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Abstract: Using potato ( Solanum tuberosum ) seedlings as research objects, effects of different treatments of fulvic
acid and drought stress (CK, 10% PEG, 0.01% FA + 10 % PEG, 0.03% FA + 10% PEG, 0.05% FA + 10%
PEG, and 0.10% FA + 10% PEG) on growth and drought-resistant physiological parameters of aeroponic potato were
studied. The results showed that seedling survival rate, chlorophyll content, membrane stability index, root vigor, num-
ber of procumbent stems, tuber rate and output of aeroponic potato tended to decrease, malondialdehyde (MDA) content,
hydrogen peroxide {H,0,) content, proline content, soluble sugar content, catalase { CAT) activity and production rate
of superoxide anion (O; ) tended to increase, and activity of superoxide dismutase (SOD) and peroxidase (POD) in-
creased firstly and then decreased under drought stress. Thus the growth and development of aeroponic potato seedlings
were inhibited significantly under drought stress. Under the treatments of fulvic acid and drought stress, seedling survival
rate, number of procumbent stems, tuber rate and output increased, while chlorophyll content, membrane stability index
and root vigor still tended to decrease but their decrease rate was smaller than that under treatment of single drought
stress; MDA content, SOD activity and POD activity increased firstly and then decreased; Proline content, soluble sugar
content, H,0, content and catalase (CAT) activity increased, in which the increase rate of H,0, content was lower than

that under the treatment of single drought stress. Therefore, application of fulvic acid could promote growth and develop-
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ment of aeroponic potato seedlings under drought stress, and improve overall drought resistance of plants. The resistance

was significantly associated with concentration of fulvic acid. The protective effect of 0.05% FA was the most signifi-

cant, but 0.10% FA even brought cooperatively injury to potato seedlings with PEG stress.

Keywords : aeroponic potato; seedling; fulvic acid; PEG - 6000; drought stress; growth and physiological parame-

ter; resistance
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Table 1 Influences of fulvic acid on chlorophyll contents in seedling leaves of aeroponic potato under drought stress
kb [ 38 B} ] Stress time/d
Treatment 0 2 4 6 8
CK 2.61 + 0.006e 2.63 +0.002e 2.64 +0.007¢ 2.68+0.013b 2.70+£0.013a
1 2.99+0.049d 2.79+0.003c 2.44 1+ 0.019e 2.14+0.021e 1.83 £ 0.002e¢
il 3.31+£0.004b 2.85+0.003b 2.68 £ 0.006b 2.33+0.015¢ 2.19 £ G.005b
il 3.13+0.013c 2.75+0.017d 2.56+0.004d 2.26 £ 0.010d 2.13+0.014¢
v 3.43+0.013a 3.25+0.017a 3.06 £ 0.004a 2.87+0.002a 2.73+0.014a
\' 3.11 £ 0.008c 2.75+0.017d 2.56 + 0.004d 2.16£0.010e 1.93+0.0144

E:RATRFEERERBE(P<0.05), TR,

Note: The different small letters in same columns mean significant difference at P < 0.05. Hereinafter the same.
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Table 2 Influences of fulvic acid on MDA contents in seedling leaves of aeroponic potato under drought stress
b 1$: P8 B (8] Stress time/d
Treatment 0 5 4 6 3
CK 2.35+0.451e 2.33+0.070e 2.40 + 0.063f 2.55+0.216f 2.37+0.375(
1 2.52+0.397d 7.59+0.332d 13.36 + 0.222¢ 16.47 + 0.386b 21.44+0.391a
il 2.67 £ 0.046b 7.60+1.165d 17.16 £ 0.283a 11.68 + 0.402¢ 8.58 +0.326¢
m 2.76£0.411a 10.47 £ 0.743¢ 16.67 £ 0.769¢ 10.55 + 0.649d 6.62 +0.348d
v 2.77+0.397a 10.81 £ 0.620b 17.00 + 0.302b 6.55+ 0.486¢ 3.62+0.348¢
vV 2.59+0.122¢ 11.47 £+ 0.444a 16.00 + 0.749d 18.21 £0.095a 20.28 + 0.269b

3 ARRMTERETERDXNGEMHATRALESRATM,/ (umol-g~")

Table 3 Influences of fulvic acid on H,0, contents in seedling leaves of aeroponic potato under drought stress

336 B 8} Stress time/d

Fis:
Treatment 0 2 4 6 3

CK 5.05+0.012¢ 5.06 + 0.026f 5.07+0.051e 5.06 + 0.046e 5.01+£0.021f
1 5.24+0.017d 7.67+0.029a 9.20+0.168a 11.63 + 0.040a 13.37+0.037a
I 5.25+0.066d 6.45+0.576d 7.30+0.082¢ 9.33+0.062¢ 10.45 + 0.079d
I} 5.30+0.044¢ 6.93+0.077¢ 7.77+0.031b 9.74+0.037b 11.50 £+ 0.180c¢
v 5.33+0.052b 6.07 + 0.026e 6.97 +0.031d 7.74+0.037d 8.40 £ 0.043e
Vv 5.37+0.014a 6.98 + 0.025b 7.79 £ 0.004b 9.76+0.013b 12.46 + 0.021b

®4 HRBNTEDOTERIANGEH FBETIESOBE/ %

Table 4 Influences of fulvic acid on membrane stability index in seedling leaves of aeroponic potato under drought stress

folr 38 B[] Stress time/d

g
Treatment 0 2 4 6 8

CK 90.61 +0.006c 90.23+0.059a 89.64 £ 0.004a 88.68 +0.012a 86.74+0.047a
I 89.47+0.027d 80.74 +0.051e 72.43 £0.025d 66.15+0.011f 61.84 + 0.006e
if 92.31+£0.007a 87.85+0.007¢ 82.67+0.017b 73.34 + 0.009d 67.18 £ 0.009d
Il 90.13 £ 0.010c 86.75+0.013d 81.56 £ 0.015¢ 76.26 + 0.010c 70.15+ 0.015¢
I\ 91.43+0.010b 88.25+0.013b 82.06 + 0.009b 79.87+0.013b 74.75+0.015b
Vv 89.12+0.018d 80.75+0.017e 72.56 + 0.009d 67.17 + 0.013e 60.09 + 0.007f
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Fig.1 Influences of fulvic acid on osmoregulation substance contents in seedling leaves of aeroponic potato under drought stress
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Fig.2 Influences of fulvic acid on autioxidant enzyme activities in seedling leaves of aeroponic potato under drought stress
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Table 5 Influences of fulvic acid on seedling survival rate and tuber rate of aeroponic potato under drought stress

3 = 23 /
e EE?&$/% G aBRER kB EH L85 3 §§ 3
Seedling survival Number of procumbent Tuber number Tuber weight
Treatment Tuber rate
rate stems per plant per plant
CK 83.33 + 14.43hc 75.00 + 25.000bc 8.00 +1.000c 5.33+1.528¢ 11.22 + 1.639¢
I 66.67 = 14.43d 58.33 £ 14.434d 5.67+0.577d 2.67x0.577d 5.19+1.045d
| 91.67 £ 14.43b 66.67 £ 14.434c¢ 8.33+1.155¢ 5.67+1.528¢ 12.16 + 2.388b
1} 91.67 + 14.43b 83.33+ 14.434b 11.67+0.577b 8.33+£0.577b 18.25+0.734ab
1 100.00 £ 0.00a 91.67 + 14.434a 13.67 +0.577a 11.33+0.577a 24.81+1.711a
v 75.00 £ 25.00c 50.00 £ 25.000e 5.67+1.155d 3.00 + 1.000d 5.12+1.629d
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