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Analysis of spatiotemporal changes and influencing factors in vegetable

production in Guangxi
HUANG Yanfang, LI Xiaohong, QU Tingting, NING Xia, KONG Lingzi

(Agricultural Science and Technology Information Research Institute, Guangxi Academy of Agricultural Sciences, Nanning 530007,
Guangxi, China)

Abstract: Based on the production data of vegetable regions, cities, and counties, this study uses methods such as indus-
try concentration index, center of gravity shift, and advantage index to investigate the spatiotemporal changes in vegetable
production in Guangxi. The grey relational analysis method is used to analyze the influencing factors of vegetable yield in
Guangxi. The results indicate that the vegetable planting area, yield, and unit yield level in Guangxi have been increasing
year by year, but there is still a significant gap between the unit yield and the national average. The concentration of vege-
table production is relatively high, and the overall focus of yield is shifting southward. The vegetable production capacity
of counties has been improved to varying degrees, and the number of counties with comparative advantages is gradually
increasing. The high influencing factors of vegetable production include per capita agricultural operating income of rural
residents, added value of the primary industry, mileage of graded highways, vegetable sowing area, vegetable yield per
unit area, vegetable output value, annual sunshine hours, and annual average temperature. Based on the above analysis,
the authors propose that development policies for the vegetable industry should be formulated according to spatiotemporal
changes and relevant influencing factors.
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Table 1 Vegetable planting area, yield, and unit yield in Guangxi

i TR EJFHE? At . FeE . F%EQ EFE ‘ H’iﬁ ‘ Lﬁ#'ﬁé&?i&]iﬂﬁ

Year Area/ Proportion of area in ~ Production/ Proportion of yield in Unit yield/ Unit yield disparity to the
10* hm’ the country/% 10*t the country/% (t-hm™) national gap/(t-hm?)

2013 124.08 6.59 2516.83 3.98 20.28 13.27

2014 131.66 6.85 2716.74 4.18 20.63 13.15

2015 139.26 7.10 2915.87 4.39 20.94 12.93

2016 135.18 6.91 3114.39 4.62 23.04 11.45

2017 139.97 7.01 3282.63 4.74 23.45 11.18

2018 143.97 7.04 3432.16 4.88 23.84 10.58

2019 148.52 7.12 3636.36 5.04 24.48 10.08

2020 153.59 7.15 3830.80 5.11 24.94 9.93

2021 159.63 7.26 4 047.46 5.22 25.35 9.92

2022 165.37 7.37 4236.52 5.30 25.62 10.04
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Table 2 Planting situation of autumn and winter vegetables in Guangxi

5 Lt Proportion/%

G ST

Year  Area/10' hm® TR LEES JIES % MR KA % AR Hith

Leaf vegetables  Solanaceous fruits Melons legumes Root-vegetables Aquatic species Potato and taro Other
2013 94.16 36.49 12.22 6.84 9.67 10.97 2.49 1.46 19.86
2016 93.44 38.39 11.27 6.77 8.88 11.17 2.74 1.20 19.59
2019 95.71 39.12 10.47 7.71 8.76 10.98 2.71 1.35 18.82
2022 99.61 42.49 10.91 6.90 7.78 10.15 2.95 1.93 16.89
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Table 3 Concentration rate of vegetable industry in Guangxi city

P ARG _ FE%*E _
Prefecture city Area concentration rate/% Yield concentration rate/%

2013 2016 2019 2022 2013 2016 2019 2022
T Nanning 16.28 18.30 18.00 17.41 16.20 17.85 18.00 17.13
HiM Liuzhou 8.30 7.99 7.94 8.01 7.95 7.77 7.46 7.46
FEAK Guilin 15.85 14.90 14.60 14.21 15.25 14.86 14.16 13.86
¥E& 1 Wuzhou 6.68 6.46 6.53 6.75 7.82 7.41 7.47 7.59
]t Beihai 3.29 2.97 2.99 2.94 3.15 2.90 2.97 3.16
[kt Fangchenggang 1.86 1.83 1.74 1.65 1.06 1.02 0.95 0.96
M Qinzhou 5.21 5.22 5.60 6.13 4.90 4.87 5.09 5.61
5t Guigang 5.61 5.38 5.17 5.30 5.63 5.53 5.89 5.40
T Yulin 9.08 8.67 8.81 9.11 11.35 10.92 11.01 11.32
T 8 Baise 7.91 7.98 7.89 7.31 8.11 8.05 8.03 8.10
B4 Hezhou 5.19 5.10 5.33 5.55 5.93 5.93 6.09 6.35
i Hechi 6.15 6.73 6.62 6.79 4.87 5.07 4.97 5.07
k5% Laibin 472 4.60 4.83 4.74 425 428 4.36 4.29
427 Chongzuo 3.87 3.87 3.95 4.10 3.52 3.54 3.54 3.70
CR, 49.51 49.86 49.34 48.74 50.91 51.68 51.21 50.41
CRs 64.10 64.30 63.76 62.84 66.68 66.86 66.14 65.46
CRy 75.87 76.41 75.99 75.72 78.52 78.32 78.13 77.42

T+ CRi\CRo- CRy 43 BIFREE AL 4 A6 A8 AT AN ) P A = ) LU i
Note: CRi, CRs, and CR; respectively represent the proportion of the sum of the top 4, 6 and 8 cities in vegetable production in Guangxi.
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Table 4 Coordinates and migration of vegetable production centers in Guangxi

Sl oy K& Jush TR 5 18]

Type Year East longitude/(°) North latitude/(°) Migration istance/km Migration direction

[ig:a 2013 109.256 23.561

Area 2016 109.213 23.544 5.148 FiEg Southwest
2019 109.220 23.536 1.228 7R Southeast
2022 109.244 23.524 2913 7R Southeast

s 2013 109.331 23.548

Yield 2016 109.300 23.540 3.487 PiF Southwest
2019 109.302 23.300 26.695 i South
2022 109.275 23.290 3.201 P57 Southwest
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Table 5 Grade of vegetable planting area, yield, and unit yield in Guangxi counties

T By P B B ELg

Area/ Number of counties Yield/ Number of counties Unit yield/ Number of counties

10" hm? 2017 2019 2022 | 10%t 2017 2019 2022 | (t-hm®) 2017 2019 2022
>25 11 13 20 >70 9 15 17 >30 10 16 21
>1.5-2.5 8 26 8 >50~70 9 10 15 >25-30 19 20 22
>1.0~1.5 18 20 21 >30~50 20 19 17 >20~25 40 42 36
>0.5~1.0 33 30 33 >10~30 44 45 42 >15-20 29 21 23
<0.5 29 22 15 <10 29 22 20 <15 13 12 9

PR AR B (SAD YA N 113, R e A48 5
(EADFYIMEN 0.94, 256 AR A TR E (44D P35
H4 0.99. K4850>1.5 B9 BB R 45t L 34 X
1. 1.0~1.5 BB 350 0 PR AL 35 X 35, 0.5~1.0 f £,
BEBENTE S X I . <0.5 1 B BN A LA A X
1, #E 6. AT LLE H,2022 5 2017 FAH L,
M SAL KT, R SA X IR ) LI = i B %, 4

- 198 -

XL XSt A — g 38 2, 3R Ik 2 1 B R
el H & A4 s I EAL KB , & 2R IX A2 1k
AR, R AE P2 RS = A B s s N 441 K F , BRIRL
RABBOER = K, 200035 DX IR B K, (R EL
B X R 2, R A B A =G
AR AR RN T . SHIRE , SALEALAAT>1 1]
BRI T 174114, ) B SEAE 2245 )



124 HH95 A )T R PR AL S A 7N 2255
F6 HEHEXEFRBIERSRIE)
Table 6 Grade of vegetable production advantage index in Guangxi counties
Y A D FLI 5 Number of counties
Grade (index range) S Al A4
2017 2019 2022 2017 2019 2022 2017 2019 2022

YN LA X (>1.5) 13 16 17 4 4 4 5 7 5
Absolute advantage area
FEE RS X3 (>1.0~1.5) 35 46 48 31 34 35 38 44 49
Comparative advantage areas
IR X3 (>0.5~1.0) 53 43 42 70 67 66 64 58 55
Potential advantage areas
AFMRFHIXIH(<0.5) 10 6 4 6 6 6 4 2 2

Areas without advantages
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Table 7 Type of vegetable production advantage index in Guangxi counties
e B T
;;‘j: Number of counties County name
e
P 2017 2019 2022 2022
B E R SRS 20 24 27 LR BRI AL B IV R B PR PSR OB R R AR e
High scale, efficient, and VL ARA AT fg M2z 5B BRI AL R E VAR A
comprehensive Qixing, Diecai, Haicheng, Liubei, Tianyang, Liujiang, Lingchuan, Yuzhou, Pinggui, Pingle,
Babu, Wuming, Tengxian, Tiandong, Jinchengjiang, Fumian, Youjiang, Yufeng, Xing’ an,
Rongxian, Beiliu, Zhaoping, Qinbei, Liangqging, Bobai, Cenxi, Hepu
[N N & SN S 23 23 SR G N HITN 2N TS EEN SITNGEE NS N /N2 N EL N
High scale, low efficiency, ZE VLR M OOl A VR I AE kAR
high comprehensiveness Changzhou, Chengzhong, Xiufeng, Yanshan, Ziyuan, Mengshan, Wanxiu, Xiangshan,
Xixiangtang, Fuchuan, Liunan, Qinnan, Lipu, Yangshuo, Luzhai, Jiangnan, Xingning, Heng-
zhou, Xingye, Cangwu, Nandan, Lingui, Yongfu
[ N R E N (G2 | 15 15 T TR DG =V e Rz R 383 RO B PR AR R ORI AR 22 B
High scale, low efficiency, Gangkou, Dongxing, Fangcheng, Sanjiang, Longxu, Rong’ an, Longsheng, Gongcheng,
low comprehensiveness Fengshan, Rongshui, Huanjiang, Pingxiang, Tian’e, Donglan, Luocheng
SN N ey 6 5 4 EIIN: T )
Low scale, high efficiency, Luchuan, Yinhai, Zhongshan, Pingnan
high comprehensiveness
(SN &N 37y 9 9 8 MR RO RS L I AR T R
Low scale, high efficiency, Shanglin, Yizhou, Fusui, Gangbei, Liucheng, Tianlin, Mashan, Wuxuan
low comprehensiveness
IRHURL R kR 48 35 34

Low scale, low efficiency,
low comprehensiveness

657N N ER VR

TLM RS BB T B M O R R AR R RN R D
AR T R RS PR N AL D BT Rl LR T B

Nt
7

Jiangzhou, Gangnan, Shangsi, Daxin, Ningming, Longzhou, Jingxi, Du'an, Dahua, Longlin,

Qintang, Xiangzhou, Lingyun, Xingbin, Xilin, Napo, Jinxiu, Lingshan, Tiandeng, Pingguo,

Quanzhou, Pubei, Heshan, Guiping, Leye, Debao, Xincheng, Bama, Qingxiu, Long'an,

Yongning, Guanyang, Binyang, Tieshangang
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Table 8 Correlation results of factors affecting vegetable yield in Guangxi

FALE| HARTbr RHERE 4
Impact type Specific indicators Correlation Rank
HARR & P45 Annual average temperature 0.713 6 8
Natural factors 4 H IS % Annual sunshine hours 0.719 7 7
4E[%7K i Annual precipitation 0.629 3 13
PR R BB R AR Vegetable planting area 0.8319 4
Production factors ER L Vegetable yield per unit area 0.8263 5
F—r=l Mok A 1%L Number of employees in the primary industry 0.544 5 14
ZUFR R LM RASLANMZE YN Per capita agricultural operating income of rural residents 0.916 8 1
Economic factors 5 —= VN4 Added value of primary industry 0.8780 2
537 Vegetable output value 0.7300 6
7156 JE BN 9 & Per capita vegetable consumption of residents 0.693 2 11
Market factors {¢IE A LS AS 0 Vegetable market turnover of over 100 million Yuan 0.662 8 12
i 3% 208 Vegetable export quantity 0.697 8 10
intiles SN i BLRE Mileage of graded highways 0.8459 3
Circulation factors LG FH P 4 Number of Internet users 0.698 0 9
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