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Nitrogen resource quantity of main grain crop straw in China and the potential of synthetic nitrogen substitu-
tion under straw returning

CHAI Ru-shan', WANG Qing—yun', YE Xin—xin', JIANG Bo*, ZHAO Qiang’, WANG Qiang', ZHANG Li—gan', GAO Hong—jian""

(1.Anhui Province Key Lab of Farmland Ecological Conservation and Pollution Prevention, School of Resources and Environment, Anhui
Agricultural University, Hefei 230036, China; 2. Agricultural Technology Extension Center of Lujiang County of Anhui Province, Lujiang
231500, China)

Abstract: In this research, the nitrogen resource quantity of main grain crop straw and the potential of synthetic N substitution were esti-
mated for different provinces and agricultural regions of China during the 2013—2017 period, based on the latest agricultural statistics and
data published in the literature. The purpose of this research is to provide a scientific basis for synthetic N substitution and reduction under
straw returning. Results indicated that the amounts of straw from rice, wheat, and maize in the main grain crop—planting areas of China
were 230.06 million, 166.85 million, and 386.98 million tons per year, respectively. The amounts of straw N resources from rice, wheat, and

maize were 2.09 million, 1.08 million, and 3.56 million tons per year, respectively; these were mainly distributed across north China, the

YrRE HHA:2019-07-05  RFAHEHA:2019-09-16

YEE B Sl (1986—) , 93, g M 1 JU , 0 B A FEREFF 5 20 WEUR A 5 3 JEAF5E . E—mail : rschai@ahau.edu.cn

“BIEMEE 40 E-mail:hjgao@ahau.edu.cn

HETIE - B KIS LRI H (2016 YFD0300901,2016YFD0200107) ; 24 #0748 T RRHE £ 15 (18030701188)

Project supported: The National Key R&D Program of China (2016YFD0300901, 2016YFD0200107) ; Anhui Provincial Science and Technology Major
Pr()jt:(:t( 18030701188)



2584 RN IFERIZ 2R MEREE SRR

middle and lower Yangtze River areas, and northeast China, and accounted for 31.6%, 25.4%, and 24.2% of the total national straw N re-

sources, respectively. The straw N resources from rice and wheat were mainly distributed in the middle and lower Yangtze River areas (1.21
million tons) and north China(0.67 million tons ), respectively. The maize straw N resource was mainly distributed in north China(1.42 mil-
lion tons) and northeast China (1.33 million tons). In the main rice—cultivating provinces of China, the amounts of synthetic N substituted
by rice straw incorporation per unit area of arable land were higher(34.6~46.5 kg-hm™) in Jiangsu, Hubei, Zhejiang, Hunan, Liaoning, and
Anhui. The amounts of synthetic N substituted by wheat straw incorporation per unit area of arable land were relatively higher (22.2~27.4
kg+hm™) in Henan, Hebei, Shandong, Anhui, Jiangsu, and Xinjiang. The amounts of synthetic N substituted by maize straw incorporation
per unit area of arable land were higher(54.3~70.7 kg-hm™) in Jilin, Liaoning, Inner Mongolia, Ningxia, Heilongjiang, Shandong, Jiangsu,
Xinjiang, Hunan, and Anhui. In terms of the total straw returned to the fields, the amounts of synthetic N substituted by straw from rice,
wheat, and maize could reach 0.99 million, 0.54 million, and 1.92 million tons per year, equivalent to 33.6, 23.4, and 51.2 kg+hm™ of per
unit area of arable land, respectively. Therefore, straw N resources were plentiful in China during this period. Making full use of straw N re-
sources from the main grain crops could provide an effective solution for the reduction of synthetic N in China’s croplands.

Keywords :rice; wheat; maize; straw returning; synthetic N substitution
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Table 1 Straw/grain ratios of main grain crops in different

agricultural regions of China

RiX T Nz ok
Agricultural region Rice Wheat Maize
Zxdt Northeast China 0.97 — 1.86
£t North China 0.93 1.34 1.73
AT HF 7 Middle and 1.28 1.38 2.05

lower Yangtze River areas
P44t Northwest China — 1.23 1.52
P54 Southwest China 1.00 1.31 1.29
/7 South China 1.06 — 1.32
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Figure 1 Straw yields of main grain crops in different provinces of China
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Table 2 Straw yields of main grain crops in different agricultural regions of China(10*t)

RIX KA N ES IS8
Agricultural region Rice Wheat Maize Total
4:dt Northeast China 3336+267 — 14 406+1093 17 742+1345
A4t North China 479+25 10 239+446 15 443+1376 26 160+1763
KA HF i Middle and lower Yangtze River areas 13 281+334 4176275 2551+302 20 008+905
P4t Northwest China — 1653+113 3094+83 4747£125
V4R Southwest China 3085+89 617+107 2845+341 6547169
P4 7 South China 2825+124 — 360+9 3185+124

R - AR . T

Note: The data were mean+standard deviation. The same below.
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Table 3 Straw nitrogen resource quantities of main grain crops in different provinces of China(10*1t)
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Figure 2 Straw nitrogen resource quantities of main grain crops in

different agricultural regions of China

ARIX. B K FE N EP/N Js8s

Agricultural region Province Rice Wheat Maize Total
eld L7 Liaoning 4.10.3 — 25.3+3.9 29.4+3.8
Northeast China FHE Jilin 5.5:0.4 — 49.3+3.6 54.8+4.0
SEIPIT Heilongjiang 20.7+2.3 — 58.0+4.0 78.7+5.9
Eisald T[4t Hebei — 12.5+0.4 28.1+2.5 40.6+2.8
North China 1174 Shanxi — 22:0.2 14.70.8 16.9+0.6
M5 Inner Mongolia — 1.520.1 35.542.6 37.042.7
11175 Shandong — 20.3+0.9 34.2+4.6 54.545.5
i[5 Henan 4.4+0.2 30.0+1.6 29.6+2.9 64.0+4.2
KL T 7195 Jiangsu 22.4+0.3 10.5+0.7 4.8+0.7 37.6+1.3
Middle and lower Yangize iIT Zhejiang 6.5+0.7 — — 6.5+0.7

River areas

‘L Anhui 16.9+1.3 12.9+1.1 9.3+1.3 39.1+3.7
YLP Jiangxi 23.8+0.6 — — 23.8+0.6
11t Hubei 20.6+1.2 3.8+0.0 5.8+0.6 30.2+1.9
W1 Hunan 30.7+0.8 — 3.6+0.1 34.3+0.9
[iii]d PP Shaanxi — 3.4+0.2 7.7+0.3 11.1+0.2
Northwest China 1l Gansu — 2.10.1 8.00.1 10.1+0.2
T & Ningxia — — 3.0£0.1 3.0£0.1
B8 Xinjiang — 5.2+0.4 9.70.7 15.020.8
i3] K Chongging 4.6+0.1 — 3.120.1 7.620.1
Southwest China P )i| Sichuan 13.9+0.3 3.30.6 9.8+1.6 27.120.7
FtM Guizhou 3.8+0.3 — 4.0+0.7 7.8+0.9
Z® Yunnan 5.8+0.6 0.7+0.1 9.2+0.9 15.8+0.3
T 7 Fujian 4.5+0.4 — — 4.5+0.4
South China I7% Guangdong 10.320.2 — — 10.320.2
J77H Guangxi 10.8+0.6 — 3.320.1 14.1+0.6
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Figure 3 The amounts of synthetic N substituted by main grain crop straw incorporation in different provinces of China
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Table 4 The amounts of synthetic N substituted by main grain
crop straw incorporation in different provinces and agricultural

regions of China(kg-hm™)

Y K NE ok
gre K Province Rice Wheat Maize
reglon
%4t L7 Liaoning  34.7+1.6 — 57.2+7.2
Northeast  <egk 1315, 33.8+1.2 — 70.7+2.3
China N
BIpVTL 29.3+0.3 — 56.3+1.4
Heilongjiang
S Average 30.7+0.4 — 61.1+2.1
esld It Hebei — 26.8+0.8 46.62.0
North China } 3 Shanxi — 17.0+13  47.0+1.9
M52 Tnner — 12.5+0.7 56.7+0.8
Mongolia
1175 Shandong — 26.6+0.2 55.6+1.0
JF Henan  31.9+1.1  27.4+0.9 46.6=1.3
A5 Average  31.9+1.1  25.9+0.6 50.9+0.8
KL VLJF Jiangsu  46.5£0.2  23.7+0.6 55.5+3.0
W
TR WiIT Zhejiang  39.240.6 — —
Middle and )
lower B Anhui 34.620.8  25.6+0.6 54.3+2.3
Yangtze VLVE Jiangxi 33.3+0.2 — —
Riverareas iy yohei 444207 172604 47.1+1.6
W Hunan 35.1+0.4 — 55.2+0.3
A5 Average  37.9#0.3  23.320.5 52.6+1.4
[iEld 7 Shaanxi — 16.0+1.1 35.9+1.2
Northwest 176 Ganeu — 13.5+1.1 42.8+0.9
China
THE Ningxia — — 56.6+2.6
Hik Xinjiang — 22.2+0.5 55.4+1.5
S Average — 17.8+£0.9 45.1+£0.7
PiEg  FIK Chongging  31.5+0.2 — 35.5+0.4
S‘)g‘;‘_‘”e“ PuJI| Sichuan  33.4:03 158407  35.7+0.8
ma
M Guizhou — 25.9+2.0 — 26.7+1.6
273 Yunnan  253+0.5  8.6+0.5 31.9+0.8
S Average  30.0:0.6  13.7+0.5 32.6+0.9
T R Fujian 28.120.2 — —
South China I 26.0:0.6 o o
Guangdong
J7PH Guangxi  26.0+0.3 — 29.9+0.2
Sy Average 26.4+0.3 — 29.9+0.2
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FEARAEFE AT RS B R A AR S A 5 e A
FH b E A HUIER ) R RS T A SR i S
B OKFEREAT 8.3 g- kg NEFEFF 6.2 g- kgL EKFG
FF 8.7 g+ kg o A HLAE KR 43 A ) P 45 1 11 F2 22
M VEPI RS AL it b b A HLIE R ) o Ay 2
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F o KB ECHES 2 (rh E AT HLIERHR 23 i) A
FE AT MUAERL G U8 ) F LRl b 25 & SCERIABFAS 7k
i /INFE T B R RS FF AU 43 901 8.2.5.4 g kg il
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S A = ORE £ AR ) R FE RS 4 B R R Y
31.6%.25.4% F124.2%. HedbAe K23 H FKRFNE
FE X KL AR KR KR AN 77 X, AR
oA XS TR AR ARG 3277 X, 1 BLAECE T IR ARAVEY
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RIF GEIRAE TP AT AE TR IR V&R LA 5
By s EORFEFF AR 43 B = A Oy BRI
FMCASEE AR TR AR AL T L M
AT FRURS AT FH 24 28 Ak 2 U8 nl B AR R L VLR
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