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Effects of Fulvic Acid on Yield and Quality of
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Abstract: Fulvic acid (FA) is a plant growth regulator, which could increase crop production, improve quality and
enhance the ability of stress resistance. In order to evaluate the effects of FA application rate on potato yield and quality in
arid areas under rain-fed agriculture in Northwest China, five treatments, T1 (FA 10 kg/667m?), T2 (FA 20 kg/667m?), T3 (FA
30 kg/667m?), T4 (FA 40 kg/667m?), and T5 (without FA application (CK)) were set in potato cultivation in 2015-2016 and the
effects of FA on potato yield, marketable tuber percentage, growth duration, tuber quality, chlorophyll content and leaf area
index were investigated. The most reasonable application rate of FA on potato yield and quality were analyzed and explored in
the arid areas of Longzhong in Northwest China. In 2015-2016, the potato yield, marketable tuber percentage, and growth

duration under T3 treatment were significantly higher than those of CK treatment (P < 0.05). In 2015, the contents of starch,
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dry matter, crude protein, vitamin C and reducing sugar were the higest under T3 treatment and increased by 16.7%,
51.6%, 40.5%, 37.9% and 23.5%, respectively, compared with the control. The differences were significant (P < 0.05)

except for reducing sugar content. In 2016, the contents of starch, dry matter, crude protein, vitamin C and reducing sugar
under T3 treatment reached the highest value, and increased by 32.5%, 56.0%, 68.3%, 28.0%, and 16.7%, respectively,

compared with the control, the differences being significant (P < 0.05), except for reducing sugar content. In 2015-2016, the

chlorophyll content under T3 treatment was significantly increased (P < 0.05), and the leaf area index under T4 treatment

was increased the most compared with the control. The potato yield and quality could be improved significantly under T3

treatment, therefore application of FA at the rate of 30 kg/667m? was most reasonable for potatoes in the arid areas of

Longzhong in Northwest China.
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F1 EAEREM T EEMEFRYE(0~30cm)
Table 1 Basic properties of soil in experimental field of Dingxi City (0-30 cm)

i AL (g/kg) A (g/kg) To- HAA (me/kg) TR (mg/kg) R (mg/kg) AR (mg/ke)
Year Organic matter tal N Available N Available P Available K Available Zn
2015 20.2 0.103 70.00 10.13 114.00 2.50
2016 19.5 0.102 68.20 10.08 112.00 2.50
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Figure 1 Precipitation and temperature during potato growth period for Dingxi City in 2015-2016
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Table 2 Effects of different FA application rates on potato yield, marketable tuber percentage and growth duration

2 b3 74 (kg/19.6m?) T 24 (% ) EFB(D)

Year Treatment Yield Marketable tuber percentage Growth duration

Tl 5324+423¢ 70.24 £5.68 b 105.00 + 3.84 b

T2 59.62+5.14b 7436 £ 6.47 b 106.00 + 6.63 b

2015 T3 68.98 +3.84 a 89.56 +9.56 a 117.00 £ 5.81 a

T4 7021 +£3.47 a 88.13+6.33 a 118.00 £4.82 a

T5(CK) 4333 £2.58d 60.33+£742¢ 101.00 £ 6.17 ¢

N ) ) ) Tl ) ) 56.4;: 3.81 0,7 7;.43 + 3.8; b 10;.00 +4.33b )

T2 65.60 +4.57b 7923 £5.61b 112.00 + 7.52 ab

2016 T3 75.27 £3.66 a 92.73+£9.07 a 121.00 £ 7.39 a
T4 69.78 +3.37 a 87.13+3.40 a 117.00 £ 10.41 a
T5(CK) 4263 £1.15d 5823 +4.61 ¢ 105.00 + 15.36 ¢

TE: B FIE « AR, RISIEORE ARG FRRORTE0.05 K2R 3% . T

Note: Data is average value + SD. Means in the same column followed by different letter(s) are significant difference at 0.05 level. The same below.
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Table 3 Effects of different FA application rates on contents of starch, dry matter, crude protein,

vitamin C and reducing sugar of potato

i Ab B TEN (%) T (%) HEA (%) 4k % C(mg/100g) Vita- 5 (%)
Year Treatment Starch Dry matter Crude protein min C Reducing sugar

T1 16.62 +1.22¢ 21.22+235¢ 1.89 £0.07 b 13.80 +2.09 ¢ 0.18 £0.01 a

T2 17.52 + 1.23 be 23.36 +0.62 ¢ 1.95+0.02 b 13.00 +2.36 ¢ 0.19+£0.05 a

2015 T3 19.67 + 1.54 b 29.45 + 1.54 ab 222 +0.02a 17.10 £ 2.53 a 0.21 £0.03 a

T4 19.21 +0.99 b 28.84 +2.68 ab 2.23+0.04a 16.40+2.75h 0.20£0.02 a

T5(CK) 16.86 +0.32 ¢ 1942 +1.57 ¢ 1.58 £ 0.03 ¢ 12.40 +2.64 ¢ 0.17£0.02 a

T1 17.63 + 0.40 be 21.30+2.26¢ 2.06 +0.08 b 14.03 +231 ¢ 0.19+£0.02 a

T2 19.20 £ 0.30 b 28.13 £ 0.58 b 2.16 £0.02b 1540+ 1.52b 0.19+0.02 a

2016 T3 21.77 +0.81 a 31.77+0.65 a 244 +0.02a 1690 +2.11 a 0.21 +£0.03 a

T4 19.20+1.76 b 27.07+0.31b 225+0.11a 1580+ 1.39b 0.20£0.01 a

T5(CK) 16.43 +0.47 ¢ 2037 +2.15¢ 1.45+0.18 ¢ 13.20+2.42 ¢ 0.18 £0.01 a

R4 TREEBREAEXNDREMHFZRMIHERIEHNAID

Table 4 Effects of different FA application rates on chlorophyll contents and leaf area indexes of potato

A Kb < (mglg FW) I NTIRAETR e
Year Treatment Chlorophyll content Leaf area index

T1 2.04+0.21hb 2.14 +£0.06 ¢

T2 2.06 = 0.08 b 2.33+0.01¢

2015 T3 2.32+0.24a 2.89 +0.24 a

T4 229+0.11a 3.17+0.32a

T5(CK) 1.85+0.09 ¢ 1.94+0.27d

T1 2.08 +0.05 b 2.23 +£0.06 ¢

T2 2.26 +0.03 ab 270 +0.11 b

2016 T3 247 +0.02 a 3.15+0.26 a

T4 244 £0.04 a 334 +0.15a

T5(CK) 1.86 £ 0.07 ¢ 1.87+0.25d
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