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Farmland load of livestock manure in Liaohe River basin of Jilin Province based on the balance between
planting and breeding

HUANG Xin', ZHAO Xingmin", SU Wei’>, ZHENG Yuxin', WANG Hongbin', WANG Yujun'

(1. College of Resources and Environment, Jilin Agricultural University, Changchun 130118, China; 2. Jilin Province Academy of
Environmental Science, Changchun 130012, China)

Abstract: The livestock husbandry industry has become an important part of agricultural non—point source pollution. To prevent
agricultural pollution, the amount of livestock manure and farmland load were investigated in the Liaohe River basin of Jilin Province. The
land carrying capacity of livestock manure was evaluated based on the balance between planting and breeding. The results showed that the

"in the Liaohe River basin of Jilin

amount of livestock manure reached 5.375 9 million t, and the average manure load was 5.43 t-hm™-a
Province in 2017. The greatest manure load of farmland in Liaoyuan City was 12.09 t-hm™-a™', while the average land carrying capacities
of livestock husbandry were 131.39 kg+-hm™(based on N) and 20.65 kg+hm™(based on P). Siping City had the lowest carrying capacity of
land based on nitrogen (78.64 kg-hm™). Liaoyuan City had the largest index in the risk assessment of livestock manure. The study found
that Liaoyuan City had low risk of livestock manure pollution, and it was the area with higher contamination risks from the release of

nitrogen and phosphorus, which posed a threat to the farmland environment. In addition, Siping City was at medium risk (based on N) and
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light risk (based on P), while Dongliao County was a low pollution risk area. The other cities were in a safe area, which had little effect on

the farmland environment.

Keywords:livestock manure; balance between planting and breeding; farmland load; pollution risk; land carrying capacity
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Table 1 Parameters related to the accounting of livestock

manure production
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Figure 1 Amount of livestock husbandry in Liaohe River basin of Jilin Province in 2017
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Table 2 Demand nutrients per ton economic yield in Liaohe River basin of Jilin Province (kg-t™)

Fr4oy e INE B S o 5 PN L5 ikt B3 JORZE IR
Nutrient Paddy Wheat ~ Corn  Millet  Sorghum  Soybean Tuber Oilcrop  Vegetable ~ Melon Silage
N 22.0 30.0 23.0 38.0 23.0 72.0 5.0 71.9 2.4 4.2 25.0
P,0s 8.0 10.0 3.0 4.4 3.0 7.5 0.9 8.9 0.5 1.6 8.0
R3 2017TEERETARBEZREDESER (D
Table 3 Production of main crops in Liache River basin of Jilin Province in 2017(t)

YER i IR PRI Pridg & PO X B GRS AW XL
Crop variety Liaoyuan City ~ Dongliao County Yitong County Siping City Lishu County Gongzhuling City Shuangliao City
TE4+ Paddy 1 800 24 949 39 600 1013 101 680 94 643 202 036
/N Wheat 0 0 29 27 902 100 600

FK Corn 65 627 653 650 1001 773 148 842 2 147 522 2 839 819 903 593
451 Millet 0 269 1 600 87 2841 1768 1511

15 5 Sorghum 0 4196 1380 672 5229 6905 10 159
K7 Soybean 80 6071 4020 1557 28 956 7953 23450
2 Tuber 239 23 805 15750 0 153 041 245550 9385
T 0il orop 0 91 5 0 20731 74 49 440
B¢ Vegetable 11 668 51392 28 249 70 606 576 628 465 760 101 700
JIURZE Melon 51 835 1078 1920 84519 118 976 69 085

IE 75 1 ¥} Silage 0 0 2575 2 460 105 2940 75
F4 ERERETLERES R
Table 4 Classification of alarming values for loading amount of livestock feces
i H Ttem r<0.4 0.4<r<0.7 0.7<r<1.0 1.0<r<1.5 1.5<r<2.5 r>2.5
PP Grade of classification I I I I\ v Vi
X PREEAE TS5 S Y BUPHPE Pollution level Jt AT A B U AR

WWW.QEs.0r9.CN
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Table 5 Classification of environmental pollution risk for
livestock husbandry
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Figure 2 The production of livestock manure and area of farmland in Liaohe River basin of Jilin Province in 2017
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Figure 4 The risk level of manure load for livestock in Liaohe

River basin of Jilin Province
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Figure 3 The manure load of livestock in Liaohe River basin of Jilin Province

WWW.Qes.019.CN




URETS Rt Y F4155 1 H

m@g 198

JE RYOE T KSR SRE K R 2s (a2 A W FE B
Hb 7 2 2 B 0 (DAL B4 5 R 170,35 kg -
hm, A2 F24.29.29.17 3K M & - hm ) AR & S
FRFE I AR R K (LS ) 5 7 AR 13T i da ik
A1 R 3 AU BT LR BT JE s R
DX, 33 P A4S 1T BB R R R R 2 4300y 152.54
kg-hm 21 143.36 kg - hm™, & T (19 31 55 K 3871 50 1
J&23.63 kg-hm > F121.99 kg~ hm™; {7 - FIRGL Ky
— R X, BT R AR B Ak A BRAR
E /Y 65%~75% , B 1 1 55 7K 2% 07 43 31l J2& 19.08 kg -
hm™F120.49 kg hm™; iLJETTIX AR E 0P 17 Xy
RE AKX, & & IR IR A R YN T
B AR T Y 60% , L rh DUSP- T IX R fIK, {UF 78.64 kg
hm™F111.81 kg-hm™, 35 AR L GECF 4 AL W
B3 S1 5890 131.39 kg hm 2 F120.65 kg - hm™, B

ELRA W TR I, # & IR A T 1O T
PO 7 DRI T DX A RS AR S A XA, B &
R RN REE SN
2.5 BEEFEMETRRE DT

HH 78 & SR FE PRI KBS 18 B A, el 6 B
U= T DCORIEL 5T X8 200 S RS 45 570301 1.25
1,07, i B33 1 4> i DX A 2 8 10 B0 3t T 0 8 7 36
i, BORF 2 XA = A — B R I . AL XY
TS G XU 48 B0 1,08, J& Tl P15 vh 45 35 i KURG
DU T DRI ZR A L B8 Wl 75 G XU i 00 391 2 0.97
0.63, )& T & S IR BB IRIT R MBS . Z5G RANTE
BB IR H I R DAl R B, IR T X AR R Y
S X TR & SRR X, LR TS G DR
Ay R AR 3 A R A B AE, AR T LR TR
BRI LA X, 0P B ISR A M AT — 5 17K

160~ ’EE@‘?R}‘] N carrying capacity 152.54
= 140 O #7K 2% J1 P carrying capacity ] 143.36

—22 e 125.90
75 120f ] a8
-
f;%o? 100k 100.42 99.71

g
=25 gl 78.64
E P
BT 60F
< g
G w0 23.63 | 2199 | [20.49
B g0 | 1503 15.02 19.08 11.81 . _|

0— : .
WHWX Rirg phER WPEmK O RME AFRT WG

HiIX Area

E5 EMETAREESFERTRES

Figure 5 The environmental carrying capacity of livestock husbandry in Liaohe River basin of Jilin Province
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Figure 6 The risk assessment for pollution of livestock husbandry in Liaohe River basin of Jilin Province
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WF5E R R R AU b X R BT A58 25 RN, 3 A
T AW & B A AL A R L 2R A

RO 0ITEMNFRIBHTXESEESHERESNRESR
Table 6 Warning values and risk levels of livestock manure

pollution in Siping City and Liaoyuan City in 2017

HIX AR XK IIERIEL
Area r—range of alarming value Grade of classification
LT X LX) 0.43 I
TLPRTT X (P IX) 0.36 I
PHF- T X (475 X)) 0.52 I
PUSFETT X (BRAR X)) 0.22 |
—EM S

3.2 BEEFERETEEXEIE

Xt EE T MR T T e 2 R Ay A PR R
TR B, B UF-TT X HZRIL B T & 26 1 22
X EJE XA A 2 W A B IR AR R T T
IRURSEAR S, Bk i - 498 %) RO 5 Bk AT e b RS, ik 2 Tl
LTI 7 & A i BT, 42 X R BT Y
IEES A

MR RSP 185 3 JEE A7 0 AP, AL T X Y-l
DCMIAR L B (14 52 B 7 G 50 e 2od e T % M [X 3R 58
HRERESTI B, T RE S RS R IR SR A, 3 sk
3 B RIS Y XU, 5 200 7 B IR A MU B 4
R AR A P A B TR, LA DAl 5 455 P A
MK 34T B MY R, TR R ROR, & X
VEW S 1Y 81% , th T K BAAL ™ 3 % 235 SR A
BT RE R /MR Z X 28 K 20 &
B IRFAINE R, 5 SRR AR ) 2R B, g — 2P 4
IR PR B R MR, 37 R ARl X S R
Oy R TR IR 0 RS-, BE S M SR 4 5
M H PR RIEAEE TS Yl

4 i

(1)2017 435 P48 10 ) it 3k 7 8 260 7 A ik
537.59 77 t, Hh A FIBT R ERZ, 1713377 t,
HBAFI B 4 109.84 77 t,

(2) 35 FRAE 10307 38 38 1) B 2 FE 00 1 qof 4 - 3 R
543 t-hm™-a™', & & FE(H V5 LB 4 0 018, 1L
T8 T DX 248 67 i i e K, O 12.09 t-hm™-a™, A 5]
I G580 2 JRURSE , % 24 b A FH R S58 7 AE T g
AT EL 2 07 oy AR AL 48 43 L, ] R B AR
Al

Q) EE IR WPV E 73 0
131.39 kg - hm™ 1 20.65 kg - hm™, PUF-T17 X 1) & A 5%
AR 155, M 78.64 kg - hm™, 1L P T X A0 75 G X
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