o [E] BR 5 R 2 2018,38(2): 784~791 China Environmental Science

BT L ABEIRCE 71 R BR3P R

KO OWZEE CRERIEREB AR LT S REVISOR, LR 100081)

FEE: T 2004~2015 4F N 227 48 0 /N 22 BN B, 43 BT T B AN 2 A S YR B RS 0, F R SBML BRI
|\ OO0 &7 1 U = A A\ e SR BN 3 @ 1 B2 S a5 S SUNGRE S 7 S ol 52 110 el R SV GE < R 1 AN 2 Sl N e B I W R R e DA R
TN 51.66%- 37.41%; LI ARIRFE A AT ANAE AR 7 BB 0% AR A1, 2004~2015 4R ] F- 38 1 /AN A AR 7 R85 2850% 2 0.970, 1877 M IX 1)
IINFE AR RS R B T 7 M, /#2272 (F) MLEFFCH 5%t . MLTECH #5380, ML #5803 T 1, K TALIEAREI L. AR &1 T i
MLEFFCH #%. MLTECH $5%{. ML F550 A0 M1 sl S i gdi AR T S22 7 o) B oK™ BT, LIS B/ 7 IR i SR T e IR .

SRR ALACHIRG: B AN BRI, AR R

hESES: X32 XHERFRIRED: A XEHS: 1000-6923(2018)02-0784-08

Research of wheat production efficiency based on fertilizer reduction potential and carbon emission reduction.
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Sciences, Beijing 100081, China). China Environmental Science, 2018,38(2): 784~791

Abstract: Based on input-output data of wheat in main wheat-producing provinces of China from 2004 to 2015, the
potential of chemical fertilizer reduction and carbon emission reduction in wheat production in China was analyzed and
the environmental efficiency and environment of wheat production were estimated using SBM model and ML index
respectively in this paper. The results showed that: under the condition of scientific fertilization, the potential of reducing
chemical fertilizers and reducing carbon emissions from wheat production in major producing provinces were 51.66% and
37.41% respectively. Under the conditions of fertilizer reduction and carbon emission reduction, the efficiency of wheat
production environment was not reduced, the average efficiency of wheat production environment was 0.970 from 2004 to
2015, and the efficiency of wheat production environment in the north was lower than that in the south; the MLEFFCH
index, MLTECH Index, the ML index of wheat production exceeded 1, which was larger than that of the chemical
fertilizers. Fertilizer reduction and carbon reduction should benefit the actual production approaching to the maximum
production output, in order to achieve the optimal Pareto production.
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Table 1 Average input and output in major provinces for wheat production from 2004 to 2015

iy FEhE iy e AT Bilk HEE k2 V&S

(kg/hm?) (kg/hm?) (kg/hm?) (L [/hm?) (Jt/hm?) (JC/hm?) (JG/hm?) (Jt/hm?)
bEE] 6274.05 191.60 529.14 78.84 1403.23 233.04 226.51 81.31
(I 6329.73 183.63 613.20 93.78 1639.32 529.46 156.66 222.05
G 5905.66 226.81 547.55 64.37 1329.31 87.35 196.23 82.30
b 6184.14 264.93 628.68 87.21 1499.07 877.47 154.91 218.90
LI 5856.39 244.56 504.76 63.47 1383.84 100.90 350.72 91.12
puji 3620.09 166.01 257.15 154.52 501.86 94.26 180.95 197.27
B 5854.47 348.35 532.75 71.56 1258.50 717.76 103.60 439.00
By 5459.91 175.66 544.27 115.24 1521.21 711.35 139.18 69.25
biibla 4794.90 206.78 345.18 65.34 1112.43 21.14 184.78 97.02
Hil 4723.07 324.28 411.92 152.56 1274.21 437.27 132.59 219.78
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Table 2 Average application amount of chemical fertilizer and its reduction potential in major provinces for wheat
production from 2004 to 2015

A 352 B it FH AR it FH A EHEE T3

“hy (kg/hm?) (kg/hm?) (%)

A e B AL W B A W A B
T g 197.19 149.09 201.39 158.40 72.75 41.55 19.67 51.20 79.37 50.21
th & 207.60 176.70 259.50 143.70 70.65 44.55 30.78 60.02 82.83 59.79
2 215.65 147.65 209.75 149.85 66.30 38.55 30.51 55.10 81.62 55.55
B 287.91 164.51 208.11 158.40 73.35 4230 44.98 55.41 79.67 58.51
1L 257.68 103.88 158.08 169.80 64.65 62.10 34.10 37.77 60.72 42.93
Pyl 129.25 77.95 60.45 123.00 59.70 24.45 4.84 23.41 59.55 22.60
i 250.58 123.08 172.18 146.55 63.15 12.45 41.52 48.69 92.77 59.30
i} 263.18 153.68 150.08 142.05 61.05 11.55 46.02 60.27 92.30 62.14
B 168.38 84.58 103.48 158.10 60.00 55.65 6.10 29.06 46.22 23.20
EN 204.43 123.93 95.13 123.60 55.20 14.70 39.54 55.46 84.55 54.31
BN 218.18 130.58 161.78 147.35 64.68 34.79 32.47 50.47 78.50 51.66
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Table 3 Chemical fertilizer carbon emission in major

provinces for wheat production from 2004 to 2015

P AR R B2 e R A e ek vk L 451
(kg/hm?)  JR(kg/hm?) HER (kg/hm?) (%)
bapE) 548.32 388.92 159.40 29.07
thZR 598.37 357.02 241.35 40.33
L 587.98 366.19 221.79 37.72
Tk 751.29 389.44 361.85 48.16
i 639.77 411.59 228.18 35.67
| 333.95 302.64 31.31 9.38
B 639.51 352.50 287.01 44.88
Bt 681.63 341.48 340.15 49.90
ik 428.70 382.72 45.98 10.73
Hol 528.51 299.29 229.22 43.37
BIMH 573.84 359.18 214.66 37.41
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Fig.1 Trend of environmental efficiency in major

provinces for wheat production from 2004 to 2015
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Table 4 Average environmental efficiency in major

provinces for wheat production from 2004 to 2015

I L v

AR [RRE

T Fe 0.974 0.979
2R 0.990 0.984
2R 0.996 0.987
b 1.000 0.973
YLR 1.000 0.980
g 0.941 0.974
i 1.000 0.999
i} 0.981 0.995
1k 0.993 0.999
Ei1 0.846 0.851
Je5 X 0.969 0.967
MTHLX 0.978 0.984
ARAHX 0.997 0.979
Fp X 0.988 0.988
PGS X 0.942 0.955
Mk AZ X 0.988 0.979
KA R X 0.983 0.985
Padb A X 0.942 0.948

MR BT H DX 3 R A, AE T MK K/ 22
PP IR R R T R Uy M X, 2 R RO
IR B PRSP AL X 1) AN FE A AR A K.
MR DY R (R A0 LKA, D4 B3t DX /N 2 A A
8 2R8I, T I P L DX AR Sl X AN 22
T A R, 2R R T BN B A I B
R AT O B PG AL ZE X N2 A P A BT
AR RAT R M2 DX LR BRI A X
i Ut W PR 1 by 37 DX 2 S i R 3 v
22 DX RN ZE A 7 SR SRR AE A I sk LA s A



2 1 VN

T T AT R g SRR (/) A AR

789

FAARR, 3 TT BB A< 00 b X R B o 242 X 1) /N A2
AL 3o R L A e P o P B e A O, S T U
IV 4 v 2 b X D R B v A DX /N 2 oA i
T P e S 9 B It ) 8, 45 5 4 £ R B8, 14
AR FH 45 44
3.2 EEAEFEAFTE
NI AL P 50 L MLEFFCH 57
#r. MLTECH #5%(LL K& ML 45505 3 M IREi4
TLE R P RGBT BAR BT
321 Wk MmE hHEPNEZETEGW
MLEFFCH 54— H AL TR Sk (& 5),B0/h 22
() S s 2 7 2KV 5 A = T g e v K P 2 D (1 22
PE /N 1 B AR ek s eHE TS 0 2 22
MLEFFCH $5£0MH 2 A K JCH A IEHT o ik
JRHEG i) MLEFFCH $5 303t T 1,0 2E
FEELRR A PR NJG N AR A P

R5 FEFEEH 2004~2015 F/NEAE P MLEFFCH.

R P) SRRy NSRS & = e [atE I
(1) /N2 2 77 KT AR AR, N HEA T AR B A i
TR IEER R EAT A

TN A ML FREUR AR S
BNGER 5), L ARk B IHE (1) /N2 A (1)
ML FEECAFO B n~F-2%, A3 h 1.008, K1
B AR EIR . A HER R N 22 42 77 ML $R 4K
1.003. S ARG, 7B /N I 2 B
FEEAE 2004~2015 4[], T HACEHI %
DU, 778 4 /N2 I ML $REU R 55 i K
DL 5 S 3 W /N 22 Bk 3ok 4 v %) 10 R 1 gk 2
AR b ATAT IR, R A A A D 1 i A B 545
ey HEAT R AL

F6 EFEED2004~2015 FNEEFINEEERE
EoHX itk
Table 6 Production rate of environmental total factors by

region in major provinces for wheat production from

2004 to 2015
MLTECH. ML {5¥%tit%
Table 5 Index of MLEFFCH, MLTECH and ML in major 4§k SHI L3k
. . MLEFFCHMLTECH ML MLEFFC MLTECH ML
provinces for wheat production from 2004 to 2015 HuX o M JeN MISH BN 9N
MLEFFCH MLTECH - T 1.002 1.006 1.014 1.002  1.001 1.004
e e ML 5%
P~ 54 R 7R 1.000 1.005 1.008 1.005 1.002  1.006
ﬁtﬁﬁ —" ftﬁb% p— ﬁtﬁﬁ p— #%& 1.000 1.000 1.000 1.002  1.000 1.002
Hek HEi Hek b 1.000 1.003  1.003  0.991 1.001  0.994
2004~2005 0990 1.000 0991 0977 0981 0977 T 1.000 1.004 1.004 1.007  1.003 1.006
2005~2006 0.990 1.000 1.005 1.004 0995 1.004 i 0.987 1.000 0.987 1.003  1.000 1.003
2006~2007 0996 0978 0984 1.002 0980 0.980 HEE 1.000 1.002 1.002 1.002  1.004 1.006
2007~2008  1.009 0.999 1.012 1.006 1.021 1.005 (S 1.003 1.002  1.007 1.000  1.001 1.001
2008~2009 0984 0.995 0999 1017 0983 1.012 il 1.001 1.003 1.002 1.001  1.003 1.003
2009~2010  1.004 0988 1.014 0989 1.018 0977 ik 0.994 1.003 0996 0976  1.002 0.975
2010~2011  0.995 1.064 0986 0963 0.981 1.025 LR 1.000 1.003 1.004 0997  1.002 0.998
2011~2012  0.986 0982 0953 1.014 0.940 0.996 MTHIX  0.996 1.002 0998 1.003  1.002 1.004
2012~2013 0972 1.017 1.023 1.016 0994 1.033 R 1.000 1.003 1.004 1001  1.002 1.002
2013~2014  1.026 1.014 1.032 1.023 1.059 1.037 I 1.002 1.005 1.008 1.001  1.002 1.003
2014~2015 1.034 1.016 1.041 1.025 1.076 1.041 PEHRHIR  0.996 1.002 0998 0995  1.002 0.99
HIERAEX 1.001 1.003 1.006 1.000  1.001 1.002
N o ~ KT T il
NG T P28 40 ) MLTECH 5 30128 5)) . 0996  1.002 0998 1.003  1.002 1.004
e 20042011 SERIAHXTLLECFRS . 2010~ pyeaie 0999 1003 1002 0993 1002 0994
2015 AFfaH KPR 5), BT N2 A e
AREIHEE SRR I S ARSI . memdE 322 MR MAE =AM hEE™D

B G /N 224277 MLTECH $5 %022 545 /N,2004~
2015 fEAEEEE T 1, R E N A e ] e

MLEFFCH #5%t. MLTECH 5%\ & ML $53
KHEGHE T 1.000(€ 6)fHHHA . MUNELL
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