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Suitability Regionalization for Lycium barbarum Cultivation in Ningxia
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Ganlint2*
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Abstract: A comprehensive survey was conducted during July and August in 2023 across Ningxia (NX) to assess the growth
suitability of wolfberry, the information of suitability for wolfberry were recorded at 186 sites, of which 70 samples of fresh
wolfberry fruit were tested for soluble solid content hundred-grain weight, yield and fruit shape index. High-resolution environmental
variables including climate, topography and soil properties were collected. Firstly, MaxEnt model was employed to predict the
potential cultivation areas for wolfberry by incorporating the cultivation distribution information and environmental variables.
Secondly, based on the subjective weight method, weighting and grading systems for four quality indicators of wolfberry were
established, and incorporating environmental variables and random forest (RF) classification model, a suitability zoning of wolfberry
cultivation in NX was obtained. The impacts of environmental factors on wolfberry quality indicators were further analyzed using
correlation analysis and principal component analysis. The results showed that the potential cultivation areas for wolfberry in NX
were mainly distributed in current farmland regions (excluding the cold zones in the southern Liupan Mountains) and at the marginal
areas of farmlands and pastures, among which 47%, 35% and 18% belonged to most-, moderate- and less- suitable. Climates acted as
the most important factors for wolfberry cultivation, followed by soil and terrain properties. Among the four quality indicators,
soluble solid content, hundred-grain weight and fruit shape index were significantly affected by climate, while yield was more
influenced by soil fertility. This study provides guidance for the transformation of the wolfberry industry in NX.

Key words: Wolfberry; Cultivation suitability; Maximum entropy model; Random forest
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Fig. 3 Climatic suitability zoning of wolfberry in potential cultivation areas of Ningxia
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Table 1  Statistics of wolfberry quality indicators of 70 samples
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Table 2 Correlations among wolfberry quality indicators
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Table 3 Correlations between principal components of
environmental variables and wolfberry quality indicators
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Fig. 5 Correlations between wolfberry quality indicators and key environmental variables

AT EDE Y-S P N B FE AR B A O, R
R0 FREE A i LF- 5 A AC RIS E DR AR
Rl E R S IR A AT A BT, AR R RS, 5[]
S BN FIRAE 5L, 7= 2z LR R 2,

LA . A R WA A, SRR R
WEERARDC, RERER T, RS BENEZART ™
I, HICHE B AR AR & i f 5 A R E L —
5 AHSIEAR RIS AR, 5 PR AR SR DG TR
224 MRLER IR TR X R AC T A AR AT
ERHRNNIEER 4), NGE—EI, KA Il
1~ 5 M FEARESC B2 00 RN & SRR 25 A H
TSR BCALEE o 5, KB AR AR A N e i A
m S, PR, R A M
o1, MWARACAAE N T A . BUF AR MRS R M
IR E N TN 37, LGE%E, Kram
M AR CRE N 4:6; SRR, ARAESR/ANTRI
FFEHECWISE, MRt EEEIEY . BRE . IR
FEAR YRR J LA A o BRI, 85 T 4 8RR AR,
MRS AT RS . AR . RIE IR AE
20%), ;= EIALEE N 40%. Sk AR AR K
S IZER R, MERR AR BRI TSR o, 3K
13 70 A 5V 1038 PR S 5 FRARRE 70 A3 A5 A Ay
FO AP R S G, 45 A PR B AR (U1 43 B F1 47 XL
TOSR, hHAMAC TS B A S E, X453 133

RIS EESE R (R 4), 70 WIEH .
Ui HL

BOEH

R4 133 MR SRR HEEE SRR DITE
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