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Abstract
ry solid waste ,the study estimated the resource amount and density of common crop straw and forestry residues,and analyzed the temporal and
spatial distribution characteristics of straw and forestry residues,and clarified the basic demand of straw in fertilizer, fodder and raw material
and evaluated the utilization potential of unused straw resources based on the data of agricultural and forestry solid wastes in Lianghuai area.

(School of Earth and Environment, Anhui University of Science and Technology , Huainan,

To optimize the structure of straw resource utilization and improve the benefit of comprehensive utilization of agricultural and forest-

The results showed that the recoverable resources of common straw were about 20 million tons, and the main component of straw was wheat
straw , the resources of forestry residues were about 690 500 tons. There were obvious differences in the spatial distribution of straw resources.
Rice straw was mainly distributed in the south of Lianghuai area,oil crop straw was mainly distributed in the northeast, and the other straw was
mainly distributed in the middle. The basic demand of straw fertilizer, fodder and raw material were 7. 8 million,2. 88 million and 150 000 tons,
respectively. The unused straw was about 2. 2 million tons. The nutrient contained in the unused straw were estimated to be 17. 1 kiloton N,
4.9 kiloton of P,05 and 28. 8 kiloton K, O, which was equivalent to 42. 40% of the annual use of single element fertilizer in Huainan City. If
the unused straw was used for combustion power generation and biomass pyrolysis, it could produce 58 billion kW + h of electric energy (ac-
counting for 46. 15% of the annual power consumption of Huainan City) ,and reduced the 1.9 million tons CO, emission,which was equivalent
to 16.46% of the annual CO, emission of Huainan City. When used to make straw bricks and artificial plates,the unused straw could save about
13 thousand cubic meters of earthwork or 3. 4 million cubic meters of wood. The amount of straw resources in the Lianghuai region can meet the
needs of fertilizer, feed and base material. It is necessary to further improve the efficiency of straw recycling, optimize the collection and storage
system, reduce the cost of straw collection,and increase the utilization efficiency of straw in the fields of energy and raw materials.
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Table 1 Straw and grains ratios and collectivity coefficients of the

common crops in Anhui Province

N 4 n 7%

grains ratios coefficients
KA Rice 1.09 0.85
/NAZE Wheat 1.12 0.73
E K Corn 1.00 0.92
5 Legume crops 1.52 0.77
Rl Oil crops 2.98 0.64
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Table 2 Nutrient content of straw and biomass carbon in Anhui Prov-

ince

TR 5y
ziiEETy;:Z Nutrienlﬁiﬁiﬁ;t// o/ kg: 1 iBff?n?\;f
N P,0 K,0 carbon //g/kg!"!

JKF5 Rice 8.3 2.7 20.6 517

/NAZ Wheat 6.2 1.6 12.3 713

Tk Corn 8.7 3.1 13.4 602

25 Legume crops  16.3 3.9 12.7 576

iRl Oil crops 16.6 3.4 11.9 497

2 FERE5SH

2.1 WEMRKRKAREEZREEGE KEWEMX TR
THESEAE B 5 AR R FAT [ R B0 P X 32
FAEYIER S AT AN 5, 45 SR R, 2015—2019 4 W ik Hh
X B ZEAAE Y REFE ] ISP IR 2 S 43518 1 876. 15 J7
1919.32 J5.1958. 15 J5 .1 988. 84 J7 12 035.78 J7 t, ¥ i i
BEE ] A2 fb A AR 2P AR SR Rt 35 I 2019 4F45 T RS #F
AR o LAE O (18] 2a) SR, B B T RS FF AT 1y 5%
PR, 5 RN 22. 8%, 2019 4EKFG /N ok,
T ZFHRLRS A AT R SORE R 4 S o 275, 15 U5 .1 027. 24
J7 .511.72 77 .90. 67 T3 1 58.36 J7 t,/NEEFEFT S0 Vi b [X 5
FEREFF R, A BRI 52.3%, SR EEUKREGH
F IR TSN L 2RO B AR SR A
X PUSFAE R 29K 1 082 Ji bk, B SR & I FR 24 9. 3
T3 hm® AL FA Y IR 290 69. 05 U7 t, K BB T
g P T MOl 8 4 4 B R TR A s B 17. 69 JT R
16.42 T3 t, B i /0 (& B3 R 22 M, 4300 Sk 6..09 T3 i
3.94 7 t,

R AT T [ 7% I B e BT gk Ge i, 45 R o, B
FH T A PS4 A5 F 1T [ 9% 5 & e K, o 468. 54 J7 1 HOR 2
SZMNFFEM 23500 415,96 T3 1 392. 36 J7 5 UL i 45 A
WERG, 40500k 315. 10 JT 1 274. 84 T3 ;YL i AR Y Rs R )
(DR IR B fe/ s, AT 117,87 J5 1o M5 4R A (k34 (&l 3)
FTLAE W U G AN MRS R AT [mT i 5% U5 4 AP A2 2%
P A T AT
22 WEMRRHKEEZBEESTESE MNE4TTUE
HE VPR THE b, DX AP 31 2 % Ut A3 A AN 45, 4% X EL RS A AT [l
W PRETE 0. 63 J7 ~160. 01 J7 t, X3k 2% 550 &, KRS A AT
gl p 2 Al BAT A R B W 22 1 REE (18] 4a) 5 ifE
P T EL TR e T B, KRS AT AT (DB YA ik 3 105. 52
TG HEOEWEE XGBB8 B AKAEREFF AT el oy 5
A5k 32,11 77 30.95 J7 22,46 J7 to WERS T R IR X
BKARE TR REAE, R PITEHL KRERE AT 2= 1



70 Z A LA

2022 £

M 14, 2%

1a8M
20. 0%

B2 2019 EEMHEFFREGLL (a) MARFHEBFHTRELLL (D)

Fig.2 Proportion of straw resources in each city (a) and different kinds of straw resources (b) in 2019

600 —o- kT e MHBET A BME

” - kT m EfAH e FZMT

opr 8 0T S

:2% = . °

= B L e g

2 P e——p——1— | "
52% |

E% 2 300 ::::>Z:
£ 200F

- ————————®

100 o 0 ' -

2015 2016 2017 2018 2019
45 Year

B3 2015—2019 E£AiEHX 5 EREFAIERRRE
Fig.3 Recoverable resources of five types of straw in Lianghuai
area from 2015 to 2019

JINZZREAE AT DO VR A TR P e P R R X, DL
TR A R R S0 (B 4b) it P S B R
SRR X AL F 5O 8 /N2 R AT AT T s 43 i) oy
72.89 J5 70. 81 J7 .69.05 Ji il 68.71 J7 t. LEA KGR
B, ATHNX S X B DL R ARy T, P T XN R AT 2
T

FRFEFE AT Il A 0% Y58 Sk 43 A 45 Ry 43 1, V0 9 b X 1 v
B AR PG R A R R (B 4e) o R X
SERREL AR B ORFE AT T [ 508 Y5 5, 4l ok 54. 11
i1 46.07 J7 t; Hoyoe R BEEL AR KRNI S8 B, T ORAHFE
AT T VR 4351 38. 67 J7.38.38 J57.33.30 Ji to 45AUK
FEOTARRHE , Z I FORFEFF F E 1 X E KRR = .
JE PRS2 P2 A A A AR 0 AR K R I A wh 5, SRR R 3
N R T — AR YA TR

GIEFEFE AT [l g U T B b X 3R A e AR R
JbA X B B AR A0 (K 4d) o RAEFnim PH B G5
AFAT SRR 22, 40 ) 12, 15 T3 11. 81 7 ¢, Holk 2
A DX RIHER B, 5 SSRE AT AT [ g R 2 43l ok 8. 75 T
7.81 T3 to GZFEFF AT IO YR fa A/ ) DXk A P e AR
[ap1

TR AT T [RS8 V5 Sk 43 A 1 00 5 EORFE FTAHAL, W5
TEH DX ARACER N = (] de) , 5 iy 2 Fn [ 45 8 vkt
FEFE AT g s 43 31k 15. 01 J3 R0 6. 77 J7 t, B A
SEUREL AT WO RS A AT R R 5. 70 U7t AR

KA, PUAL TR A A R B DX B ORI AT AT [0 5 s R A A D
PRHE B D UL AG AL A TS 2 R, SR AR A A X
W2 5, AL 1) R A8 A= R LE A58 8/ , T il i Fof A L 497
SCLE NS

ARl T A e 8 = b DX A v o T I E R R e
PRI 46) L AR AT FE R B Bz L BAGH B Aol R A
BER 535024 9. 05 J7 6. 70 J3F1 3. 01 J7 v, R il X4, 475
Bl SR AR R L MRl R R SR S S 5. 47 T
3.54 JiHI 3. 41 T3 v, G0 b B R — 4 B HAl X SOl R A
IR 5 F(EAE 3. 00 1 t Z2 40 .
2.3 FEMRRAEERZRZE ME3 LA, Wi
W X REFFUEIRA P 4. 40 v/hm, o i g i R AT
VR BEfC R, R 5. 31 t/hm? , JiE PR AT Al 2 9 1 T AR A o A
RO, R AT B I BN B b KRR AT AT [l i AT
AR o T I T A 2 N TR AT BT R R 200 O 4. 73 AN
4.25 v/hm’ G5 A/ INEERSFE AT RO A R 00 , Al 260 P 1 A2 7
HEHB D/ DA RAT AT SRR IR . DA AR Rk 2 B2 | b R 5
AN [A], 1 N 1T s AT B8 8 RE AN B G i 2 (L X
3.88 v/hm’, MRl A ) 9 I T2 (6K 0. 99 v/hm, e
V5 P AT AT R 22 e Y i T R T W8 D R 2y
SRR 2 %, 43500 2. 05 F1 1,79 +/hm’ 5 117 DU 54
PR AR B s 22 N 77 BF R AR T S0, A
0.24 t/hm” , AR AVRUAOL T A 95 D /N

®3 WMEBXBEFMRLRHRREZE

Table 3 Resource density of straw and forestry residues in Lianghuai

area

FhEFFE kB2
KIEDI gakmm e
HiIX C lA ) Forest Straw Forest
Area trop plan coverage resource resource
;T(g)airei x10* hm> density density
m t/hm? t/hm?
#ERG 17 Huainan City 52.63 6.70 5.31 2.05
#EJLTT Huaibei City 27.51 6.21 4.73 1.79
I THT Bengbu City 61.93 13.78 4.06 0.44
ELPHTT Fuyang City  111.76 20. 56 4.15 0. 86
fG N7 Suzhou City 103. 54 29.53 3.88 0.56
Z 7 Bozhou City 102. 61 16.48 4.25 0.24
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Fig.4 Distribution of agricultural and forestry solid waste resources in Lianghuai area
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