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Study on composition and utilization potential of waste from planting and breeding in Shanxi Province, China
DU Yan-ling', ZHOU Huai-ping”’, CHENG Man?, XIE Wen—yan®, YANG Zhen—xing?, GUO Jin', LU Qian—qian', WANG Zhi-wei’
(1.College of Bio—engineering, Shanxi University, Taiyuan 030006, China; 2.Institute of Agriculture Environment and Resources, Shanxi
Academy of Agricultural Sciences, Taiyuan 030031, China; 3.Shanxi Climate Center, Taiyuan 030032, China)

Abstract: In order to improve the utilization efficiency of the waste from planting and breeding, through reviewing literature and field sur-
vey we knew about the number and present situation of the utilization of the waste in Shanxi Province and assessed the characteristics of
quantity and spatial distribution on regional scale. Besides, we used the investigation to analyze the potential on the resource utilization and
comprehensive utilization efficient way. Results showed that there were large quantities of straws of wheat in the south of Shanxi Province,
and in the other regions corn straws played the most important situation. Livestock poultry dung was mostly from cattle, pigs and sheep, and
it distributed as most of sheep in the northwestern, cattle in this north center, and pigs in the southeast. During 2007—2015, the crops
straw produced from 1.27x107 t to 1.54x10" t, and the dung output of livestock and poultry came from 1.82x107 t to 2.02x10’ t, and it
showed a relatively stabilized tendency in recent years. If the waste from planting and breeding was converted into fertilizer we could get or-

ganic matter, N, P, K, respectively 1.54x107,1.25%10°, 5.28x10%, 1.04x10° t, and if energy—oriented we could get 1.05%10’ t standard coal,
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or 4.59x10° m’ biogas. Therefore, the waste was diverse and numerous in Shanxi Province, and it had its own spatial distribution in each ar-

ea. Besides, it had greater potential of resource. We should try our best to convert waste into fertilizer, energy, feed and other utilization

ways in order to achieve a high efficient, comprehensive and integrated utilization. Based on the study, scientific and feasible guidance for

Shanxi Province was put forward to realize a more efficient and sustainable utilization of waste from planting and breeding.

Keywords: planting and breeding waste; Shanxi Province; change characteristic; spatial distribution; resource potential
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Table 1 Nutrient contents of different crops

i in TR ANE AT K4 £ =S
Nutrient Maize ~ Wheat  Millet Beans Tubers

BEA HE Straw/Grain 1.17 1.26 1.59 1.6 0.57

AL 70.3 64.2 65.2 714 56.5

Organic matter/%

N/% 0.30 0.31 0.30 0.58 0.35

P/% 0.04 0.04 0.04 0.06 0.05

K/% 0.38 0.65 0.66 0.37 0.48

K2 FEAHEBEERFNTERLE

Table 2 Nutrient contents of different livestock manure

IR E X o
Nutrient Cattle Sheep  Pig  Chicken Rabbit
H i 2 % 277 087 340 0.2 0.1
Day excretion coefficient/kg-d™
AP 180 325 237 285 263
Organic matter/%
N/% 0.3 0.6 0.6 1.2 1.2
Pl% 0.2 0.3 0.5 1.1 0.2
K/% 0.1 0.2 0.4 0.4 0.2
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Table 3 Energy resources coefficient of different waste from planting and breeding
KK N FRUEEie b R % A CIREL &R T L

Class Subclass  Conversion coefficient of standard coal Biogas production by unit waste/m*+kg™" Recoverable coefficient Dry matter ratio/%
TEMIRERT  /NAZ Wheat 0.50 0.3 0.83 85
Crop sraw 3¢ Maize 0.75 0.3 0.83 94
4F Millet 0.43 0.2 0.83 85
K. Beans 0.54 0.3 0.88 85
¥ Tubers 0.50 0.2 0.80 85
BEIEIR 1 Pig 043 0.2 1.00 20
Livestock 4 cayle 0.47 0.3 0.60 18
e 2 Sheep 0.53 0.3 0.60 40
¥ Chicken 0.64 0.3 0.60 80
2 Rabbit 0.64 0.3 0.60 80

A CRFERR TR R (kg) =R ) % i x H HEHE R
2 BRE5HMH
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Figure 1 The changes of total straw contents from 2007 to 2015

in Shanxi Province
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B2 WLE& 20072015 ERREMFEF=BLWL
Figure 2 The changes of different crops straw from 2007 to 2015

FEFF P24 Straw content/10* t

in Shanxi Province

®4 LA 2015 ERRIEDERTE
Table 4 The straw production of different crops in 2015

in Shanxi Province

RF AL At STRFER R E AL
Straw species  Straw production/10°t  Percentage of total content/%
E K Maize 1229.18 68.45
/N Wheat 372.13 20.72
B Millet 63.31 3.53
K37 Beans 23.60 1.31
oAb Others 107.59 5.99
STt Total 1795.81 100
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Figure 3 Distribution characteristics of crops straw in different

cities of Shanxi Province in 2015
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Figure 4 The total livestock manure production each year

from 2007 to 2015 in Shanxi Province

O 4 Cattle
~ O —T—‘Sheep
z 12007 e
S 1000f|| 8 Hfl Others o
S 800f
o
g
£ 600f
=
I I
r&ﬁ 400
ﬁ 200}
AE

0
2007 2008 2009 2010 2011 2012 2013 2014 2015
A5y Year

5 A& 20072015 EARESEF~ERE

Figure 5 The manure production of different livestock each year

from 2007 to 2015 in Shanxi Province
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PG48 2015 4ERN IR 1 S v AL S A LB NP
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Table 5 The manure production of different livestock in 2015

in Shanxi Province

e FEPRT HEEPR B R A
Livestock Total manure/10*t Percentage of total manure/%
|- Cattle 1.040.00 51.44
- Sheep 436.48 21.59

% Pig 506.71 25.06

HAl Others 38.60 1.91
ST Total 2021.79 100

FHEFRIKT R0
[Jo~100
[1100~250
[ 250~300
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O — —

6 WAE20ISEETERERFRZEDH
Figure 6 Spatial distribution characteristics of livestock manure

in different cities of Shanxi Province in 2015
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1600.600,1400 t(%£6) .
2.6 RIEMFEFTIME S ERERENLEN

PG48 2015 A Fh 3% K sE e IR ALY 1 B K, 3t
B AT AL AR HE R 1.05%107 178 K 4.59%10° m’,
Horp Gg Ik i R 3R % 3 i Ak R R TR U TR Y e ) I
K, A7 TR AL AR eI T 15 1.88x10%t, A5 44 Ak
FRA AT 9.01x10° m* s HU M I L T K
1 B R KA N R IR I ST Ak R
PR AT 18/ Ferh BHAR TV 1 g5/, nT bk
FRUELE 1.80%10° t, Ak HTEA 7.36X10" m* (£ 7).

F6 AREMEXMFEFYFRSTRE0 1)
Table 6 The nutrient resource content of waste from planting and

breeding in different cities(10* t)

T Cities HHLIT Organic matter N P K
KJH Taiyuan 37.39 0.37 0.19 0.24
KA Datong 136.27 1.44 0.75 0.85

BH % Yangquan 23.89 0.16 0.06 0.14
K36 Changzhi 148.37 0.99 035  0.89
T Jincheng 98.74 0.82 0.36 0.75
1] Shuozhou 137.58 1.33 065 079
B Jinzhong 182.41 1.42 0.61 1.12
iZ Bk Yuncheng 279.89 1.64 0.44 2.17
M Xinzhou 179.16 1.70 0.78 1.10

1§ %> Linfen 221.06 1.48 0.49 1.69
E % Lyliang 99.59 1.09 0.59  0.63

M3 T Total 154433 12.46 528 1037

RT FEMEMAREFYERZRE
Table 7 The energy resources content of waste from planting and

breeding in different cities

I Cities FrAESHE Standard coal/10%t JHA Biogas/10*m’

K5 Taiyuan 23.60 10 379.83
K JA] Datong 87.41 36 404.10

FH % Yangquan 18.01 7356.37
K 3f Changzhi 112.90 46 207.71
Ik Jincheng 66.57 29 894.86
I Shuozhou 91.69 37 744.37
% Jinzhong 133.74 54 959.26
B3 Yuncheng 188.37 90 096.45
M Xinzhou 117.24 49 531.27
i %> Linfen 147.83 69 424.12
£ %2 Lyliang 64.16 26 680.04
ST T Total 1051.49 458 670.03
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