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Effects of JA and MeJA Pretreatment on Seed Germination and Seedling

Physiological Characteristics of Gossypium hirsutum under Drought Stress
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Abstract: PEG-6000 was used to imitate the drought stress,and under 23% PEG-6000 the effects of exoge-
nous jasmonic acid (JA) and methyl jasmonic acid (MeJA) pretreatment at five concentrations of 0. 025,
0.25,2.5,25,250 ymol/L were measured on seed germination, seedling growth, water content,root activi-
ty.proline content,and the effects of oxidative damage in cotton cultivar ‘Xinluzao 17’. The results indica-
ted that: (1) The seed germination rate, germination potentiality, germination index,and vigor index were
all improved with pretreatment by a certain concentration of JA and MeJA. The seed germination rate and

germination potentiality were significantly increased by 49.99% and 72.70% with 2.5 pmol/L. MeJA pre-
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treatment. While seed germination index and vigor index by using 0. 025 pumol/L JA pretreatment was in-
creased by 68.14% and 190. 29% in compared with the control group. The root activity reached the maxima
by using 2.5 pmol/L JA and its level was higher 266. 68% than the control. (2)Both JA and MeJA pre-
treatment were able to significantly increased proline content and reduced MDA content under drought
stress in the seedling. The results demonstrated that JA and MeJA in a certain concentration could effec-
tively mitigate inhibitory effect under drought stress and improve the cotton seed germination and seedling
growth. In general, the ability for alleviation to drought stress by MeJA pretreatment was better than JA.
0.025 pmol/L JA was the optimum pretreatment concentration for seed germination, while 0. 25 and 2. 5
pmol/L JA were the optimum pretreatment concentration for seedling growth under drought stress,and for
MeJ A, the optimum pretreatment concentration was 2. 5 pmol/L for both seed germination and seedling
growth, which provided the scientific basis for agricultural production.
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Fig. 1 The seed germination ratio of cotton (XLZ17)

under different PEG-6000 concentrations
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Table 1

Effect of JA and MeJ A pretreatment on seed germination

of cotton (XLZ17) under drought stress

JA(Me] A) ¥ KA BB KR 5 5%
JA(MeJA) Germination ratio/ % Germination potentiality/ % Germination index Vigor index
concentration
/ (pmol/L) JA MeJA JA MeJA JA MeJA JA MeJA
CK; 96.67+2.89 96.67+2.89 91.67+2.89 91.67+2.89 30.7340.95 30.7340.95 202.74+1.99 202.741.99
CK, 46.67+7.64c  46.67+7.64bc  36.67FE2.89bc  36.67+2.89bc  16.26+2.49bc 16.26+2.49bc  68.55+11.40cd 68.55+11. 40cd
0.025 68.3342.89a  56.67%2.89b  55.00+£5.0a 48.33+2.89abc 18.67£1.50b  17.35%0.71bc  122.2£8.73b 97.0442. 86bc
0.25 58.3342.89b  61.6742.89ab 51.67+2.89ab  51.67412.58abc 27.34%1.5a 18.3642.02bc  203.1140.69a  117.5%8.96b
2.5 51.6742.89bc  70.00+£5, 00a 45,0045.00ab  63.3345.77a 18.15+1.19b  24.60+2.06a 118.743.76bc  171.8+10.21a
25 48.33+2.89bc 53.33%+2.89b  43.33+5.77bc  45.0045.00bc  16.55+1.07b  19.38+0.53b 87.04+7.49c¢ 90.59+3. 09be
250 33.334+2.89d  38.33+2.89c 33.33+2.89c 35.00%5. 00c 11.78+1.66c  13.69+1.93c 43.94+6.33d 46, 89+8.50d

T :CKy 1 CK, 4351 2 K 1 23% PEG-6000 AbFE . & W JA(Me] A) AL 315 #2323 % PEG-6000 40 T 574 361 4b B 5 ] — 5] et A i) 72 B 26 75 b 2 ]

1E0.05 K- 5 B EW; T,

Note:CK; and CKj are treatments with water and 23 % PEG-6000 respectively,while other treatments are stressed with 23 % PEG-6000 after pretreated by dif-

ferent concentrations of JA or MeJ A; Different letters followed by values within the same column mean significant difference among treatments at 0. 05 level; The

same as below.

2 JA T MeJA HUALEXN T EE THREXLZIDRIAME KD S BRI

Table 2 Effect of JA and MeJA pretreatment on water content of root and

seedling of cotton(X1.Z17) under drought stress

JA(Me] A) ¥k & HERE 5 7K i (R ARD AR 2 7K (R D) AR A (A AR BRI (R
JA(Me]A) RWC(root)/ % RWC(seedlings)/ % Natural saturation deficit(root)/%  Natural saturation deficit(seedling) /%
concentration
/(umol/L) JA Me] A JA MeJ A JA MeJ A JA MeJ A
CK, 71.83£6.65bc 71.8346. 65¢ 57.55+3.87a 57.55£3.87a 28.1746.65a  28.17£6.65a 42.45+3.87a 42,45x3.87a
0.025 79.67%3.67abc  89.2542.67ab 57.16%1.48a 58.21£1.89%a 20.3343.67abe 10.75%£2.97bc  41.79%1.89%a 42,84=1.48a
0.25 85.02+4.12a 86.6946.96a 60.26+1.48a 60.2242.49a 14.98+4.12bc 13.31+6.96bc  39.78%2.49a 39.74+1.48a
2.5 86.35+2.53a 95.43£0.93a 59.71£2.59% 60.43+3. 28a 13.65+2.53¢ 4,5740. 93¢ 39.5743.28a 40.29+2.5%
25 74,7845.37abe  84.6142.15ab  58.8741. 36a 58.0841. 3% 25.22+5,37abe 15.3942.15bc  41.9241.39%a 41.13+£1. 36a
250 70.07£3. 33c 81.4443.28bc  56.14%1.37a 57.14£2.54a 29.9343.33a  18.56E3.28ab  42.86%2.55a 43.86=1.37a
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Fig.2 Effect of JA and MeJA pretreatment on root
length of cotton(XL.Z17) under drought stress
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AR ZFR R AR BONIE T 18 803X 5 MeJ A X il
SRR 1 EE TR U R R W B g 4 2R A —
B, EANFEWEZIE N  Me] A 1Y fizidi W L JA
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DA B SRAR R 06 973X 5 Hummel 5509 545 R —
B, MR N I R R R A T AR % R IR A i K
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