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Effect of Fulvic Acid on Photosynthesis and Antioxidant Enzyme Activities
of Avena sativa under Drought Stress
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(College of Agriculture, Inner Mongolia Agricultural University, Hohhot 010019, China)

Abstract: In order to reveal the influence mechanism of fulvic acid on the photosynthesis and antioxidant
enzyme activity of Avena sativa under drought stress, this study selected A. sativa variety ‘ Yanke 2’ as
the material, adopted pot experiment, took normal water supply (75% of field capacity) as the control
(CK), set drought stress treatment (45% of field capacity, D0), DO and spraying fulvic acid of different
concentrations (0, 200, 400, 600, 800, 1 000 mg/L) treatment (D1—D5), The dry and fresh weight,
photosynthetic performance and antioxidant enzyme activity of A. sativa were measured. The results

showed that: (1) compared with CK, under drought stress, the aboveground fresh and dry weight, leaf
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photosynthetic pigment content, net photosynthetic rate (P ), transpiration rate (T,), stomatal conduct-
ance (G,) of A. sativa seedlings were significantly reduced, and F,/F,,, ¢P, ETR and ®ps; decreased sig-
nificantly. The activities of SOD, POD and CAT in leaves were increased by 25.68%, 19.98% and 7. 29%
respectively. (2) Compared with DO, after spraying 600 mg/L fulvic acid, the shoot fresh weight and dry
weight of A. sativa seedlings were significantly increased by 28.59% and 39.13%, respectively. Chloro-
phyll a, chlorophyll a-+b, carotenoids content and P,, G., T,, F,/F.+ ®pyq and ETR increased by 25.17%,
21.03%, 47.37% and 74.38%, 26.47%, 43.34% and 6.49%, 69.57% and 70. 71% , respectively, and
C;» F,and NPQ decreased by 19.52%, 13.32% and 43. 75% , respectively. (3) Under drought stress, the
activities of SOD, POD and CAT in leaves of seedlings sprayed with fulvic acid of different concentrations
were significantly increased compared with DO treatment. Among them, the activities of SOD, POD and
CAT in leaves sprayed with fulvic acid of 600 mg/L. were the highest, which were significantly increased
by 12.19% ., 76.57% and 55. 26% compared with DO treatment. The study shows that foliar spraying
suitable concentration of fulvic acid can improve the photosynthesis and antioxidant capacity of A. sativa
seedlings under drought stress, alleviate the damage of drought to A. sativa seedlings, and then promote
the growth of A. sativa seedlings, and the effect of foliar spraying of 600 mg/L fulvic acid is the best.
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Fig. 1 Effects of fulvic acid on dry and fresh weight

of A. sativa shoot under drought stress
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Table 1 Effects of fulvic acid on photosynthetic gas exchange parameters of A. sativa leaves under drought stress
Qb3 Treatment P./(umolem *+s 1 C,;/(pmol » mol ") G./(upmolsm s ) T,/(umol*m *+s "
CK 7.97+0. 15a 255.67+7.64d 112. 67411, 15a 2.79+0. 26a
Do 3.63+0.61d 346.67+19. 14a 47,6748, 14c 2.0440.13c
D1 5.17+0. 12bc 293.00+13. 23be 57.33=+6. 11bc 2.27+0.31bc
D2 5.83+0. 42bc 290. 67+15. 89bc 59.33+2. 08bc 2.4740. 21abc
D3 6.33+0.15b 279.00+13. 75cd 68.33+4.73b 2.58+0. 2ab
D4 5.4040. 42bc 297.33+11. 68bc 67.67+£7.09b 2.4240. 18abc
D5 4.6040.17cd 311.00+18.52b 47.6740.58¢ 2.3740. 26bc

T AN /NG 5 8 3R [ 51 AN [+ b B 1) 22 5 32 (P <<0. 05) .

Note: Different lowercase letters indicate significant differences among different treatments in the same column (P <Z 0. 05).

are the same

Table 2 Effects of fulvic acid on photosynthetic pigments content of A.

F2.% 3
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Table 2, 3

sativa leaves under drought stress

A PR Treatment

-4t % a Chl a/(mg/g)

4% b Chl b/(mg/g)

K% N & Carotenoids/(mg/g)

4% a+b Chl a+b/(mg/g)

CK
Do
D1
D2
D3
D4

D5

1.
1.
1.
1.
1.
1.

1.

992£0.012a

43-+0.
5940.
61+0.
79+0.
67+0.

46=20.

091d
056¢
101c
072b
071b

019d

C

1.07=£0.035a

0.91=%0.
0.9240.

0.96=0.

0.9640

0.94=0.

0340.

079b

058ab
076ab
112ab
.102ab

081lab

0.3340.022a

0.

0.

0.

1940.014d

2240.009cd
.26+0.012be
28+0.027ab
26-0.031bc

23720. 052bed

3.06240. 024a

2.3340.025d

2.

5140.051cd

.5740.178bc
.8240. 041ab
.6240.066bc

.40220. 097bed
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Table 3 Effects of fulvic acid on chlorophyll fluorescence parameters of A.

sativa leaves under drought stress

Kb Treatment F F./F, D NPQ qP ETR

CK 4743.33£39.11e 0.8340.004a 0.47+0.11a 0.3340.04d 0.56+0.12a 198. 74444, 33a
DO 5693.004+127. 33a 0.7740.01d 0.2340. 1c 0.64740. 08a 0.2940.13b 95.18443.77c
D1 5 570. 00444, 8ab 0.8040.013c 0.2440.01bc 0.6040.09a 0.3440.02b 102. 4744. 00bc
D2 5 233.67493. 04cd 0.8140. 014abc 0.3140.09bc 0.4940. 06b 0.397+0. 11abc 129. 05439. 6bc
D3 4934, 674223, 68d 0. 8240. 008ab 0.3940.09ab 0.36740.01cd 0.48=+0. lab 162. 48435. 84ab
D4 5 314.674339.55bc  0.82=+0.002ab 0.354-0. 04abc 0.4040.05bed  0.45+0.03abc  145. 35415, 06abc
D5 5 105.674196. 92cd 0.8140.014bc 0.30240.07bc 0.4640.03bc 0.3940. 09ab 127.06429. 44bc
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Fig. 2 Effects of fulvic acid on antioxidant enzyme

activities in A. sativa leaves under drought stress
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