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Fig.1 Changes of Grain, Cotton and Oil planting acreage in Luancheng county from 1949 to 2006

©100
=
£ 80
e W 1984
I?é 3 @ 1990
¥ 0 0 1995
& @ 2000
i g 82006
&g ;

R L51EY

P2 Zei Bk fE ) 45 M 21

Fig.2 Changes of the crop structure of planting system in Luancheng county in recent 20 years
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Tab.1 Table of energy input in plant system in 1990~1995
Luancheng county Unit: GJ/hm?
b= I 2 1984 1990 1995 2000 2006 1995~2000
14kAE 18.18 2481  3L11 3181  37.17
2. R 0.00 0.00 0.01 0.12 0.16 2000~2006
IRY 0.12 0.22 127 1.03 1.22
4R 1463 1431 2206 2644 4523 80
SRHLA 3.19 5.66 880 1227 1255 015 /m* 70 80 90
6.4 4.76 717 12.00 14.47 17.38 022 /m? 80
—) EHLEEa 40.87 52.18 75.25 86.13 113.71 50% 0.45~05 /m* 80
1. &h 0.54 031 0.12 0.05 0.00 2
2. %h 3.90 3.42 2.70 1.67 1.61
3. BT 2.08 2.07 3.79 3.20 2.60
4. FHUE 3439 5725 10007 134.86  170.02
b A 6.60 10.71 2136 2227 2656 33
R HEIX AE 8.43 9.05 1.61 0.30 0.00 1984
e 19.35 37.49 77.11 11229 14346 0.43% 2005
=) fHbkea it 4091 6306 10668 139.78  174.23 0.96% 1991
&)\smg_ 8178 11524 18193 22590 28794 0.35%
SN ;ﬁ% 0.98 1.42 1.48 1.62 1.53 2041281
ghyy  REIRDE

% 0.50 0.59 0.60 0.62 0.61

2 1984~1995
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2 FEHE 1984~2006 FRARERBATHES KL B4 GJ/Mm?

Tab.2 The value of energy input and output and the energy output/ input ratio of agro—ecosystem
in Luancheng county from 1984 to 2006  Unit: GJ/hm?

Efr JthER  THLEE  EHLE B#EA ﬂ?“-‘ﬂ Hepmer e Al Ral Rarl

H#% 0N BA fiE = i fiE 24 EHLAE  RE/GHERE  RESEHLAE
1984 0.43 4091 41.66 8257 23281 104.44 2.82 5.59 1.26 251
1990 0.56 63.06 5218 11524 29273 134.01 254 5.61 1.16 257
1995 0.65 10668 7525 18193 340.93 154.09 1.87 4.53 0.85 2.05
2000 0.94 139.78  86.13 22590  394.07 144.56 1.74 4.58 0.64 1.68
2006 0.96 17423 11371 287.94  484.69 169.90 1.68 4.26 0.59 149
45% 1984~1993
6.6
35% 16 62%
1984~2006 98%
2.82 1.68 1994 2007
1984 2.2
5.59 2006 4.26 1984~ 6.8% 90
1990
1995 1995~2000 90 4.2 1984
4.53 4.58 13.7% 2007 49.4%
2.05 1.68
3 BRUNEZE-EREFTHERBATHER
45% 37% B{I: GJ/hm?
Tab.3 Changes of energy input and output in grain
(wheat—corn) production Unit: GJ/hm?
T H 1983~1984° 1991~1993* 2007
THlLE A 2354 3759 83.74
4 RE{LHE 20.31 27.74 4236
RS 3.23 9.84 41.37
2007 8 HHkEE 3338 220.67 235.70
FEFFABLAE 20.71 215.96 231.21
e, FhE 12,67 4.72 4.49
2007 BARET 56.93 258.26 319.44
7245 kg/hn? 8790kg/hm? HHLAE/ THLRE 142 5.87 2.81
259.25 GJ/hm? 534.58 GJ/hm? HE NS 13 0.59 035 0.74
97% 70% FEHeEA T 238.68 460.11 534.58
1983~1984 1991~ 7= i/ B fE 4.19 1.78 1.67
1993 [19~20] 3 7= i fk/ THLEE 10.14 12.24 6.38
80 2007 20 EREEET 1986 ML XREHBFIRRAETRGME
5.6 B RGP TR,

R R RRNEE A RIE=FS T —BEH RN
AR AR R,
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Dynamic Analysis on Energy Efficiency of Modern Planting
System and Grain Production
——A Case Study of Luancheng, Hebei

CHEN Dongdong, GAO Wangsheng, SUI Peng, WU Tianlong
(College of Agronomy and Biotechnology, Centre of Regional Farming System Research,
China Agricultural University, Beijing 100094, China)

Abstract Based on analysis on structure change of modern planting in Luancheng county, the pa-
per discussed the local dynamic efficiency of energy input in planting system from 1984 to 2006
and draw some conclusions as follows: the organic energy input with the majority of straw directly
returned to field has been the leading part of energy input since the middle of 1990s, and the ten-
dency of enlarged gap between organic energy and industrial energy input began to have a little
turn because the industrial energy subsidies increased rapidly in the later period. We further ana-
lyzed the energy flow structure of grain production, finding that the general energy efficiency was
not down dramatically from 1.78 in 1993 to 1.67 now, which indicates that increasing organic en-
ergy input required more energy engineering and chemical fertilizer input, and they coordinated to
form a steady and high- productivity system. But a problem which has been raised at the same
time is that the most part of industrial energy is machine fuels and electricity consumed by irriga-
tion. That indicates the farming system of combination of agriculture and animal husbandry, the
water- saving irrigation and the corresponding crop structure distribution are three important tasks

to improve the agricultural production construction and energy and resource- efficiency.

Key words: planting system grain production energy efficiency dynamic analysis



