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Potential of animal manure in replacing chemical fertilizers for fruit, vegetable, and tea production in China
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Abstract: In order to estimate the replacement potential of chemical fertilizers with animal manure for fruit, vegetable, and tea production
in China, we calculated the nutrient level of animal manure and the theoretical nutrient demands of plants. Thereafter, we analyzed the sup-
ply and demand balance on a national and regional scale. According to statistical data from 2015, the quantity of chemical nitrogen(N) and
phosphorus (in the form of P,Os) applied on fruits, vegetables and tea was 1.84 x 107 t(N = 1.12 X 107 t; P,Os = 7.18 X 10° t), twice the the-
oretical demands. Meanwhile, animal manure contained 7.98 X 10° t of N and 6.42 X 10° t of P,0s, an amount which could replace 78% of

chemical fertilizers and reduce nutrient losses by 2.88 X 10° ~ 5.18 X 10° t. We calculated that 71% of the Chinese provinces could replace
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50% of presently used chemical fertilizers with animal manure; the percentage of provinces increases up to 90% considering a chemical fer-

tilizer replacement of 20%. Excluding the Shanghai, Jiangsu, Zhejiang, Fujian, Guangdong, Shandong, and Shaanxi provinces, all other Chi-

nese provinces could replace 100% of the chemical fertilizers presently used for their fruit, vegetable and tea production, with animal ma-

nure. Furthermore, animal manure exceeded the demands in the northeastern and northwestern regions; hence, these areas could answer the

nutrient demands of local plantations, as well as those of other regions. This study provides new scientific bases for policy decisions, encour-

aging a sensible reduction in the use of chemical fertilizers in China.

Keywords: fruits; vegetables; tea; livestock and pouliry manures; nutrients; chemical fertilizers
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Table 1 Approximate amount of N and P absorption of main crops!”!

YE#) Crops N/kg+ 100 kg™ P/kg+100 kg™
3 Vegetables 0.40 0.35
A5 Tea 6.4 2.00
IR Fruit 0.48 0.20
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Table 2 The application of chemical fertilizer and the theoretical nutrient demand in fruit, vegetables and tea(10* t)

i % Nitrogen fif Phosphate
%(;E);E;im %37 Vegetables KR Fruits 2Kt Tea 37 Vegetables KR Fruits ZKIT Tea
(e s e BORRE e MORRE o MRRRE . FORRE o WORRE . WEERE
regions) Actual dosage Theoreical Actual dosage Theoretical Actual dosage Theoretcal Actual dosage Theretcal Actual dosage Theoretical Actual dosage Theretcal
demand demand demand demand demand demand
Jb5 Beijing 1.36 0.82 2.30 0.52 — — 0.72 0.72 1.73 0.22 — —
KHE Tianjin 2.15 1.77 1.45 0.44 — — 1.14 1.55 1.09 0.19 — —
4t Hebei 31.06 32.98 44.69 13.08 — — 16.40 28.85 33.63 5.45 — —
11174 Shanxi 6.42 5.21 14.41 4.46 2.8x107°  4.5x107° 3.39 4.56 10.84 1.86 9.3x10°  1.4x107
RES 6.93 5.78 4.95 2.53 — — 3.66 5.06 373 1.05 — —
Inner Mongolia
iL°7* Liaoning 12.50 11.73 17.27 5.58 — — 6.60 10.27 12.99 2.33 — —
A Jilin 5.01 3.44 3.51 1.75 — — 2.65 3.01 2.64 0.73 — —
HIpIT 6.13 3.83 2.92 1.80 — — 3.24 3.35 2.20 0.75 — —
Heilongjiang
[-7% Shanghai 2.86 1.46 1.04 0.43 — — 1.51 1.27 0.78 0.18 — —
YL75 Jiangsu 35.79 22.38 13.75 7.34 0.06 0.09 18.89 19.59 10.35 3.06 0.02 0.03
Wil Zhejiang 15.46 7.23 16.02 4.90 0.69 1.10 8.16 6.32 12.05 2.04 0.23 0.35
“ZY Anhui 22.50 10.86 11.82 8.45 0.45 0.72 11.88 9.50 8.89 3.52 0.15 0.23
84 Fujian 18.90 7.62 21.59 4.46 1.61 2.57 9.98 6.66 16.25 1.86 0.54 0.80
VLPY Jiangxi 14.64 5.44 18.27 4.21 0.21 0.33 7.73 4.76 13.75 1.75 0.07 0.10
1175 Shandong ~ 47.22 41.09 31.05 22.72 0.08 0.12 24.93 35.96 23.37 9.47 0.03 0.04
1 7 Henan 43.80 29.83 28.90 21.19 0.26 0.42 23.12 26.10 21.75 8.83 0.09 0.13
1t Hubei 30.33 15.41 19.01 6.32 1.08 1.72 16.01 13.48 14.30 2.63 0.36 0.54
15154 Hunan 34.33 15.99 25.32 6.80 0.70 1.12 18.12 13.99 19.05 2.83 0.23 0.35
J" %< Guangdong ~ 34.56 13.76 43.83 8.53 0.32 0.51 18.24 12.04 32.98 3.55 0.11 0.16
J7 VY Guangxi 30.53 11.14 47.98 9.94 0.25 0.41 16.12 9.75 36.11 4.14 0.08 0.13
1§74 Hainan 6.60 2.29 7.30 2.47 0.006 0.006 3.48 2.00 5.49 1.03 0.002 0.002
K Chongging  18.30 7.12 11.77 2.04 0.14 0.23 9.66 6.23 8.85 0.85 0.05 0.07
Pa)1l Sichuan 33.75 16.96 25.71 5.10 0.99 1.59 17.81 14.84 19.34 2.12 0.33 0.50
FtM Guizhou 24.51 6.93 12.33 1.45 0.47 0.76 12.94 6.06 9.28 0.60 0.16 0.24
2:Fg Yunnan 25.11 7.50 18.58 3.82 1.46 2.34 13.25 6.56 13.98 1.59 0.49 0.73
U Tibet 0.58 0.28 0.11 0.01 — — 0.30 0.25 0.09 0.00 — —
[P Shaanxi 13.04 7.29 49.23 10.71 0.22 0.35 6.88 6.38 37.05 4.46 0.07 0.11
i Gansu 13.18 7.29 18.83 4.30 0.01 0.01 6.96 6.38 14.17 1.79 0.002 0.003
i Qinghai 1.24 0.66 0.35 0.03 — — 0.66 0.58 0.26 0.01 — —
75 Ningxia 3.23 2.30 8.28 2.42 — — 1.71 2.02 6.23 1.01 — —
BT Xinjiang 8.09 7.74 41.97 11.08 — — 4.27 6.77 31.58 4.62 — —
AT Total 550.11 314.11 564.49 178.90 9.00 14.39 290.40 274.84 424.80 74.54 2.99 4.50
R R A

Note:"—" indicates that the data is not obtained.
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Figure 1 Quantity of livestock and poultry manure in different provinces
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Table 3 The potential of animal manure to replace chemical fertilizer(10* t)

FEHEY H: 20% 20% reduction in chemical fertilizer FEHEY 7 50% 50% reduction in chemical fertilizer
Bl HIRK) U Nitrogen fertilizer BRI Phosphorus fertilizer i {tfp g SUE Nitrogen fertilizer B Phosphorus fertilizer — fgeft fy e
(Ci[ie*;“):;':;":zmow bk I 75 28 o QTG E S &5 o MR HINRHERER B
. * . Demand of " Demand of manure ~ Surplus and ™ Demand of manure B0 Reduction Demand of manure  Surplus and
nitrogen fertilizer fertilizer manure fertilizer fertilizer manure
Innfinioha 2.4 387.5 1.5 299.4 10 262.6 5.9 968.8 3.7 748.5 9 681.4
PuJ1] Sichuan 12.1 1970.8 7.5 1519.6 8941.9 30.2 4927.0 18.7 3799.0 5985.7
5 Henan 14.6 2378.7 9.0 18222 8 697.8 36.5 5946.8 225 4555.4 5129.6
PG Tibet 0.1 22.6 0.1 15.9 48348 0.3 56.5 0.2 39.7 4801.0
BIET
Heilongjiang 1.8 295.2 1.1 220.3 5005.1 45 738.1 2.7 550.9 45623
1 Qinghai 0.3 51.9 0.2 37.2 3358.3 0.8 129.6 0.5 93.0 3280.5
K Jilin 1.7 277.7 1.1 214.2 3629.8 43 694.4 2.6 535.5 3213.2
i1 “F* Liaoning 6.0 970.6 3.9 794.2 41313 14.9 2426.6 9.8 1985.6 26754
B Xinjiang 10.0 16322 7.2 14533 46873 25.0 4080.5 17.9 3633.3 2239.0
ZHj Yunnan 9.0 1471.9 5.5 1123.6 43509 22.6 3679.8 13.9 2808.9 2143.0
1175 Shandong ~ 15.7 2554.6 9.7 1958.7 5626.5 39.2 6 386.6 24.2 4896.8 1794.5
|t Hebei 15.2 2469.8 10.0 2027.8 52269 37.9 6 174.5 25.0 5069.6 15222
Hlt Gansu 6.4 1044.0 4.2 856.6 3045.0 16.0 2 609.9 10.6 2141.4 1479.0
M Guizhou 75 1216.4 45 906.9 3057.8 18.7 3041.2 11.2 2267.1 1233.1
11174 Shanxi 4.2 679.0 2.8 576.8 1692.8 10.4 1697.4 7.1 14419 674.4
517 Hunan 12.1 1967.6 7.5 15163 3516.6 30.2 4919.1 18.7 3790.7 565.1
it Hubei 10.1 16435 6.1 12432 29855 252 4108.9 153 3107.9 520.2
VL7 Jiangxi 6.6 1079.6 43 873.2 1948.4 16.6 2698.9 10.8 2183.0 329.1
K Tianjin 0.7 117.3 0.4 90.2 424.3 1.8 293.3 1.1 225.4 248.3
7 & Ningxia 2.3 375.5 1.6 321.8 745.2 5.8 938.7 4.0 804.6 182.0
4t Beijing 0.7 119.3 0.5 99.2 330.6 1.8 298.1 1.2 248.0 151.8
4 Anhui 7.0 1133.6 42 848.0 1821.4 17.4 2834.0 10.5 2120.0 120.9
[ 9§ Shanghai 0.8 127.2 0.5 93.0 21.7 2.0 318.0 1.1 232.4 -169.1
T Hainan 2.8 4532 1.8 363.8 475.6 6.9 1133.0 45 909.6 -204.3
HIK Chongging 6.0 984.7 3.7 752.3 924.7 15.1 2461.8 9.3 1880.7 -552.4
74 Guangxi 15.8 2568.0 10.5 2120.2 3071.9 39.4 6 420.2 26.2 5300.6 -780.3
Y5 Jiangsu 9.9 1617.2 5.9 1186.1 414.8 24.8 4043.1 14.6 29653  -2011.1
J" % Guangdong ~ 15.7 2566.0 10.3 2 080.6 832.2 39.4 6415.0 25.7 5201.5  -3016.9
& 4 Fujian 8.4 1372.7 5.4 1084.8 -7.9 21.1 34318 13.4 27119 -2067.0
%74 Shaanxi 12.5 2037.2 8.8 1783.5 -149.0 31.2 5093.0 22.0 44588  -3204.8
Wil Zhejiang 6.4 1048.7 4.1 828.6 -416.0 16.1 2621.7 10.2 20715 -1989.0
A Total 2247 366339 143.6 29111.4 561.8 91 586.3 359.1 72778.4

T a M DT RER IR, IERR R # S 2R UL AT B A, UGN & S 2 UL A A AL
Note:a indicates calculate with the value of nitrogen fertilizer. Positive numbers indicate that manure has a surplus in place of fertilizer , while negative
numbers indicate deficiency.
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