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Figure 1 Location and land use of research sites. (a) Transect, (b) Tongwei County (TW), (c) Weiyuan County (WY), (d) Xiahe County (XH)
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Table 1 The natural and social situations of three sites
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Figure 2 The relationship between input and output of crop production and land area. (a) Input, (b) output
3 EMRGERF G HRERP A =G I LogisticB R il &
Table 3 Logistic regression equation of farmer crop production (X) and farm ratio(Y)
. ) Logistic 7 F£ 34 4 ET LT = LTI
RFPATE) MR — — —
a b R? P X(TJm) Y(%) X(T7m)  Y(%) X(T78) Y (%)
SRz 0.39 71.50 0.97 <0.01 6.00 12.90 19.31 96.55 10.84 50.00
ZHEA TH 1.28 224.02 0.97 <0.01 2.84 14.23 6.47 94.48 4.24 50.00
R0} 2.72 17.63 0.91 <0.01 0.58 21.59 1.99 92.75 3.96 50.00
TRl 0.19 95.47 0.98 <0.01 15.84 9.21 42.27 96.40 24.51 50.00
U7 THE 0.43 1550.76 0.99 <0.01 11.73 10.49 22.01 91.80 16.97 50.00
=0} 5.23 860.80 0.97 <0.01 0.91 11.91 1.64 85.86 1.28 50.00
F4 FEEESHY
Table 4 The analysis of livestock production system in Tongwei-Weiyuan-Xiahe transect”
% FHRELS &L EZHBAOTER) K& VAl
A B CER | 4 KA 5%/ - . ®A 7= L Res AR
# e ORI S o i
Bi/Fy (%) B OFEFT FEFF TG/ T/f) T/ (%)
W 028 63 32727 84.00 960.00 188.70 2289.26 2146.67 —142.67 1.0
+0.33b *12.56a +4.60b  +86.30a  +20.49a +168.48a  +156.75b £129.80b  =0.07b
4 s 898 48 21000  140.00  600.00 189.00 B 2318.27 2930.67 612.40 1.26
7 +0.40b +8.22b  +3.97a  22.47b  +20.48a +99.92a +200.36b £150.10b  =0.07b
gy 178.03 %3 _ B B B 19.60 9.33  1274.33 34061.33 32787.00  35.00
£23.01a +1.40b +0.67  #204.17b  +4161.31a  +3974.70a  +2.80a
w120 17.6 150 _ 218.00 962.50 1413.50 1416.5 2.95 1.20
+0.10b : B +33.85a  +57.42b B +135.14b  +119.05b +63.62a +0.20a
W g 265 14 150 B _ 118.00 1158.50 B 2250.00 2389.6 139.6 1.05
7 +0.22a +8.38a +24.91a *187.99a  +246.27a +87.48a £0.03a
=R 0 - - - - - - - - - -
w193 19.4 84.55 15.17 69.00 64.61 B 599.20 1324.40 725.19 1.76
+0.71b ’ 422522 +294a  +13.25b  +27.90a +164.70b  +472.75b +363.711b  +0.43a
g 701 38 2333 9.33 160.00 84.00 B 3396.81 5236.60 1839.80 1.08
7 £1.04b #2942  +1.63a  %25.13a =13.28a +507.74a  +765.69a £369.98a  =0.16a
gy 362 17 B B B 4.20 2.00 24831 1281.60 1033.29 1.90
+13.67a +0.00b +0.00  +93.56b +482.91b +389.34ab  +0.46a
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BEPE, R R B RA MR R E S, i TR & SR A T 8, P AOKFUR0.145E,
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R5 FRERERFP SREZFK4ET N M LogisticHE 3 512

Table 5 The Logistic regression equation of farmer livestock production (X) and farm ratio(Y)

RPUEFEED M Logisticﬁﬁ?}?ﬂz [aﬂ{ﬁl l%ﬁjﬁn @{EIH

a b R P X(TI8) Y(%) X(TFJ8) Y(%) X(TIT) Y(%)

i 1.01 68.59 0.98 <0.01 1.72 15.11 8.12 98.12 4.19 50.00

ZHHRA B 0.56 84.14 0.98 <0.01 3.89 7.54 12.16 91.38 7.93 50.00
=R 1.47 6.32 0.97 <0.01 0.14 16.32 4.28 95.60 1.26 50.00

i 1.01 75.76 0.99 <0.01 2.73 17.27 6.76 92.51 4.28 50.00

Z T 0.95 464.75 0.99 <0.01 4.16 9.99 9.24 93.23 6.48 50.00
R0} 0.09 14.89 0.99 <0.01 2.66 7.77 67.84 95.60 31.77 50.00

R R 16.32%0F, A8 He B KO b, B
F]95.60% K N FIHRFH, HEAMAIE KRB,

32 HE™TH

- IR AR, R KB SR A AR )
VO ST g 2 T T AT R (P<0.05), Hiv,
A B SRR 2 T HAW R B (R4). TG AR
FEH I, B L P Y SR A A B R, S 34.06
T-Io/ 0, 435 e T T VR R T 11.62 F115.87 1% (P<
0.05), JEEA P =EHUE I 7™ A e

FEAT TR, FRIHAAEE, M —Kk P Sk, &
FEHUKOE . BRI K B, RERAL, &5
FLIG K 2802 A BL, P UK B2, &S
MR R 2%, EE AR K E17.27% 0, B
AP 3K B B, KT I TR (9.99%) A I (7.77%),
JRIRFE T FREAMBII, = h 2, R g K s
P A b A 50%E, 77 HKSE F 2R 0] 95 3 i, R
T TEERE 5 h4.28, 6.68F131.77T-J0/ 7 ; i
AR A7 o 92.51% ), #E AR AN, (35 5 HTE
TEFNE ] /00.72%F13.09% (35 5).

3.3 LufRUs

FH& TN . FRIEAAE S 7= IE A6, B
BIHA TGS L A R R e, Gl T A VR AR
FEFFAMAR B, BRSNS K E LR ERA R
F(P<0.05); BRI FEIE, EI 256 Mk

F6 FHEAEERFESTY

B 28 T T R VB (P<0.05)(384). & 5 ki
K mab, B A 5sias s, 18305100/, K
W TE TR A T

4 AN RYE

41 A

A AL, WRUGETE . TR, T ANE R,
e P BT LR BESS B 1R F, RIS AL, A
A RERAIKEJC 3 2 57(P>0.05); B Hi X
WREERSR T, HUBCH F, 258 REL TR A
T FIE IR S.01F16.15 T J0/7 (P<0.01)(3£6).

A P 5 25 A RS IE A X (P=0.000); 4k
Fb AR, Z5E ARG AT, B <l i <TH
(6). RPVLEAHEF=IE S, R Al A4 =
FIAR PP BN D BN 28 R B I, 34 i X [R] sk AP sk
WK B, KPR, B2 (19.65%)> i 1H
(13.01%)>TH I (10.11%), JE P 78T B2 4% 2 ) K
SRELH, SHIE AR PRV A AMA LB, A P AT
b A R Y AR, R B AR NER BE B | A A P
BB IIE N, A & K Py s A, . R
B EE AT AIKI 45310 4.85, 7.5012.42F 70/ 1.

42 iy

LR ARG AR P e | e R, o,
S HRfe5 (P<0.05), 38 T8 FTE A P AR 7 R GE A5 AT

Table 6 The analysis of the integrated production system in Tongwei-Weiyuan-Xiahe transect”

Hh S BEEA(CTIT/) BT o) B R (%) LR (T T/ F)
bRl 6.54+0.93a 25.97+1.56b 5.4120.52b 19.42+1.46b
b=R) 7.68+0.49a 20.81+0.81b 3.1420.30b 13.12+1.00b
i 1.53+0.23b 35.34+4.21a 29.48+2.78a 33.81+4.01a

a) FRFRAAFM AR T FRHESEH BEE, AR RELBEANCFEEY RERARX T RGNS
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di b, ZRA T KPR, POl K B B, TAEYI X
FEAMADIBEIN R, ZKF TR0 AR g5 1, =
>3 TE STH IR, DERHE JE 3 i A P AR 72 006 Bl ORI
THETE R P aikl, L6 1K, Bi>i#iE >
TEPE, B e K E 32,99 T /5, A, Ko
i P R TF Uik 22, T bR A KT 3 B A
A, RPRREFENSE T, —HBL P 5Tk
95.60%(F7).

4.3 IR

W EEAE R, LA REL TR AR
[l 4R KR ), B Tl . TE R (P<0.01), JR
PAE T SOl & ik, A% P A 7= R AR GE KSR B
M, WAL PR EZGEERE). K AL, &%
LRIk, REAL, G P 3052 T 00, AT
1421 Toc, T HEW34.18TJC.
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51 RPGEBEEN SR ARG

Logisticst BUE AR MM G HE TR Z —, #
2 TR A S AR ) A K R B R S gk A
AUREO. e A TR, ORI P, AR
Sl R B AP, AW T Logisticsf Y,
UG A A A P b AR P A AL R OR
F, BERWIR, 4w R E e R R,
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AR SRR AN TA], Hr T XA P R AR
PN i RN, T XX R B RZE A A

KT EERGERF G EZFE=T R B LogisticEl 3 7512

BEA T MRS AN RTHIETE s A AR D HiE
N, PR R R R SR A AR ), E R
S RIS SR AR A PR R ARl il B R A
G P22 57 0 ST e PR AR oAk E T M X
PR, NV RE R, Al A 7 X Bk s ARO R A
P AR IR, Al R GER I AR
Sy A, B I b T R S 2%, R, A
FRREAR, AR R ), R [ L R R R
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TSl A Ml 28 G T SRR 2 Pl e 1) T A0 B

52 B SRE LT RGEMAX TR A
S SRRt €I DL (B

VEY-RE RGN LA D AR E, XM
MEFERGEMA, W RERESRRENSTRLE
F A 258025 148300 B3] Ml X R B FR AR G KRB
Hi, YEPIRIAE /D, ETE FE IR PR RS Y], K
BAEA RS, EWREFIAME, AR AR T0%
PLE, ORFEAR T AR P& 3 AR, T8V RS FF R R
TIHE, YOEBZE RELFHRANTIHEE, SR
5, HEWEYRGENRE RGEE A RER
— U PV R IR A, B PRSI AE ALY, B
)b XA AR = et g, AL AR AR R AT, i
VR b DRI U X, K ARPRE N 32, R = R
i, PHALIE = RN T %A, KE RGEA P
KIEAVED AT, RS TAEW A MR &L
SRR B B v D ) R e U AR S AR R 2,
1 b 0 R RN AR AR A B SR A e i, B AR R,
R FGER A B R S R MG, B
FRREEE A sk AE S A 7 2 R sh i A e IR R A1
TR ARG R ATV F RS PR e
A7 B SRR e, X SR A ARk 2% 28 U Ak 2% WU H bR

Table 7 The Logistic regression equation of the integrated production system (X) and farm ratio(Y)

R i Logistic?ﬁiéii"ﬂz lﬂ {HI L‘vﬂ{EH leJ {E 111

a b R P X(TIB)  ¥Y(%) X(T7T) Y(%) X(TJt) Y(%)

HHE 068 26.65 0.95 <0.01 2.04 13.01 9.46 95.76 4.85 50.00

ZHHRA HE 060 88.09 0.99 <0.01 3.84 10.11 11.03 97.98 7.50 50.00
B 130 23.15 0.98 <0.01 0.14 16.32 4.78 95.60 2.42 50.00

WE 0418 80.45 0.98 <0.01 11.62 8.70 39.98 93.20 25.07 50.00

235 HIE 037 2192.26 0.99 <0.01 14.40 9.03 27.35 92.60 20.57 50.00
B 0.09 16.51 0.99 <0.01 2.66 7.77 69.48 95.60 32.99 50.00
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The economic benefits of integrated farming system in the
transitional region from Loess Plateau to Qinghai-Tibetan
Plateau—A case study of Tongwei-Weiyuan-Xiahe transect

Luxi Peng, Xiaoye Gao & Fujiang Hou"

State Key Laboratory of Grassland Agro-ecosystems, Key Laboratory of Grassland Livestock Industry Innovation, Ministry of Agriculture, College
of Pastoral Agriculture Science and Technology, Lanzhou University, Lanzhou 7300200, China
* Corresponding author, E-mail: cyhoufj@lzu.edu.cn

The region between the Loess Plateau and the Qinghai-Tibetan Plateau is an important ecological zone in China which is
located in the transition zone of continental plate from the second step terrain to the first step terrain. The local people in
the area mainly depend on crops, livestock and crop and livestock integration. The crop and livestock integration is
strongly interrelated to ecological characteristics of the region and the human activities. In this study we investigated the
key factors for economic benefits of farming systems and social structure along a transect of the region; Tongwei (TW),
Weiyuan (WY) and Xiahe (XH). The data for the study was obtained by the statistical year book of China. The key
factors for input and output of different crop production systems and livestock systems were used for the study. We used
Logistic regression model to examine the relationship of proportion of farmers in the population and the productivity of
the faming system (based on input vs output). We found a significant correlation between proportion of farmers and the
farmer productivity (P<0.0001). There was a noticeable contrasting gradients in crop and livestock farmer productivity
from east to west of the region. In crop production systems higher productivity was observed in east while for livestock
systems higher productivity was observed in west. The threshold levels for the response speed of proportion of farmers to
the farm productivity and economic benefits were different in different systems. Crop production systems: cropland area,
labor force, input and output of a household decreased from east to west of the region. The inputs of labor and fertilizer
accounted more than 75% of the farm investment. The economic benefits were higher from potatoes and corn than wheat.
The economic benefits decreased with increasing proportion of farmers in the population up to a threshold of 50%. The
economic benefits of the three study sites of the region were: TW (13.67><1O3 ¥/farm) >WY (12.65><103 ¥/farm) > XH
(—2.68x10° ¥/farm). Livestock production system: The total inputs for livestock farming and the natural grassland area
increased east to west of the region. The total output was intermediate in WY. The economic benefits of different
livestock systems were: pig (0.14x10° ¥/farm), sheep (1.84x10° ¥/farm) and cattle (32.79x10° ¥/farm) in TW, WY and
XH respectively. Integrated production system: The response rates of proportion of farmers to input were 1.30, 0.61 and
0.70 for XH, TW and WY respectively. In contrast, the response rates of proportion of farmers to output were 0.085, 0.17,
and 0.37 in XH, TW and WY. The threshold value for economic benefits and the proportion of farmers remained 50%.
The economic benefits of the three study areas were: XH (30.27x10° ¥/farm) >TW (20.22x10° ¥/farm) >WY (13.07x10’
¥/farm). When the proportion of farmers were above the threshold point, the inputs of TW, WY and XH increased
45.76%, 47.98% and 45.60% respectively, and the output increased 43.20%, 42.60% and 45.60% respectively. The
economic benefits at the threshold points were 30.52, 16.32 and 64.70x10° ¥/farm in TW, WY and XH respectively. The
natural resources and agricultural population varied east to west of the study transect and the farming systems changed
cropping to grazing. Labor was the largest input in all production systems. Our study indicates that regulating and
controlling the proportion of farmers is an effective measure to realize the “win-win” scenario of economic and
ecological benefits. We found that compared to crop production systems, the livestock production system and integration
of crop and livestock are effective means of improving agricultural productivity, environmental sustainability and
farmers’ income.

crop production, livestock production, integrated crop-livestock system, mixed farming, input, output, Logistic
model
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