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EEEHX 5 A (D RV IR RIEEL N
2440t (R D BT SEN 21124t Jbat. R,
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34.2%. Wit L&, N Bk, AR RR S,
I3 REFT R I 39.2%. 37, 0%1 13. 1%, 7K FE.
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I 10.7%. KL, AN TOKRRITEAE RS RS wEi X
RAE YRS AT A BN FH 1) 7

x1 HESHWXEEREMEF~EE

Table 1 Straw yield of different crops in Huang-Huai-Hai Plain 10%t
P fFUIFHZX Crops SR BRI
Province/city Tk N KA s fite PNE S K ffp ~ Totalstraw - Collectable
Maize Wheat Rice Peanut Cotton Legume Potatos Others yield amount
Jt 3t Beijing 229.6 26.5 0.4 1.6 15 1.2 0.7 1.1 262.6 2333
R Tianjin 128.4 65.0 11.2 1.8 28.9 2.7 — — 237.9 207.3
4b44 Hebei 22010 2009.0 60.0 14280 292.0 30.0 156.0 — 6176.0 5794.0
T[R4 Henan 2537.4 39917 548.6 1361.1 65.0 152.2 69.6 — 8725.6 7750.1
11445 Shandong 3807.4 33343 118.2 355.5 387.4 — — 652.9 8 655.8 7259.7
Ml Total 8903.7 94265 738.3 3148.0 774.8 186.2 226.4 654.0 24.057.9 212444

2.2 HEBHWXENZEEE

el 54 () FEFFE S T 0 6.94 thm?,
oAb Uik 8.67 tthm?, Ly LA b, JF,
RHAN 5.08 thm?, BRoRHEAh, 444 Gl REFF%
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F2 EHRBREEMANRBHERLE=E

Table 2 Density of straw resources and per capita hold of straw
resources
FEFT B o B
Density of straw
resources/(t:hm?)

N ARG R
Percapita hold of
straw resources/t

Province/city

4[5 Nationwide 5.94 1.47
ﬁél:f\?/asluf of five provinces 6.94 163
JL 3¢ Beijing 8.68 0.94
FKHE Tianjin 5.08 0.90
i1k Hebei 7.04 157
1 Henan 6.12 1.56

111 4% Shandong 7.97 1.83

AE AR SRS AEER 147t R 5 4
() P42 1.63 t, Hfili Rl 1.81 t, Kiftadk
4 0.90 t, LA T NSRS FF B8 A AT A
TR (R 2),
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GRHZFEL 80%, KETHIME AT 75%. MAEFT
PR ESRE, FOK. DEFREFRIH L0 S m, 20 d
ORI 1 37.45%F1 39.22%; 1 MAHXT A Bk E, &
Ky N KAE. fetEL MfE. KoL EEEL JLAEY
FEFERI B 25 B P AR s be 20 5 76.9%. 76.1%-
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49.0%. 31.6%. 4.4%. 8.8%F1 6.2%, LIAERMLATEEME
FIFAE GR 3D AREMREA RIS A ZE R, &
Ko e K ERFEH I LUEEMEFIIERME 2 32 2E
FIH T 5l BRI H &) 45.3%~56.4%F1 22.6%~
38.0%; /NEZFEFT 74.5%1EAALEMEFRIA; KFERSFEIRE
A AEURHME R 2051 by 52.9%F1 26.2%; KR AERS AT REJR AL,
FOAERMEF] 23 59015 53.3%11 27.1%; HAAE RS FF okl
o MEEME. BEdEAL 7l 41.8%. 28.2%71 22.8%.
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Table 3  Utilization structure of crop straw in Huang-Huai-Hai Plain 10*t
i 24
ﬁ_ﬁ‘rh‘ | | _*’J’_ﬂﬁﬁ | i FEWIRIE Crt?ps _ ‘ A jﬂi)ﬁﬁz‘ii
Province/city Utilization patterns Tk N TKF P Hide NGRS E =S At amount
Maize Wheat Rice Peanut Cotton Legume Potatos Others
JEEHL Fertilizer 118.10 21.20 — — — — — — 139.30
kMt Fodder 43.90 — — — — — — — 43.90
Jbsern Skt Stroma 1.00 0.66 — — — — — — 1.66
Beijing AL Energy and fuel 18.80 — — — — — — — 18.80
J5URBHE Feed stock — — — — — — — — —
/It Subtotal 181.80 21.86 — — — — — — 203.66
Nk, Fertilizer 16.86 24.33 0.73 — 0.11 0.05 — — 42.08
ikt Fodder 32.38 — — — — 0.17 — — 32.55
Feer kL Stroma — — — — 0.01 — — — 0.01
Tianjin fis 5t Energy and fuel 47.38 6.66 — — 6.11 1.12 — — 61.27
JsUEHME Feed stock 3.32 0.10 6.45 — 0.38 — — — 10.25
/It Subtotal 99.94 31.09 7.18 — 6.61 1.34 — — 146.16
Nk, Fertilizer 148.00 1500.00 18.31 374.11 150.81 20.63 36.13 — 2248.00
¥k Fodder 1220.00 200.00 22.95 657.89 — — 71.15 — 2172.00
ks ik Stroma 211.00 55.00 2.87 18.28 13.96 1.43 7.46 — 360.00
Hebei A5 Energy and fuel — — 117 27.96 52.71 3.59 3.05 — 38.50
J5UEHME Feed stock — — 6.01 143.06 32.26 — 15.63 — 196.96
/It Subtotal 1579.00  1755.00 51.32 1221.33 249.74 25.66 133.42 — 5015.46
Nk, Fertilizer 839.02 1753.25 48.84 175.29 — 20.26 13.34 — 2 850.00
¥k Fodder 812.66 343.45 198.30 486.09 — 60.77 23.73 — 1 925.00
WA kL Stroma 25.40 158.52 — 96.08 — — — — 280.00
Henan figdi4k Energy and fuel 163.62 224.94 — 120.89 40.55 — — — 550.00
JEEHME Feed stock 32.35 237.77 51.78 118.10 — — — — 440.00
/It Subtotal 187305 2717.93 298.92 996.45 40.55 81.03 37.07 — 6 045.00
HEEIME Fertilizer 1480.00  2039.00 10.30 21.97 15.93 — — 117.51 3684.71
A%k Fodder 989.26 178.21 15.46 236.69 — — — 174.13 1593.75
W44 kL Stroma 114.65 44.83 8.19 10.40 17.33 — — 15.67 211.07
Shandong stk Energy and fuel 393.65 148.16 291 38.60 216.88 — — 95.02 895.22
J5URIME Feed stock 133.78 232.84 53.04 4.40 46.25 — — 13.88 484.19
/Nt Subtotal 3111.35  2643.04 89.90 312.07 296.39 — — 416.21 6 868.96
HEEIME Fertilizer 260198 5337.78 78.18 571.37 166.85 40.94 49.47 117.51 8 964.08
A%k Fodder 3098.20 721.66 236.71 1380.67 — 60.94 94.88 174.13 5767.19
Kk b Stroma 352.05 259.01 11.06 124.76 31.30 1.43 7.46 15.67 802.74
Toal fEU51L Energy and fuel 623.45 379.76 4.09 187.46 316.25 471 3.05 95.02 1613.78
J5UEME. Feed stock 169.45 470.71 117.28 265.56 78.89 — 15.63 13.88 1131.40
4 Total 6845.14  7168.92 447.32 2529.84 593.29 108.03 170.49 416.21 18279.21

2.4 HESHWXKREVEFWOFAES
2.4.1 RAFREZALBEAR

F A4 BRGIR, X RS B R RS R
BN 5 778.7 Ji t, Hohdb st 4 58.9 7 t, LAERCK
FEFFAE, HRIREN 81.2%; RyEmiF4r 91.8 Ji t,

PLEKS /N2, Wfe 3, 300k 30.9%. 37.0%. 24.3%:
WALB R ARFEF 1 1606 1 t, LAEK. /NERAEAR
T, 0l 53.6%. 21.9%. 17.8%; I FF 44 4K AT
2680.6 /7 t, LAEK /N KFEAEAE N 2, 230l 24.8%.
47.5%. 9.3%. 13.6%; LIARAEFRFEFT 1 786.8 J5t, LA
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Tk, L HALFEFE A E, 4094 39.0%. 38.7%.
13.2%. BHEAE AN AP~ 1R e FFHER AT B3 &
VEW) A= 25 PR 853 10 S0 AR e AR VA UL FE JE F 9K, VERI

PR R R T B — B iR B B, R A L
ANAR RS AT B8 43 B A BRAS FOB AT sk 4k FE LA
Ko
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Table 4 Remaining straw resources of different crop in Huang-Huai-Hai Plain 10*t
Al ES/S N IKFE praes 4L INEES HAR HAth FEFT A i
Province/city Maize Wheat Rice Peanut Cotton Legume Potatos Others Remaining straw
At 5¢ 717 Beijing 47.8 4.6 0.4 16 15 1.2 0.7 1.1 58.9
R Tianjin 28.4 34.0 4.0 1.8 223 1.4 — — 91.8
L4 Hebei 622.0 254.0 8.7 206.7 42.3 43 22.6 — 1160.6
4 Henan 664.3 1273.8 249.7 364.6 24.5 71.2 326 — 2680.6
1iZ:4 Shandong 696.1 691.2 28.3 43.4 91.1 — — 236.7 1786.8
it Total 2058.6 2257.6 291.0 618.1 1815 78.1 55.9 237.8 5778.7
2.4.2 REATEFWE RN DR R G 5t 7 A AT DR R R 4l R B 4k 22 5 n

1) FEFFAERME TR : BTN IR X RS FRE
FHEAE 3~7.5 thm? I ¥4 1 e g R0 g sz - ek e
FUEFE SRR R, R R NE RN L F] 3 thm?,
Jemts R by RN LARBUE B AR 220 23.2.
444, 631.5. 792.6 F1750.7 J7 hmA™, FEFFf /N HAE Y
3 ik%) 69.6. 133.2, 1894.5, 2377.8. 2252.1 Jj t (8 5),
RS RS UR SR) 28%. BRI, B REAT AERML R 45
P, RiTAb A 5 20 1 RS R IR FH 2R 159.2 7 t 4k, 3L
KA T e NE R TR, 2 IR 3T AR .

2) FEFFURMERI SRR KIS A HEar “+
7 ROk AR, WA, W, AR KR b
e T4 2015 48, Wy2FRIAZEIAERL S =400 1 140,
1580, 580. 37. 27 Ji kP2, DIKESL AR FERNFT 1.7 t

AT D) T, 5 RS RME A K23 514
1938, 2686. 986. 62.9. 45.9 Jj t (¥ 5). Hrhi.

761.0. 30.4. 2.0 Ji t, M dbANLARIEFRIE S5 AL )
B> 234.0. 614.7 )i to

3) FEFFIERME R 5k s ARFETIE WIEg . thZ) “
T BRI R, 3 s R R
F)350 Jjt (85, FfEESEHE &1 1 Ll
EPT JLEFER R 1 050 JT t, 3 444 SIFE SR A
FEH8 0 40.0. 70.0. 138.9 Jj t.

4) FERFIERME R Fask: A& () RMHSs
FIASEETT %, Wb W 2R, KECKH AL FF R
RHY IR BE ) 29.4, 97.0. 497.9. 5.0 J7 ti*¢19,

5) FEFFATREVRALAIH B FBR L RS AT 5T -
M, dbnt. R Wb WERILZAR 5 4 (D REFFAT
ReAL R T 20 W)k 147.1. 26.2. 1 767.1. 2 774.8.
40856 Jit, WM 88012 Jt, (HESFFATWAEREN
41.4%.
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Table 5 Trend analysis on crop straw utilization in Huang-Huai-Hai Plain 10*t
Al AekHE fkHL HekHE JUkME AT REVRAL A H
Province/city Fertilizer Fodder Stroma Feed stock Potentials of energy utilization

Jb5{T7 Beijing 69.6 45.9 0.0 0.0 147.1
KT Tianjin 133.2 62.9 0.0 15.3 26.6
b4 Hebei 18945 1938.0 350.0 226.4 1767.1
44 Henan 23778 2686.0 350.0 537.0 2774.8
11444 Shandong 2252.1 986.0 350.0 982.1 4085.6

B Total 6727.2 5718.8 1050.0 1760.7 8801.2
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BHEA A I 454 E 5 Y -2 236.9~7 187.4 J1 t,
FEATREVEA A H B AL I g A8 L5 Y Y 0~7187.4 J1 t,
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AR R EC “ XSRS 7 1 U5 R HEBD RS AT 42 Ak
IR
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|~ 29 2K 117 %, e PR ey T s R X i
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TR AD . RS S R A2 1 04 S Rl 4 06 . A
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NP BRI BRI Z X, AR T
s ABHUTH AR TARSAT SEIR ST Z X, b A
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Analysis on distribution and use structure of crop straw resources in
Huang-Huai-Hai Plain of China
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Abstract: With the continuous increase of crop yields, the amount of straw, as a by-product, also increased
progressively. At the same time, since agricultural production style and farmers' lifestyle have changed a lot, the
distribution of straw appeared regional, seasonal and structural surplus. More and more straw was thrown away and open
burning at will, causing not only a huge waste of resource, but also a series of problems, like atmospheric pollution and
traffic interruption and so on. To solve the problems caused by relative straw surplus fundamentally, and to prevent the
series of damage brought by open burning, the key point was to realize the full utilization of the total straw. It was of
great significance to fully recognize and correctly evaluate the developing potential of straw resource for making better
use of total straw and optimizing utilization structure. This study made the research target with five provinces in
Huang-Huai-Hai Plain; combined with literature survey and organizing some discussions, the yield, distribution density,
amount per capita and utilization status of crop straw resource in Huang-Huai-Hai Plain of China were estimated, and the
potential utilization of total straw was discussed. The results showed that crop straw resource in Huang-Huai-Hai Plain
was very abundant, the theoretical amount of crop straw in five provinces was 2.4 x10° t in 2012, and it was 8.9 x10’,
9.4 x107, 7.4 x10°, 3.1 x10", 7.7 x10° 1.9 x10° 2.3 x10° and 6.5 x10° t for maize, wheat, rice, peanut, cotton, legume,
potatoes and other crops, respectively. The collectable straw amount was 2.1 x10°t. The mean comprehensive utilization
efficiency of crop straw reached 76% in this area of five provinces, and straw utilization efficiency of Hebei Province
was higher than the other four. Crop straw was mainly used as fertilizer, fodder, stroma, fuel and feed stock, accounting
for 49.0%, 31.6%, 4.4%, 8.8% and 6.2%, respectively, in terms of usage amount, but there existed obvious difference in
straw use structure among five provinces. The density of straw resource and straw resource per capita in
Huang-Huai-Hai Plain were higher than national average value, but the result from Tianjin was opposite. By analyzing
potential use ways, it could be forecasted the competitive demand amount for straw resource was 1.5x10° t, of which
straw utilization amounts for fertilizer, fodder, stroma and feed stock were 6.7x107, 5.7x10’, 1.1x10" and 1.8x10’ t,
respectively. Potential straw amount for energy utilization was 8.8x10’ t. Based on the results as above, the general trend
for total straw utilization in Huang-Huai-Hai Plain could be summarized as “ two increase’, * one decrease’ and “ two
regulation’. On the basis of original use structure, straw utilization amount for stroma and feed stock would increase by
2.5x10° and 6.3x10° t, and reduce by 4.8x10° t for fodder utilization. Adjustment range of straw amount for fertilizer
was from -2.2x10" to 7.2x10" t, and for fuel utilization was from 0 to 7.2x10" t. It should take ‘regional planning as a
whole’, which means that taking county or village and town as a research unit, and setting up a mechanism for long-term
operation are suggested to promote total straw utilization in Huang-Huai-Hai Plain.

Key words: crops; straw; fertilizers; utilization situation; utilization potential; Huang-Huai-Hai Plain



