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T TR R E S0 7, FEHE T4 bArdER; &
EEEPLIRE. B NS4 E 3 MIEESaRE b E
FEAF BTUR E o AH ORHIF FU % — L X S R A R 64T T R
BEI0HT, PR KT IR HEHT T REAT RIS
RIS 1500, 7 I 8 v v DR AE RS R 02 08 2
A B FIFEERI T SRRSO AR A J KAt FF A A 5 X
N, A HE Y RS AT RIS R A AT BE R . ik
T W SRS AT LRI AL J5 1 SRR VAN 4 [ RS AT BT 254
AL TORME R T 7

ARSCE W FEREFT 28 A R R AR ER S, AR AT 5t
PR M S BPORE. AR, R
e BRIV 7%, R8T 2015 SEREAF R E, X
WEEA VRN FEFTAERME TR BEVRACSERE AR ATE 77,
A RS mFEF LR AR A, RFEFT 2GR 3t 23 X3
RN, UM IS S R e S BB ie S 4%
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1.1 MXEie

PRURAE VA, B X I A . XIS R AR BEIR
B TR HESHATRIEEN, i S SRS X o A
BUR, diadol. BH. RRIRSE R KR RAH R, &
VPG RS FT AR R IS A 1 BRI 7

RN T FES e, LM BT KEE. BT ES
KT, FRIRIEIA P K SRR T RS R R B e, &
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B, o2 KEH .
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RN R G AT, SCIIEIRLTT . BIEIEIRE T 1) “ I
EA-F R -3 3R (reduction-reuse-recycling) &
JePl R, AT G EM MR RGN, &N &R
2 A @A, fid &A% ool sk AL |
Breeli . T SUsAR, 780 RIEREFT A I 2 ThRg
ERER, KR LS ST SR A Pk A, &2 5F . A&
DAL G IFE, TILRE A B E 7T

RpAobe . RTEEMM. a3z “ oeHMb”
MRS 7, WRRRREAT 2R M S AR A = A &
WA TR SE P B IR AN, SEBUROLAIIE . B ARIRIA
AR kA A B (2

WATRTE . BRI GEN . 780 RIE T R 5
BHEE ML EMIEN, @ Ui Fm, el oyEms,
KRS 5K PO AL 28 B8 IKEE, 18
R AT I T A K, LR RT AR, Ol
etz 3o s, LT IRE IS IR M 2%, SCELRSAT
Wettig &AL R i A,  DRBEREFT S 22 H
1.2 A E

ST A ) 5K FIRIEIA . SES IR A
9T, SREFZISFEFTEICH /g, S b kA% e ik B 45 K]
R, e XEEEE, B C—FE2on. KAREY
FEFFLRERIAEE, “—F7 BPRURL A= 5 R A Be JEF
v, R EBOW TR, PLACRH FHRER) &
fii b, “Zo0” BRG] SR e, SR AT
TRE REE HERLS RN AE 22 TR T [ AR, e
AP RERF A RN R SRR R TR A R0H
L ZRE e BRI IIREAT 4 6 A R .

1D FEAFAEEHMEA T /)

Re =) Rl DxF,
i=1
b B ARATIERHME R 71, 5t B DRSS T A
RAEDREATAESS | AATICERE SRR, 7Tt RS &
HIAAEAREAT IERHEIE A T EE 2
2) FEAT R R )

PSZQXZSCG, PxC;=M(})
i=1
X PoAREFHARMERI I 71, 73t Q A4 Fafy B £ 1]
BRI, ke/ Ched)s SGr DA | A&7 |
B E, ik (D) CONREMEIT RES Y&,
M) RS | AT E R, it
3) FEFFREIEAG . ERMEERME R I 7

n
R =Y PR
i=1

K R AT RERAL . FERMEBERMERI I 71, Tt
Py (i, D RE i MURIEDFSFTIES | B RS FT ARG
FEMLEUR R ISR R &, Tt
1.3 HUEXKIR

EELEREAFERTEREE. TIERERE. FHE
RIS T 2016 2 E RN ] ARSI .

2 BHERESESHAIRK

2015 fFJE, A ERAEM R A S E 104 14t Hor,
AR TR 9 14 to FFEFFRD Tk KIg. =
KEAEDFEFT TSR T2 Bk B 3.61. 1.97 1.55 14 t,
HRSFTRTCER SRR 79.2%; #Z X4y, HRAR. ZRAb. AR
o XSRS AT SRR R, U S 5.3 14t di AR 1 59%

2015 EREFTRIHEIAS] 7212 t, FEFFEGEARIHRIL
3] 80.1%, VEILE 1. FEFFILRME. TkEME. BREME. TR
B FERMEF 2R3 58 43.2%- 18.8%- 11.4%- 2.7%-
4.0%, FHAERl, fRl FkL i E 66%, TR T AERML.
FEMESER AN E . SRR, B, ERIXLL
REEMERI A 32 e, PEdEX DLARRL. mklgs &, %
A DCRERE, BRELEE G5 AR A DXORN G R A X T2 A e
R PHEE, TR oA R S SR

#x 1 FERXWBEFEESFRE
Table 1 Comprehensive utilization of straw in different regions
%

AR
sx EELNLE
Collectable  fpg|

F4FTFIF 2 Utilization

RAFA AR
gy Unutilized

Region TR ERL AR ¢
energy  Fertilizer Feed Base Fuel Raw material rate
ratio

ARAEX

Northeast 19.09 28.8 178 05 135 2.5 36.9

China

#AEIX

North 12.53 379 335 123 538 1.0 9.5

China

e

Central 16.66 53.6 123 23 98 39 18.1

China

HRX

East 23.21 546 127 47 109 2.6 14.5

China

i

South 7.12 39.8 73 29 219 4.8 232

China

[liElAS

Northwest ~ 12.23 432 291 31 59 2.0 16.7

China

PHR X

Southwest ~ 9.16 352 229 32 184 3.1 17.2

China

4= [ Total 100 432 188 4.0 114 2.7 19.9

INFE L IKFEREFF CAIERMERI R 32, R RN
63.1%F1 55.2%; FERFEFLLWAEMERIH 83, FIHZH
57.4%; TARFEFFLAIERME. WRMERI A E, FIFAZR S
A 35%F1 29.2%; L RFEF LLREEME  TRMEFI R A 2,
P4 HIN 22.1%81 31.2%; feAERFRME. BRHME
HE, FIFHZRD AN 16.9%F 26.0%; Hife. W=, HIE
FEAF U DARERME . BREMERI N 32 . KFEREAT 2 B0 A
fEde . R, RIBX, BFEHIE. o widb. Pl
A B RITEEE G . INERFT R, R,
HJEIX, BT IR Wb, OB 40
KA EE MR b BRX, BIHERIT.
FARL b, iR, R . NERE I TEE 0. W
FEASMEET, PIR. BRI, GREEd. W)L
R R IR S A0 MR AEFEAT E B A fE v
by R, BRI, BFERE. LRSS . E
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RESH EEAAAEEFE X, WRER. W), StHEE
o GIRAERT L E A AL AL XA SRR 52
HAEE AT o H RS AT B A AR R AN T R X
IR = B SEE 0 -

3 BHEETREAN

3.1 FEFFRERMLFI A

FEFFREARME R A 3 BN EBERH, 2015 250 H A F
N 3.89 12, t, P RALTHAIE S 13.4 kg/hm®. 7R
HEFE AP AL X RS FF A RME R B =, 5l 1754 18.0
A 18.2 kg/hm?®, 43931 i FEFF AT ISR B 54.6% 39.8% 1
43.2%, HEpIX, EIEX . RIEX 08 144, 111 M
10.6 kg/hm®, 205 G AREFF AT YL B 53.6% 37.9%F
28.8%, PHEEXFEFFACRMER &R, N 6.7 kg/hm?,
R TR B 1Y) 35.2%

FEATIE H JEAE T3 b o, BEA AR s A LR
FERMAEKRFIAR, R IEEHABENR, &6
EEHOK BB, R REETTHAES T SRR
B, FEFTIE H RefE B NN e i, SR IE HAE
T3 2.75% o 75 ZRU — JETR] — 25 R b Hb X R A58 H 7
B AEFAF AT bt SR B AHE 0, SR KT
Ff R m ik, % KSFA 200~300 kg/hm™.
20132015 “FAET B HE X F EK-KFE-F EKREER R
T, AEORSFTIE RN HIE 16.7~23.3 kg/hm® 2 [H],
CUABIVED) 3 P A0 3R IR R B AR sl N E &
KA A M X SRR FTIE H RE4EFRI = 1 L3 A= 0, )
IS B2 A OB A FF A TR . B R AL RN R 2 o R H
0O, AR 4 LA _ BB 78, FEFFAERMERI A &R — N,
K 50%M% 50%1t, ik X e A&t &
DL, A B T ARRS AT I8 I BN 16.4 kg/hm?, FEFFAE
BHERI SR TTIL 4.76 12 t, FEFFACRMGRI 78 /) ar
hn8722.4 75 to ANE X IASFEIERHMESE & WA 2. AR
XAEFFAERMERE IS iR, HUCOyEALRIE R X .

R2 FRREREFEBHLFIREN

Table 2 Straw fertilization utilization potential

2015 (AR I A i e g TR ORIy e s

o Mheumiodd Uniroumedro [z re
4 2
2015/(10"t)  field/ (kg-hm™) potential/ (10° 1) (10* 1)

HRAEX
Northeast 4943.4 10.6 8 586.7 36433
China
X
North China 4276.0 11.1 5636.8 1360.8
X
Central 8033.9 14.4 8033.9 0.0
China
HERX
East China 11413.2 17.5 11413.2 0.0
X
South China 25526 18.0 3203.1 650.5
[liiE|ds
Northwest 4751.2 18.2 6601.2 1 850.0
China
FarIX
Southwest 2905.5 6.7 4123.0 1217.5
China
4:[F Total 38 875.5 13.4 47597.9 87224

3.2 FEFFERMLAIA

2015 4F, EFEFFEAEMERIHSE 1.69 14t HFs
MR R IR RN 18.8%. IRIEHESHES, 2EA4.
. I, BERMEFERIE 122 103k, FAEE 228
2R, HAEAR TR E 8 kg/d G448, A iifiar
SRR S AR EIR, AEETRPEE 31 746 7 1Y, B
i R TR R SR B 59.1%, THP=EHH 4.73 ke/d
CkA2E), EIAFEEMN T, AR FERE
3.27 kg/d CGkA=4E8), FREFARMEFIH S &L 2.2
2 t, FEFFEDRMGR G N 71 51223 Ji to

R R A A AR AN 2T, FEE AT S
WreE. VUi, PR, HiE. . HORSE . R,
2 [T B s ] R TR E R 59.1%. P Phbh
X - R R 1 92.3% 80.9%, ik, ¢
M X AT R AR B T SR B 70.7 %0 48.1% . HE AR
Herb ZRAbH X T A G EL T R B 14.9%116.2%
F123.5%.

PEAL bR e X AR AT R ] L B
HEERMT R, B, BR, E. RIGWXTEMRG
FHRDE A R B & TR SR Y 42.8% 63.7%- 66.7%
1 76%. A [EFREFFIRRL LG 24 5 3 4R 1 7 SR R
40%, Hrf, RACXAEFARLLE] Y 52.5%, EAEFIER
X i B IS 40%.

HET, JT 2015 4543 & X i 5 7= 5 A RS F11A
RIS, LR 3. b, PEALRIvPE R X PR 5 45
R T 100%, AEEYPEEAF AR, RIGX.
HEZR DRI AR XA B [ 25 2893 R 76%63.7% 81 66.7%,
AP A AT AR . AR XA R AR RAR, N 42.8%,
AN N o T 2 = S R N (T = S vy S RN
W71 5 122.3 Ji to
3.3 TEFfeelRAIA

2015 4F, AEFEFREIEICFIHE 1.03 12t fEFH
FEALRETR R B2 2 740 J3 t, AR AW B A R
R HE 800 F7 t, RN K HE 260 7T kW, 44
RARAAEFIFHEZ) 50 12 m® s REFFE N ELE T 7 A s
HHERIHREZ) 7 546 73 to FEAHENAEY R AR SR, &
BHEE. EMAEFRS, HAREEE NGB
AL, TR EL. EIRRA . RESE, H
BB AR . RIRVREABEIR, A X 80E
R A Fus A .

FEFF R R I 73 o0 i, DS H R JERE, A5
R EPIRRA S RBREL S 50%1E; REFF A
J14% 300 m*/kg i3 1 t ZEM 5 R RRLRI RS AT 4% 1.2t
Ths TR, A R AT A B R S FARAY R R R A OB
BN, EREAERN B R AR, B AR X
BIADE R EACERT R SR, AScik Adb. vhd
PG T X PAARIR B 42 10%711, Hoth X S5k BRI 2 4% 20% 1
MRPE-+ =] AR IR R, #2020 45, AEA)H A
BHERIHE 3 000 /5 t, RREDRHEE 700 71 kW, 4
W FRIRSER T EL) 80 12 m®, HEIMIEE, FEFF AL REYE
FIHERIER S 615 Fit, LR 4. tt, FEFFBLGEE
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TER RGN 77 2 875 73 to BEEIBULIEFEAWIG N, £
MR RS, DRSS R ER, FHER
T T R LR s AR, REFFREVEAL R FH T 0
SEETIR 12 006 J5 t, FEFFREIEAL R IniE 77 1 720 75 t.
3.4 REHEZEEFABHSH

FRIE A FEFFF A S RIAECE, BL 2015 ST
SETRIREONEEME, O A EFEF AT TR 9 14 ¢ A
RFERaE, FEFFIEEMERI & 3 592.2 77 t AERMERI &

2450.6 /3 t FAMGRFRRAE . S ERIEVREFT 2GR H &
& 8.76 14 t, FIFHRWIL 97%, WER 5. B XA,
A X SRS AT A F R BT 90%, b, et X FEFFF
F 5 SR TR T X R T U S S, 2 B R 2
B TR 5 ] SR AN UL ES, i e AR 2 A e R
K, FREFFEREE RN KIE IR &, BRI 1556.8 77 to 7
XA AT LR RN 87%, W 40 Kk H L], 1R
R EERA.

%3 FEXERADRLHIAEEA

Table 3 Straw feed utilization potential in different regions

Biitren
KIEBIFRE s e e e REATFRIFIE A g AR AR
X = AL - Sl i ) 4
X Large herbivore iﬁL% WEwRE T ﬁr"‘% Hay i Straw feed Forage JnHE Increase H?FJ.HJ‘I B
Regi . Sheep breeding Forage production/ . . - Estimated .
egions breeding stock/10° demand/10% 10% consumption/ self-sufficiency  in straw total straw Straw ratio
stock/10" 10% rate/% feed/10% 4 tototal feed
feed/10™t
demand/%
ZR4EIX Northeast China 15442 22573 58273 1370.2 3060.0 76.0 1397.1 4457.1 76.5
#£4E[X North China 1547.9 8346.8 93944 6 645.8 3771.2 110.9 -1022.6 2 748.6 293
#ErR[X Central China 1795.5 29378 6958.5 1124.8 1850.1 42.8 3983.6 5833.7 83.8
#£7R X East China 1119.1 36713 5411.8 806.8 26429 63.7 1962.1 4 605.0 85.1
#£F5 X South China 806.1 310.8 25353 1220.4 470.3 66.7 844.6 13149 51.9
Pidt X Northwest China 1962.7 8659.9 10 788.5 8729.3 3199.0 110.6 -1139.8 2059.2 19.1
PR3 X Southwest China 3411 4916 12 831.1 118494 1884.3 107.0 -902.6 981.7 7.7
4= [F Total 12 186.5 31099.9 53746.9 31746.7 16 877.9 90.5 51223 22000.2 40.9
x4 FREIXEFEFERLFHAEN
Table 4 Straw energy utilization potential in different regions
2015 4F FEFFREJRALF FH I8 /) Energy utilization potential
Zby
RERAL AU 2 UBLLAEIRR] e o mEMLREE o ey TEOLAA
X ﬁm@%ﬂﬁﬁ %M;%imnd?ﬂ (25 B A R e TR %M‘%Jﬁcﬁnﬁ Y Sy ﬁ‘m,«)i%ﬂﬁﬁ 1 B
. & Total FH & Scale - RIS o FIH & Scale o JA & Total
Regions Used as = Biomass Bi Rk = Used as Increase of
energy energy iomethane/ . energy energy
o2 e fuelwood/ power/ ) Biomass o2 fuelwood/ o2 energy
utilization/ utilization/ 10% 10*kW 10°"m briquette/10% utilization/ 10% utilization/ utilization/
10 10 q 10 10 To't
ZdLIX Northeast China 2324 441 1883 100 18 450 1194 1567 2762 438
#£4E[X North China 658.2 491 167 120 11 600 969 148 1117 459
fEFH X Central China 1465.6 681 785 140 16 900 943 804 1747 282
#£7R X East China 2271.6 640 1632 210 16 600 1251 1329 2580 308
475X South China 1401.8 297 1105 65 2 450 504 925 1429 27
bl . 648.3 114 535 35 11 100 427 396 823 175
Northwest China
P IX . 1516.5 76 1440 30 6 100 326 1222 1548 31
Southwest China
4x[H Total 10 285.7 2 740 7 546 700 80 3200 5615 6391 12 006 1720
*5 AREXEFEFEESFRED
Table 5 Comprehensive utilization potential of straw in different regions
=5 22 N 22 A % 3 I Y FEIR
. fuﬂ?mnﬂﬁﬁ/%ﬁ ﬂl{&%’ﬁﬁ’i éﬂinjﬁuﬁaﬁ— iahu{gjj 5] %Ufﬁzibﬂ HE?H%UFHiEﬂH LH‘J’%IJFHiEjJu I’i’éﬂﬂfﬂi‘?ﬁﬂmﬁ
X Comprehensive Comprehensive it Increase . 7% 77 Increase in #% /] Increase in .
. B Collectable R 1% /% Increase . RO 77 Increase in fuel
Regions utilization resources/10°t utilization total marein/% fertilizer feed utilization/ utilization/10%
potential/10% rate/%  potential/10% B0 utilization/10% 10%
Z1tIX Northeast China 16319.4 17173.4 95.0 5478.0 31.9 36433 1397.1 437.5
44k IX North China 11 000.1 11273.6 97.6 797.2 7.1 1360.8 -1022.6 459.0
41X Central China 16 542.7 14 986.8 110.4 42654 28.5 0.0 3983.6 281.8
#7R X East China 201242 20 887.1 96.3 2270.5 10.9 0.0 1962.1 308.5
1E7 X South China 6439.2 6 406.2 100.5 1521.9 23.8 650.5 844.6 26.8
P4t [X Northwest China 10 046.6 11 002.0 91.3 885.0 8.0 1850.0 -1139.8 174.9
iRg X Southwest China 7174.6 8 246.0 87.0 346.2 4.2 1217.5 -902.6 31.4
4= [# Total 87 646.7 89975.0 97.4 15564.8 17.3 87224 51223 1720.1




222 flk TR (http://www.tcsae.org)

2019 4

FRE AR S SCHR T VE[16], FEFFAERMEAIZ (ND. %
(P,05)\ # (K,0) #IR TR THIR S AL AL 7153 01h
434.5. 137.5 F1796.3 73 t, AFEXIBAIEE I T 6.
K AN Bk KEL FFREEYHEIL N, P,0s fl K,0
SEFESRESM 4 15004 6004 1700 73 t, F5REEHIA 1: 0.4:
1.2 (N: P,0s5: Ky0), FEFFALEMERFHRESS HESAULIE
FREM 29%. 22.9%F1 46.8%.

A S5 RAFRE B 3:7 i1 AR AR
24 kg/ CGk-d). JRIBFAR 124 kg/ CGk-d), WHEZEER"
A 13.63 kg CGhkd R HEE 843 kg Gk d). 4
PR (ND B 4 kgt BE (P,0s) FiE/r%2.7
kg/t. B (K,0) Fiman$2.2 kg/t; AFIRIBHE (N) i
EOH 7.8 ket B (P,0s) Fis4r41 0.6 kg/t. 4 (K,0)
FREEL 12 kg/te EFAETE R 0.69 kg/ (H-d)\ JRIET™
A8 0.41 kg/ (R-d), FEFAEHE (N BRI 7.5 kg/t.
# (P,0s) FREE 2.6 kg/t. 1 (K,0) &5 4 ke/t,
FRRBPER (N) RESH 14 kgt B (P,0s) B3
1.96 kg/t. 4 (K,0) Fr At it kbt iid i

FEMFRIRIE /1 2.2 10t HEBBFRH AR 433 123k (R,
IR B 145101, HFEE 8.2 14t IR 6.3 14 to
iR (N B (P,0s). #1 (K,0) B FE0 BAULIE
W45 1 047.1. 281.5 F111088.7 /7 to

TS AR R R, RS R 2R A I AT R [
BEBACAL AR 712 B RE(ND 1 481.6 /3 t B AE(P,O5)
419 F5 t. PR (K,0) 1885.1 /it (¥ 6). BRI
MR 1571 Jo/ts BEEE — % 2 500 T/t SALER 2 500
TG/t T2 AT AT A RN LRI B LAY 685.9 12
JG, YA AL FEFF B AR AT 2 A 98.5 Ju/t FEFT.

FEAT 4R KPR 14.6 MI/kg #1022, ARAESE MR P
29.3 Ml/kg, FEFREIRAFIA 1.2 12 ¢, n B AR SEAL
FREUR 5982.4 T3 t AniERE, PIIREHE AR 1.5 124t 5
1B 448.7 Tt AN 2243 Ti t, MR 4068 J3 t (R 7).
YRR G, GRS 11.6~75.1 Jit, $% 13.5
Jet i (2017 4ELUREARMN ) P, CO, IHEMI & 5 2k
AlIA 20.25 1276, Fré A REFTIRHEROE I s 16.9 Jo/t
AT, BT R E .

*o HHESTRERNEEERLREN

Table 6 Potential of direct or indirect substitution of chemical fertilizer 10%
HEEME R potential of direct substitution of| FUEMEFIF 8 Fef/=As i JRIR-AE 8 S5/ A A Potential of indirect
Hi[X Regions Fertilizer chemical fertilizers Feed Fecal Urine Total excrement ~ Substitution of chemical
utilization utilization ~ production  production production fertilizers
N PzOs Kzo N P205 Kzo
A JLX Northeast China 8587 79.1 26.1 131.2 4457.1 10 004 7722 17 726 123.6 33.7 136.3
44k X North China 5637 69.4 222 110.1 2748.6 11561 8651 20211 156.8 40.8 142.7
11X Central China 8034 67.3 20.9 132.7 5833.7 11711 9025 20737 145.4 39.6 158.8
#7R X East China 11413 94.7 29.0 184.9 4 605.0 7763 5901 13 664 100.6 26.8 100.8
475X South China 3203 29.6 9.2 60.3 13149 5004 3901 8905 59.8 16.6 70.3
75L[X Northwest China 6601 56.1 17.8 99.5 2059.2 14174 10 681 24 855 188.4 49.5 179.0
757 [X Southwest China 4123 38.4 12.3 71.5 981.7 22 081 17 047 39128 272.6 74.4 300.9
4 [ Total 47 598 434.5 137.5 796.3 22 000.2 82298 62 928 145 226 1047.1 281.5 1088.7
x71 BHESHARBREREBENRSEOBEE 4 =
= 1 &

Table 7 Straw energy substitution potential and pollutant
emission reduction

BEEACFIRT  Jradniit -
Hu X i Energy  Converted Reduction of emissions/10%
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) .
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R X
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Study on straw multi-use potential in China

Huo Lili*, Zhao Lixin**, Meng Haibo®, Yao Zonglu?
(1. Institute of Rural Energy and Environmental Protection, Chinese Academy of Agricultural Engineering Planning & Design, Key
Laboratory of Energy Resource Utilization from Agriculture Residue, Ministry of Agriculture and Rural Affairs, Beijing 100125,
China; 2. Ingtitute of Environment and Sustainable Development in Agriculture, CAAS, Beijing 100081, China)

Abstract: Straw is both a by-product of agriculture and a valuable resource for biomass. Turning straw wastes into resource
will increase industrial efficiency, promote the cycle of planting and breeding, and meet the needs of people's livelihood such
as clean heating in villages and towns. In China, the zoning layout of straw utilization is still not perfect, resulting in structural
excess of straw in different regions and in certain season. The problems of straw resource waste and environmental pollution
are outstanding. Based on the theory of comprehensive utilization of straw, we proposed a comprehensive utilization path of
straw, which was “agricultural priority, agricultural production, rural energy utilization, and diversified utilization of fertilizers,
feed, fuel, base materials and raw materials”. The goal was “market user demand orientation, continuous supply of raw
materials, comprehensive utilization for agriculture and industry, and significant improvement in comprehensive benefits”. The
comprehensive utilization potential of straw in China was 876 million tons, an increase was 156 million tons from 2015,
Fertilizer utilization potential of straw was 476 million tons; Feed utilization potential of straw was 220 million tons; Energy
utilization potential of straw was 120 million tons; Base material and raw material utilization potential of straw was 60 million.
Among them, fertilizer, feed and energy utilization increased by 87.224 million tons, 51.232 million tons and 17.20 million
tons from 2015. The straw resources in the six regions of Northeast China, North China, East China, South China, Northwest
China and Southwest China could be fully utilized. The demand for forage in Central China was still unsatisfactory. Through
fertilizer and feed utilization, the directly and indirectly substitution potential of chemical fertilizers was: nitrogen fertilizer (N)
14.816 million tons, phosphate fertilizer (P,Os) 4.19 million tons, potash fertilizer (K,O) 18.851 million tons, saving cost of
fertilizers about 6 859 million yuan, equivalent to saving costs for unit straw replacement of fertilizer by 98.5 yuan per ton of
straw. Through energy utilization, it could replace 59.824 million tons of fossil energy such as coal, reduce 150 million tons of
carbon dioxide emissions, 4.487 million tons of sulfur dioxide, 2.243 million tons of nitrogen oxides, and 40.68 million tons of
soot. The economic benefits of carbon emissions trading could reach 2 025 million yuan, equivalent to the increase in straw
carbon emissions by16.9 yuan per unit ton of straw. Therefore, environmental and economic benefits were significant. The
results of the study provide a reference for improving the comprehensive utilization level of straw, and the government
decision-making and industrial development.

Keywords:. straw; energy; fertilizers; feed; multi-use planning; theoretical method



