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Exploring strategies about ecological improvement based on local responses in

northern agro-pastoral ecotone

XU Jianying" *, LIU Wenhua®, CHANG Jing', MA Li'
1 College of Resource, Environment and Tourism, Capital Normal University, Beijing 100048, China
2 Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China

Abstract; Agro-pastoral ecotone is considered as an important and crucial ecological function area in Chinese ecological
conservation. However, it is experiencing serious ecological degradation because of human effect. In order to explore
measures for ecological improvement, local people and their relationship with ecological environment must be figured out.
Taking farmer household as major stakeholder, we intend to derive their household strategies and plans by investigating their
attitude and perception and link them with ecological improvement. Local people’s attitude and perception to agriculture and
agricultural policies were investigated in the Hongqgitan Catchment, a typical zone of Chinese agro-pastoral ecotone. The
results showed that local people held different attitude and perception to crop production and livestock rearing. Crop
production provides them with basic food and income, and most people would like to expand their cropland holding so as to
increase their family income. At the same time, they wish to derive more stalks as forage in livestock rearing. However,
some people would not like to expand their cropland holding due to limited labor force and low foodstuff price. At present,
livestock rearing is the main source of local economic income. Although most people were not satisfied with the number of
livestock they possessed, it was hard for them to increase the number of livestock because of the limited forage and
grassland. As for agricultural policies, the policy of Grain for Green Project, which was implemented to improve local
ecological environment, gained the support of almost all interviewees. However, its sustainability would meet serious
challenge after the eight-year of compensation period. In addition, local people were prohibited from browsing in converted
woodland, as a result, the contradiction aroused by protection or utilization of converted woodland occurred, which became
a tough problem for local governmental management. In the end, the links between local ecological improvement and

people’s perception were analyzed and some measures for local ecological improvement and sustainable development were
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put forward and summarized as follows. First, natural laws should be followed in ecological rehabilitation. Grassland
ecosystem is more fitting to local physical conditions than agricultural ecosystem, and the latter is one of main reasons for
local ecological degradation. So grassland ecosystem should be rebuilt and utilized protectively. Some measures must be
done to prevent crop production from expanding and convert it into grassland gradually or change its effect from foodstuff
production to fodder production. It is also helpful for local livestock rearing which is given high expectation by local people.
Second, local people should be taken as main stakeholder of ecological compensation and conservation during ecological
improvement. Or else, they would lose enthusiasm for ecological improvement. On the other hand, local people’s economic
production should be adapted to not only local ecological environment but also market demands. Third, measures for
ecological improvement should not be restricted in local study area. Regional cooperation is necessary for local ecological
improvement. For example, urbanization and market-oriented mechanism provide favorable conditions for reducing local
population pressure. All in all, the paper could be taken as a pilot study about coupled human and natural systems, and it

is helpful for decision-making in ecosystem management.

Key Words: agro-pastoral ecotone; participatory rural appraisal; ecological improvement; coordinating the relationship

between crop production and livestock rearing; economic demand
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YT R o T B3 B AR PR R 175 00 , Suillivan 2517 558 9% ) R 2% AN L 9 IX S ST LA T BB 244 3t 3 R
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FEE AN SR AL A E R R R, 2 AR A O S AR T AL T AR S S AL A - PR T R R
W FEEFA B2k DL AR K R IASE A, AN Hh B b 5 A 032 ity A 785 R AR 7= 1 UEE T R AT Bl 2
WA FE T R KA DAY N AR ARl & R R R R A SR M 2 A G
FRo FHE HElAE S R M A R B E R T E——BHNEA (B 7R SRR p B AR
BHA EUAME LB AL R TS S A EF . RERBGESHEW A S S5 R R B 2
R (HRE AR P AR TSRS A NS BE S5 A BE AT P R 1 2. IR, AR5 LA 7 AR 038 4 i 41
PE/NTRIR A ], DA A0 et A A IR BE 0 AR & A5, A AR P 4 A SR e B LA g 7 14 R 285 0 - hg 3k
i, FEE A HALSZPPRE, PHR S A S BEM X S EF R R, HKITAE SIS L5 iR R R,
AR AT B W AR AR E R E 2 DA K IR AT R R R AR LIRS %

1 ARREBBESHRAE

A SC A VR BT M /N G 3N B R AT R A RIS . A RE R /NIRRT AL L IR BN F S R
13.5 /A H (115°34"28"—115°45'40"E ,41°10'22"—41°29'37"N) , J& 25 /K FE L a8 A AT v ik, g b 5 /K R
B EERE X —, FiEm 200. 2km’®, BdLK 2 19. Skm, K P4 55 4 16km, A ¥+ 1 & 1 3. 78hm’
B e i 3519.7 hm®, (5 A+ E AR 17. 6% ; bk 2529.9 hm® | 5 3+ Hh AR 12. 6% ;5 1L 558 5523. 3
hm? |5 5 HUEAR 27. 6% ; HoAth Fisth 1237.2 hm?, |5 5 HUEAR 6. 2% ; MER I £ 38 7209. 9 hm®, 5 5+ i T
F36% . PPk PR 90.43 km® , HAP R R0 17. 92 km? , B4HAEECK 1500t/ (km™a) ; o BER T
FH10.74 km® 2% 3300t/ (km™a) ; SR EERZ PR E AR K 61. 77 km® , {24i L%k R 5000t/ (km™ a) ; i 3
H IR BHCH 4105t/ (km*a) , HIEME RN 37,12 T7 to JEEAIK L TR E BRI L S 25 & R E
BRER, [FIEE BT % 2K BRI, X & # K SR B T RS A SR B B . %/ NI 3E K /N
F& /N EITE S T AMTER . B RIEIE A K 1431 51,5313 A, NOEEER 26 A/ km*, A H
SRIGK A 0.7% o ZIWBLAARBOW g 32, 4k AL 7= (B 53 51 b S =B 1) 15. 7% F146.1%

ASCRIS 5K P A7 (PRA, participatory rural appraisal) , 2007 4F 7 A XIFFE X0k 2 9647 P8 A5
Vi), AETEEEZR T 3 NS EMN T MTERN, AEASERE: (1) BREE RERESEFPRO R0k
ZERI; (2) BOAEE N IA LR T HBOR A BEFHA I 6L o 82 [ 8% 3 A =R i =X
R, 3 PR T ASRAR SR T4 4 BB , e (a1 8 AT DATR 2 R $E 4R R 2 2 L s FHA TR, SRR R 2
& LSRG B . TAE TAEILRAG AR5 130
2 LR
2.1 FEXNZEWSETRE

FENZ BN DG FRE W FE 1, ANEEBEREE ,69% 9 B ,31% Jgdete, #iAEH AR TEE N
24—77 % Z 6], 2 30 2 DA B RER 50 & DL AR B R LR . BN R R AR, R

F1 BAEXNREOAOGITFHE
Table 1 Demographic data and characteristics of the sample

FE il Hi i Site Bt/ (%)
Characteristics Groups NI T % JNTH EES Total
5 ®B 30 32 28 90(69.2)
Gender @ 16 14 10 40(30.8)
FER <30 2 0 4 6(4.6)
Age 30—50 26 16 16 58(44.6)
>50 18 30 18 66(50.8)
HEKFE XEBEXE 20 20 14 54(41.5)
Education level INEE 12 18 14 44(33.8)
FoLl 12 8 8 28(21.5)
B 2 0 2 4(3.1)
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T ORI — 8 A SR AR R RIS AR, R BIMEIR T 45 T, TAF R ER
FEMEEREN NS K. NEEKFHRE,74% MEREE 9 30E /23K X MR 2 & 4 0 =
Ko

B 9E X 35 LB AR BOZS T , R P B S5 EA W B BRI —OTHHIE (32 2) o RV EEY AT |
WIRR BN G IO T, 2T R R RSB R TR R T E . NBOR R P ARG AR H T
P&, ZSMEAR BN HEERIRE, FUE S WHABR THMMA S . X5H5RESLERLA
K, R P ML ERBEE , MU TR NERRERAR , TEARE T AR HEANRE . EPHT
X3, AZFRNIMAT L, S 5L 30 71 (18—55 ) R WA, KERE T shae hEsm A
ROUNF 18 ZFEKRT 55 %)  FRAIRF R 2 ZIM 5 T, AR A/ ALK EBAE. N3 12K
BERFE , FI0E & AL E B, SOEAE A AA R T HAR S |, NS H AT TR A R 2 T H AR
Z AR KRB R ERE,

BOARFFRZE LA A= 3, P 2R 1) 37 A B R AR A B B0, T Sy R A= 26 EZAR N R IE R I,
AR LS RIEHATHE . FICERFRER SR R EEEFRAKIR. 312 ILBRE , Fu)kE &
HEFEFFEM P HEERBNEENE S THAMM S . HFERA = 2 2 8w, SSOEAE , AR
oMb 2 3 RS FRBORCA B 3 B A s AR, A A0 2 B B R R RO PR s T2
Bolk B9 EZARRORIE . T RESGRAVE R, ROVARMFRLR A B 4055, ISR S U A AR Fh AL 32 1t
AL SRR T RE

®2 AENRORELLEFRA

Table 2 Family socio-economic status of local people

Geiti % Ho Site Bt
Factors INATF S IR FILES Total
P4 A O %L Average household size/ > 3.5 3.5 3.9 3.6
Fi¥ 7494 FH Average contracting land for each household/ x 666. 7m? 18.4 18.4 18.2 18.3
P28 R H Average managing land for each household/ x 666.7m? 22.3 22.3 24.6 23.0
F134553) 77 Average statistical labor for each household/}> 3.0 2.6 2.7 2.7
P52 REF5) J1 Average real labor for each household/ /™ 2.8 2.3 2.3 2.5
FIE 3R Average livestock for each household/3k 2 Sheep 7.7 4.3 17.3 9.8

I Horse 2.1 0.7 2 1.6

4F Cattle 1.8 1 0.4 1.1

2.2 FEXEI LM FAA

TERMAZER T , A P X AR B TR 58 AR , Bk P £3 EEWEEEE LA A E

FARTE TR AR A B BB RGBS, 55— FH, K Table3 Local people’ s attitude and perception to crop production
WHAEFFRAMME S ESHEREL BAHR, B S Atiudes % J5P reasons %
e BRSO ISFRNHNDIEEERXER . g ves s LA RIERDARE 6.4
AWFFORA ) B TR R YRR T AR S AT P T 18.4
THREMM . FREW(RI), REHPRF (58%) PO B 2.2
BEY AMEER, BREDERM (15% ) § Kl FEEN 9 FEIAR 3
LR B AR RV, K S HOR ™ (85% ) 2 T340 i )

KEEWN - —BAEBA HAWA AR AT LA B 1R DL
T, A ERYTORP AR I BRR G B 6 B AR AR R R
TR MR AR RS AT I B, DO R R E PO AR BURRL . [EUR B T3 s AR R AR R T M AR, S
AR (39% ) X FH R RSB E S o
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YR RIAETTAETE S, RERAE — & WA oTER, (B2 5H0LAE L, & 7= A A A X 3R AR, BB
o RARGE A SRR D T 2 24 1 R A = B ACRIE , A& T (150—200 Ju/3%) » |
WEHRF (67.7% ) N B EWRFEAR(R4) , FEHE B INEFERBETRERA . [, 7E
I3 R BRI 33, 3% B JE BB SRR M IR B A B FE iR, HILA I, TTie TR 2&
Kook, L E R TR FREA RS I, (B, YHERFARIEBENAREY REEHE, Yol &R
Z B RBLHOA AN R RS PR ], O BROR &R R o b B0l MR IR 2R MFEFT, B R EH
A R, ReAR SR SR RZSBOR G |, SRR IO B R B Il & R R

F4 PFEEINRLEARTRSE
Table 4 Local people’s attitude and perception to livestock rearing

JE] & Question I ) Responses % [E] % Question I Responses %
MIA B WEREWE? W 21.5 IR [ R0 L T 800l R e 7 TERERBOE A 66.7
AHE 67.7 BHEREAL 25.0
EAYA 10.8 BREBARIR 11.1
Fidt 16.7

2.3 PR RIS BOR A BRI
BNV BOR AR TR AT I BISNRA R , BN 9 A TH SR, PRI 56 4% 7 3 B ARl BUSR 4 R
REAEAREER, 5 LA R R, 7858 T L BOR MR , R 7 RS — B0 Sl B2 R
BREARECR , B A R B AR BB
IBBHEPRELR B SEHE , A UE R T 5530 1, T H ®S WEATEHTARROERMAR
ﬂu%}%ﬁ%—%ﬁ%%%ﬁ%% ’ @EB%E?%TEE E(J_‘ Table 5 Local people’ s attitude and perception to the policy of
BOCH . JRAE, BT X A KR A AR 1. 092hm”,

Grain for Green Project

[ 5% Questions N Responses %

Aﬂi@ﬁﬁﬁ:{ 0. 312hmzo ;‘?jﬁiiﬂl% H‘Jé’%ﬁ&ﬁﬁ_ﬁﬁﬁ TR BT 5 RE WA B M B 41.2
R BOUE R (58.9% ) KRB AR HEEHA B b 1.4
WA B S) HREHEE R WP L1557 Bl 2.5
AR A ISP SEA AL DL S st B gy SPPRIBERALAESIERE A iy
7 ng? % 12.
MTDATEB B AR, W TSt ew e
BN BRI MU T . AR, G 2.2
44 K AR B (82. 19% ) IR BOR O S T B 15.4
Lk A3, B B RO WA K SRR GRS R 27.8
(63. 5% ) WAL IELIEAF4H B0 O SR 10 5 T 7L ww o

DRUERINTT (27.8% ) o 24 HLEBF IR T Z g bt |
WAL BE S, 8a Ja X S ACHE LU , A BB SR IR 2 BrUCA. , T — ELRN B A5 1k, A D4 T8 e AR il S 4
AP o 230 R 75— AN R (R R R R BB b b B A8 B 2 5 R T 98, BB B AR 3, 54T
A B0 R BE , S SRR IICHC, T 5 BUR SO A vFR A B, i — 25 BRI T 23t RO 30

HAR, D T RIPHB AR AR B ES BB I 8 2 2 8 R RO o M BUR X T T o 48 7 7™ 5 4k
T}, ARHRAKE . RAEMHIUE L5 0 D1 2707, H i TR 402 2 3t E R 22, T H 58w
WL, S AT AT AR He e i , B 2 s BUR AU RAETXSLRES . WARY, RE Ltk P X TREAOLE SR
RSB, {H Tk sz 2 BR ) , 48 % IR 2 E K ARl 2 AL AE SN 3T TR 75 T , 7 B BETE R <8 A9 K b ok
R R AR B
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3 itig

A SIS AR P AR T SR BB G (R P AR TR S AMEIRSI A R A K, 458 kiR
A& PR R A , AR SCACH T T 3 AN A 8 g T S b ) AR S A S AT AR R B R EE,
3.1 R BEMARE S SRR

VERAEBNETI W , RECHE W ES I S AT R E R RR WIS, NBRESHAEE,
A R R 22 AR AE YR A TR T i BB & b T R A T R TIGAa Y B TR , B AR B R,
ETARIED A= R T, = BARE , MBI T T R o B Ak, X 28 BRI A ST EEA
SRR 2 — AT o, SRR T 24t A B 5 A 0 T G e 2 B T L R B ol A T R
REE )R, NTTA] AU fE 3, PR st e BGE & A = I KRB R E RO, 75—, KN H
BOASCERAT AR B FEFERR I E BT U A S S- 2T R . ERRSEH, R
b 2Z [ FAAE— B IE R VR FIBLA , Rk AE 7= R G AN EAR BRI AR 7=, T Bt A B0 3R (AR T A AT 45
BN 5 LA R BT E ST 3 T o BB AR SR AL E 7, T ELBCHOR &1 A 2 E BRI , B X 4k H B SR 1E 35
e AP REAT I BB IE A R IR 2 R AR S AR B R AT R S B, (B 5 B i Y
AV FHEVAR HE XA AR Ol 45 SRS T R s v 1 AR SO A BT IR 0 . R R e, Rl
ffeTR N 1 AR B T BRI B R ARDRLAS J (1R, T 0 U 2 AR Y (R R, E S RT45 , lk F 3 T b 1Y
I T XML T K, AR R X AR R A 3k A AR AR , AT IISER T Al B TR AT B, Rk ARl 2 [R] 4
TR — 2 e T XA 2SR BB AL R B, B S ) R M 4878 A AR S IR 22 1] 3 A CRPERBR , B0 U
A“HSKBEEY . B, ST ME R, B BB Y A E R AE S RE A TR MOk
WE , FBEIPR XARE B A RAREA R AR, Ll 2\ 5 & R R ESR , 268 i BHE A MR HR Rk
AR A TR Z AR IR , I 25 R Ll A 7= 54, SE BRI MR BV E - B E - & B R =04 7™
SRR AE TR, BT I KR E MR LRI A B . WK IR, % IR B KR R E A R, B
PG GE R R R B R B AR, ZE AR H B R A P 0 D7 IRV E i R AR B, g8 5T %l i ARDBH R B AR
Fetth,, R B AR A 7= Hp HEA T AR R
3.2 ABRUEERAMBOR 5 &P &5 R KA

MNREZERAKE , R EDSBIR SR EET N Z A —E FIR2E 3R BFEARBOR SRR, wisd
TERBHEM SR R SIS B A ECR MR S B B HE R . IR BF, X w2 & SRR
SRR AR P 2o B A R A B R AT 1 5 e, OB TR R A S S PR TE AR T A SRR IR
S AR P BRI 2B RE =2 18] A b8, XA P LA A XS A Rm Y DRI, A S e e A 2R A R
BUORAE IBAR P MATT RIS . WIS Bk, iR R T B R XA SRR LS A, iz 3]
— 5 P AME , TAESE B H Iz ML 2 BUAS AR 15 3% M , T B B TASRBOR (1 SEA IR &, AMUAFI T
ARSI GE T E IR R T BURE B RAS, &R T Y4 iR R A EER T Z B Xt SL R . Ok TR
KT REFE T, AR MO S M A S SORICED, 1 H A5 s AR, 55 & ROl
WH EFRAIEEL . 2585 BESHHE SRR , 5T KB A S BEEE A S BOR R ZEM N I 1A B
BUH : — RN S AMEDLER] R A SR SN R A AL , X AR P HEAT & B A A, TR AN R AR
BRI RAS , 3 A SR 2 B BRI s — RS KIS RS LA Bk E R A Y 3R
FIRAREFEAS RGN BRBERRS , BREMENER . ERMEESFA L, LB, SLifeE e
WA E R ST, R B WERAS RS . FIR, R E) X1 ) BT I8 B AR P 4R S A 5T IR A
FEE TR B, B 12 L T ) T S AR IR B 2 SR O R R o IRIREE, B TARDELE BRI A 5, o T 3%
TINETFWA, TR ) 5 B HE B R0 28 | JFOR 19 KR (AnRIFR 3 40 V48 5 m) “ /NSR Al (Hnim) 35 4
X K5 , HRIFFEA L, /N RFET R R ARDR D, TR, BT ER A . AT IL, /NSREE AT X I A S
AR SET ZEM G WA TR TR, B OB — B RAE RS IR K,
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3.3 RPEMEET NS ESHRENLE

VERTBORZ BT, A P EEGEAT o i BT BAS IR 25 M A B, 78 24 b ) B AR R UR B IR RN AP e A &
ZHBORMILFEERT , #1748 B RERE. BT BRTIEN R R MSMEAL &2 5 H Z MBUR M, X4 H
JE R E RS T AMEIT TRART, B GE T A D E S, AR T AESHE R E ME R, Xk TR H
MY R T RSB, 75— E R A R TP ERME R AT o AR T A8 B0 B 8 B R
AR FARBIIER R RAMEEI TR RIS, XM B RWITNELBEH 5T, NFRRERE, BT
WEARAL I, SCE bR RAME 5 TR A — & ISR, 2 S99 T Y b JE RSCIKOPAR, ol B8
Bz AEE NI AT AR A B . BRIIE, Xt 24 300F R 1T A H WAL 5] S, i gt 35l B B
R B EREE, BRI MATIME R, ARG T MR 4R = AT A R B , T E AR R A T, IR
HERET
4 g

ARFEUEMERE —TEENRGE TR, FELSEAS HSEFAUEELME R, 02N
NSHBRPRE, R0, BT BRI SEF RN SR, 8 XA S &4 5 IR IR ZI R B8
TR BE RTINS B RIEE RGBT AR AESIKE MR ECR NS SR EEE 5 5% . R EERR
SR FEA BN R DAL ST Z RIB R AR , 22T R P 7KOF 1 A SR B A B i 8 2 44T, BT
PARSN 5 A S M AR AL S A IS H R, AL BASEY b REME R Z AT, 28 T
EREREEREAESAET RN, AR TAES IS ST UL R, ASCLARBOS 8 R B 3T BT
3, E 8 T AKX ASBE M PAG R MR, R KIS A SR SR WHE Rt THERS S, b
FEERFW, RBOETHEAT IR M FI] RRLL & R RIS 7% SC 0% R N T 0] - S0 B SR AR S LA i 5L
R RS RGN F R E SRR TR R F SR w , SEIAR R & B s KSR U, B AR 2 R ]S
A P A SR BB, B ST AR P St R AR S AME R L] I R T 3, A S| AR P & T, #or
AR o BAR AR BRI RTS SHLE , SR 2 Toib A =g Rl 2 b kol Bk R, B A 0
FEJ1. A, ABR A UES M S-S -BERREAESRERE NS HA#A R 5 (Coupled human and
natural systems) R MWEEER , W AESRAETHERFRKSEME,
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