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Fig. 1

Soil sampling sites

x1 EMFRI00 kg EEENHEH 2

Table 1 Nutrients required per 100 kg crop produced

TEWIFIZE Crop Z Nitrogen/kg W Phosphorus/kg Ak Reference
JKHE Rice 2.00 0.40 [13]
Tk Corn 3.75 0.61 [13]
2 Tuber 0.50 0.10 [13]
K& Soybean 8.30 0.83 [13]
1E4: Peanut 5.25 0.57 [13]

http: //pedologica. issas. ac. cn



6 BRIETF A BT ISR AT B B SRR BT 1433
gk
TEHIFIZE Crop A Nitrogen/kg # Phosphorus/kg Bk I Reference
#E3E Vegetable 0.65 0.092 [13]
M4 Orange 1.80 0.26 [13]
7 K# Plantain 0.95 0.120 [13]
#KE Litchi 0.096 0.051 [14]
JelR Longan 0.44 0.069 [15]
FAH Guava 1.83 0.39 [16]
2% Chinese fan palm 133(kg-hm™) — [17]

1.2 HRFGE

WA e IR A RO, B R =l
A - i, AT A N A B
JUE Mk AR 0T, KRR B R ek, JF
W DX PN BB 7R 52 B i A TR R A O 2 B B
i, BRSO R

T — & W T b BEAE RE A0 87 ThD AR A VR ) 7
FUET, FEhE S IR A& e ol 4
TR REA T, TR0 T Y 5 & R
H, HAAXIT

<M%§xf (1)

Loh, NRITEFEMMME SFMERE, chm™; 4%

A7 T R AR Y B SR A s B AR AR A,
t-hm™?; g BANE A AL E, thm™; gh
BEEAEM (THE) PERTENSE (NHL%, p
}0.9% ) 5 PREEIMEM Y ERHE, %, K0
FI30% s 7 & FEE A o i JIE B Y L
B, %,

BRI (2015 S X FEIHELE) , ik E
BMAREY AR KR, £k, Bk KRG, #
AL BRI ARSI . R e, IR, A
AR, BEAIM SO, RIEY R = 55
B2, ZEE AN EAN, PR, Al A
Al AR R 4

T2 WI5FEHEXFERTRTE (M, SHEEXBMNAIAH)

Table 2 Yields of the main agricultural crops in Xinhui in 2015(t, the unit for Chinese fan palm is 10* plant )

FBT A Bk Sk Kl A Bk fitritE HRE R A Ciie
Town Rice Corn  Tuber  Soybean Peanut Vegetable Orange Plantain Litchi Longan Guava

fan palm
3% 10596 411 4895 0 0 22 655 8 633 11 105 8 0 596
KE? 7619 160 20 14 20 20 471 0 351 651 592 1456 47
FARY 17199 75 958 3 201 8 444 9 288 482 489 554 180 25
Wi 8 806 11 3045 0 3 6 381 1076 1233 40 12 196 27
WAKT 30900 174 1947 38 26 8511 2040 4975 523 92 217 408
BT 9296 424 3588 0 106 9 835 16 147 9098 1568 733 628 98
I 6 886 500 5615 437 113 18 001 476 2160 789 96 622 4
LEi 9791 95 1093 174 12 6597 4390 1989 196 22 4257 8
=? 8932 880 3767 216 268 19 988 3273 4518 156 57 182 131
B 13386 463 1127 949 373 16 179 173 1163 191 81 0 85
Kz 8760 1516 5457 130 114 18 070 0 625 0 0 0 0
£IX® 132171 4709 31512 1961 1236 155132 45496 26605 4708 2247 7738 1429

(DHuicheng, @Daze,®Siqian,@®Luokeng,®Shuangshui,®Yamen,®Shadui,®Gujing,@®Sanjiang,{0Muzhou,

(DDaao,(2Total
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HHLE S EAE3.57% ~3.80% 2 0, &R
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H1E0.88 ~ 1.41 g kg ' Z ], AUV &ELE
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& i, MR AL . 2%, A RE
EXTHIOR SRS oI N G =R )
SHEHbL 08 A 00T 14 A
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T 25246-2010 ) AR I T /0 b, MG+

P ==}

Erm eI,
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G5 oR, AERTWEI A S, BT X R ) A
Gl , AKHEAMRHAE J 42k T %%, SEHiBR T4
JMesh, Haxa k19, RERRERBUK AT
Ghh, HAtoh T4, 1 980 B Wi s
191.4%,

2.2 LiECu. Zn. AsDE

FRAE + JERFE NI 25 5L 4 R (o I b £
WEE R EARAE ) (SRR E LR ) , RAH T
FEEX A X R Cu, Zn, AsTsYedf il #EAT
AN, S5 ULR4, FE AT I A S, R
MCu. Zn., AsHity, FRsHRE LB AR,
IXA] BE S SR R S A 2 G, AR S
Sl BT U HE L O AL, AR AR 0 )
40.25, 1.32, 0.498L5, BUKFIREIATIKH
FE ML BT AsiEE bR, BARAE RS 50,15
0.08710.23.

h TR B S AR AR S g, S iE ok
FAEEM AR Cu, Zn., AsZEE SR IMA, K
M, HTsiXCu. Zn. AsEF M F)H R4
fiX, SPOXLES B EHE SR AREE, 5+
WE ARG, RHEASTEY, AHFFREN,
Tkt As, Cu. Znf P& E0I86.5. 119.4,
486.2 mg-kg™', LW EHMHMMWIGIE LSS E
hE e BEEERY, TREALTMSE
P As. Cu. ZnfF¥ & 513589.3, 765.1,
1128 mg-kg™'; WFPAs, Cu. Znfy 5555051
iK21.6. 107.5. 366.6 mg-kg ' Kk, EHE
BEERSFULIERESEITY.

R3 HRXKAMTIEANNER. N, PUEHERENR. SUBEAmg kg, HfHg kg™

Table 3 Organic matter, nitrogen and phosphorus contents in farmland soils of Xinhui (the unit for available N and P is mg-kg™', and
for the rest, g-kg™")
7K H Paddy SEHL Vegetable plot
B Town  fHUR &% g AR A Rk AR R A Ve A Rk
oM TN TP Available N Available P OM TN TP Available N Available P

PNE 277 143 0.56 44.63 22.5 2619  1.19  0.92 67.51 19.0
Al ® 28.7 1.56 0.63 108.7 3.0 28.56 1.94 3.37 366.2 1057
2 5i” 32.1 1.66  0.97 82.39 1.8 2554 137 12 107 67.0
Bk ® 29.8 144 088 86.96 11.0 29.01  1.63  1.93 144.8 305.3
T 44.9 1.88 1.33 116.7 66.5 2048  0.87  0.75 26.32 32.2
ThHE® 22.9 1.22 0.65 70.94 67.5 37.55 1.77 0.69 59.5 3.0
i 63.4 2.92 0.74 168.2 30.2 51.18 2.33 0.7 61.79 24.8
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7K Hl Paddy SEHL Vegetable plot
BT Town  HHF &% 4 A B AU A A AR A R
OM N TP Available N Available P oM TN TP Available N Available P
=® 42.6 2.11 1.08 153.9 115.8 35.11 1.68  1.74 123.6 137.5
B 41.4 1.93 1.07 88.68 100.5 60.53 2,54 0.42 126.4 13.2
KHE® 23.5 1.58 0.88 478.3 78.2 58.71 2.86  0.72 168.8 6.0
10 35.7 1.77 0.88 139.9 49.7 37.29 1.82 1.24 125.18 166.5
H i Orchard M Forest land
Bt Town  HHUR 4K e AR A Rk AP R e Ve A Rk
oM ™N TP Available N Available P oM N TP Available N Available P

PNE 17.8 0.96 0.36 61.22 9.2 / / / / /
Eiline 21.1 1.08 0.93 115.6 15.2 / / / / /
B 22.4 1.11 0.77 82.39 30.8 / / / / /
WK 18.6 0.99 0.84 68.08 12.2 45.58 239 3.15 82.39 501.5
HETP 77.1 2.77 0.37 131.0 10.8 / / / / /
VI 47.3 2.17 1.36 56.07 129.8 / / / / /
LFi 55.0 2.42 3.51 110.4 491.0 33.61 1.66  1.09 194 13.2
=y® 45.2 2.15 1.49 231.1 176.5 45.51 2.14  0.58 203.7 3.8
B 28.8 1.39 1.15 62.36 113.0 32.34 1.67 0.9 111 77.2
K" 44.1 1.92 1.42 53.78 81.5 32.85 1.7 1.33 158.5 120.5
P 37.8 1.70 1.22 97.21 107.0 37.98 1.91  1.41 149.9 143.2

(DDaze,@Siqian,®Luokeng,@Shuangshui,® Yamen, ®Shadui, DGujing,®Sanjiang,@Muzhou,dDaao,(DAverage

2.3 TEFSEELE
WRIEH X L PN, PER LSS, FIH
2 (2) G55 4% Ak B A7 T AR FH b At 26 6 A
e, JF SAMEY B T E AR AT R,
AT 20 ok AR £ HEFR AT B TR (<27
FToRB, “+7 ForT), RS, NXBEAF
W, BRAREESN, HA10ME A AR 3 i T
HEARRE I K TAED T AR R AR O, N, PRl
JEH, PHEE RIS, Hop, &k, = VLRRZER)
A A T S A7 AE e PR s NIE S R B 4, &0
el Hl RN S K A [A]Bs H BENIE AP AR i ), X
BNRIBESE 4518 0 8, Bk, B &2 P,0;
JEBR T B B 2 A e FH A PR R &R
24 EEFEESURFEE

FRAE A, H FH 2 XA HLAR it A E 1 2
20%, BEEMILERRTO% (FEKE3I0%) ,
AR (1) Fil (2) H5 B &4 8 i i
Fim (e ) , X MAFRE N27 7 kY
o [, AR B S R MR R AL Y B 7R
KB, A KA (BB RIS
YWy HERChRAE ), F30 BN . 30 2 (W

WS ) L 30H G, 3HFE . 15HIG . 60 LT
B LRk 10k, R4 A
BUS S AT AR, R N RIS EHE R &R
PR, AXHURIEE S E 12577 KB NE, I
Gh, mdE R EREST it & R RGEITTA )
(2016) , FABFEANYIRIWEFER N37.8kg, T
WAL N 75kedt, GE A X A DS, ]
B ETHSXRETROFRHEGE, 38T KK
M, FUEAT L, BUIR 4 XA SR R B AT
W T R R B R SRR R, T KR
ISR IH AL, TR E B MR AY
fir, Hop, S, =00, KE=AHEO KA TR
25 B), 3 B IR A A X S A A5 AR UK R ) AT
AN

> 0

i®

3 %
o X R A A F b A AR S AR B 4,
201544 X AL IESE 27t F 58 )% 367 kg-hm™ (§%
AR AT ), T AR E R R R L
(225 kghm™) . HEXBREEFRE L=
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Table 5 Soil nutrient budgeting of the farmlands of Xinhui /(t-hm™)

7K FH Paddy SEHh Vegetable plot
%ﬁl DRAERE ) Supply #r73 ik Demand i e L e Balance PEIEREST Supply %4 7 3K Demand i A & Balance
N P N P N P N P N P N P
2950 0.112 0.078 0.202 0.04 0.09 -0.04 0.107  0.088 0.122 0.018 0.015 -0.07
K 0.05 0.025 0.189 0.038  0.139 0.013 0.076  0.021 0.159 0.023 0.083 0.001
il 0.122 0.003 0.21 0.042  0.088 0.039 0.412 1.189 0.101 0.014 -0.31 -1.175
B® 0.093 0.002 0.189 0.038  0.096 0.036 0.12 0.075 0.088 0.014 -0.032  -0.062
XK 0.098 0.012 0.179 0.036  0.081 0.023 0.163 0.343 0.111 0.017 -0.052  -0.327
179 0.131 0.075 0.211 0.042 0.08 -0.03 0.03 0.036 0.095 0.015 0.066  -0.021
PHE® 0.08 0.076 0.203 0.041 0.123 -0.04 0.067  0.003 0.166 0.024 0.1 0.02
HH 0.189 0.034 0.191 0.038  0.002 0.004 0.07 0.028 0.14 0.019 0.07 -0.009
=1 0.173 0.13 0.162 0.032  -0.011 -0.1 0.139  0.155 0.122 0.018 -0.017  -0.137
i © 0.1 0.113 0.236 0.047  0.136 -0.07 0.142 0.015 0.202 0.026 0.06 0.011
KED 0.538 0.088 0.256 0.051  -0.283 -0.04 0.19 0.007 0.142 0.021 -0.048 0.015
R [ Orchard BRI Forest land
ﬁﬁi HLACREJ) Supply 77437 3K Demand ¥ Jiti HE £ Balance HLACRE /) Supply 7743 753K Demand it flL & Balance
N P N P N P N P N P N P
2" 0.164 0.104 0.306 0.044 0.142 -0.06 0.229 0.133 -0.096
KiF? 0.069 0.01 0.112 0.024 0.043 0.014 0.093 0.133 0.04
S LC 0.13 0.017 0.46 0.068 0.33 0.051 0.093 0.133 0.04
B 0.093 0.035 0.2 0.035 0.107 0 0.093 0.133 0.04
XK 0.077 0.014 0.268 0.049 0.191 0.035 0.093 0.133 0.04
I 0.147 0.012 0.292 0.048 0.145 0.036 0.218 0.133 -0.085
P 0.063 0.146 0.123 0.025 0.059 -0.12 0.218 0.133 -0.085
A 0.124 0.552 0.349 0.063 0.225 -0.49 0.218 0.133 -0.085
=1° 0.26 0.199 0.165 0.028  -0.095 -0.17 0.229 0.133 -0.096
B 0.07 0.127 0.169 0.033 0.099 -0.09 0.125 0.133 0.008
KEED 0.061 0.092 0.217 0.045 0.157 -0.05 / / /

@Huicheng, @Daze,@Siqian,@Luokeng,@Shuangshui,@Yamen,@Shadui,Gujing,@Sanjiang,@Muzhou,@Daao

x6 015FHXEFHEENH (B KBEHE)

Table 6 Livestock and poultry feeding loads in Xinhui (2015, pig equivalent)

B Town T H R PR R 5H HT TR FRIE B it
Suitable feeding load Current load Based on meat market Reduction
233 Huicheng 0 140 199 0
Kt Daze 13 022 116 673 20 710 103 651
H AT Sigian 70 843 151 937 33172 81 094
% 3T Luokeng 28 497 247 340 17 833 218 843
WK Shuangshui 80 145 328 936 46 100 248 791
FE1T Yamen 44 809 36513 20 090 0

http: //pedologica. issas. ac. cn
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gk

T H SR
FHAE Town

PR I35 i

BT EFR M FRAE

Suitable feeding load Current load Based on meat market Reduction
bHE Shadui 21 508 184 200 17 267 162 692
It Gujing 1754 82412 21 169 80 658
—IT. Sanjiang 0 64 027 24 820 64 027
¥ Muzhou 10 407 44 653 22226 34246
K7 Daao 0 17 357 605
4=[X Total 270 985 1257295 380 942 994 606

WG TR B IRIE AR T, R 1T M P
B, HAY 8 BRI G B H U6l 7 B A RE L A
BRI ARSI ESR o AL, AR A T A S PR
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AT, BFIEN . PRLAY I RFHAL,
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R As i e KUK

R
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Livestock and Poultry Carrying Capacity of Land Based on Soil Nutrient Balance

CAI Meifang LIU Xiaowei WU Xiaoqing WU Renren CHEN Zhongying LU Wenzhou'

( State Environmental Protection Key Laboratory of Water Environmental Simulation and Pollution Control&The Key Laboratory of

Water and Air Pollution Control of Guangdong Province, South China Institute of Environmental Sciences, Ministry of Environmental

Abstract

Protection, Guangzhou 510655, China)

[ Objective ] As livestock and poultry droppings are rich in nutrients, such as nitrogen,

phosphorus, potassium, etc., they are often used as organic manure in farmland fertilization. However,

excessive application of the organic manure may lead to accumulation of nitrogen and phosphorus in the soil

and consequently leaching of N and P from the soil with rainfall into water bodies, causing serious pollution

of surface water and groundwater. In order to rationalize the scale of livestock feeding, effectively reduce

pollution from the livestock and poultry feeding industry in Xinhui District, Jiangmen City and ensure

http: //pedologica. issas. ac. cn
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healthy and sustainable development of the industryc, it is necessary to study current status of soil N and P
in the farmlands and figure out how much livestock and poultry manure the farmlands demand. [ Method ]
A total of 35 soil samples were collected from paddy fields, vegetable plots, orchards and forest lands,
separately, for analysis of N, P, Cu, Zn and As contents with the standard methods. By referring to the
“Standard for Grading of Soil Fertility” and “Standard of Soil Environment Quality for Farmlands” ,
evaluation was done of soil nutrients and heavy metals in the soil relative to soil type in Xinhui Region,
Based on the data cited from the “Statistic Yearbook of Xinhui” concerning types, yields and planting
areas of the major crops in the region, crop nutrient demand was calculated. Based on the soil test for N
and P contents in combination with crop planting areas, soil nutrient supplying capacity was worked out.
In the end, Study was performed of rational livestock and poultry feeding scales, using a nutrient balance
model. [ Result] All the findings in this study indicate that the soils in Xinhui are quite high in fertility.
Among the 35 sampling points, 29 or 82.9% exceeded 1.2 g-kg™' in TN. The paddy soils were the highest
in TN, reaching up to 2.92 g-kg™', and the orchard soils were in TP, reaching up to 3.51 g-kg™' in Gujing
Town, where all towns, except for Daze Town, had soil N or P surplus, and some farmlands even did both.
In addition, As pollution was found in some orchards,which might be attributed to the use of organic-
arsenic pesticides in the past. Based on the nutrient balance model, livestock and poultry carrying capacity
of Xinhui District was worked out to be 270 985 heads of pig equivalent. However, the current load of
livestock and poultry has already reached as high as 1 257 295 heads of pig equivalent. Shuangshui and
Sigian are the top two towns in, livestock and poultry carrying capacity, reaching 80 145 and 70 843 heads,
respectively, the sum of which accounts for 55.7% of the total of the whole district. On the other hand, the
following towns, Huicheng, Sanjiang and Daao, do not have any livestock and poultry carrying capacity.
[ Conclusion ] Xinhui District is quite high in soil fertility. For the sake of environmental protection, it is
essential to have the whole district adopt the practice of soil-test-based fertilization. Besides, to prevent and
control of pollution from the livestock and poultry feeding industry in Xinhui, it is of paramount importance
to limit the scale of livestock and poultry breeding and moreover to pay special attention to the risk of
potential As pollution of the farmlands, while enlarging the proportion of organic manure in fertilization.
Key words Nutrient balance; Nitrogen and phosphorus pollution; Livestock and poultry; Carrying

capacity
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