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Abstract: In order to explore the effects of three different types of humic acid, namely, supernatant humic
acid, raw lignite humic acid and fermented lignite humic acid, on the germination and growth of wheat
seed under drought stress, five experiment treatments were set up as follows, T1: water; T2: 20% PEG
solution; T3: 20% PEG + supernatant humic acid solution; T4: 20% PEG + raw lignite humic acid solution;
T5: 20% PEG + fermented lignite humic acid solution. The results showed that, under 20% PEG stress,
the treatment TS5 had the most significant promoting effect on all indicators, compared to the treatment
T2. The germination potential of wheat, the germination rate, the germination index were increased by
18.34%, 17.50% and 43.37%, respectively, and the vigor index was increased significantly by 233.94%.
In addditon, the root length, the plant height, the content of soluble sugar, the content of soluble protein
were increased by 139.94%, 192.16%, 54.90% and 106.96%, respectively. The activities of antioxidant
enzymes (POD, SOD, CAT) were increased by 46.54%, 34.37% and 115.34% respectively, and the MDA
content was decreased by 46.25%. In conclusion, under drought stress, fermented lignite humic acid had
a more significant effect than supernatant humic acid and raw lignite humic acid in promoting wheat

seed germination, seedling growth and antioxidant capacity, which provided a reference for the precise
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application of humic acid in dryland agriculture.
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Tab.1 Effects of different processed humic acids on seed germination of wheat under drought stress

Ak RS (%) KEEH (%) KR WAL R
T1 82.52%1.63a 93.15+ 1.58a 12.2£0.71ab 155.81 £3.61a
T2 69.41 + 1.82¢ 79.78 +2.12¢ 9.13 +0.83c 33.24+1.94d
T3 75.19+ 1.17b 86.56 £ 0.87b 10.3 £0.72bc 62.79 + 1.56¢
T4 76.22 + 1.68b 90.74 + 1.75ab 11.68 + 0.89ab 51.82+ 1.00¢
TS 82.14 1.16a 93.74+0.81a 13.09 £ 0.58a 111.00 + 3.79b

E: RFIAR/NG FRZORZEREFH (P <0.05) .
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Fig.1 Effects of different processed humic acids on

root length and plant height of wheat under drought stress
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Fig.3 Effects of different processed humic acids on soluble substances of wheat under drought stress
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Tab.2 Correlation analysis of various indicators of wheat under drought stress by different processed humic acids

HE A B C D E F G H I J K L M
A 1

B 0958 1

C 0941 09737 1

D 0908 0771 0741 1

E 0850 0.682 0649 0990 1

F 0773 0.634 0546 0947 0955 1

G 0135 0219 0332 -0212 -0262 -0482 I

H 0307 0321 0474 0.028 -0.013 -0.283 0.941" 1

I 0065 0214 0334 -0320 -0398 -0.581 0956 0870 1

T -0941" -0910" -0.822 -0.856 -0.811 -0.794 -0.061 -0.153 0.040 1

K -0.011 0.134 0261 -0384 -0.455 -0.640 0.952° 0.860 0.997° 0.119 1

L 0250 0.342 0458 -0.111 -0.176 -0.397  0.989" 0.954" 0.963" -0.153 0949 1

M 0225 0336 0468 -0.143 -0218 -0.434 09687 0.940" 009807 -0.093 0968 09897 1
W (1) A=K B—RHH,; C—RFRE; D—IREG E—MIK; F—#&; G—POD; H—SOD; I—

CAT; J—MDA; K—rI@EWME; L—rrEsEr; M—IiEig.
(2) * Fl1 ** 43 HIFIRTE 0.05 7KF B 2ZAHICHT 0.01 7KF AR W A1 56 .
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