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China’s crop residues resources evaluation
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Abstract: The availability of crop residues in China is reviewed in this article. The definition of crop residues is clarified as the
total byproducts of field production and processing industry thereafter, and methodology for evaluating crop residues is discussed.
Based on literature, the progress on the crop residue assessment is addressed. The annual field crops residues in China from 1991 to
1999 were estimated between 6.0—6.8 hundred million tons, while the data for the process residues were not available. From 2000 to
2007, the annual crop residues were estimated between 5.9—7.3 hundred million tons, while the processing residues at the range of
0.9-1.1 hundred million tons. The reasons for the significant variations are due to the disagreement on crop residue definition,
different, even inaccurate residue to grain ratio data used in the estimations, and the lacking of clear understanding on the statistical
analysis and grain outputs related to the crop residue evaluation. With the complete statistic analysis method, the author’s group
evaluated the residues in 2006 and 2007 to be 7.4 hundred million tones in total, including 6.5 hundred million tons for field crop

residues and 0.9 hundred million tons for process residues. Moreover, the geographic distribution of the field crop residues was
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analyzed based on the harvest indices (HI) tested within the near five years.

Keywords: field residues, process residues, residue to grain ratio
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Table 1

China’s crop residues quantity during 1991-1999 (Residue quantity unit: 10* ton)

Field residue
Crop R/G

Field residue

Field residue Field residue Field residue

1991 1995 1995 1997 1998 1999

Rice 1.0° 18381 18523  0.623" 11 540 0.623° 12506 1 21 861 097 19173
Maize 2.0° 19755 22397  2° 22 398 2 16 841 2° 26 591 137 17548
Wheat 1.4° 13433 14309  1.366 13 962 1.366° 20 862 1.1° 12 070 1.03* 11729
Other cereal 1.0° 1712 1670 1° 1669 1® 921 1.5 2591 1.60*° 1940
Sorghum N/A  N/A N/A N/A N/A 2° 728 2° N/A 1.44° 467
Millet N/A  N/A N/A N/A N/A N/A N/A N/A  N/A 1.51* 350
Bean 1.5° 1871 2 681 1.5° 2 681 1.5° 2813 1.6 4001 1L71* 3239
Tuber 0.5 1358 1631 0.5 1631 0.5 1596 0.5° 4320 0.61* 2221
Oil crop 2.0° 3277 4501 2 4501 2 4315 2° 5609 N/A 5116
Peanut N/A  N/A N/A N/A N/A N/A N/A N/A  N/A 1.52° 1921
Sesame N/A  N/A N/A N/A N/A N/A N/A N/A  N/A 0.64* 48
Sunflower N/A  N/A N/A N/A N/A N/A N/A N/A  N/A 0.60° 106
Canola N/A  N/A N/A N/A N/A N/A N/A N/A  N/A 3.00° 3041
Cotton 3.0° 1703 1430 3? 1430 3P 1381 3° 1350 3.00° 1149
frf; fiber g0 g8 90 N/A N/A N/A N/A L7 83 1.70° 80
Sugarcrop  0.1° 842 794 N/A N/A N/A N/A 0.1° 979 N/A N/A
Sugarcane  N/A  N/A N/A 0.1 654 0.25° 1973 N/A N/A 025" 1868
Total 62420 68026 60 466 63 936 79 455 64 063

Wang et al¥) MOA/DOE!"! Li et al™ Zhong et al'® Han et al"”!

R/G: Residue/Grain ratio; Literature cited for R/G: “unmarked or unclear; "MOA/DOE!""); °Agricultural Technology Economic Manual
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Table 2 China’s crop residues quantity during 2000-2003 (Residue quantity unit: 10* ton)

Field residue Field residue

Crop R/G R/G

2000 2001 2002 2003 2001 2002 2003
Rice 1.0° 18791 17758 17 454 16 066 0.62 11063 10 874 10008
Maize 2.0° 21200 22818 24262 23 166 24 22818 24262 23 166
Wheat 1.4° 13 949 13 142 12 641 12108 137 12823 12333 11814
Other cereal ~ 1.0° 1168 1094 1186 1131 1 1093 1185 1132
Bean 1.5 3015 3079 3362 3191 1.5 3079 3362 3191
Tuber 0.5 1843 1782 1833 1757 0.5 178 1833 1757
Oil crop 2.0° 5910 5730 5794 5622 2 5730 5794 5622
Cotton 3.0° 1325 1597 1475 1458 3¢ 1597 1475 1458
Bast fiber crop  1.0° 53 68 96 85 1.7 116 164 145
Sugar crop 0.1° 764 866 1029 964 0.14 866 1029 96
Total 68017 67933 69 131 65 549 60 967 62311 59257

Wang et al'” Cao et al

R/G: Residue/Grain ratio; Literature cited for R/G: * unmarked or unclear; ® MOA/DOE!""; “Agricultural Technology Economic Manual
Editorial Board!"*); ¢ China Association of Rural Energy Industry (CARED)!.

R3 20042005 FHEMEMRBHRZREMITHE EHERM: HH)
Table 3 China’s crop residues quantity during 2004—2005 (Residue quantity unit: 10* ton)

Field residue Field residue Field residue Field residue  Process Process residue  Crop residue
R/G R/G R/IG

Crop

2004 2005 2005 2005 2005  residue index 2005 2005
Rice 1.0 1790918059 0.623° 12467  1° 18 059 0.9 16253 0.27 4876 21129
Maize 2.0° 2605727873 2° 32704 2° 27873 1.2° 16 724 0.25 3484 20208
Wheat 14" 1287313642 1366° 16187 ~ 1.1° 9388 LI 10719 10719
Other cereal ~ 1.0° 1025 1036 1° 969 15 2090 16" 1658 1658
Sorghum NA NA NA 2 766 NA NA L6 N/A N/A
Millet N/A NA NA NA N/A NA NA 16" N/A N/A
Bean 15" 3348 3237 1.5 2342 16" 3237 2 3662 3662
Tuber 0.5 1779 1734 0.5° 1679 0.5 3469 0.5 1734 1734
0il crop 20" 6132 6154 2° 5700 N/A  NA N/A 4423 4423
Peanut NA NA NA NA N/A 1.5 2860 0.8 1147 0.313 449 1596
Sesame NA NA NA NA N/A 3 125 2.2 136 136
Benne NA NA NA NA N/A NA NA 2.4° 87 87
Sunflower N/A NJ/A NA NA N/A NA NA 3 578 N/A N/A 578
Canola N/A NA NA NA N/A 3 261 1.5 1958 1958
Cotton 3.0° 1897 1714 3P 1560 3 1697 9.2° 5257 N/A N/A 5257
Bast fiber crop 1.0° 107 110 N/A N/A N/A N/A N/A 125 125
Sugarcrop  0.1° 957 945 N/A N/A NA NA N/A 2741 2741
Sugar beet N/A NA NA NA N/A 01* 78 0.1° N/A N/A 142 142
Sugarcane N/A N/A NA 025 713 0.1° 866 0.3* N/A N/A 2079 2079
Other NA NA NA NA N/A N/A 558 N/A 12527 12527
Total 72 084 74 505 75 087 72911 73153 11030 84183

Wang et al'™ Liet al” Zhang et al® Bi et al™

R/G: Residue/Grain ratio; Literature cited for R/G: * unmarked or unclear; > MOA/DOE!"Y; © Agricultural Technology Economic Manual
Editorial Board!"*,
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&4 20062007 FHEENEFZRERITME FEHERMA: HH)
Table 4 China’s crop residues quantity during 2006—2007 (Residue quantity unit: 10* ton)

Field residue Field residue Field residue* Process residue  Crop sesidue

Crop R/G _— R/G PRI
2006 2006 2006-2007 2006-2007 2006-2007
Rice 0.68" 12 500 1* 18 260 18 520 0.23¢ 4340 22856
Maize 1.25° 18 200 2’ 29 100 13 639 0.15" 223 15870
Wheat 0.73¢ 7 600 1.1° 11490 13236 13236
Other cereal N/A N/A 1.5° 1580 N/A
Sorghum N/A N/A 2° 340 N/A
Millet N/A N/A 1.6 280 51 51
Bean N/A N/A 1.6" 3370 N/A
Soy N/A N/A N/A N/A 1505 1505
Tuber N/A N/A 0.5 2720 N/A
Potato N/A N/A N/A N/A 1039 1039
Oil crop N/A N/A 2° 6630 N/A
Peanut N/A N/A 1.5° 2200 1144 0.275% 30 1444
Sesame N/A N/A 3° 200 N/A
Benne N/A N/A 2° 70 N/A
Sunflower N/A N/A 2° 360 240 N/A N/A 240
Canola 1.01* 1300 3? 3 800 3002 3002
Cotton 5.51° 3700 3 2020 3029 0.48" 54 3565
Bast fiber crop N/A N/A 1.7 150 N/A N/A
Sugar crop N/A N/A 0.1 1110 N/A N/A N/A N/A
Sugarbeet N/A N/A 0.1 78 N/A N/A N/A N/A
Sugarcane N/A N/A 0.1 1 000 658 0.06' 131 1966
Banana N/A N/A N/A N/A 097 97
Tobacco N/A N/A 1* 290 168 168
Other N/A N/A N/A N/A 9052 9052
Total 43300 76 200 65 381 871 74 092
Cui et al™ Gao et al”! Wang et al (unpublished)

R/G: Residue/Grain ratio; PRI: process residues index; literature cited for R/G and PRI: * unmarked or unclear; ® MOA/DOE "V; © Estimate
data of harvest index dated from 2005 to 2009 based on Province or Region '*"]; Jia XL et al'"!; ¢ China National Standard: Rice Quality
(GB/T 17891-1999); ' Evaluated by the authors who took samples; ¢ China Agricultural Standard: Peanut for Edible Oil (NY/T 1068-2006);
" Zheng et al. (2009)!'7; P Ratio of leaves and tops air-dried weight to fresh stem product weight!'.
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Table 5
quantity unit: 10* ton)

China’s crop residues quantity and characteristics of regional distribution between 2006-2007 (Residue

Feild residue

Process residue Crop residue

Region Average value Percent of the Average value Percent of the Average value Percent of the
total (%) total (%) total (%)
Northeast 71.77 11.0 11.960 13.730 83.73 11.3
Northwest 74.77 11.4 5.820 6.682 80.59 10.9
North China 163.49 25.0 13.620 15.636 177.11 23.9
East China 90.26 13.8 10.220 11.733 100.48 13.6
Centre China 96.65 14.8 15.980 18.346 112.64 15.2
South China 50.39 7.7 18.410 21.136 68.80 9.2
Southwest 102.23 15.6 11.090 12.732 113.32 15.3
Qing-Tibet 4.25 0.7 0.004 0.005 4.25 0.6
Total 653.81 100.0 87.104 100.000 740.92 100.0
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