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Abstract: To understand the response mechanism of okra (Abelmoschus esculentus) under drought stress,
PEG-6000 solution was used to simulate drought stress, the seed germination and physiological traits of seedlings
in ‘Qianzhi’ and ‘Red okra’ varieties were studied. The results showed that the water absorption, germination
energy, germination rate, germination index, vigor index, simple vigor index of seeds, and hypocotyl length, root
length, fresh weight and dry weight of seedlings in two varieties decreased with the concentration of PEG-6000
solution increased, while the drought-injury rate of okra increased. The seeds of two varieties failed to germinate
with 20% PEG-6000. The activities of SOD, POD and CAT, and the contents of proline (Pro), soluble protein,
soluble sugar and malonaldehyde (MDA) of okra seedlings increased with the concentration of PEG-6000
solution increased, and they reached up to maximum under 15% PEG-6000. So, it was suggested that under
drought stress, seed germination of A. esculentus was inhibited, the contents of cell inclusion enhanced, and the
antioxidant system was stimulated.
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Fig. 1 Water absorbing rate of ‘Red okra’ (A) and ‘Qianzhi” (B) seeds treated by PEG-6000
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Table 1 Changes in seed germination of two okra varieties under drought stress

bl PEG-6000 GE GR Gl N Gs HL RL SFW SDW
Variety 1% 1% 1% (cm) (cm) (9) (9)
RaEicN 0 15.11a 40.00a 1.64a 0.59a 14.40a 0.57a 1.35a 0.36a 0.05a
‘Qianzhi’ 5 13.33b 17.78b 1.33a 0.31a 4.27h 0.47b 1.07a 0.24a 0.05a
10 2.22¢ 11.11¢ 0.38b 0.05b 1.33¢ 0.47b 0.58b 0.12b 0.04a

15 2.22¢ 2.22d 0.17b 0.04b 0.22d 0.32¢ 0.43b 0.10b 0.04a

20 0.00d 0.00e 0.00c 0.00c 0.00e 0.00d 0.00c 0.00¢ 0.00b

KIS 0 91.11a 91.11a 10.44a 1.36a 11.84a 0.66a 1.22a 0.13a 0.06a
;lire; 5 84.44b 84.44b 9.00b 1.08b 10.13a 0.56a 1.11a 0.12a 0.06a
10 62.22¢ 64.44c 6.23c 0.87a 7.73b 0.47a 1.18a 0.12a 0.05a

15 0.00d 2.22d 0.07d 0.43d 0.24¢ 0.41a 0.51b 0.11a 0.04a

20 0.00d 0.00e 0.00e 0.00e 0.00d 0.00b 0.00c 0.00b 0.00b

GR: BiK#; GE: Bk, Gl BIAIREG VI 11840 GS: ] Bid /1484 HL: NIRAIS; RL: ARG, SFW: 4ig 6 ; SDW: #li T, [Fl— & fi
PRGN RNG TR OR %2 R B3 (P<0.05). FH-.

GR: Germination rate; GE: Germination energy; Gl: Germination index; VI: Vigor index; GS: Simple vigor index; HL: Hypocotyl length; RL: Root length;
SFW: Seedling fresh weight; SDW: Seedling dry weight. Data followed different letters within column of the same variety indicate significant differences at

0.05 levels. The same is following Table.
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Table 2 Drought-injury rate (%) of traits of two okra varieties under drought stress
o
b A PEG-6000 /% GE GR Gl VI GS HL RL SFW SDW
Variety
RN 5 11.78¢ 55.55d 18.90d 47.46¢ 70.37¢ 17.54c 20.74d 33.33d 0.00c
Qianzhi 10 85.31b 72.23¢ 76.83¢ 91.53b 90.74b 17.54¢ 57.04¢ 66.67¢ 20.00b
15 85.31b 94.45b 89.63b 93.22b 98.46b 43.86b 68.15b 72.22b 20.00b
20 100.00a 100.00a 100.00a 100.00a 100.00a 100.00a 100.00a  100.00a  100.00a
AR e & 5 7.32¢ 7.32d 13.79¢ 20.59d 14.45d 15.15d 9.02d 7.69¢ 0.00d
‘Red okra’ 10 31.71b 29.27¢ 40.33b 36.03¢ 34.71c 28.79¢ 3.28¢ 769c  16.67c
15 100.00a 97.56b 99.33a 68.38b 97.94b 37.88b 58.20b 15.38b 33.33b
20 100.00a 100.00a 100.00a 100.00a 100.00a 100.00a 100.00a  100.00a  100.00a
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Table 3 Soluble protein, proline, soluble sugar and malondialdehyde contents in seedling leaves of two okra varieties under drought stress

il PEG-6000 AR A i B8 R AT [ZSpi3
Variety 1% Soluble protein (ug g) Proline (mg g %) Soluble sugar (mg g %) MAD (nmol g%
RN 0 152.76bA 0.07cB 0.05bA 110.64dB
‘Qianzhi’
5 160.34abA 0.12cB 0.09aA 251.93cB
10 189.64aA 0.23bA 0.12aA 474.38bA
15 205.56aA 0.42aA 0.13aA 584.17aA
LRI 130.15dB 0.08cB 0.04bB 140.44C
Red okra 162.22cB 0.11cB 0..7bB 204.32¢B
10 204.44bA 0.25hB 0.15aA 506.23bA
15 234.04aA 0.50aA 0.15aA 670.12aA

[l — SR RSB AR NS B IR 22 R 35 (P <0.01) MLE 4 (P <0.05). A,

Data followed different capital and small letters within column of the same variety indicate significant differences at 0.01 and 0.05 levels, respectively. The

same is following Table.
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Table 4 Activities of SOD, POD and CAT in seedling leaves of two okra

varieties under drought stress

SFr PEG-6000 SoD POD CAT
Variety 1% Ugh (Ugh (Ugh
SR 0 315.11dD 4830dD  140.00dD
‘Qianzhi’ 5 51333cC  117.78¢cC  217.78:C

10 1002.22bB  211.11bB  411.11bB
15 1562.22aA  690.22aA  722.22aA
AR S/ 0 91.11dD 197.41dC 191.01cC
‘Red okra’ 5 384.44cC 284.34cC 284.94¢C
10 162427bB  564.49bB  664.87bB
15 2010.07aA  1432.22aA  1102.62aA
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