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Field residue of field crops and its temporal distribution
among thirty-one provinces of China
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Abstract To accurately assess the quantity and spatio-temporal distribution of crop residues is essentially important
for its sustainable utilization in China. The residue quantities of all the field crops among 31 provinces in mainland China
were evaluated by using the latest crop residue index(CRI) based on different province or region. The residue quantities
were calculated as standard coal equivalence(SCE) according to the heating value of each crop residue from original
papers. During 2007 and 2009 in China, the annual crop residue production was estimated as 735 Mt which was
composed of 646 Mt field residues(341 Mt SCE,87.36% SCE) and 89 Mt process residues(50 Mt SCE, 12.64% SCE)
based on air dried weight. The field residue of cereal crops was evaluated to be 492 Mt (253 Mt SCE) annually,
accounting for 74.10% (SCE) of the total field residue, which was including three main crops,i. e. rice residue weight
198.65 Mt (91.78 Mt SCE,26.90% SCE) , maize residue weight 149.48 Mt (82.66 Mt SCE,24.23% SCE) and wheat
residue weight 143.73 Mt (78.34 Mt SCE,22.96% SCE) , respectively. Changes in crop residue quantity was varied
from 37.72 Mt (19.08 Mt SCE) in Hubei to 72.95 Mt (40.00 Mt SCE) in Henan province, and the top ten provinces
were Henan, Shandong, Jiangsu, Heilongjiang, Anhui, Sichuan, Guangxi, Hunan, Hebei and Hubei. Moreover, the highest
field residue quantity was harvested between July and September,accounting for 44.49% (SCE) of crop residues;and
only 1.37% (SCE) between January and March.
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Table 1 Heating value and ratio for computing into standard coal of field crops

P/ (M]/ke) IR
1E W FEA L - - B ke i
HRAH ¥ JACE- Y {6 HRAH 7 JACE- Y (.

o 1 — — 29.3 076 — —
7K Fe 8 11.70~16. 70 13.54 0.399~0.570 0. 462 [30-37]
INEE 8 12.00~20. 30 15. 97 0.409~0. 693 0. 545 [31.33-39]
Tk 9 13.00~ 18.50 16. 20 0.444~0. 631 0.553 [30.31,33-37,39-40]
HAt s 13 12.00~17.50 15. 96 0.409~0. 597 0. 545 [30.31,33-37,39-40]
CES 6 15.90~25.03 19.08 0.543~0. 854 0.651 [31,33,35-37,41]
HK 4 6.00~15.70 12.65 0.205~0. 536 0.432 [33-34,39]
Liipia 4 15.90~22. 02 18. 30 0.543~0. 751 0. 624 [31,33,41-42]
ik 3 15.49~16. 00 15. 83 0.529~0. 546 0.541 [33-34,37]
3 3 15.49~22.05 17. 87 0.529~0. 752 0. 610 [33.39.41]
= 1 15. 49 15. 49 0.529 0. 529 [33]
HoAlURHE 8 5 14.20~21. 32 17.11 0.485~0. 727 0.584 [31,33,38,41,43]
AN 2 16.00~19. 03 17.51 0.546~0. 649 0. 600 [37.42]
HoAh T 4 Ve 1 16. 00 16. 00 0.546 0.546 [37]
o 4 12.92~16.00 14.47 0.441~0.546 0. 494 [30,33,35,43]
B 1 6.00 6.00 0. 205 0. 205 [34]
A L 1 16. 10 16. 10 0.549 0. 549 [31]
-1 71 6.00~25.03 15. 46 0.205~0. 854 0.528 [30-43]
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Table 2 Annual estimate of residue and its standard coal equivalence of field crops in China during 2007—2009

Jit
et e T FF AL/ Prim it p— AT &L/ Primi i
Jit Tt % Jit Tt %
o E R 73 487. 80 39 046.18 100. 00 || B4 1 764.90 973. 34 2. 49
H [a] % FF 64 625,77 34 112. 25 87. 36 FH (B 1 1386.71 750. 21 1.92
TR P 8 862.03 4 933.93 12. 64 A 378.19 223.13 0.57
K Fei 23 303. 33 10 862. 41 27.82 | W 3512.03 2 142.34 5. 49
T &) % FF 19 865.13 9 177.69 23.50 | Z 111.23 58. 84 0.15
i 3 438. 20 1684.72 4,31 || oAb ioEHE D 582. 11 339. 95 0.87
INFE 14 373.43 7 833.52 20,06 | 21 JFE 14.92 8.95 0.02
EF.S 17 519. 50 9 834, 87 25.12 || HAbL 1Y) 323. 67 176.72 0. 45
FH &) 5 FF 14 947. 83 8 266. 15 21.17 || HE 3080.15 1 720.99 4,41
Tk 2 571.67 1 543.00 3.95 FH i) s FF 1199.14 592. 38 1.52
Hofh 42 1 876. 32 1022.59 2.62 i 1 .881.01 1128.61 2. 89
S 2 562.16 1670.53 4.28 || 124,23 41. 38 0.11
B 1551.75 670. 36 1.72 FH (1] 5 1 80. 64 16.53 0. 04
1k 2 605. 46 1614.68 4,14 it 3 v 43.59 24. 85 0.06
T &) & FF 2 056. 09 1 285.06 3.29 || MHEE 182. 59 100. 42 0.26
iR 549,37 329. 62 0. 84
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Table 3 Annual estimate of residue and its standard coal equivalence of field crops

in 31 provinces of China during 2007—2009

K O/ Prbr S TR/ b A i FFR/ bR A8 A

7t it di b/ % Jit Jit di b/ % it Tt hitk/ %
[ 64 625.77 34 112.25  87.36 8 862.03 4933.93  12.64 73 487.80 39 046.18  100.00
G| #: 117.61 64.85  89.60 12.57 7.53  10.40 130.18 72.38 0.19
K 172. 46 95.33  88.87 20. 24 11.94  11.13 192.70 107. 27 0.27
Mo 3 369.91 1858.06  92.00 271.78 161.59 8. 00 3 641.69 2 019. 65 5.17
1L 74 1161.99 644.34  91.35 101.79 61.03 8.65 1263.78 705. 37 1.81
NEEH 2 633,39 1 460.60  92.00 214. 09 127.03 8. 00 2 847.48 1 587.63 4.07
ST 1770. 60 931.97  86.79 252. 44 141. 89 13.21 2 023. 04 1073.86 2.75
R 2 659.15 1432.85  86.70 383.08 219.88  13.30 3042.23 1652.73 4.23
BRI 4 210. 64 2255.34  87.99 560. 56 307.92  12.01 4771. 20 2 563. 26 6.56
i 158. 99 78.25  89.89 17.76 8.80  10.11 176.75 87.05 0.22
I 4 606.13 2370.24  92.76 360.58 184. 95 7.24 4 966. 71 2 555.19 6.54
HL 953. 79 471.31  86.84 141. 90 71. 44 13.16 1 095. 69 542.75 1. 39
LB 3 949,05 2083.78  91.53 369. 65 192.72 8. 47 4 318.70 2 276. 50 5.83
Frog=s 730. 95 345.77  85.45 115. 94 58.87  14.55 846. 89 404. 64 1.04
PN 2 260.13 1086.50  84.45 401. 80 200.10  15.55 2 661.93 1 286. 60 3.30
i 7R 5 218.07 2862.05  91.74 434. 39 257. 60 8.26 5 652,46 3119.65 7.99
o] 6 868. 50 3753.02  93.83 426. 56 246. 59 6.17 7 295. 06 3999.61 10. 24
ikl 3228.73 1695.99  88.85 411. 35 212.84  11.15 3 640.08 1 908. 83 4. 89
Wi EE 3257.48 1600.29  86.07 514.67 259.03  13.93 3772.15 1 859. 32 1.76
IR 1519.15 722.44  75.07 438.16 239.87  24.93 1957.31 962, 31 2.46
i 2 332.50 1129.75  56.03 1516.76 886.51  43.97 3 849. 26 2 016. 26 5.16
53] 256. 25 121.22  66.53 106. 88 60.98  33.47 363.13 182. 20 0.47
R 1.037.73 524.69  86.94 149.17 78. 81 13.06 1186.90 603. 50 1.55
| 3517, 41 1839.59  88.93 433. 46 229.01  11.07 3 950. 87 2 068. 60 5. 30
B 1312.70 681.75  87.14 183.55 100.61  12.86 1 496. 25 782. 36 2.00
] 1 .829.74 947.23  77.02 492,48 282.61  22.98 2 322.22 1229. 84 3.15
7 i 195. 28 107.71  99.79 0. 40 0.23 0.21 195. 68 107. 94 0.28
B vh 1 333.70 733.96  93.09 93.29 54. 47 6.91 1 426.99 788.43 2.02
Hf 1169.01 638.60  95.61 49.01 29. 30 4.39 1218.02 667. 90 1.71
g 217. 33 123.11  99.82 0. 37 0.22 0.18 217.70 123. 33 0.32
THE 370. 62 196.81  91.62 31.98 18. 00 8. 38 402. 60 214. 81 0.55
eyl 2 188. 60 1251.88  87.28 306.73 182.43 12,72 2 495,33 1 434.31 3.67

TE o TR A 3 R 5T R ORI AR AR T R ST T IR AT SR L 1 SR AR A
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Fig.1 Percentage of standard coal equivalence of each crop’s field residue/total

in 31provinces of China during 2007—2009
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Table 5 Temporal distribution of field residues’ standard coal equivalence of the main field crops

in 31 provinces of China during 2007—2009 it
W R = EAUESy:
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A e i/ St Ft o HH/% st Ht o HH/% VR Tt i/ %
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