80 138 6.0 35 2.0 91.0
108 L7X T10 97 86 78 64 195 125 90 75 133 8.5 25 15 83.0
109. L7XT11 90 82 76 64 165 130 85 80 120 9.5 25 10 63.5
110. L7 X T12 97 76 72 64 190 135 85 75 125 8.5 2.0 15 70.5
111, L7XT13 90 80 72 72 160 125 115 70 128 9.5 35 25 85.5
Standard checks
112. GHB-538 98 84 78 66 175 125 100 70 138 85 35 20 945
113. GHB-577 98 82 80 70 160 135 115 75 128 7.5 4.0 35 90.0
114. GHB-664 94 84 74 66 175 130 115 75 135 6.0 45 3.0 92.5
General means 93.72 8386 7524 6349 1800 1386 10.68 7.22 1321 8.02 365 243 77.25
C.D. (P=0.05) Genotype 4.29** 0.86** 0.85*%* 7.88
Treatments 0.81** 0.16* 0.16*
Genotypesx ~ 8.55** 1.73** NS
Treatments
CV % 5.53 7.16 12.87 13.12

N.S.-Non significant

showed greater root length under control aswell asinall
the three concentrations of PEG, which wasfollowed by
J2340.

Minimumreductionin root length at -7.5 bars, anong
female lines was observed in IMSA 101 (L6) and
maximum in ICMA 95222 (L4). Similarly, reduction in
root length among male parentsat -7.5 barswas observed
withminimum in IPC 1658 (T12) and maximumin J2240
(T2) showing most suitable as well as most unsuitable
genotype, respectively, as far as PEG induced drought
condition is concerned. However, this was clearly
reflected only in the crosses with their superior parents
(lowered reduction in root length), showing avalue, 3.5
cm (L6 x T11). This trend was also partially reflected
when crosses were made with susceptibl e genotypes (L4
xT2).

Among the hybrids viz., ICMA 94555 x IPC 1657,
ICMA 94555 x IPC 1658, ICMA 95444 x J 2340 and
ICMA 95444 x J 2340 were found to produce moregrain
yield per plant under terminal water stress along with
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superior for higher germination percentage, longer roots
and better shoot height under PEG induced osmotic stress.

The results reveaed that, the germination of seed
under stimulated drought conditions offers possibilitiesfor
revealing inherent seed weaknessesin vitro and predicting
relative differences among genotypes in laboratory
conditions. The germination percentage, shoot height and
root length of seedling progressively decreased with
increasing osmotic concentrations of solutions. These
resultsare also in conformity with the findings of Parmar
and More (1966) in maize, Saint-Clair (1976) in sorghum,
Singh and Singh (1982) in wheat, Goswami and Baruah
(2994) in rice, Manga (1998) and Vijayalakshmi et al.
(2000) in pearl millet.

Comparing the data obtained from grain yield per
plant and germination studies conducted using PEG in
the entire cross combinations suggest that there is
similarity in different crossing combinationswith regards
tofield performance under terminal water stress (top ten
ranks) which differed only in their ranking, under both
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the conditions. Vijayalakshmi et al. (2000) reported the
same trend using different cultivars for same characters
under PEG induced osmotic stressin pearl millet.

The highest seed germination in al the genotypes
irrespective of treatments was observed on 9™ day after
soaking. Subsequently, no significant change in seed
germination was observed even though a decline in the
vigour of shoot was found. Increasing moisture stress
resulted in areduction in shoot height and root length in
all the genotypes. Hence, it may be concluded that water
stress at -3.0 and -5.0 bars was detrimental for seed
germination and seedling growth of all the tested
genotypes observed on 9" day. These results are in
agreement with the findings of Goswami and Baruah
(1994) in rice. Manga (1998) observed that the water
stress at —7.5 bars was highly detrimental for evaluating
drought tolerance in pearl millet. Similar observations
were also made in the present investigation.

Moisture stress effects on the physiol ogical aspects
of grain growth and devel opment of crop were analyzed
to determinerelationshipswith grainyield and to evaluate
possible drought avoi dance mechanisms (Murty, 1970).
Variationin moisture gradient significantly influenced the
grainyield. Thismight be attributed to thefavourable plant
water status and better translocation efficiency for
maintaining physiological functionsfavourableto higher
yield. Increased inyield under moisture gradient, exhibiting
some drought adaptive mechanisms such as better shoot
adjustments with an extensive deeper root system (for
extracting available water even from the deeper soil
profiles). Similar kinds of results were noted by as
Premachandra (1988) and Mohandass, et al. (1993) by
employing various moisturelevel sthrough PEG induced
moisture gradient in pearl millet.

Among female parents, IMSA 101 followed by
ICMA 94555 and among the male parents, IPC 1658
followed by J 2340 were found most superior for higher
germination percentage, longer roots with better shoot
height under PEG induced osmotic stress. The ability of
crosses viz.,, ICMA 94555 x IPC 1657, ICMA 94555 x
IPC 1658, ICMA 95444 x J 2340 and ICMA 95444 x J
2340to produce higher grainyield per plant under terminal
water stress condition along with longer roots, increased
shoot height and greater germination percentage which
helped to overcome the simulated drought stress more
successfully as compared to other crossestested. Hence,
PEG test can also provide ameasure of drought sensitivity
and givesdrought toleranceindicesin pearl millet, which
could be used for drought resi stance screening under in-
vitro conditions.
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