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Abstract Taking the Zongai village .the dryland farming experimental site between east-
ern Shanxi and western Henan Province jas study unit,this paper studied the energy flow-
ing in different sub-systems of crop field ,orchard .forest and animal husbandry. The ways
of energy flow.structure of supplementary energy input.composition of the input and out-
put energy for different sub-systems.and the relation of energy flow in sub-systems and
energy transform efficiency were analyzed. The results showed that(1organic and total
supplementiary energy input of agriculture field system was lower than mean level of the
whole country in 1979 The ratio of energy output to input was high: The input of organic
energy could greatly increase energy transformation efficiency and energy output. On the
contrary.the input of inorganic energy could decrease efficiency; { 2)the deviation of energy
between primary and secondary production was too large. The waste of organic energy
provided by primary production system was much serious. Developing animal husbandry

would be an effective way to ordinate the relationship of cropping and raising system and
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INCrease energy output.
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Table 1 Energy input and output of crop Field system<10"]/hm™)

i RHLBH SREH  SAUE  BRE | BESH  EEEEE SAESY  SEE
EHLRE  MAEHA  BA®A HiER - Energy  Energy out- Total energy  Rano of

Year Ratio of  Organic Total Ranto of putput put of non-  ourput per energy

COrganic to  energy energy organic for econanc hm? output

Inocrganic input mput to total econamy matter to input

energy per hm? per hm? energy
input input

1981 0. 15 1.89 14.70 0. 1286 2095. 50 2492. 50 16,23 D. 70
1582 1.56 1.91 3-14 0. 6083 2419. 50 £0810. 52 11.96 3-B1
1583 1. 36 1.78 3.11 0. 5736 3301. 28 2849.11 10. 53 3.51
1584 1. 40 1. 85 3.18 0. 5318 3451. 53 2638. 77 11. 42 3. 60
1985 0. 48 1.71 5. 20 0. 3288 2069. 58 20BU. 0% 10.03 1.493
1986 0. 40 1. 68 5.84 0. 2877 1525. 44 2086. 71 4. 91 1. 70
1987 0. 78 1. 69 3. B4 0. 4401 2806, 84 310%. 57 13.72 357
1988 1. 04 1. 68 3.30 0. 5oal 2850.97 3293. 35 13. 9 4. 24
14989 0. 85 1. 66 3. 61 0. 4558 2B8B. 91 3251. 84 14. 61 4. 04
1580 0. 61 1.73 4. 58 0. 3778 3394. 06 3704. 28 16. 8% 3. 69
1591 .53 1.71 4. 94 0. 3462 2014.03 1596, 37 % 68 1. B8
1482 0 38 1.77 6. 40 . 2766 2902, 86 J223.70 13. 70 2. 14
1993 0. 61 1.7 1. 70 0. 3756 2168. 51 3206. 20 9. 90 3.1
iy 0.78 1.76 5.12 0. 4074 2848. 08 2757.42 12. 07 2.85
Mean
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BAKT FATY F1979F AR RAERBRA ML 1635 2EFELIN9. 6330 A THEE R A, =
HERKHENEYERNEE FE TR SERENEAMERSH ERMR EAFE. ABE 4
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HEREFEEER TR EERENTEEEZ A EXRANERA RS REMESREE. A
BRI RO R RE — T4,

M1981~1993%  F UM RAEE LR HFRERA T H1. 76 10" bm? -2, EFIEFF 15 T (L Y
0. 4074. 197 0F £ H FHE LT A T 54 96 210" /hm® -5, 7= KA TS, 62 < 10°] /b «a ; BE 5 T8 FF
A EFH0. 7714, BRI E] 0. ozolm,
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HEMAKEAR.BREZEAFTNERZAR. —VERAEFIREFTE ST NRAFLE. B -FEB
CURLEWIEOE 3N R =P g RN R L R K
2.1.3 ROERAMANES JZINEHLERSEMUEEATEAER. MEFYES LHEEED
RoZFARAEERL A BRER. TN EREEEE . ERA B DS80S 24 Bk, (L
HER FRARL FELAE S RHEKRANE RN EMSELEA A RER AR E. 48
TOLBER AW EE.,

2.1.4 RERFHEKSALTHMEERAXRE ARITA.05100 ¥, F LG ATHEEERA RS 12 « 100
Jihm®ra P HRE 712, 07 % 10¥]/hm® -a, K P AR R L THE 2 5. B TFEKE " HikH
LB RT AR B A TR ENRE R A SRR — 4 1R

DEERFHR L R SILYAER AR TR M MI/hm® ) EM B ERHAE(R=0, 7828" ),

R = 3.8156 — 0. 00002857 (3

FH]EE 2 A M INIMT REE A A BE R P L 2 15 R 0. 0000289,

DERERIE R SRALNE SR LB M AR SEI 2R BEMHE,

R =— 3.089SEF’ — (. D0000000007B485? — 0. 00018 » SET + 9. 578ET — 0, 000008565 — 1. 17 (4)

(R = 0.81%1" "'

BWEMAVEEA BRI EEABR LGN HEAENHIREEA LR YR SHEr R
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HHERMD . TERIEDHIEEH HROEIFTT,
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HAEREAHEHFHAKFe 20" R SRS TFHEDEEEE LR AR Ee 2wl E.HpE
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Table 2 Solar energy utilization efficiency of crops

i ER HT &BER SHY¥ *E =i #x T EAEKEEMD
Year Corn Millet Sorghum Potato Soybean Sunflower  Vegetable Mean Solar energy per hm?
1981 ©. 195 0.184 0.264 C.053 0. 169 0. 217 0. 062 0. 164 566570800
1982 0.207 0.231 0.I22 0.042 0.114 0. 19% Q.085 Q. 159 58535700
1983 0. 248 0.247 0.239 . 051 0. 083 0. 180 0. 046 Q. 156 57897600
1784 0. 211 0.1%4 G 212 Q. 0B 0-113 0. 216 0047 Q. 150 59755500
1985 ¢.241 0.258 0. 272  ©.083 {.101 0.133 0-129 0.170 58248200
1986 (. 196 €. 167 0.151 0.044 0.070 0.122 0. 0G0 0-107 53130200
1987 0.291 Q. 249 0.258 0. 082 0. 106 0128 0. 000 0.138 516115012
1988 0.350 C. 318 0.336 0.076 0.124 0.072 01564 0. 206 57438200
1489 0.361 €. 30% O.R266 0.091 0.115 0. 074 0. 201 0. 202 56134200
1%9¢ 0. 403 ©-333 G355 0.061 0.128 0146 0.133 0. 243 56781400
1991 0.226 0.078 0.124 0.014 0,024 - n.12z 0. 204 0.114 58235900
1992 0.328 0.275  0.269  0.087 0. 081 0. 089 0. 204 0. 189 53314600
1583 0.167 0.216 0.189  0.050 0. 043 0.119 0. 257 0.149 58646300

PH 0.263 0235 0D.243 Q.

uga 0. 097 0.140 0119 0. 165 AR116500
Mean

e FH L RE F B (SEUE) SAMIBAT B (SE. B2 910" D ALHB SR A (SEL 817 H10" D
B I 1 (CREFD BAR BB M HPER.

SEUE = 7.7796 — u. 01055E (R =— 0, 6807"' ") (3)
SEUE = 0. 00015965E] « ¢! " 035EN (B ¢ 8533° ") (h)
SEUE = 1. 266439CREF + e/ ~F6IRE (R — 0, 84037 ") (7

WA A THER AR A EEFIERA LA SRS EYA R AR YT RERA
FEXARHEERERIEFAHE . FHBEHELERRSLES FYAXER A EESBARE.
22 RE MMESEERRET .

HERFEELTFEMY . REB K FRAMERSTARENBER LA HEREL &
B RASENFEHEEERESLERSIE. 2 R 19815 710935 i FH1{H , L.&3.

mFa . REEE SRR SR I b0 2 HEE - EEH THREER TEER. & &
FARANPHABARE ENEELEH B E EMRE T CERSOMNESESETE. Sin b
SRR SEKEAE . LHERXNEXL. ARFEEN AR IO E.BETRESERF.HK
BpycEbES REEHAEREAR . EEEN.EATEH AEHAZCRER . BAKASHHE
E AR IEEEMEMHR R TEEE. A AEBKEL . ENERMESHE BREE
BEAEBBREHTLSFRENEERE.
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Table 3 Energy input-output of orchard and forest system (10'*]/hm?)

R FA 3! x (3 s =H #E
System Manpower Livestock Chemucal Plastic Dresel Pesticide Manure
power ferrilizer film ail

8 HE Orchard 5 01 1.78 0-88 - 018 1.23 0. 037 7-5
i Forest 1.34 247
E EHHE Ldi: | B H B#qA =i R ,
System Machinery Seeds & Electric Input Qutput Ratio of autput
and tools seedlings powWEr to input
FH Orchard 215 0.17 18.79 41 0. 224
it Forest 3. 47 14. 24 21. 56 132.82 -6. 160
e HHOLRGRERE AL BRI L GE0ERE, FAAERLERS
Table 4 Energy input and output of HE B 7= Ar301700M], 1 A EF LA &ES . EH#
animal husbandry system (10"]) t0. 308, B F SR P G E R L B EH
wh  mA v AR CHRERBE B ER. 0 E
Yoo o Owp | Raool F OIS £ W R K L R N
58l 15824 1720 0. 342 B HEVRESRALEFMERSR REE™

AMERLREERT N SRR EN R

198E lEk2s 37 0268 MK ERL NS e TR ARAE SRBE

1983 112,85 38.54 0. 341 B RR Y — A EEM B [

1584 52,34  1B.97 0. 205 rd VBEFEAFESKAETRAMEREHMN

1985 63.13 14. 08 0. 302 =

1586 63.40 19,48 0. 307 RS THEAMMEEERBRME

1937 So.30 9547 0. 282 F.RESRALER T LK FEFRRYESE

88 9680 27,58 o285 G B B E A b A B T R o O K

1988 10374 27.62 0. 266 FERHESH KA EFREUIHETHTHREAS

1950 s0.05 2972 0. 330 i RNBEESPHDREEESNER. X
BETERREERVESZRMHEN. MRWHE

WL 8650 318 o382 PR G YR Sk e TSR Y B8 B R R R "

1992 98.74 3535 0- 358 fE A RE—HEEER. ERT K, L LBERFE

1983 98.36  39.1% 0. 398 AR EEREHERE. RSN WEEES

FH5 Mean  57.45  30.17 0. 308 KEE T RAENEREREL A HE,

NEEFTREETHERENREECNERFRSHESZ AT LR 2. AXERDEE™
ARESRREFREANKXRRTHE. ZSTAEIR PR E=SKEE S Z Re RGN MEBR K. F
EF R AEB K E RN A RS A B2, T B, Ul B A A Bl S % R T
HHEMEXRRR AEMBH A AEARETEL 2%, PO R20% ERMRERETHT . A TERE
RRRPE, THERS A, HiL AR AR E. FRofl aRENTRAZ SN ERE RS
FYRERERFZINM S FEEL AR EFHHRS SR 18101, B HEES. 84X 1077 H. %#
WA FIRE A FR070 KM B 5558 HUE L FI AT MA 89 RO IR T £ AT LU 3 30H R Ry — P B0 E
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Table 5 Deviation between energy utilization of secondary

production and available energy of primary production

FH  WEEH 2533 BT i wH Hoih iR B Gk A HFrme
H FERE B EH A& A RE R HRE
Year Stored Feed Available Forage energy Efficiency Available  Utilization  Efficiency
grain impaort {orage utibization  of meadow energy of straw of straw
fodder energy of {or grazing energy of straw energy energy
meadow utilization uttlizavion
1481 137.00 27.40 137.12 28,22 Q.21 2515. 82 6485. 87 0. 27
1682 79. 36 15, 87 138. 81 37, 82 Q. 20 2821. 94 656. 18 Q.23
14883 57.15 11.43 138. 81 27. 21 0. 20 2857. 04 624. 70 0. 22
1484 128.18§ 24. 64 141, 41 13. 67 0. 10 2356. 93 435. 09 0. 18
1585 48. 99 9. 80 141. 41 11. 12 0. 08 1569.13 334. 87 [ |
1986 42. 45 8. 49 141. 33 11. 93 0. D8 lﬁllg- 81 342. 86 0019
1987 g1. 54 16. 33 141. 38 152- 23 .14 2850. 51 460. 68 0.16
1988 81. 54 16. 33 145. 16 22.05 n-13 3203, 47 49%. 04 0.16
193% 81. 64 16. 33 14074 2558 0. 18 3249.77 536.72 w17
159490 81. 64 16. 33 144. 89 20. 00 n. 14 3359, 14 457. 83 .13
1591 91. 44 18. 29 144. 89 21. 83 015 2009, 39 48k. 14 0. 24
1992 91. 44 18. 2§ 144.52 18. B4 0.13 3220, 12 508. 86 0.1§
19493 108, 14 21.23 138.15 20.15 n.15 2173. 22 481.17 0. 22
R 85. 2% 17. 06 141. 44 20.59 Q. 15 2634, 44 149, 91 0. 3n
Mern
.
3 eSS

BEEFETINREEERENESIT L MEG ERRETNFRRETEHEB~R REME#ER
B EFHERK.MREFRESKRETRIZANEREXETHE. ERTNRETHH S LY
ERECE. R TRAZ /M ROMERARK. ERENARE EATHDEN R LES . HEER
AMBERFISOER LI £ B T KT, ERE M FHLELE AR KR E IR AT 19915 7
BT HLFREHER-SEE TRERER  REAAKNEBL AR AWERS=ERIFOEENE.

B2 BFRBRARRERE —LWAEFHETURAR IR EEERREHIEEE A B (ErRT
e ATHBEEARE. REXEMHERTOFERMER KT LA HAERARMIREEL,
ERAERS K FFREIER.
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FEHE AT, A B KW R R B A R 1986

HAM. TR RN SR, R R, 1985.¢31.6~8
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