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Table 1 Straw and grains ratios and collectivity coefficients of the
major crops in Hunan Province
N I BN AR
KAEY) WAL qﬁ(%f?ﬁ LAY Strawand R
Straw and Collectivity . A
Crops . . . Crops grains  Collectivity
grains ratios coefficients . .
ratios  coefficients
TE4 Rice 0.98 0.75 M3 Rape  2.98 0.8
/N Wheat 1.38 0.74 fift Cotton  3.35 0.9
Tk Maize 0.96 0.95 B2 Hemp 173 0.88
E PN
,Jﬁj/&*{% 2.32 0.8 R 0.34 0.88
Other grains Sugarcane
- JHH
24
R Legume 1.52 0.8 Tobacco 0.85 0.6
¥ Potatoes  0.52 0.8 B 0.1 0.6
Vegetable
1£F Peanut 1.26 0.8
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FET 2018 F1 2019 Wi E RAGEIHER, FHAE
WA LL AT AR RBONBT R 48 B RAE RS FT 2R R0
W EIAT TAVE, 458 278 2017 4F, 2018 4F3H 48 =
SR AE YRS T B A SR BRI N 4 047.8 Al
3059.5 J7 t. 4 021.7 F13039.1 /i t, JLFHF. KT 2018
SERAR T EOR I, WA B DOKFEMAE N X, KRR
FITAR A8 RAEDIFE RIS AR 1) 53.5%, HOONBE
MR TR KA F W R A 1 E BRAERS T, W
AR BHYR R A R 64.7%; HR A RS FT, (4
AR FS AT B R 16.0%; TR BRSEA EKFSFT, AT
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Table 2 Sown area, yields and estimating quantity of straw

resources for major crops in Hunan Province in 2018
BB TEF

FER

9 i e AT EEREFT
. e ORI B
[&7) S?f\ii?rza / Total Theoretical Coﬁftile
Crops %10° hm? yields/ straw /
( m ) (>< 1 04 t) resources/ straw resg)urces
(<101 (1079
JKHE Rice 4009.0 2674.0 2620.5 1965.4
/N Wheat 23.0 8.0 11.1 8.2
Tk Maize 359.0 202.8 194.7 185.0
HAAY) Other grains 10.0 3.1 7.1 5.7
&2 Legume 148.0 36.3 55.2 442
B Potatoes 189.0 95.0 49.4 39.5
164 Peanut 109.0 28.5 359 28.7
i3% Rape 12220 204.2 608.4 486.7
K4t Cotton 64.0 8.6 28.7 25.8
k2 Hemp 2.0 0.4 0.8 0.7
“H ¥ Sugarcane 7.0 33.8 11.5 10.1
I Tobacco 87.0 19.1 16.2 9.7
i3 Vegetable 12650 38220 3822 2293
£ 3 Total 74940 71358 4021.7 3039.1
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Fig.l Proportion of main crops in sown area, yields and straw
resources in Hunan Province in 2018
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Fig.5 Spatial distribution of the collectable straw resources of
rape in Hunan Province
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Fig.7 Spatial distribution of the collectable straw resources of
vegetable in Hunan Province
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straw resources in Hunan Province
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Analysis of regional distribution patterns and full utilization potential of
crop straw resources

Li Shengnan, Ji Xionghui, Deng Kai, Zhu Jian, Li Changjun, Jian Yan, Peng Hua™
(1. Hunan Institute of Agro-Environment and Ecology, Hunan Academy of Agricultural Sciences, Changsha 410125, China;
2. Key Laboratory of Agro-Environment in Midstream of Yangtze Plain, Ministry of Agriculture, Changsha 410125, China;

3. Hunan Engineering Research Center for Prevention and Control of Agricultural Non-point Source
Pollution in the Basin of Lake Dongting, Changsha 410125, China)

Abstract: Crop straw is a valuable biomass energy resource and raw material for livestock forage, organic fertilizer and
industrial use. However, the comprehensive utilization level of straw resources in China is not high due to various reasons
including agricultural intensification, capital shortage and farmers’ cognition. Regional, seasonal and structural surplus of crop
straw is common in China and a lot of straw is discarded and burned casually, especially in rural areas. It is not only a huge
waste of resources, but also leads to serious atmosphere and soil environment pollutions. Thus, it is of great importance to
improve the straw utilization rate. That take regional planning as a whole and realize full utilization of the regional total straw
resources is a good strategy. Assessment of regional straw resources’ quantity, type, and distribution pattern is the prerequisite
to achieve regional straw resources full utilization. In addition, the utilization modes and levels of straw resources are also
restricted by many other factors including the social and economic development status. Thus, to make better use of straw
resources and optimize utilization structure, it is necessary to take all the above factors into comprehensive consideration,
carrying out scientific layout and rational planning. Hunan province is an important agricultural province and also a main
producing area of double cropping rice in China. The present study estimated the straw quantity and amount per capita of the
main crops in Hunan province. The spatial distribution patterns of straw resources in Hunan province were also analyzed. In
addition, the paper also analyzed the potential of full utilization of the total straw resources in the province through comparing
the current straw utilization structure and quantities with their corresponding competitive straw demands. The results showed
that the theoretical and collectable amount of the main crop straw resources in Hunan province in 2018 were 4 021.7x 10* t and
3 039.1x10*t, respectively. The mean amount per capita of straw resource is only 0.68 t, which is much lower than the national
average level. The straw of rice, rape, maize and vegetables accounted for 64.7%, 16.0%, 6.1% and 7.5% of the total straw
resources of the Province, respectively. The various types of crop straws exhibited different spatial distribution patterns. The
amount of rice, rape and vegetable straw increased from west to east and south to north in the province, whereas corn straw
displayed an opposite distribution trend. Through estimating the potential utilization ways of straw resources, the competitive
demand of straw in Hunan province included 887.3x10*t for fertilizer, 885.1x10*t for fodder, 65.7x10*t for raw material and
83.2x10"t for stroma material. The remaining amount of straw for potential energy utilization was 1 117.9x10*t. Considering
the current straw utilization structure and the results as above, the overall trend of realizing full utilization in the province
should be to improve the ratio of fodder and energy utilization and slightly reduce fertilizer utilization on the basis of
maintaining the amount for stroma and raw material utilization.

Keywords: crops; straw; spatial distribution; utilization structure; Hunan Province



