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Assessment of field crop process residues production
among different Provinces in China
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Abstract Process residue (PR) is an important part of crop residue resources. The annual yield of field crops PR
produced between 2007 and 2009 is evaluated based on provinces of China. The PR conception , PR factor and
calculation method are clarified. Among different provinces, rice husk factor varied between 0. 16 and 0. 20 and
averaged at 0. 18. Corn cob factor varied between 0. 12 and 0.22 and averaged at 0. 16. Peanut hull ranged between
0.25 and 0.30 and averaged at0.27. The factors of cotton seed hull, sugarcane bagasse and sugarbeet bagasse are
0.47,0.16 and 0. 05, respectively. Annual production of rice husk was 34.38 Mt and ranged between 500 t in Beijing
and 4.52 Mt in Hunan among 30 provinces. Corn cob was 25.72 Mt and varied between 3 000 t in Tibet and 2.94 Mt in
Heilongjiang among 31 provinces. The annual production of peanut hull cotton seed hull sugarcane bagasse and
sugarbeet bagasse were 3.78 Mt,5.49 Mt, 18.81 Mt and 0. 44 Mt, respectively. The equivalent conversion coefficient
from rice husk to standard coal was 0.49 and the equivalent standard coal was 16.85 Mt. For corn cob, the conversion
coefficient was 0.60 and the equivalent standard coal was 15.43 Mt. And the conversion coefficients and the equivalent
standard coal values were 0.59 and 2. 33 Mt for peanut hull,0.60 and 3.30 Mt for cotton seed hull,0.60 and 11.29 Mt
for sugarcane bagasse,0.57 and 0. 25 Mt for sugarbeet bagasse, respectively. In China, The total PR quantity was
88. 62 Mt,which was equivalent to 49.34 Mt of standard coal annually.
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Table 1 Value-taking for process residue factor of rice husk in the provinces of China
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AT B ZE R X IR [7-9] 3 0. 20
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li=35e) I ME 7 0. 20
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LIk [17-19] 3 0.16
LR [20-23] 4 0.19
W [24-27] 4 0. 20
iR [27-31] 5 0.18
i [32-35] 4 0.19
i} [8-11] 4 0.19
HAeBWX - H 29 0.19
VU e D B A X Py il [32-35] 4 0.19
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Table 2 Value-taking for process residue factor of corn cob in the provinces of China

Fif 43 X B HRKX kR R R HEAR BT REBUE
b5 X 9 AU [40-44] 5 0.17
R [40,44-46] 4 0.15
IR [44,47-50] 5 0.13
toE4 [44,47,51-53] 5 0.12
T 7 [44,47,54-56] 5 0.12
S [42.44,57] 3 0.15
HApgmx FYE 27 0.14
T IX P [58-61] 4 0.19
Bt [62-65] 4 0.22
] [66-70] 5 0.19
Hegmx  FHE 14 0. 20
EEFHE 40 0.16
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Table 3 Value-taking for process residue factor of peanut,cotton,
sugarcane and sugarbeet in the provinces of China
TEYI A HIRX B ok IR BEAKC LR R BORE
pidac AL [71-75] 5 0.25
g [76-80] 5 0.27
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IR [85-89] 5 0. 30
HARKH ¥ {H 19 0.27
AL WL [90] 1 0.47
Hapsd - ¥ {8, [90-91] 2 0.47
H e i [92-94]] 8 0.16
IR [92-93,95] 6 0.16
EEHREA ¥ {H 14 0.16
filt>e orsEmx [98-99] 2 0.05
Hapsd T3 {E 2 0.05
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Table 4 Conversion coefficients to standard coal for the process residues

T T 7 A R i ok 5 FEAS  FHHE/ (K /ke) RS
5% [100-104] 5 14 224 0.49
Tkt [105-108] 4 17 725 0. 60
A [109-112] 4 17 177 0.59
ke 52 [113] 1 17 492 0. 60
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i [118] 1 16 600 0.57
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Table 5 Production and standard coal equivalent of rice husk in 30 provinces of China between 2007 and 2009
AU HIBEX R/ 70 P/ o AiT AR B/ o Phs /T o AT AR R/ o bR/ O
b 0.05 0.02 T 262. 55 128. 65 py )i 281. 04 137.71
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Wi 124,39 60. 95 ENS 97. 04 47.55 [ 3438.20 1684.72
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Table 6 Production and standard coal equivalent of corn cob in 31 provinces of China between 2007 and 2009

BHHIBEX FR/ T ¢ b/ 05 oAWK FKRE/ 0 o bR/ 7 o[ BT R BRI/ o b/ T
b 11. 87 7.12 L 56.09 33.65 pan 119. 24 71.55
P 12.05 7.23 by 2.67 1. 60 Gl 84.59 50. 75
it 173.17 103. 90 YLVY 1.35 0.81 = 99. 49 59. 69
1L 7g 92. 28 55. 37 7R 243. 77 146. 26 T4 0. 30 0.18
SEn 195. 36 117. 22 b NG| 193. 26 115. 96 o 7Y 70.17 42.10
fi 154. 93 92. 96 ik 45. 04 27.02 H 38.30 22.98
T K 284. 65 170.79 W 26. 95 16.17 I 0.35 0.21
Ly AN 293,77 176. 26 IS 13.15 7.89 THE 21.13 12. 68
g 0.47 0.28 ] 42.43 25.46 el 57. 04 34. 23
VLI 41.09 24. 65 A, 1.46 0. 88
WL 2.18 1.31 LGN 48. 31 28.99 [ 2 571.67 1 543.00
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Table 7 Production and standard coal equivalent of peanut hull in 28 provinces of China between 2007 and 2009

BT ABK A/ o PrbedE/ 0 || ERX AR/« PR/ 7 | Bl AE K A/ T o PR/ Tt
k| # 0.55 0.32 WL 1.28 0.75 A=, 2. 14 1.26
K 0.08 0.05 B3 19. 32 11. 40 GIN 2. 00 1.18
wak 33.73 19. 90 P 6. 34 3.74 pa i 15. 30 9.03
11 7 0.62 0.37 PN 10. 19 6.01 N 1.68 0. 99
NEnn 0.82 0.49 1 7R 96. 04 56. 66 ) 1.29 0.76
i 11.12 6.56 bS] 105. 37 62.17 s3] 2.26 1.33
Tk 7.87 4.65 1t 15.18 8. 96 H 7 0.05 0.03
BRI 1.57 0.93 k] 5.81 3.43 B 0.35 0.21
53 0.08 0.05 I 7R 24.08 14. 21
T 9.73 5. 74 ] 9.65 5.69 RN 378.19 223.13
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Table 8 Production and standard coal equivalent of cotton seed hull in 23 provinces of China between 2007 and 2009

AW AR M/ 0 SR/ 0 AT ERK MRESE/ T o iR/ BT R MRS/ o TR/ T
dts 0.11 0.06 MDD 23.74 14,24 W P 17.96 10. 78
K HE 6. 31 3.79 L 2.10 1.26 I 0.16 0.09
it 52.83 31.70 St 27.70 16. 62 pa i 1. 20 0.72
1 g 7.82 4.69 ik 0. 04 0.02 M 0.06 0.04
N 0.20 0.12 YLVY 9.32 5.59 (i) 7.06 4,24
7 0.14 0.08 % 75.73 45, 44 H 8.90 5. 34
K 0. 20 0.12 bR 49.03 29. 42 e 218. 87 131. 32
it 0.21 0.13 W 39. 65 23.79 RN S| 549, 37 329. 62
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Table 9 Production and standard coal equivalent of sugarcane bagasse in 17 provinces of China between 2007 and 2009

AW AEAX HEEE/ T« PR/ 7 | AT AR HEE/ T o PiARR/ T | AT ERX HEE/ T o AR/

[R(53 0. 20 0.12 s} 3. 50 2.10 Gl 1.81 1.09
LI 1. 44 0. 86 A 4. 04 2.43 Py 16. 65 9.99
WL 11. 96 7.17 HiNE] 12.01 7.21 FeoM 10. 83 6. 50
LR 3.99 2.40 &K 193.76 116. 26 = 274.73 164. 84
i 10. 30 6.18 ] 1251.33 750. 80 5] 0.29 0.17
tANL] 9.31 5.58 fis3e] 74. 87 44,92 CAES| 1.881.01 1128.61

H R EAE 10T t IR, 21.85 5 vz [a), HAfr R M f 7E 0. 004 ~12. 46 J7 t
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Table 10 Production and standard coal equivalent of sugarbeet bagasse in 11 provinces of China between 2007 and 2009

B ARK WS/ TT o YA/ T AT AR FESE/ T o PR/ TT | BT AR B /TT © PTRREE/ T
e 2.39 1. 36 A 0. 60 0.34 H 1. 14 0.65
1 v 1.00 0.57 Ly U 9.62 5.48 it 0.02 0.01
SE4in 6.63 3.78 pa i 0.01 0. 01 i 21.85 12. 46
LT 0.31 0.18 =~ 0.006 0. 004 [ 43,59 24, 85
3.8 XKHEEMMIBFYERTRELSSE 1516.76 J1 t Z[a]  Prbpfi iy 0. 22~886. 93 7 t.,

A EAE 20072009 4E P By AR AL M Tl Mo PR B IR DA i TR P O
PP R IA R 8 862,03 1 . Pk 4 959, 64 Y VLPY VWIIE GRTEE P IR LT AR 2 Fg L T R
T (R 1D KA XA TR ™Y S 0. 37~ PRIETCAR AR I T8 = 9y 7 8 B E 401, 80 ~
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Table 11  Production and standard coal equivalent of process residues in 31 provinces of China between 2007 and 2009
il TR/ bt/ Al e =/ Prinit/ Eamil TR/ rsda/
H G X Tit Jit HIE X Tt Jit H A X Tit Jit
Jb R 12.57 7.53 T 369. 65 192. 72 | 433. 46 229.01
K 20. 24 11. 94 g 115. 94 58. 87 B 183.55 100. 61
| 271.78 161.59 YLy 401. 80 200. 10 = 492. 48 282. 61
1L 7 101. 79 61.03 7R 434, 39 257. 60 4 i 0.40 0.23
REdnn 214.09 127.03 bENE] 426. 56 246. 59 5] 93.29 54. 47
iy 252. 44 141. 89 Wk 411. 35 212. 84 Hl 49.01 29. 30
N 383.08 219. 88 bikE) 514.67 259.03 HifF 0.37 0.22
BIETT 560. 56 307.92 IR 438.16 239. 87 TH 31.98 18. 00
g 17.76 8. 80 ] 1516.76 886. 51 i 306. 73 182. 43
TLI 360. 58 184.95 W 106. 88 60. 98
WL 141. 90 71. 44 EN 149.17 78. 81 ] 8 862.03 4 933.93
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