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Effects of Water-soluble Organic Fertilizer Combined with Application of
Inorganic Fertilizers on Yield, Nutrient Uptake and Quality of Potato
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Abstract: Xiangyangis one of the major potato planting areas in Hubei Province. Generally, potatois planted in winter, and
harvested in the nextyear spring. Fertilizeris applied only once and the amountis large due to its short growing period. In order to
reduce farmers' fertilizerinput, save fertilizer resources and improve fertilizer efficiency, effects of the recommended fertilization
and the water-soluble organicfertilizer were studied on potato in the Xiangyang area in field experiments. The yield of potato with
the recommended fertilization at N 180 kg/ha, P,Os 90 kg/ha, and K,O 210 kg/ha, was similar to that of the farmers' fertilization,
however, the amount of the fertilizer was reduced by N 340 kg/ha, P,Os 150 kg/ha and K,O 15 kg/ha, respectively. So it is
possible to reduce the farmers' fertilizer application for potato planting in the Xiangyang area, and the cost of fertilizer will be

saved. Potato yield was increased by 10.22% , when treated with recommended fertilization combined with water-soluble
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organic fertilizer compared with recommended fertilization only, and the ratio of output to input was up to 9.84. Those indicated

that recommended fertilization combined with water-soluble organic fertilizer was a useful fertilizing technology. The main

mechanism of increased yield of potato treated with water-soluble organic fertilizer was that the content of chlorophyll in

potatoes' leaves was increased, and nutrients uptake in plants was also increased. Meanwhile, the quality of potato was

improved. The yield of dry matter, and the contents of starch, vitamin C, and soluble sugar in potatoes were increased

significantly when treated with water-soluble organicfertilizer.

Key Words: potato; water-soluble organic fertilizer; nutrient content; chlorophyll; quality; yield
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Table 1 Different treatments of fertilization

bhgsiit AELAE (kg/hm?) Chemical fertilizer HHUKEPE AR (mL/hm?)

Treatment N P,0;s K0 WSF
AHtifE Control 0 0 0 0
AHERE+ A HLAREE IR Control + WSK 0 0 0 2400
AREENE Farmers' fertilization 520 240 225 0
A RN+ MK IETEIEE! Farmers' fertilization + WSF 520 240 225 2400
HEFA AL Recommended fertilization 180 90 210 0
et e+ A ALK IE R Recommended fertilization + WSE 180 90 210 2400
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Different lowercase letters represent significant differences for yield at 0.05 level. Error bars are standard deviation.
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Figure 1 Effects of water—soluble organic fertilizer used with chemical fertilizer on yield of potato
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Table 2 Effects of water—soluble organic fertilizer used with chemical fertilizer on the economic of potato

WSF #4775 WSF 34 fimic A . .
[ ) o WSFHA Gi/hm?) A A Gihm®) =8I
Ab3 R (kg/hm*) (JC/hm’)
(kg/hm®) Economic input of Net income  Ratio of output
Treatment Increased yield of  Increased income of
Yield WSF (Yuan/ha) (Yuan/ha) to input
WSF WSF (Yuan/ha)

AJiti AT Control 16223 3855 3855 240 3615 16.06
AR EJAE Farmers' fertilization 22174 1569 1569 240 1329 6.54
HEARNE Recommended fertilization 23108 2362 2362 240 2122 9.84

e 2010 4F 032 B S8 S 1 T/kg, B HLKIFTERLRMAAS 2 10 J5/100 mL,

Note: Purchasing price for potato was 1 Yuan/kg and water—soluble organic fertilizer 10 Yuan/100 mL in Xiangyang, Hubei in 2010.

®3 AVKBEHESLHEREEN SREBERRRENZM

Table 3 Effects of water—soluble organic fertilizer used with chemical fertilizer on the nitrogen content of potato

AbFR TR LR R (kg/hm®)  Nitrogen content of potato
Treatment H Leaf |25 Stem ¥ Root HeZE Tuber
At Control 39.56 £0.96 e 927 +0.26 e 3.05+043d 32.69+0.51d
ASHEAE+ AT HLAE IR Control+WSF 46.53 +1.47d 11.24 £0.60 d 3.68+0.22¢ 40.30 +0.85 ¢
AR it Farmers' fertilization 69.69 + 1.50 a 17.03 £ 0.39 ab 5.00+0.11a 64.80 +4.94 a
A Rt I+ MUK IERE Farmers' fertilization+WSF 70.98 +1.99 a 17.58 +0.57 a 473+021a 6579 +1.15a
HEFFMEAE Recommended fertilization 60.14 +2.00 ¢ 1550 +0.45 ¢ 4.80 £0.18 ab 56.23 £1.95b
MM AL+ B WK A LR Recommended fertilization+WSF 63.16+1.95b 16.69 +0.50 b 5.13+0.07 a 65.55£2.46a

TE: AR, AR RING TR AL BIAE RUR Z 122 538 KT (a=0.05), TR 22 AHRER: .

Note: Different lowercase letters represent significant differences for nitrogen at 0.05 level. Error is the standard deviation.
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Table 4 Effects of water—soluble organic fertilizer used with chemical fertilizer on the phosphorus content of potato

Qb3 LA B (kg/hm®) Phosphorus content of potato

Treatment I Leaf b |25 Stem #2 Root He2E Tuber
ASJEAE Control 2.06 £0.03b 0.35+0.02b 0.20 £0.04 b 5.13+0.55b
At A +A HLKEREE Control+WSF 228+0.22b 0.44 +0.04 b 0.22£0.03b 6.03£0.50 b
A B Farmers' fertilization 3.07 +0.85 ab 0.71 £0.10 a 031 +0.03 a 8.49+042a
A R AC+A WK IR AR Farmers' fertilization+WSF 3.10 = 0.67 ab 0.72+0.17 a 0.30 +0.04 a 8.46+0.63 a
HEFEM AR Recommended fertilization 3.05 + 0.56 ab 0.62 = 0.06 a 0.31+0.02a 8.00+0.72a
AR IE -+ ALK N R Recommended fertilization+ WSF 337+0.17 a 0.77 +0.05 a 0.34£0.04 a 847+126a

T AR, Al RN TR A B 3R 2 A1 22 5k KK (a=0.05), BR2E AR .

Note: Different lowercase letters represent significant differences for phosphorus at 0.05 level. Error is the standard deviation.

&5 AHUKBIERETHEREEN DREHRRENZIT

Table 5 Effects of water—soluble organic fertilizer used with chemical fertilizer on the potassium content of potato

AbFR T4 AN F 25 (kg/hm?) Potassium content of potato
Treatment
- Leaf b 25 Stem #2 Root HeZE Tuber
ASHtEAE Control 20.82£2254d 624+041D 1.25+0.40 ¢ 4348 +8.42d
ASHEAE+AT HLK I IEE Control+ WSF 22.52 +3.38 cd 6.91+0.22b 1.40 + 0.43 be 5471591 ¢
A Bt AL Farmers' fertilization 29.07 = 3.04 ab 8.98+0.28a 2.15+0.17 a 75.79 + 4.04 ab
A Bt AL+ 45 WL AERL Farmers' fertilization +WSF 30.89 = 4.33 ab 9.42+0.49 a 225+0.07 a 83.60 + 4.30 ab
HEFE A Recommended fertilization 26.55 + 1.59 be 9.54+0.94 a 1.81+0.17 ab 70.68 + 6.67 b
HEFERENE +45 HLK A NE R Recommended fertilization+ WSF  32.38 = 1.96 a 10.03+0.97 a 221+021a 85.17 +3.69 a

TEe A s AR RN S BRI BETE B R 2 ) 22 5k KT (= 0.05), BR2EMHRIED .

Note: Different lowercase letters represent significant differences for potassium at 0.05 level. Error is the standard deviation.
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Figure 3 [Effects of water—soluble organic fertilizer used with chemical fertilizer on starch content of potato tubers
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Figure 4 Effects of water—soluble organic fertilizer used with chemical fertilizer on vitamin C content of potato tubers
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Figure 5 Effects of water—soluble organic fertilizer used with chemical fertilizer on soluble sugar content of potato tubers

F6 AYKBEMSETVEREENSERENHEESEMNHMN
Table 6 Effects of water—soluble organic fertilizer used with chemical fertilizer on the chlorophyll content of potato
fhm M2 R 57 (SPAD{H) Chlorophyll content (SPAD value)
HEETE U 7 N N P
Treatment
Tuber initiation Tuber bulking Tuber maturity
A AE Control 4925+ 135¢ 4499 +243b 4276 £ 1.98 b

At AR+ HLKEERERE Control+WSF
A Bt fIE Farmers' fertilization

50.06 + 1.46 be
51.10 £ 1.16 be

A Rt NE+E LK IEIER} Farmers' fertilization+ WSF 53.56+1.21a
HEFFIAE Recommended fertilization 51.22+1.85b
HEAERGE L+ MK R IEAR} Recommended fertilization+ WSF 54.83+2.03a

46.12 + 1.24 ab
45.68 = 1.89 ab
46.13+2.79 a
4691 +£2.37 ab
47.50+2.90 a

43.64 = 1.80 ab
43.78 £ 1.51 ab
44.70 £ 1.50 a
44.13 £ 1.32 ab
4532+201 a
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