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Abstract Southwest China is an important grain-producing region, due to its complex climatic and ecological

conditions, Southwest China has formed a distinctive multi-cropping farming system. This study aims to fully
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understand the basic situation of the agricultural region in Southwest China and the existing farming system, and
accelerate the establishment of a modern and novel farming system. Documentary research and inductive
analysis are employed to examine the regional division of farming systems, typical farming models, and limiting
factors for agricultural development based on long-term experimental demonstrations and practical production
examples from relevant research institutions, and prospects for future development are explored. The findings
indicate that: 1) Southwest China can be divided into four agricultural zones: Hilly of basin agricultural region,
plateau agricultural region, Karst mountainous agricultural region, and plain of basin agricultural region. Each
zone has a distinct natural and ecological condition to shape its unique farming system; 2) Six types of multi-
cropping systems form the backbone of the region’s farming practices including paddy-upland rotation in rice
fields, single-planting with multiple harvests in rice fields, strip intercropping in drylands, relay oil-grain rotation
in drylands, crop-livestock recycling systems, and year-round multiple cropping in vegetable fields; 3) Key
constraints on agricultural development include intense competition for land among crops, regional
developmental disparities, and low mechanization levels in hilly and mountainous areas. In summary, the current
farming systems in Southwest China are constrained by low levels of resource-use efficiency, weak resilience
against extreme climate events, and insufficient industrial integration. Moving forward, farming-system design
must be tailored to the region’s resource endowments and national priorities for food security and sustainable

agriculture, accelerating the establishment of a modern, resource-efficient, eco-friendly, intensive, and

industrially synergistic farming system.

Keywords Southwest China; farming systems; modernize; multiple cropping
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Table 1 Geomorphological types and agricultural division in Southwest China'®!

e % b Fe B AR IX. TR A X A b AR X % AR X
R 7D . . . . . .
Inde Hilly of basin Plateau agricultural ~ Karst mountainous Plain of basin
* agricultural region region agricultural region  agricultural region
: | 6 hm?
I WL (107 B 31.6 45.3 49.0 11.5
Land area
ES H E 0
L ERU 23.0 33.0 35.7 8.3
Percentage to overall land area
3 /[:1 100 h 2
AT 2L/ (10 b 45 5.3 12.3 0.8
Cultivated area
" - 0
PR i B 1/ 20 19.7 22.9 53.7 3.7

Percentage to total cultivated area
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Table 2 Dominant mechanized cultivation models and associated technologies in paddy field double-cropping

systems across historical periods
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Table 3 Adoption areas and economic returns of different “rice +” cropping patterns
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Rice-edible fungus

I R 4 A A
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1.3~2.0 15.0~22.5

2.2 TEH—FSWEHE
VU R s DX TR P A R R T A e K X R

—, A TE VU 5 (5 PO S L IXC, 5 4F R

AR B T BUR A 4007 hm? A _E 24 15 4 [ 2R A
1 ALY 30960 L U )T A B AR R A TE AR
(B2 =750 kg/hm?*) M\ 1997 4E 20 J7 hm® 4 fin 5



54 0 LN ES I Y NS S 4

2025 4F 45 30 %

20244F 3577 hm®, AE 3G 0k 0. 375 hm?*, P38 7= &t th
1997 4F 1 500 kg/ hm* 3§ Jin %] 2023 4F- 2 100 kg/ hm®,
AR B A 20. 7 kg/hm”*; 5 BT AL RS & R TR 3
ARFELET. 007 hm™'® B B = FEAR 4 HFAE 1 800~
2 250 kg/ hm*, 3 38 0 6 38 B ALK Ak 55 5 1k % Hr 1
S P ) 22 R R, SRR Sk R TR AT LA N
B —TE Y 7 R FRL ZE AR B AL ORGSR B R
“ULZEUCR K ZE AR AR A O R B R R P b X P
R = KO AR W T o e Ah , 76 )1 e S O S R 3 4T
R X, v R - A A - R IR ) R -/ IR 2 4 £

ZEA R R B R R TV | 3 A TE I RURE LR A5 X
(—ZFhfg+ AR X F T WIRM/N IR, 9] 5 K
Pl /N T o B R 2 T AR 125 R BEAS 78 00 A
e DX K 2 T O RNA FH K AR B U, S R4 04 BT, &2 T
a5 50 DU ] S ) URE RO " £ A 3R
T AL AN, AN 2018 4F 222 hm” & J& FI| 2024 4
1. 175 hm?, 2 2P BplF 7= i JEAERRAE 1 125 kg/hm?,
T 5 256 R0 4 98 5 B T A5 A v R /N e R 2R
Fop 5 A X [l A % B RV, 1 2018 4 1 467 hm* 3 fin 2]
2024 4% 1. 4507 hm?, W 4.

R4 PHE-BEB+E(F) BB DEFESWHAARAFTNLS

Table 4 Production metrics of integrated rice-aquaculture systems: Mid-season rice - ratoon rice + fish (crayfish),

mid-season rice - crayfish co-culture

Tl 7 A = ity AEAr Year
Cropping patterns Index 2018 2019 2020 2021 2022 2023 2024
i F/hm® Area 222 951 6185 6987 7683 9755 10931
SR - U R 517 / (kg/hm®)

1105

Double rice-double

crayfish co-culture

Shrimp yield per unit

HF 47 /(10° kg)

1165 1271 1277 1268 1163 1259

. 245 1108 7861 8923 9739 11 345 13765
Shrimp output
MiF/hm* Area 1467 1623 2 220 3333 6 667 10 887 14 460
AR P/ Ge/hmD ) 1504 1518 1654 1249 1450 1493
Rice-crayfish rotational ~ Shrimp yield per unit
cultivation 24 3
KB/ (107 k) 2 382 2441 3371 5512 8 325 15791 21 586

Shrimp output
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Table 5 Average yield, recommended varieties and row ratio configuration for soybean-maize strip intercropping

planting in Southwest China

A1 HEFE il i 17t & KB/ (kg/ hm?) K E B/ (kg/ hm?)
Province Recommended variety Row ratio configuration Maize yield Soybean yield
i FAAPE3S IEL 65 - i

R 302, i L 42 6 331.5 1552.5
Sichuan KT 25 Fk LS I kE e o2 EL g
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Table 6  Statistical results of yield and output value for different cropping patterns

JEAF 7= & / (kg/ hm”) Annual yield

e JEAE = {E/
R o ] — - (GE/ hm®)
System HIEACT D) £k e &it 7t/ hm
Rapeseed (wheat) Maize Sweet potato (soybean) Sum Annual output value
TH 3% - K (WLAD
Rapeseed-maize 2 889.0 6 832.5 9721.5 29 688.0
(mechanized)
HR-EH . 2763.0 6 543.0 9 306.0 28413.0
Rapeseed-maize
INZE - K )
b EE?K LR . 6 048.0 6678.0 12 726.0 30 543.0
Wheat-maize (mechanized)
/ -E
Mz 357]{ 5667.0 6132.0 11799.0 29451.0
Wheat-maize
/J\i/i*/iﬂ 4119.0 6 360.0 2142.0 12 621.0 33717.0
Wheat/maize/soybean
e

ANE/ENR/HR 4018.5 6322.5 3462.0 13 803.0 38 667. 0

Wheat/maize/sweet potato

TE ok B E AL (RTFRD o R 7 [

Note: The data is from the positioning experiment (Jianyang) . The same Fig. 7.
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Table 7 Annual cost-benefit analysis of different cropping patterns

A G WA/ (IE/ hm®) 95 B A
Rt FH4E P28 /(OG/ hm?) Agricultural input cost Labor cost
System Annual output value Fh Akl &zl HT/ A T3% /7ot
Seeds Fertilizers  Pesticides Labordemand Labor cost
‘(H%%-ﬂi?lﬁ(ﬂﬂ‘ﬂi) . 29 688 1260 3255 960 172.5 1.38
Rapeseed-maize (mechanized)
O 28 413 1260 3255 960 240.0 1.92
Rapeseed-maize
INAZ - FKC )
b2 7K, BLA . 30 543 1740 3840 1140 195.0 15 600
Wheat-maize (mechanized)
/J\Eiiji(. 29 451 1740 3840 1140 270.0 21600
Wheat-maize
/J\E/E*.ﬁtﬂ 33717 1890 4 530 1230 300. 0 24 000
Wheat/maize/soybean
INFE ) E
b/ */H‘% 38 667 2790 5190 1140 390.0 31 200
Wheat/maize/sweet potato
L5 RALEA/(TE/ hm®  JASFE A/ (GE/ hm®  J&AEI S /(O6/ hm™ 35 shaeR/ (kg/ A
System Machinery cost Total annual cost Annual net profit Labor productivity

13- K WL

5400
Rapeseed-maize (mechanized)
3R -E K . 2 400
Rapeseed-maize
/J\E-j:ﬂﬁ-( HLAED A 4800
Wheat-maize (mechanized)
/J\%-ﬂi?lﬁ' 2 400
Wheat-maize
INEE /B RE 1200

Wheat/maize/soybean
NG/ E K/ HE Wheat/maize/

sweet potato

1200

24 675 5012. 4 56.4
27075 1338.0 38.8
27120 3423.0 65.3
30720 —1269.0 43.7
32 850 867.6 42.1
41 520 —2853.6 35.4
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Table 9 Vegetable cultivation area and yield in Southwest China (2013-2023)

pa i
0 Sichuan

Chongqing

R =W

Yunnan

Year

FERPE AL/ (10" hm®) 4E P24 /(107 kg) &AL /(10" hm?) 4E7=4/(10° kg) &R AL/ (10" hm?) 4= /(10° kg)

Cultivation area Annual yield Cultivation area Annual yield Cultivation area Annual yield
2013 12.1 37.1 6.8 15.4 9.0 16.3
2014 12.4 38.4 6.8 16.3 9.5 17.4
2015 12.7 39.9 7.0 17.1 10.3 19.4
2016 12.9 41.2 7.1 18.0 10.4 19.7
2017 13.3 42.5 7.3 18.6 10.9 20.8
2018 13.7 44.4 7.4 19.3 11.3 22.1
2019 14.1 46.4 7.5 20.1 11.7 23.0
2020 14.5 48.1 7.7 20.9 12.3 25.1
2021 14.8 50.4 7.9 21.8 12.9 27.5
2022 15.4 52.0 8.1 22.7 13.1 28.6
2023 15.8 54.2 8.3 23.6 13.4 29.6
B i)
G Guizhou Guangxi
Year R E/(10” hm?) AR /(107 kg) H RO AL /(107 hm?) 4 /(107 kg)
Cultivation area Annual yield Cultivation area Annual yield

2013 8.9 16.0 12.4 25.2

2014 9.8 17.4 13.1 27.2

2015 10.5 18.5 13.9 29.2

2016 11.5 20.3 13.5 31. 1

2017 12.5 22.7 14.0 32.8

2018 14.0 26.1 14. 4 34.3

2019 14.3 27.3 14.9 36.4

2020 15.1 29.9 15.3 38.3

2021 15.1 32.8 15.9 40.5

2022 14.6 33.6 16.5 42.4

2023 14.4 34.7 17.1 44.3
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Tablel0 The main distribution areas and patterns of vegetable-vegetable compound system in Southwest China
I e e JA AR R % /
“ i X B R S 3 FRBAE Ongt )
Province Region Cultivation pattern roppie Main variety ' Annual planting
arrangement technology .
benefit
o TR, B . HEFF. EALE W .
I = - R .
A S I S . EAGRR
Siciluan lateau (#%3%) N 7—10A KA A2 5 KRR ' .
) . - HiE# i i 25 4 A
sl - e NI 115 . FEALEM.
Sichuan e o CEERE g a1e s 5 4 9 5
Western  kmE gy 2O TTI IRRIEZS kR L
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R SR - K e . N
Kz wz 25 /N
IR 18 . e
BT IS g
109 e
SEILX A A - 3—7H, B W BT S L
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T, Ak R B 45
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KO WAE 4 H . o g 0L ¢,
Southern o m N i B = 12.0~33.0
Guangxi SLE BRI 2—5 0, 6—10 3, LTt O B R
xua . s & N 22 L A .
guﬁjl ; @3:p) 11—&4FE1H 3% 76 AL EH AR
e o LI T
o LU 1R il 7 K R e o R AR R K
I\‘Iorlherfl L B 4—11 H e B AR AR B W A 2 22.5~30.0
Guangxi

AR




60 0 LN ES I Y NS S 4

2025 4F 45 30 %

30 Wb R R R R 2B AR B A R S | R T A
R B e BB ARG A s A
T TE 5 e 2 3 A it A 8 R Y AR PR R R
FRAE AN [) A 25 DX Hb 5 A o A 15 ) o 0% 5 ok e Ab
R TR R s =, 08 Ol AR R R K

25 [39]

=
3 FHERIESERER

3.1 HFERE

VU T b DX AR R 22 AR (AR RS e
JIANGER I A7 HE B8 U5 4 244k R FH R BE AR AR g <A
JRUIS: FIRAED B 0 55 7 Ml Rl BEOR J2 A B JR AR
2 Ak ) P AR R TG 2 R B R 3 0 B R AR X A
7 AR I8 B A ALE = AR S R R
fig BIL A b B2 B2 R0 95 Bl AR 7 R 4R s AN B Y it
B B DR A AR 7 T o R R AR A R AL
AR AR W 7 25 A ), AN 38 B AR Ol Sk 68 Kk T Y
F R AR D P i R AR RO SR A R
R W B A AU HEAE B T 55 2 BRI R B 1l
DX Al 15 it 25 R 25 AE W A 77 B IR H R = 5
TR E RS R A BN R R
IR AR A= 7 22 S TE T R T Y L R BE R4 R
BERHAS RGN E LIED G SR EY 2 M
PE 5O 55 45 5 TH Y T RE
3.2 ERER

R R B R B e A M B A Sk g R R R
B, T SRR A DR U BN, 7 2 X I A A
SR RSN R RE G % L b | BB T
S AN [R) b AR S RS DL IR B e RUOR) RN B L R
Ji D Ak o A e A B A SR A SR DR b R R R e
WIRE A RAEE A SRHEFE R/ R E A &
FE RS, W & H g A PLA AR R ek sk e fk
BLEF AR R e d <7 74w H X AR 1k i 87 A
VeI EE

— SR TP AT Ry o PR B BB AE (iR
it Ak & R, 5 5 32 B AR B S e R AL AR A
A AR 4 FEHILAE 4F R 7 m AU BOR o HE ST
FAAE ) A Jry R R N T A Tl AT B DX B
AR AR R R DL B B AR RURE B Ak Al
51400, 2 A T8 1 7E R LAY 3% HL s 6 G O Al
G| |4

TR I KON A G A A T BE B R AN T .

GEAp A P S B IR AR - HOR T
h— PR BB AR AR B iR AR TR AE S
WL A DI RE L 38 2o X 48 22 S Al A JR) 5 TR s A B
M —Z=a LR aE L e SR S5HE
7l 3 AE 4 B9 [R) A2 R

=R R RO A X AR AR B B . B
AL AR AR K 5% B A o 2 TN Rl o A T 4
P AT )R £ Al RS TEC , E R 4 A R R e
10 A 3, A B S A A R BB OE B A A Ak
Xt ARl A 7 A B Bk A

VU LAY 55 4T 3 SR 8l , 5 Bl B R b ) €
o 20 2R LG B & L ST AR
TR Z5 A UL AL PS5 HAR K IE U ) s B8 5 4
ENIIE T T - R RS GRS W 4 S N 4
AP HIE 5 HOR A B AT R 6 SRR
PEHAR R R e SR X S A J 3T 3 4R 1R e IR
X RN JEH 2 RS T R R 5l
AP T AL BRAR A g o R

S EZ Tk References

[1] FEARXMEERSITE. RESKITELIM]. b3 RESIH AR, 2024
National Bureau of Statistics of China. China Statistical Yearbook [M].
Beijing: China Statistics Press, 2024 (in Chinese)

[2] ®FEifF, BHEE, FYE, A, BER, ETH. AEBERUKFEREFNA
ERKFBEEMAREARBEEHR]. FETREMZE, 2024,26(6):169-180
Bao Y H, He X B, Yin FH, Wu Q. Gong D Z, Cui N B. Current situation
of agricultural water resource utilization and technology path for the efficient
regulation rainwater resources in southwestern Chinal[J]. Strategic Study
of Chinese Academy of Engineering, 2024, 26(6) : 169-180 (in Chinese)

[3] X, EfF4E, KR, BHRE, Wit AEBRKREZLITNHAR]. &
HMRFER: BATFRE, 2024, 46(2):115-124
Liu X, Wang R T, Zhang F, JiaL Y, Liu S W. Research on evaluation of
food security in Southwest China[J]. Journal of Southwest University:
Natural Science Edition , 2024, 46(2) : 115-124(in Chinese)

[4] SBEBAE, REM, kX, XN, TkE. PEEEBRKRRE~EN ¥
MEESRERARI]. REFLSTH, 2024, 40(6):843-850
Guo Y H, Kuang J X, DuX D, Liu ZM, Wang Y Z. Research on the
potential, influencing factors, and strategies of grain production increase in
Southwest ChinalJ]. Resource Development & Market, 2024, 40(6) : 843-
850(in Chinese)

[5] sk, EmA, 5%, T8, 5. AEBRERREEXNEESER
[J]. R, 2017, 25(3):99-104
Liu Y H, Yue L J, Yang Q, Li Z, Li Q. Evolution and development of
farming system in maize region of southwest ChinalJ]. Journal of Maize
Sciences, 2017, 25(3): 99-104 (in Chinese)

[6] A&, THE, BRI, X7 . RMEHTHHEX TER R U RFFERR
[J]. £HEZIR, 2005, 42(3):419-427
Long J, Jiang X R, Deng Q Q. Liu F. Characteristics of soil rocky



%123

XK ELAE . 74 p Hl DXCRE A AN ) B2 5 % J s AR R ) 61

[8]

[10

[12

[13

[14

[16

]

]

]

]

desertification in the karst region of Guizhou Province[J]. Acta Pedologica
Sinica, 2005, 42(3): 419-427 (in Chinese)

X geiE BRE . RERMES[M]. L. pERWHARE, 2005

Liu X H, Chen F. Farming Systems in China [M]. Beijing: China
Agriculture Press, 2005 (in Chinese)

BVEE, RMHE, IO, =85, BRIE. AEBEREESRUREER
HRURARRRE[]]. BRESEEEA, 2024 (6):120-124

Zhou PP, Zhu CH, YeJ H, LiX Y, Chen J. Current status and prospect
of integrated agricultural technology transformation for rice and wheat
continuous production in Southwest China [J]. Communication &
Information Technology, 2024 (6): 120-124 (in Chinese)

BREE. ENERITHEXBHXBEFTHREESBEHERNER~
EHHMD]. AR - ARRLKZE, 2015

Hou W J. Efects of disaster climatic characteristics during rice and rape key
growing stage on rice and rape production in the lower reaches of Yangtze
River last 30 years[ D]. Nanjing: Nanjing Agricultural University, 2015 (in
Chinese)

BAR, BUE, s, T, T8, KR, ER, KEKT, HHE. 8§
HEEBEBREBEREAL]. @R R, 2024(7):26-28

Huang CJ, Liao J C, ZhongJ, LiJ, Wang Y M, Lin H, TangJ, Ouyang
Y Y, Miao M J. High yield and high efficiency cultivation techniques of rice-
garlic rotation[ J]. Sichuan Agricultural Science and Technology, 2024 (7) :
26-28(in Chinese)

SRMHE (EFHEE BRBAFA T, 254, BB, B0 SRR E MBS . KTBT AN
HREARERARRELI]. MIIRLERH,2022,(6):48-49,51

Zhu C H, Ren D H, Ouyang Y Y, Li B, Huang H B, Liao W, ZhengJ G,
Li X'Y. Key points and prospect of fertilization technology for rice unmanned
aerial vehicle[J]. Sichuan Agriculture & Agricultural Machinery, 2022, (6):
48-49,51 (in Chinese)

BEH. RUHSUBREHRARABEBHEANZNHAR: BETS5EES
BEXBASHMBSMD]. R MIIRLKXZFE, 2024

Chen B'Y. Study on the impact of agricultural socialized services on farmers’
pesticide reduction: Based on the analysis of participation degree and
configuration effect of service types [D]. Yaan: Sichuan Agricultural
University, 2024 (in Chinese)

LiM, LiCS, Liu M, Xiong T, Wu XL, Tang Y L. Balancing grain yield
and environmental performance by optimizing planting patterns of rice-wheat
cropping systems[J/OL 1. Science of the Total Environment, (2024-01-01).
DOI:doi. org/10. 1016/j. scitotenv. 2023. 167813

=H, 0, KRB, BeE, WK, HkE, RE. SHEBENMAANBE
INEERFS WU AR RBESFER, 2020, 31(5):1435-1442
LiCS,LiM, WuXL, WeiHT, LiuM, Tang Y L, Xiong T. Effects of
tillage and sowing practices on plant growth, soil nutrient uptake and
utilization of wheat after rice[J]. Chinese Journal of Applied Ecology, 2020,
31(5): 1435-1442 (in Chinese)

KREEW, FHR, FHRE, X TR, FA¥, BEIR, KEF. RREEMNE
TR AFRFABEMAEAARMIMI]. FALEFER. 2017, 28(6):
1889-1898

WuXL,LiCS, Tang YL, Liu Y B, Li BQ, Fan G Q, Xiong T. Effect of
nitrogen management modes on grain yield, nitrogen use efficiency and light
use efficiency of wheat[J]. Chinese Journal of Applied Ecology, 2017, 28
(6): 1889-1898 (in Chinese)

Xu F X, Zhang L., Zhou X B, Guo XY, Zhu Y C, Liu M, Xiong H, Jiang
P. The ratoon rice system with high yield and high efficiency in China:
Progress, trend of theory and technology[J/OL]. Field Crops Research,
(2021-10-01). DOI:doi. org/10. 1016/j. fer. 2021. 108282

[17

[18]

[19]

[20]

[22]

[23]

[24]

[27]

Jiang P, Zhang L, Chen C, Zhou X B, Liu M, Xiong H, Guo X Y, Zhu Y
C, Xu F X. Progress and challenges of rice ratooning technology in Sichuan
Province, China [J]. Crop and Environment, 2023, 2(3): 111-120
WEE, B, R, SRk, M, IR, XK. BEBFERASRS
XEEERARFRER]. FERLBE, 2015, 48(9):1702-1717

Xu F X, Xiong H, Zhang L., Zhu Y C, Jiang P, Guo X Y, Liu M. Progress
in research of yield formation of ratooning rice and its high-yielding key
regulation technologies[ J]. Scientia Agricultura Sinica, 2015, 48(9): 1702-
1717 (in Chinese)

XIEE, AR, S, BMBRE, BEW, BNE, Kk, BKE, HETE, #E
B EKEARELZHB-BERSSSHATREARI]. REREK, 2025, 31
(2):70-75

Liu M, Zhang L, Jiang P, Guo XY, Zheng X B, Zhou X B, Zhu Y C, Guo
C C, Tian S P, Xu F X. Fertilizer-saving application technology for high yield
and efficiency of hybrid medium rice-ratoon rice in winter paddy fields[J].
China Rice, 2025, 31(2): 70-75Cin Chinese)

EIT, ZHR, K@, i, X7, XEE . CWENR RS MR TEXR
A& BN FREEAGIT]. Bl BRI, 2024(12):21-25
Tan Q, Luo Q G, Zhang D M, Xie H, Liu X, Liu Y J. Exploration on the
new comprehensive breeding mode of “double rice and double shrimp”: A case
study of Xinshan Village breeding base in Luxian County, Sichuan Province
[J]. Fishery Guide to Be Rich, 2024(12): 21-25 (in Chinese)

=T, KE, FEEB, T0E HXE. EERRER-KREFREERER
SEYHSHLI]. PEMBIEYWEER, 2023, 45(2):427-436

Li X, Zhang X, Chen G P, Wang X C, Yang W Y. Cost and comprehensive
benefit analysis of maize-soybean relay strip intercropping system in
Southwest ChinalJ]. Chinese Journal of Oil Crop Sciences, 2023, 45(2) :
427-436 (in Chinese)

Nk AELUBERNMMUSBREFERSHEARIM]. LR #2d
KAt , 2022

Liu Y H. Theory and Technology of Mechanized High-Yield and High-
Efficiency Maize Production in Southwest Mountainous Areas| M ]. Beijing:
Science Press, 2022 (in Chinese)

Rez NIERREREZEHAR(M]. LR PEREAZRAHRT,
2006

Song Q A. Research on Dryland Agriculture Development in Sichuan Hilly
Areas| M ]. Beijing: China Agricultural Science and Technology Press, 2006
(in Chinese)

ke, FEfm . MIFEFEFRESRUMHETKEARTFRIM]. L. B2
H AL, 2011

LiuY H, Li M S. Study on Seasonal Drought and Water-Saving Technology
of Agricultural Prevention and Control in Sichuan[M]. Beijing: Science
Press, 2011 Cin Chinese)

B, ERURKREHBMEERSHI]. TR SER, 2024(3) :68-69
Yang H. Analysis on the development of agricultural mechanization
development in hilly and mountainous areas [J].
Agricultural Machinery, 2024(3): 68-69 (in Chinese).

. ERURRIHMEEREEZ MR REIH]. Rl T
53, 2023, 50(4):6-8

Sichuan Agriculture &

Tao C L. The main problems and response strategy analysis of the
development of agricultural mechanization in the hilly mountain area[J].
Agricultural Engineering & Equipment, 2023, 50(4); 6-8 (in Chinese).
PR =, BRRE, (8, HEE, B, QR ETERKEHFRESH
EEXASERBRTUBEFRI]. @IIRLRE, 2023(6):51-54
Ouyang Y T, Chen T B, Fu M, LaiJ W, Chen M, Zeng H L. Study on

nitrogen mineralization characteristics of beef cattle manure based on corn-



62

0 LN ES I Y NS S 4

2025 4F 45 30 %

[28]

[29]

[30

[31]

[32]

[33]

soybean strip compound planting model[J]. Sichuan Agricultural Science
and Technology, 2023 (6): 51-54 (in Chinese).

i, BEE, S0H, BFE, DRK, FiE. LUBSAAFENMFLE
AEARRURGHRESHFLI]. RUTERER, 2012, 28(14):196-200
Zhong ZM, Huang Q L, Weng B Q, Huang X S, Feng D Q, Chen Z D.
Energy analysis on planting-breeding circulating agriculture ecosystem linked
by biogas [J].
Engineering, 2012, 28(14): 196-200(in Chinese)

HEX, B®, XNE, KA, LY, KAGS, 8. EREFENRGK
A BB EATI]. IR LR, 2023, 6:96-98

GuXY,QuL, LiuQ, WuZY, Jiang H, Ouyang Y T, Fu M. Analysis of

Transactions of the Chinese Society of Agricultural

typical leisure and sightseeing mode of organic ranch in Deyang Yuan Ye[J].

Science and Technology of Sichuan Agriculture, 2023(6) : 96-98 (in Chinese)
BRE, ARE, K8, K, KeR, HHAR, HIL. BETEEBEHH
HESRBENTHRBERISHEAI]. RULTEFE, 2012, 28(2):

191-195

Chen T B, WanZJ, FuM Z, Zhang H, Zhang J L, Yang C W, Jiang X S.

Modeling and application of livestock supporting capacity estimation of
cropland based on nitrogen cycling in southwest China[J]. Transactions of
the Chinese Society of Agricultural Engineering, 2012, 28(2): 191-195 (in
Chinese).

ERE, BM, #HE, BER, BER. ITARXFLERAREM K
[J]). HERSE, 2022(8):12-16

Ren HK, Tang X F, XuM Y, Nie S X, Chen H H. Present situation and
countermeasures of vegetable industry development in Guangxi[J]. China
Vegetables, 2022 (8): 12-16 (in Chinese).

fhig, TEH,KAME, WP, XE. cEARESLERIVK & & & 3t
[I]. AARL, 2023, 17(9):232-235

Xu J, Wang D X, Nong W X, He J Y, Wen J. Development status,
problems, and countermeasures of vegetable industry development in Yunnan
Province[J]. South China Agriculture, 2023, 17(9): 232-235 (in Chinese)
EXEF, AR, EWME, 9% ERTHRRXSUEZRIVRE X RZILI].

HKITHRSE, 2024(22):81-83

Li Y F, Kuang M, Li S R, Peng L L. Development status and
countermeasures of vegetable industry in Chongqing [J]. Journal of
Changjiang Vegetables, 2024(22) : 81-83 (in Chinese).

F4, BRER, BIR, KF%, AE. SNSREVHEELEHZEN

L ) 1300 S R 2 L ) 3

[37

]

REXHLI]. KITHEK, 2025(4):6-8
Wang Y, Mao F F, Qu L W, Zhu S L, Zhou T. Present situation and
countermeasures of vegetable industrial cluster construction in summer and
autumn in Guizhou PlateaulJ]. Journal of Changjiang Vegetables, 2025(4) :
6-8 (in Chinese).

NeF, BRE, T8, £48, T FTRRXSFMBIEX&ELERY
EYMESHYE BEER T EBAEROIE ] MEWFIR, 2021, 61D
167-182

Liu HF, Han HW, Wang Q, Zhuang H M, Wang H. Effect of vegetables-
tomato rotation on soil microbial diversity,

enzyme activity and

physicochemical properties of vegetables in greenhouse [J]. Acta
Microbiologica Sinica, 2021, 61(1): 167-182 (in Chinese)

i, ERR, BRIBE, BWE, T—F, Bk, %, 8% REAS
WRARERXMNESENRRHE]. ZEITEXRFZR: BRRZER,
2022, 42 (4): 49-54

Wang R, LiSM, ChenP L, Zhao L' Y, Ding Y W, Guan HL, Xiang P, Xu
W M. Heavy Metal Accumulation in the Representative Vegetables in
Southwest ChinalJ]. Journal of Yunan Normal University: Natural Sciences
Edition, 2022, 42(4): 49-54(in Chinese).

HER. KIIRERFEFTEEEORFRITI]. RBRFER, 2017, 23
(11): 77-80

Han A W. Discussion on the annual stubble arrangement of vegetable
production in the Yangtze River Basin [J]. Anhui Agricultural Science
Bulletin, 2017, 23 (11): 77-80 (in Chinese)

BERR, A, B, R, ERKR, BER, BF#. cERREREANL
BEARSXRRWI]. PERKSE, 2025 (7): 24-28

Zhao X C, Dong L, Xu M, Zhao J, Cui J X, Yang Y B, Zhao J J. The
current situation and countermeasures of intensive seedling cultivation of
vegetables in Yunnan Plateau[J]. China Vegetables, 2025 (7): 24-28 (in
Chinese)

=% MIEFRFLRRERESHERSITRE ] IIRLSKH, 2025
(2):4-5,19

LiJR. Analysis report on the development and trade of the vegetable industry
in Sichuan[J]. Sichuan Agriculture and Agricultural Machinery, 2025 (2) :
4-5, 19Cin Chinese)

FAER R B s

E—EHE/ N XKL, A, BT U AR B4 BE B Be K, IF5E 51, B 50 K 7=l AR A & B B
R NE F AR AR SN HAT P EAEY S0 2 014 TR BT AR ALK Al Ao A3 1
KB KA FA MG B X KA AF T DU A S R AT, BN FORBER BT RE
AV U TAE. el ERFMS 5 EE 863" 0 | 11 FRHE R H R R A AR ER
TR Tl AR R FR A R A AT M LI D0 1 A R S R R R A A T H
CRBOI0RT . K RICCS0RHE , B L E 456, S 9% 436 76 V0w Hb X Z 05 4+ B P4 Ak P 5
T AKHEL AR VT B b T R R 7 g AR R A A 8k P A ST R IR R R AR 3
T, A IR A R S 1T, AR TR AL — SR 30 AR ST = AR 20 IR AL R
2000 4F 5 37 [F 55 e “ BUR FR IR HEE 7, 2014 45 5@ 3R A 3 “ BHEE A P
DU & 587, 2010 4E 48 1Y )1 48 55 8l &

L " FRS, 2017 AR SRIE R T 07 A A TR 22 i stk iy

HAR LR IR, 2019 4R 358 ZJm TS R AA 5", 2021 4R 3R “ MR A3 A " FR 5 o



