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Effects of Replacement of Chemical Fertilizer with Organic
Manure on Yield and Quality of Winter Potato in South China

GUAN Lilan'2, LI Shuiyuan!, TAN Weina!, CHEN Jianzhang!, ZHANG Xinming?

(1. Enping Institute of Agricultural Science and Technology, Enping 529400, China
2. College of Nature Resources and Environment, South China Agricultural University, Guangzhou 510642, China )

Abstract: [ Objective ] The technology of chemical fertilizer application reduction is an important way to avoid
environmental pollution caused by excessive fertilization and promote the sustainable development of agriculture. This study
was conducted to explore the replacement of chemical fertilizer with organic fertilizer, and provide scientific basis for the
application of commercial organic fertilizers in winter potato by replacing chemical fertilizers. [ Method ] With Favorita as
experimental material, the effects of three commercial organic fertilizers and chemical fertilizer treatments on yield, economic
benefit, apparent fertilizer use efficiency and quality of winter potato in Guangdong Province were studied. [ Result ] There
was no significant difference between the quality of potato tubers treated with organic fertilizer and chemical fertilizer. Among
the three organic fertilizer treatments, the commercial organic fertilizer 2 had higher total yield, marketable tuber yield and
total value than those of the other two commercial organic fertilizer treatments while the cost was lower than that of the other
two. The apparent fertilizer use efficiency of commercial organic fertilizer 2 was 10.17%, which was 1.96% and 3.52% higher

than that of commercial organic fertilizer 1 and commercial organic fertilizer 3, respectively. The organic manure equivalence
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of commercial organic fertilizer 2 treatment was 66.02%. Overall, commercial organic fertilizer 2 was a better choice with a good

price in the process of replacing chemical fertilizer with organic fertilizer in winter potato. [ Conclusion ] The organic fertilizer

could partly replace chemical fertilizer in winter potato cultivation, and achieve reduction of fertilizer application.

Key words: organic manure; chemical fertilizer; winter potato; reduction of chemical fertilizer application
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1.1 kst

P A AN T 235 (Favorita ) ,
2R — MR, MR R A UL (N
53 gkg; P,0,424 gkg; K,0215gke) . RIGANUAL
2 (N128gkg; P,0,319gks; KO082gkg) . RihH
HLIE3 (N 44 gkg; PO, 6.8 ghkg; K038 gkg) . #£
Ak (N89.1 ghkg; P,0,223 gkg; K,095gke) . 4%
FPHI (N 114 gkg; P,0, 32 gkg; K,060gkg) . H
HURZE (N 46% ) . HHLEBERES (PO, 12% ) |
HRLRIRER (K,050% ) o
1.2 iKIE iR

RIGTET A BT Bk i Jb B R i
AV BF AR AR i S (112° 207 37" E,
22°13" 3'7 N) #47, SARSER N pE A T2 K
B, BIE N KRG, HIERH R L, SaE
il A 92.60 mg/kg. A AL W 73.09 me/kg. B AL H
130.35 mg/kg, pH K 6.01, EEGERME.
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*1 AUVNEERUENERELRERE. AREENZMN
Table 1 Effect of different treatments on potato total yield, marketable yield and marketable rate

o s 7t 7 T 7t T3
Treatment Total yield Increased production Increased yield Marketable potato yield Marketable potato rate
(kg/667m?) (kg/667m?) (%) (kg/667m?) (%)

OM1 1447.73 + 60.02ab 666.48 85.31 1278.42 +105.19ab 88.01 +3.95a
om2 1527.77 + 118.4ab 746.52 95.55 1314.33 + 117.00ab 85.91£2.73a
OM3 1117.82 +110.61ab 336.57 43.08 945.77 + 138.47hc 83.83+4.13a
CF1 1757.29 + 193.53a 976.04 124.93 1569.16 +£206.11a 88.88 +2.30a
CF2 1912.07 + 164.48a 1130.82 144.74 1761.56 + 175.2a 91.92 £ 1.67a
CF3 1456.28 +290.45ab 675.03 86.40 1305.78 +297.59ab 88.43 £3.34a
CK 781.25 + 109.61b 638.44 + 107.00¢ 80.96 +2.76a

T FFEUE R NG SSCF AR FOR R R

Note: Different lowercase letters in the same column represent significant differences.

2.2 BYEERLIEXNDEERER RN

K2Wan, SABMOBRERETYIRE
H. Ve BMERSEEZSARE, 75l
1E 20.31%~22.19% . 272.30~286.23 mg/kg.
14.37%~16.19% 2z [a]; CF2 4b 3HL & 1 & 2 &
OM2 b 0.34%, 225 W3; CF3 B AN
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FrimAh, it R PR AN AR AC S BB ) 5
MR
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F2 AVBEERMIEX DEERE RN
Table 2 Effect of different treatments on quality of potato tuber

P TR A T Veam T mEAAR  ha
Dry matter content ( % ) Vitamin C content ( mg/kg ) Crude protein content ( % ) Starch content ( % )
oM1 20.31 £ 0.56a 272.30 + 10.77a 1.49 £ 0.03cd 14.34 £ 0.55a
oM2 22.19£0.73a 27527 +7.44a 1.36 + Ode 16.19 £ 0.72a
OM3 20.75 £ 0.93a 281.50 +£9.70a 1.46 + 0.06¢d 1478 £+ 0.91a
CF1 21.52 +0.73a 284.23 + 18.99a 1.63 £ 0.05hc 15.53 £0.72a
CF2 20.77 £ 0.03a 272.80 +23.27a 1.70 £ 0.05b 14.79 £ 0.03a
CF3 21.60 £ 0.91a 286.23 +21.08a 1.94 £ 0.10a 15.61 £ 0.89a
CK 21.39 £ 0.63a 272.87 +£8.19a 1.19 + 0.05e 15.40 £ 0.62a

T AP R NGO REARR SRR B

Note: Different lowercase letters in the same column represent significant differences.

AR BT & 2250 IR, XA REFR R [y
w7 o MRS E = (LB EE ) = i — JCARAb
FH P ) /(AR AE kb B A 7= — TG B kb B A 7
W) o R 3 AAL, 3R HLRRIZCY E RN .
OM1 > OM2 > OM3. X4 H G HLAE [R50 5 7E
46.05%~68.76% Z Ia], Hrp =& fIZ 3Rk 2k i i
) OM2 A HEA HLAE RS A 66.02%

x3 ANERERMHE
Table 3 Organic manure equivalence of different
organic fertilizer treatments

[ R
e (%, VIR =ait5) (%, VIR ahE =i a8 )
Treatment Equivalence Equivalence
reatment ( %, calculated in terms ( %, calculated in terms
of total yield ) of marketable yield )
OM1 68.28 68.76
OM2 66.02 60.18
OM3 49.86 46.05

24 BHRERLIEXNDEEZFUEAFN

M 4 FN S R, A HLIE A A
K, PR T A AILRE A B A RE R A T Ak
AR BE, 3 FhAg HLALALEE R OM2 AbBEAERL A
T 55 AW F A HLAEAL B, s S T OMI Al
OM3 AbFE, MDA %%, OM2 b3 EA —&
P

3 itig

AHIFSE it FH A LR 4 388 2= R A A 8 7
BRI 76.76%~82.38% . # FHA HLAEIE r= 20 R 1%
AR RE R =P Cis D 38t A HILAE X B 1
77 2550 i it FES A PR 71 0 K T 28 g B i Lo . R AE
SR, R R i 2 (o - AR 4
AR MBS R, FALMIRAE S, ARTF 4

x4 EBBFRZE (TT/667m?)
Table 4 Fertilizer cost calculation (yuan/667m?)

. iR R
w7 P e samme R gy
Organic Peanut Camellia Potassium
Treatment Urea Superphosphate Total
manure cake  dregs sulphate
oM1 1050 75 75 0 0 0 1200
om2 600 75 75 0 0 0 750
om3 1950 75 75 0 0 0 2100
CF1 0 0 0 26 196 113 334
CF2 0 0 0 47 148 45 240
CF3 0 0 0 24 35 22 81
CK 0 0 0 0 0 0 0

TE: R HLIE 1 175 58 /kg WIARATHLIE 2 4 1.0 JC /kg. 7
A ATHLIE 3 0 3.25 70 /kg. AEZEEK 3.0 00 /kg. ASKFHT 3.0 06 kg, SRR
2.1 76 kg SFBERES 0.9 JC kg GEFHD 4.4 JC /kg.

Note: The prices of commercial organic fertilizer 1, 2 and 3 are 1.75 yuan/
kg, 1.0 yuan/kg and 3.25 yuan/kg, respectively. The prices of peanut cake,
camellia dregs, urea, superphosphate and potassium sulphate are 3.0 yuan/kg,

3.0 yuan/kg, 2.1 yuan/kg, 0.9 yuan/kg and 4.4 yuan/kg, respectively.

RS5 ZFAHEZE (T /667m?)
Table 5 Accounting of economic benefit ( yuan/667m? )

J%Z Production cost P
Qb 3 b i Total
. W W AT L
reatment Seed Black Labor - output
Fertilizer Pesticide Total  a1ue
potato 1m costs i
OM1 600 1200 80 150 500 2530 3238
OoM2 600 750 80 150 500 2080 3368
OM3 600 2100 80 150 500 3430 2442
CF1 600 334 80 150 500 1664 3954
CF2 600 240 80 150 500 1570 4378
CF3 600 81 80 150 500 1411 3284
CK 600 0 80 150 500 1330 1675

T R 4.0 JC kg, AN THEF 667 m2 8 HH4E AKX 100 J6 /d HE,
R 2 d AR 2 d, Wl L d S BT 2.4 T8 ke, A 10
JG /kge

Note: The price of seed potato is 2.4 yuan/kg. Labor costs are calculated
at 100 yuan per 667 m? per person per day, 2 days for planting, 2 days for field
management and 1 day for harvest. The price of marketable potatoes is 2.4 yuan/
kg. The price of substandard potatoes is 1.0 yuan/kg.
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