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Effects of Humic Acid Fertilizer on Growth, Yield and Quality of
Potato under Reduced Application of Chemical Fertilizer

JIANG Shunshun', WEN Haixia', ZHU Jie', ZHANG Jie', SU Xiuli', TAN Shunlin', WANG Weijia®>, FANG Zhiguo'*
(1. Xiangyang Academy of Agricultural Sciences, Xiangyang, Hubei 441057, China;
2. Xiangyang Cigarette Factory, Hubei Tobacco Industry Limited Company, Xiangyang, Hubei 441000, China )

Abstract: Two gradients of 15% and 25% reduction of chemical fertilizer were designed using variety 'Zhongshu 5' as
the experimental material in order to improve farmers' unreasonable fertilization methods in the process of potato
production. Two application methods, humic acid compound fertilizer used as base fertilizer and humic acid foliar fertilizer
(potassium fulvic acid) used as folia fertilizer were set up. By measuring the agronomic characters, yield and quality of
potato, the effects of different treatments on potato growth, yield and quality were analyzed. Treatment T7 (25% reduction
of humic acid compound fertilizer) increased plant height, and treatment T8 (25% reduction of chemical fertilizer +
potassium fulvic acid) and treatment T5 (15% reduction of chemical fertilizer + potassium fulvic acid) significantly increased
stem diameter. The leaf SPAD value of treatment T5 was relatively high and the yield was the highest, which increased by
72.79% and 11.53% compared with treatment T1 (no fertilization) and treatment T2 (conventional fertilization). Tubers of
potato with treatment T5 had the best comprehensive quality in terms of dry matter, starch, crude protein, vitamin C and
anthocyanin content, and treatments T8 and T5 had the highest total amino acid content. In summary, 15% reduction of
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chemical fertilizer + potassium fulvic acid had the best effect, which could promote the growth of potato and significantly

improve the yield and quality of potato tubers.
Key Words: potato; humic acid; yield; quality
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Table 1 Basic physical and chemical properties of

experimental soil

i VHET
Item Sandy loam
pH 5.90
A MU (g/kg) Organic matter 12.90
4% (g/kg) Total nitrogen 1.56
2 (g/kg) Total phosphorus 0.84
447 (g/kg) Total potassium 1.58
ff# % (mg/kg) Alkaline hydrolyzed nitrogen 67.00
30 (mg/kg ) Available phosphorus 43.80
AN (mg/kg) Available K 91.70
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Table 2 Design of potato fertilization experiment

b HEAE SEE (kg/bm’) WAL HA) (%) HF AL (kg/hm?)
Treatment Fertilization type Base fertilizer Percentage of reduced fertilizer application Foliar fertilizer
Tl At AE 0 100

T2 HE AN 1500.00 0

T3 HE G 1275.00 15.00

T4 JE R AN 1062.50 15.00

Ts BRI A I+ S R 1275.00 15.00 7.50

T6 WA AN 1125.00 25.00

T7 IR A 937.50 25.00

T8 R A 0+ 2 S R 1 125.00 25.00 7.50

TE: W AHE(NPiK=15:15:15); BRI GAL(N:P:K=18:18:18),
Note: Conventional compound fertilizer (N:P:K=15:15:15); humic acid compound fertilizer (N:P:K=18:18:18).
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Table 3 Effects of different treatments on potato plant height

b3 HEEIB i (em) PR R (em) A (em)
Treatment Tuber formation Tuber bulking Maturation
Tl 33.75a 52.62b 63.70b

T2 41.75a 63.63ab 80.13a

T3 41.35a 57.55ab 75.33a

T4 38.56a 57.80ab 75.88a

T5 40.61a 57.28ab 72.27ab

T6 38.57a 60.73ab 77.88a

T7 43.74a 67.68a 80.13a

T8 40.07a 62.97ab 73.37ab

e ANFE/NG TR Rl B AN R AR #2257 .35 (P<0.05) , SR LSD i b B E 2 d b, R IF.

Note: Different lowercase letters indicate significant differences among different treatments in the same stage (P<0.05), and LSD method is used to

compare the average values of treatments. The same below.
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Table 4 Effects of different treatments on diameter of potato main stem
Qb P HEZEIE M (mm) PR R (mm) JZA (mm )
Treatment Tuber formation Tuber bulking Maturation
T1 8.49b 7.53¢ 8.04b
T2 10.17a 10.79ab 11.27a
T3 10.30a 11.45a 11.26a
T4 10.71a 10.97ab 11.79a
TS5 10.80a 11.25a 11.73a
T6 10.72a 11.01ab 11.41a
T7 10.01a 9.80b 11.19a
T8 10.81a 11.00ab 11.94a
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Table 5 Effects of different treatments on SPAD values of potatoes

Jb3 PZEIE 1 HeZE gy SRS
Treatment Tuber formation Tuber bulking Maturation
T1 44.24a 36.88b 33.60c

T2 45.73a 42.08a 40.30ab
T3 45.68a 41.92a 39.75b

T4 46.28a 42.23a 40.08ab
T5 46.16a 42.80a 42.89a

T6 45.77a 41.85a 40.12ab
T7 45.94a 42.05a 39.55b

T8 45.81a 42.35a 40.94ab
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Table 6 Effects of different treatments on potato tuber yield

phsel ARRUER(AS) BRI EE (kg)  RIMEE(%) AN G T3 (%) HLT234577 (%)
Treatment ~ Number of tubers Tuber yield Marketable tuber (kg/20 m*)  (kg/hm®) Yield increase Yield increase

per plant (No.) per plant percentage Plot yield Equivalent yield ~ compared to Tl compared to T2
T1 4.80a 0.52b 83.94c 65.30d 32 665
T2 6.73a 0.76ab 94.00ab 101.17be 50 609 54.93
T3 7.93a 0.80ab 96.01a 103.68ab 51868 58.77 2.48
T4 7.87a 0.85a 90.37h 106.08ab 53 068 62.42 4.85
T5 7.50a 0.88a 94.62ab 112.83a 56 445 72.79 11.53
T6 7.13a 0.75ab 95.91a 92.12¢ 46 081 41.07 -8.95
T7 7.43a 0.84a 93.15ab 104.63ab 52343 60.23 3.42
T8 7.37a 0.88a 95.56ab 104.92ab 52485 60.67 3.71
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Table 7 Main quality traits of potato tuber under different treatments

Qb PR T (%) TER T (%) AR 5 (mglg) A2 C P (mg/100 g) EH Z 5 (nmol/g)

Treatment Dry matter Starch Crude protein Vitamin C Anthocyanin

T1 18.68 12.91 16.41 7.21 2.36

T2 16.06 10.30 20.18 11.53 432

T3 14.87 9.02 19.07 9.20 3.44

T4 15.95 10.22 22.81 8.06 5.4

TS 16.55 10.79 26.34 9.21 4.96

T6 15.81 10.06 21.24 6.92 4.49

T7 14.93 9.15 21.48 5.76 3.69

T8 15.88 10.14 18.24 5.76 3.65

*8 AELETEREHZNIERIE
Table 8 Amino acid content of potato tuber under different treatments

HiH posz| Tl T2 T3 T4 T5 T6 T7 T8

Item Treatment

DFHEIMR (mg/100g) FIEMR 39.43 42.45 27.38 28.82 46.28 26.42 28.04 43.61

Essential amino acid R 47.32 50.94 32.86 34.58 55.54 31.70 33.65 52.33
H 2R 9.39 11.12 10.14 9.92 11.57 10.21 9.98 11.64
EERYI 24.86 28.82 29.97 27.36 35.75 25.02 26.23 34.12
SLRIR 23.87 35.31 21.30 36.16 50.60 24.95 3233 51.95
TR 34.63 43.40 4135 42.29 28.87 42.84 46.87 53.15
KINETR 3.46 4.33 4.13 433 2.89 4.28 4.69 5.32

AL TEHIEEMR (mg/100 g)  KAEH IR 271.36 330.40 34325 28347 375.16  334.68 350.83 348.36

Non essential amino acid 22 47 90.15 107.42 89.57 90.98 104.78 84.22 87.21 128.54
i 2R 92.49 85.43 74.06 62.41 86.09 59.67 53.10 63.23
AR 30.82 34.15 28.87 30.78 53.04 25.67 34.46 46.86
WHRR 159.07 196.40 173.47  180.39 281.89  166.28 174.09 280.46
Ham 36.15 41.00 33.91 36.04 45.47 36.23 41.01 48.95
iTEANzd 70.79 83.91 74.20 78.89 80.99 72.84 74.89 78.11
it 24 1R 16.55 25.17 23.05 30.59 37.12 25.09 27.00 4273
HE R 19.41 20.68 18.49 18.21 21.52 18.61 17.65 20.80
Mz 3.80 5.26 3.31 461 4.42 3.13 3.80 6.68
SR ik 973.55 114618 102930  999.72 132196  991.85 104583  1316.84
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