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The Comparison on the Function of Different Cotton Agroecosy-

stems in Northern China
GE Feng, LIU Xiang-Hui» DING Yan-Qin  (Institute of Zoology: Chinese Academy of Sciences, Beijing
100080, China) - Acta Ecologica Sinica, 2002, 22( 9) :1433~1439.

Abstract:The energy flow |value flow and soil N \P K dynamics have been evaluated and compared by col-
lecting the agronomic data and determining the energy parameters of crop, pest and natural enemies in 7
types of cotton agroecosystems from Northern China- The results showed that the output of energy and
pure monetary values in 7 types of cotton agroecosystems were 30 41X 10°~71 63 X 103k]/( m’ - a) and
3565 80~8146 50 Yuan RMB/( hm’ -« a) respectively- The output-input ratio of energy and monetary
values were 1+ 0.746~2 103 and 1 © 1 34~2 494, respectively- The major input of energy was for man-
power, which accounted for 75 80% ~81 .14% of total energy input- The higher utilization efficiency of
solar energy and economic efficiency were found in intercrop cotton agroecosystems and no-till cotton e-
cosystem; Howeversthe lower utilization efficiency of solar energy and economic efficiency took place in
cotton agroecosystems when cotton planting time was delayed: The damage of pests to crops increased in
intercrop-cotton and planting-time delayed cotton agrocosystem and decreased in no-till cotton agroe-
cossytem- The predation of predacious enemies to pests was increased in intercrop cotton agroecosystems
and no-till cotton ecosystems and decreased in cotton planting-time delayed cotton agroecosystem - The
ways to regulate and manage cotton agroecosystems were also discussed in this paper-
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Table 1  The characters of 7 types of cotton agroecosystem

for research
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Table 2 The energy parameters of output and input from primary producer in 7 types of cotton agroecosystems of
Northern China

SRR AT G R
HHI Gigss Dr(iiuction - Economic p:oduct{on Supplementary energy -
T yp‘es Mgk ZE FU Fd LM EM FE O SR LAtk AR Foih AW
Cotton W heat Cotton Wheat . Organ-
Weeds Pests Total . Total Chemicals . Labor Total
plant or been fibre __or bean ics
FIEME(A) 3210 150 — 302 3662 441 - 441 7 02 122 32 52 40 76
IRHEE H (B) 2560 177 — 304 3041 3173 - 3173 7 02 122 32 52 40 76
BIEME(C) 19 20 36526 01 498 538 191 1064 1255 10.73 2 55 49 17 62 45
HFEMME(D) 3946 19224 06 6.19 7163 430 535 965 10 .16 2 07 48 27 60 50
BEMME(E) 29 00 297 16 68 555 5420 427 472 899 10 .16 2 07 44 07 56 30
S IEAR H(F) 3512 328 870 464 5174 557 237 794 8 62 138 43 03 53 03
AR LG 54 40 692 — 5 58 66 90 5 25 — 525 6 45 122 24 13 31 81
KRHAE MIBEET TR TS EE( %)
- Solar emergy Ecological efficiencies of primary production

o REAHE ML R L AR S 2 C S A

ypes T otal radiotion Radiation energy Light utilization efficiency Light utilization Ratio of
energy during cotton growth of cotton field efficiency input-output

FAERE(A) 5434 3465 2 0 67 0 926 1:0 898
RFEATE(B) 5434 3320 1 0 56 0771 1:0 746
HIERE(C) 5434 2632 6 133 0 970 1:1 146
HFEMMBE(D) 5434 3465 2 1.10 0 945 1:0 983
HEMM(E) 5434 2969 5 116 1.133 1:1 145
AR (F) 5434 3465 2 0 95 1014 1:0 977
SRR HG) 5434 3465 2 123 01 570 1:2 103

* (A) «(B) «(C) (D) (E) (F) .(G)were as same as table 1



1436 S % IR 22 %
2.1.2 RPN ASZEZRERY N WE RI LLBERFAREEEERRESE ERNHALR

5 b 0T HE 5 A FE A R SRR RE I 2 BUE I
A AT E RA R AR TR 3) K
T SRR LR R AR N T 5T 71% i TR
Ve B B0, LA B AE R 55 = 70 AR % s S ],

&) BERSRE(KI/(m - a))
Table 3 The energy parameters from the secondary producer
(pests and predacious enemies) in 7 types of cotton agroe-

cosystems in Northern China

SRR 5 0 0 0 A R R TS (114 e ot
ORI S A RARE D E R FEE g ion Ingestion utilization
RGN, HRERE Ry ER R s efficiency
MHERS (%), P __PE__ P PE__ P PE
1 0 % I EL R R4 kg FFIEABI(A) 756 70 5745 3015 66 156 50§ 25 20 98
. N o X EERE(B) 717 33 27 10 3043 39 113 4310 00 15 79
KPR A RE A R T 169 B PR B 0 A BRI (C) 1083 68 22 98 4979 35 96 18 9 25 8 87
LT 1 W MRARAY B BRI . MIRAE 245 p) 1454 11 52 98 6190 96 221 76 8 64 15 25
EFER R HORE, BEE B IM S % T EEmm(E) 1262 73 34 94 5553 81 146 28 10 24 11 58
Ve TR, A6 R L, R R Bk B B SLMIMREL(F) 1106 20 44 63 4642 21 186 81 8 96 16 88
e A R 1 e A e bR (G) 1123 49 34 02 5584 36 142 39 8 34 11 24
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Table 4 The monetary value flow for 7 types of cotton agroecosystems in Northern China
N Input 7= H Output

apgeN HieL
1E#) K AR k2, . B Rk hEEZ —
T X . T RME — RE Net  Out-input
Crop Electri- Ferti- Pesti- Cotton Cotton 5. Wheat .
Seeds : X . Labor Total i Total output ratio
city lizers cides fibre seeds  or bean

BB (A) HAE 19 20 30 00 40 60 12 3 350 0 452 .

EIEHE(B) HAE 19 20 30 00 40 60 123 350 0 452 .
RigE 30 O 30 00 26 80 10 00 210 0 306

HREAE(C) M 480 30 00 54 40 10 00 250 O 392 .
B 78 0 60 00 81 20 20 00 460 O 699 2 308 12 201 6 427 2 936 92 273 72 1:1 34
FatE 18 00 15 00 25 60 12 30 240 0 320 9 410 86 184 06 - 594 92

1 571 96 280 40  — 852 36 400 26 1:1 88
1
8
A
2
9

HEME(D) M 480 30 00 54 40 10 00 260 0 402 4  — - 380 67 380 67
3
1
A
1
9
6
5

494 70 224 56 - 719 26 267 16 1:1 44
308 12 201 6 - 509 72
- - 427 2 427 2

B 66 0 45 00 80 00 22 30 500 0 723 3 410 86 184 06 380 67 97559 25229 1:1 34
4E 19 20 15 00 25 60 12 30 240 O 312 1 454 64 215 36 - 670 00
HEMB(E) /N 48 0 30 00 54 40 10 00 260 402 - - 401 025 401 025
B 67 20 45 00 80 00 22 30 500 . 714 1 454 64 215 36 401 0251071 025356 925 1:1 5
4 19 20 30 00 33 40 12 30 350 444 9 548 12 288 48 - 836 60
TEME(F) &5 22 40 - 10 2 = 100 132 . = = 288 00 288 00
BE 416 30 00 43 6 12 30 450 577 5 548 12 284 48 288 00 11206 5431 1:19
SFEE(G) MifE 19 20 15 00 40 60 12 30 270 357 1 604 2 286 20 - 890 40 533 3 1:2 493

* FHNY AR 10 T8, M T 20 T8 /kg, #KF 2 40 56 /kg, /N 1 2 56 /kg, 45 3 B0 IE/kg- Manpower costs 10 Yuan/
d, cotton fibre 7-2 Yuan/kg: cotton seed 2-4 Yuan/kg,wheat 1-2 Yuan/kg, bean 3-6 Yuan/kg
23 MELEENPKSRERMAZEL

X% RT(4 H 10 B) ALl fE( 11 A 5 B, 5 0E T HF R 4 PR Z2RAMH L ES N P K
B & R NER S PR G2 RERW, & —FRMEAES R, FEREMEERE LERN 2N P K
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Table 5 The change of total NP K contents in 4 types of cotton agroecosystems soil

4 N( %) Total N( %) 4 P( xlogmg/kg)TotalP 4 K( ><1Osmg/kg)Tntal K

Hij * 1 JE*2 ARZEAE Hif & HRZEAE Hif J& ARZEAE
FIEMEH(A) 0.1050 0.0976 —0.0074 1.075 0.886 —0.189 17.679 17.18 —0.499
HEMME(D) 0.1056 0.1023 —0.0033 1.171 1.135 —0.036 16.873 16.15 —0.724
SIEARE(F) 0.0955 0.1079 0.0124 1.201 1.142 —0.059 17.539 18.43 0.89
SR H(G) 0.0825 0.1066 0.0241 0.995 1.075 0.08 15.488 16.82 1.331
* 1 ZF5iRBRT(4 A 10 H) 10 April, * 2 JERIGREE(1L A 5 H) 5 November
3 e
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AL RFY, BB ESASEWRERLE N 30 41~71 63X 10k]/(m® - a), SN\ 5
0 167hm?. 2 237.72~543 1 55, 25 3 17 AE B HE N L 35[0 B LA A, B B A 75, 80% ~81 14%,
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Fig-1 Flow diagram for the design and implementation of ecological regulation and management of cotton agroe-
cosystem
A : cotton production for high-output, low-input and sustainability; B: rational crop distribution; C: optimal cul-
tural practices; D: rational fertilizer and water management; E: integrated pest management; F: cotton agroe
cosystem; G: the design of ecological regulation and management of cotton agroecosystem; H: the implementation
of ecological regulation and management of cotton agroecosystem ; I: assessment and monitor of function in cotton

agroecosystem; J: input of optimal function
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