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Multivariate analysis of the differences in the application of farmyard manure in
different zones of the southwest mountainous and canyonous region and its

influencing factors
HUANG Mengsi, JIN Bohao, ZHOU Hong, YAN Jianzhong*

College of Resources and Environment, Southwest University, Chongqing 400716 , China

Abstract: The mountainous and canyonous regions in Southwest China suffer from severe soil erosion and are typical areas
with fragile ecological environment in the country. Households are the main actors in responding to soil erosion. However,
there is little research on how households in different zones apply farmyard manure based on the intensity of soil erosion.
Based on household survey data and spatial geographic information, this paper analyzed the impact of natural conditions,
agricultural and pastoral models, and socio-economic factors on the application of farmyard manure. The results showed that
agricultural and pastoral models in the mountainous and canyonous regions of Southwest China exhibited significant zonal
differences. Households in high mountain villages, where soil erosion was low, adopted a “ grazing-rotation” model and
applied less farmyard manure. Households in high half-mountain villages, where erosion was mainly slight, adopted a
“summer grazing+winter supplementary feeding” model and applied more farmyard manure. Households in half-mountain
villages, where soil erosion was severe, adopted a “summer grazing+pine needle bedding+supplementary feeding” model

and applied a relatively high amount of manure. Households in river valley villages, where erosion was slight, had shifted to
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penning due to labor outflow, but still maintained a high manure application habit. Soil erosion intensity was the core
driving factor for the application of farmyard manure. For each increase in erosion intensity by one grade, the application of
manure increased significantly. However, agricultural and pastoral models and socio-economic factors such as labor and
policies have a moderating effect on this relationship. This study finds that the differences in farmyard manure application
among the four zones are the result of the combined effect of natural background, agricultural and pastoral models, and

erosion pressure, providing a basis for differentiated policies for regional soil and water loss control.

Key Words: the southwest mountainous and canyonous region; farmyard manure; soil erosion ;zonality; landesque capital
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Fig.1 The location of study area
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Table 1 Degree of water erosion in typical villages of the southwest mountainous and canyonous region
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Fig.2 Combined cycle model diagram of agriculture and animal husbandry in gaoshan village
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Fig.3 Combined cycle model diagram of agriculture and animal husbandry in gaobanshan village
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Fig.4 Combined cycle model diagram of agriculture and animal husbandry in banshan village
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Fig.5 Combined cycle model diagram of agriculture and animal husbandry in hegu village
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Table 2 Comparison of core characteristics across different zones
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i, SRR I URURE O = | RIS AR 4 AR G s 1EL D S BESS A b 2 S 1B A, A P S 2 i AT )
15, TR AR BV BRI R B AR I (RS [R) Mgy 22 57 S0k 3, < LR i 1) P L AR ki B8 e e, AR P 53
AR R A SRR SR AR B BUIL RE X H Rk, 7 AR Y 51.25 % Bz BOm BB L/ 3 Bon
PR EAL S ARECT KRR, AT RE R i Xk 357 5 A 9 12 52 RE J7 , {F it AE A D 475 26 B b X 4 o i 2 ) i
itk

FBERFIETT L, AR ANRHEZE RN, W DI T e AN P T 45 A5 DR b AR A B i, AR AR L AL 2%
Z A T7 3 J1 8 R B R R SR R R RO RGURRAR Al 55 3l 1 58 I A SR A ) TR H 57 8 4 4R
T A NN FA 7 3, S LR Ak 55 3 A7 i He e, FEAR SR AE B T AR B A e S 35w T Al bty . BERAR
PEE RIFR AR IEZE IR 14.04 , 5RO PR m BEAR DG , LR A LR SRR, FRACHE LR FE 2 , i) 4%
R IR0 32 55 3h JA R FEE B AT BR ; R AR AR D) Fh 2 T34 2.35 B, 2 REPEAR ol BEBR il A K NE 3R 73 2
FENE . BUR AN P32 (R AER T2 A, 3R B O S HRF T BE AN e A I DX el ] ol o ™ 5 2 A -5 A ML
FRE-FENL I T 5 R Il A2 HEAR ZEAL Tt o
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Table 3 Descriptive statistics of variables

A A/ 5 s Jrb
Variable type Variable/unit Variable description Mean ar-1 ¢41r
deviation
AR HER R /m Wi GPS A {54 I 44 15 B 2499.33 15709.40
Natural conditions Lt B 11 =R, 12=1FE R, 13=fhFF
TR MR b 142 SR 1.63 1.03
FERE ARk PP IR 51.25 11.25
Household head characteristics N _— 1=CH, 2=/N#, 3=%", 4= (),
PSR S= kLI 2.83 0.27
FBEFFE FEAel AT P EEA SN S TR Z A 43924.88 71804.23
Household characteristics VA mION FEES 54\ 55 5h i A\ Bk 2.26 1.35
[ S PIVIN KEES AR I BB 1.17 1.21
BRI PR R hm®  FEERME VR I AR 0.73 0.76
Resource conditions FAEVEY R AR PRV EY R RS R 2.35 2.76
HE 84 O 3 4, BB UAAE N AL,
Ry ETETI L, >
PERBIRELS rston 1 ek 21 I8t =3 R =3 Stk 783 1404
- L= S e, 2 = P A5 f b o, 3 = v A IR
A 4= F R, 5= (6 266 0.86
BUM % Government support BUR MY/ 7T LRI 7 M Al £ B 2L 9905.22 15709.40

RS FRE S AR, SN AN SE

222 ZITIlARIRIZE IR 55200 K R oA
FIHT Stata 15.0 ZAFAGTE T 74 R e L 45 DX A5 PR XA KA HT RS20 S5 2R L3 4

4 AESLUESXSRAVEARRREBENEZWMEZZEEGITER
Table 4 Model estimation results of factors affecting farmyard manure input per household per unit area in the southwest mountainous and

canyonous region

FRPRIETY izt EVEEN 4 PRiER 2
Indicator type Indicator Regression coefficient Standard error
H SR A TR B /m(x,) -0.544 0.357
Natural conditions FHOK TR (x,) 0.362%** 0.119
FA R FRAFRY % (%) 0.001 0.011
Household head characteristics FTEZHERIE (x,) 0.231** 0.100
FBEFHE A A/ TG (x5) 0.033 0.030
Household characteristics LM 55373/ N (x6) 0.524 *** 0.093

A7 1/ N (x7) 0.025 0.126
PRIR A Pk AL hm? () -0.004 0.001
Resource conditions FORLVEDI RN EEL (xo) 0.151* 0.085

PR IR/ 3k (xy) 0.032*** 0.008

T HFR (x,,) 0.381*** 0.136
BURF 32 3% Government support BUM M/ TE (x,5) 0.106 * 0.054
g el 3.505 2.989
R? 0.1452

w wox | wowx PRIRIRTE 10%,5% 1% ST K T | %

IS5 RN, R HOK SRR BETE 19 B X4 GBI FH BoA 2 35 Y IE 1) 52 e, HART &, 14
(AR B R4 T — N, AR N P T3 50 36.2% , iX R H R Bl R U S R P SR A BZ
A S NE AR 1 5818 o A8 ERAIETT I, P B2 R R EAE 5% M GETH K- 1% P4 rg g L3 XA I
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it BT B W IE e, — R, AR P 2 BB R R T AR P S AR A B R 2 68 1, 2
B, R BE NS I 1 R AR SR AT R X S AR T Y RIS 4 R — B, FE R BERRAE T
T, A 55 3l 3 N B PE e v Ll 25 DX A SR it LA 38 I AE Ml s, ELTE 1% R9/KF R 83, mEER A
FAEAR 55 80 T3 N EON XA ZZNE Tt FH S AN 253X n] e PR ARk 55 8l TR 2 i A 7 R E , XAk A 7= 1
S AR T | B ] TR FH AR R A0 i Sk folb AR, FLAE i — i gl 95 s 4k
Y2t 52.4% R FIE . WBRIR AR E , R pE Hh i A e AT 5% i AS (2 3%, T ALV E ) Fp 28 4
B A IR LA B A iR G DG R R LA DX A AR 7 A T R R IR e R e, R AR R S R
10% Pk b 838 & 3R DL b B AR 1% 09K R P e RSB s n— 27 R R
Tt PR BT 15.19% ;4 3 ) 35 e R b S0t 4 0 — BRL7 R G it FFDRE 43 311 B2 5 3.29% 1 38.1% . MNIBUR X
FEH R, BUMFANEZE 10% A9 7K b XA 7 e 52 A B4 it FH 7= A= 8 25 B4 1 18] B2 00, 33X 32 B BOR RIS AR T 4
FRJite P A ZERE 8 AR RS, PRI A P it A R S 7= AR SRV E . T L, B3R IR B P B2 8 F
FREE B Ak 5530 ) NBUER 2 PRV RSB0 2 PR 3 1) 3% s K | b o B A S BRI Z | Xof
A G Nt FH R A VR P S5 BRo

3 it

3.0 RGNS R iR B A O AR

TEV R e LLIBREAS IX., il LR Dl AR P g 1 i, AR P XA RS At P A B 2 39 m . iX — 45 Mikha |
Gil \Benjamin 55170 e HAU AR 0 XA B e 510 HAT — B, A OFoe R, 76 58 LS M ROl B 5
G BRI A EE AR P T 2006 A2 2011 AERFSEE AN IR G AR 38 n] 2 eE SR sh A
W BEAI I R AR EE T BRSO Y A R M LT IS ) A S e KL e
RSO , LA USRI R LA E 3 R/ N B R e L b B M T A | T ™ AR Pl ) L rh AT
FHSE 2 W R FAE A el H b ) BEA ISR B A RS o 38 W54 th AR AT At P T LA eI 4 ok
SERY pH R, S0 SJEHE T 4™ ER AR et ) S e D5 SRt S e ) A AT LA AR ok - S Y 57
VREE IR SR ) BEAR Y EEDEE AR IR A L X TR AN, Singh 1O g 7R B SRR L X
AR o 56 50 g Y v o St P AR g R0 (IR Y 2 A0 ) AR SR, 2 B g 79 e O AR S vt P
T LA 8 st AR Il RS R M TS AR, Tiwari 5577 0 & 3, 76 JE IR R IR R0k iy h il e X 5 1%
GEFEAR LL , SUFTR) A SR AT T S RE RS AT Ak Aidy L g,y SR it by bl ml 280 AR SRS It A S —
o v L SEAE 3 750 A RN SR i b AR AR B Y
3.2 M 2 SRR AR S AL B R T

A B IR AT S SR F I RATAE R, S ECTARFIENE A AR, IR R LR R
SR RE IR Y MR SR e EK R R B R L AN A AT SC 2.1 WAL, L L T LD B A
Hb AP 5 w2 LR S A BELE (R 2 T G -, IR R B AR XS AR R R KB
LR 2B IR RO BT B = A AT S BE AR S5 BEUH EL -3t/ b BF b 22 204 TS, 4R Thie B 3¢
7 PRI 5 AT AR KNS LA R S A S T 28 A, VA iy S ol R A A1 ( 1) 55 18
7R ,89.8% WA U 5 AHAFERIAH LE B K i A D slioR S 2R ) H il T 54T — AR IR R BE R
Xt F IR THAE R, MO AL T AR FKNEBA IR R o X RIS K R S R ph R 2 A5 21 2
FUE,
3.3 FFEh i AR S AL B R R

B R T A HERE AR, AR 57 8l B i B G F 2k, 0P A RN 7™ A T IR . — 71, 57 3 iy
i 2eid A 55 Bl s ik, [RIINFAR A BB 38 I 1 R & R B PL 2 A | B P IR FE I T R R SR
B, X IUGAE PG R AR DX R A T8 MR TS R A R R BT 2  (ER TR R TR K P A
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Tk e S5k fb iRt T R EAER TS . FHRTHFREE A TG K, A Wk e P AE ARl , 53095 o i Fisk
Mrit, PRSI, 2022 AR AR RN 5 S b 20 1.4 A, TR B I AEAR A B HE S T A AR PR Y
LA A, B2 PE 3 1R 95 B KR R [R) 45 0 A R B, 2022 4R 1) 45 A 4 35 ) 97 B 45 2002 4F R T 28.
64% , FR A M Z AR BB T RFNEH R TR, 75— AENROA 7 E R 57 8 i il 43 B4 R
oA A7 AR B AN AR T s VR 2 AT 5T A S b R A EIE Tk — AR FEVT A A A A
FURTESN 55 T/ BF M AR 78, (0] T 54 Rl ROR 2508 SAEAEE A TR G JO 5 H 00K 4 48 BRI R
FNEBANETAEY , AR 33X O & R izt 4 7 SRR B WA — Bl =, iR 4Eit, 2022 43 43 4+
R 5 2GR TR 0.03 hm?/ 7, b P2 34 FEL B ET AR Y 18.83%  IX i 745 th, S 0TI 45 Al
B WO B AR Al MOl B & B RS, L, E— R b, o7 sh iir i 8 & i g N R 2
DB FPRL A IR TR B R G MR R GE R 6 AR R w7 36 B 20 i LT, 49802 oz s /b | 75 B2t F 1
A N D
3.4 s G B E R

A S5 G REAK TR, V0 (R L7 DXAS [ iy A P 3421 T A0l & O AR 45 B I AR X A
FEARASE B T R UR AOAE AR R, i L o ik B 2 AR RS AR A T8 A A ARk 38 1 4 o B 385
TR R ARG R AR AR AR A A T B A T A 25 AR L, S 3 T AR R IR, B bR Ak
PABOK iR AE PR B )8, 1 b 7R 45 A A ORI MLAR ZRIE , A5 880800 1 4 X AR JIE A 245 g e ) | [
il 3R S 53 TR E R R e —EFEE E 3SR T b ) AR Jdi b TK Rk, Hilimire ' 381, 43
KRR G A RG] A SRR Ll kgl A= 7= R 4, $ i R HENE ) K 4 bR AR 3 ™=, 4
WA G T LM HESR 3 AE < T IEAH Y-S0 ke B A A 2R e A IR R, 00/ 5 8 28508 o s B B 5% 75 e A
FEFFHE BRI WA A5 Y, SBT3 A e S e e

4 #ig

A 5T 3 T VU R 5 L e 23 X 4 Sy BRI EICH , X6 b T R [ s A 0l 25 A B IR T AR F it
251 Zoesgma R 2R SO 5 R G, 285800 .

(1) VRS e Ll 2 DX ) s A O 2 5 e G Mt FH 25 5 53 oo LLORT ARG R W 4 3 W R, SR FH < il
+ [l AR AR AR EUIE Sy =, P I SR AE 13.74 Sk RS AR IR H 3R R ZME it ik 2314.88 kg/hm®, JE %
“ARAR DA AE " DG A 5 v LU R FH < B R U+ A ZE MR ™ PR R L /NZZ2 (11 0.87 hm*) |, {H IR E AL/
(6.39 /1) 2P A B, AR N P H 35 1758.69 kg/hm? ;21 LA PR s = ok ( 8/ 2042 b 7 L 58% )
RIS FF Bt | SR FH O+ BT 20 B+ M) B 7R USCBE AT (1886.70 kg/ PP /4F) , FRFH AL 8.01 Sh/F' R K
NETit FH it ik 6129.58 kg/hm?®, Sk DU M v 5 i 5 VT4 A 32 55 80 1 B s i e ) < B SR+ 2 D AR, BRIl
B, AR R — AR P =R, A SN 35 6415.87 kg/hm?,

(2) - 3842 i B SR R S N it FH AR A% 0o 3K Bl PR 3, JHE B 42 52 i 3R 0 Oy - 8K D7 A2 I 72 B2 R 38 1 A4
P, R F N 2 5 36.2% (P<0.01) , - LRy RIS ZU42 ik (218 20k 2.8) , B4 1 ARt A 12 o v LA /Y
2,645 B UE T A2 il R it A e R 9 T 1) G I A OB S 5+ S R U AR R IR B 5C R B R A
FH BRI (R LS | 2 LR ) S8 3k AR 3A P R ARt AT AR A1, Pl 33 RSS2 (T 25 ) ) DRI S A 4 vt FH 5 3
B TR AR A d A e, M AR (2 LA ) 7 N T TR LA R X SR AR okt s ARk 55 8l B 1 A e A
Tt 52.4% (P<0.01) , BURFAMNIEEERE N 10% |, i AE 42 5 10.6% (P<0.1) , F W57 52 42 BIFRAR X+ A 7 i 4 i
B i A R R AR () AR E

AR T A S EY R & R G DL 2 B AR NN 4t 2 b ) B AR AN ) O =X, AR AUk P
T e LA DX K A 3 2 A B DL B SRk o ] P e HLAT B S i ARl A 7 T A v DA B DX s Ak
R T HEE T,
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