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Habitat Suitability Evaluation of Polygala tenuifolia Based on MaxEnt Model and ArcGIS

ZHANG Meng-rong’, GUO Min-na, CAI Cui-fang
(Shanxi Pharmaceutical Vocational College, Taiyuan 030000, China)

[ Abstract] Objective: Polygalae Radix is mainly produced in Northeast, North, Northwest and Central
China and Sichuan province. There are obvious differences in quality of Polygala tenuifolia from different areas.
P. tenuifolia cultivation areas are relatively concentrated. Currently, there are only a few studies about the
suitability zoning of P. tenuifolia nationwide, in order to determine the suitable zoning of P. tenuifolia in China.
This paper made a habitat suitability evaluation of P. tenuifolia nationwide based on analysis of ecological factors
in distribution areas of sampling points. Method: MaxEnt model was used to select ecological factors that
affected the distribution of P. tenuifolia and construct an evaluation model. ArcGIS software was used to evaluate
the suitability of different habitats of P. fenuifolia. The suitable areas were classified into high, medium, low
suitability areas and unsuitable area of P. fenuifolia nationwide. Result: The evaluation model was highly
accurate, and concluded that P. tenuifolia’s suitability distribution area in China was 3.21x10° km’, including
0.52x10° km” of high suitability area, 0.96x10° km’ of medium suitability area and 1.73x10° km’ of low suitability
area. High suitability areas were mainly distributed in Shanxi province, Hebei province, Shandong province,
Shaanxi province, Liaoning province and Henan province. The main ecological factors affecting the distribution
of P. tenuifolia were annual average temperature change range, mean temperature of driest quarter, precipitation

of wettest quarter, altitude, slope and topsoil (0-30 cm) calcium carbonate. Conclusion: The results of the study
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are consistent with the records in relevant literatures, and can provide a theoretical basis for protection and

cultivation of Chinese medicine resource P. tenuifolia.
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Fig.1 Distribution map of Polygala tenuifolia sampling points
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Table 1 Ecological factor
A HEZET A SR B ifi i YL IR
SR T Bio_1 AR R /PC annual mean temperature
M T Bio_2 BRI 25 H AE/°C mean diurnal range
AR T Bio 3 SR isothermally [Bio2/Bio7)*100]
ST Bio_4 JEE 2y VAR Al bR o 2 temperature seasonality
ST Bio_5 g A oy e R E °C maximum temperature of warmest month
AR Bio 6 F AR BE/°C minimum temperature of coldest month
ST Bio 7 A 24 il 728 Ak [l /°C temperature annual range(Bio5-Bio6)
ST Bio 8 e 2 TV SR EE °C mean temperature of wettest quarter
ST Bio 9 fx TRV BREE/PC mean temperature of driest quarter
ST Bio_ 10 I 7 7 S 3 /°C mean temperature of warmest quarter
S F Bio 11 R F R E mean temperature of coldest quarter
ST Bio_12 A K /mm annual precipitation
ST Bio_ 13 el 7 FE K i /mm precipitation of wettest period
SAHE T Bio_l14 fie T A 4y BE K £ /mm precipitation of driest period
AT Bio 15 PR K AR S R AL precipitation seasonality CV
SAEHE T Bio 16 5 W 2 FE R K dk /mm precipitation of wettest quarter
SAERE T Bio 17 e T 2= FERR 7K it /mm precipitation of driest quarter
SAER T Bio 18 I W7 7% P 7K ik /mm precipitation of warmest quarter
S H T Bio_19 ¥ 75 Fif /K B /mm precipitation of coldest quarter
W N Alt 14 /m altitude
B R Slo W BE /% slope
B R Asp Y1) /° aspect
AT SU_SYM90 FAO90 + KRG b A T soil unit symbol( FAO-90)
AT Drainage HE7k drainage class
+HER 7 REF_Depth HIES R reference soil depth
T AWC_Class A RWOK AWC range
T Phasel +- AR AL soil phase
+HER ¥ Roots ) - B FAE T AT 1 TR 43 2% obstacles to roots(ESDB)
F IR T Add_Prop - B TT 5 Rl I O R A other properties( gelic, velic, petric)
+ e+ T_Texture )2 (0~30 cm) T 2 4 38 5 Hb topsoil texture
+ T T Gravel LJZ(0~30 cm) B A MFUE 43 L topsoil gravel content
A+ T T Sand FJZ(0~30 cm) ¥ & topsoil sand content
+ T_Silt F )2 (0~30 cm) IR e & 4 topsoil silt content
+ 3T T Clay FJZ(0~30 cm) %+ & &= topsoil clay content
LT T_USDA_TEX [J2(0~30 cm ) USDA 3¢ it 1 53 2 topsoil USDA texture classification
+HERH T T_REF Bulk )2 (0~30 cm) - HER topsoil reference bulk density
T AT T OC 2 (0~30 em) A HLAK & = topsoil organic carbon
+HERH T T_pH_H,0 FJE(0~30 cm) B Bk A topsoil pH(H,0)
LT T_CEC Clay B2 (0~30 em) BHVESR 1 MR B T SC 8 fiE ) topsoil CEC(clay)
LT T_CEC_Soil )2 (0~30 em) - 8 B 1 2 e fig topsoil CEC(soil)
+HERH T T BS )2 (0~30 cm ) AR 1 F topsoil base saturation
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AR Ak A A A S B AE & LA IR

+HER T T TEB 1 JZ(0~30 em) 32 4 1 R 3 topsoil TEB

+ T T_CACO, )2 (0~30 om ) Bk iR £ B A7 K F topsoil calcium carbonate

+ R T T_CASO, )2 (0~30 cm) B AR R 7 4 topsoil gypsum

+ T T ESP )2 (0~30 cm) 7 38 el £ topsoil sodicity( ESP)

+HERH T S _Gravel T2 (30~100 cm) B A PR FLH 43 1 subsoil gravel content
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+ A T S _Silt TIZ(30~100 cm) I JE & subsoil silt content
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+ e T S_pH_H,0 FJZ(30~100 cm) i il J& subsoil pH(H,0)

T+ S_CACO, T2 (30~100 om ) ik g 5 5 A1 K 7 & subsoil calcium carbonate

+ 1 S REF Bulk TJZ(30~100 cm) - HEA subsoil reference bulk density
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Table 2 Ecological factors after selected

% EiiBa
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Bio 5 e % 7 dee v L EE °C
Bio_7 AR A AL R /oC
Bio 9 I T T R B °C
Bio_15 Rk ik oA S R A
Bio_16 5 i 7 K i /mm
Bio_19 V8 7 [ /K B /mm
Alt T /m
Slo W 1%
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Phasel AR L
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Add_Prop e T rh SRl A R L e
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Fig.2 Zone map of Polygala tenuifolia habitat suitability
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T3 PR 5 IR GE v B A 4 AT BUX R N 4%

S = NI A S P s o Al e N (OB = I

A3 AR DX AR R 3.21%10° km?, He b vy 3 B X T AR
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Table 3 Distribution area of suitable areas in each administrative area

[EE MRS LAEURENES I8 B X ANIEH X it
17X A
mA/km? 5 E/%  miBUkm? (5 H/%  WAUKkm? (EH/% @A/Km? HH/%  mA/km? 5 /%
iiTiEey 98589.99  19.00  47935.18  4.97 945636  0.55 1505.98 0.02 157 487.51 1.67
IOE =) 7952773 1533 7309499  7.57 3004281 1.74 3 434.66 0.06 186 100.19 1.98
IR 73998.56 1426 3323470  3.44  41893.51 2.43 1302.45 0.02 150 429.22 1.60
CES 69952.16 1348  90766.94 9.4l 3943529 228 5807.62 0.09 205 962.02 2.19
U ) 50217.24 9.68  58651.51 6.08 24 686.86 1.43 8 779.44 0.14 142 335.05 1.51
WA 42 534.12 820  66926.69 694  48146.81 2.79 6 407.17 0.10 164 014.80 1.74
WS AIRIX 27 398.07 528 108191.56 11.21  255887.03 14.82 745830.75  12.02 1137307.41  12.08
kA 18 278.83 3.52 5989696  6.21 65296.62  3.78 280 401.20 4.52 423 873.61 4.50
st 13 256.98 2.56 2884.50  0.30 158.39  0.01 - 0.00 16 299.87 0.17
NS 10 826.00 209 8703134  9.02 5521489  3.20 13 680.01 0.22 166 752.23 1.77
i ER 9029.10 1.74 78 856.69 8.17  105924.10 6.13 18 424.81 0.30 212 234.69 2.25
W 6947.92 134 7198359  7.46  62839.87  3.64 44 984.56 0.72 186 755.94 1.98
R 6 739.44 130 3905558  4.05 64 868.04  3.76 29278.53 0.47 139 941.59 1.49
LI 5360.05 1.03 11 040.20 1.14  31981.10 1.85 50 623.52 0.82 99 004.87 1.05
K 1547.78 0.30 286128  0.30 6688.62  0.39 34.27 0.00 11 131.96 0.12
RS 1263.07 0.24  37487.21 3.88 18491241 1071 263 227.20 4.24 486 889.89 5.17
ST 1164.10 0.22 11 792.49 122 54831.01 3.18 166 835.38 2.69 234 622.98 2.49
HARE 740.67 0.14  20009.75  2.07 11087270  6.42 57 354.42 0.92 188 977.55 2.01
IR =] 316.95 0.06 18 477.76 1.91 61462.31 3.56 16 881.88 0.27 97 138.89 1.03
fikeise) 295.50 0.06 10 995.52 1.14 4761237  2.76 58 135.58 0.94 117 038.97 1.24
G 256.47 0.05 §729.48  0.90 6548494  3.79 7 639.75 0.12 82 110.63 0.87
TE MG AR X 208.50 0.04 12 655.46 131 25416.78 1.47 14 016.19 0.23 52296.94 0.56
F Ky 125.63 0.02 2204.46 023  27576.38 1.60 349 089.25 5.63 378 995.73 4.03
BIEA 109.76 0.02 54548  0.06 3885.16  0.23 30 055.67 0.48 34596.07 0.37
Ol 32.03 0.01 266485 028  60422.89  3.50 112 460.10 1.81 175 579.87 1.86
LRI ) 25.62 - 3299.15  0.34 15344130  8.89 287 445.49 4.63 444 211.57 4.72
PR 1 36 X 18.65 - 185295  0.19  42582.00 247 1150517.51 18.54 1194971.11  12.69
JUHRA - - 897.03 0.09 25986.44 1.50 143 602.50 231 170 485.97 1.81
HiFE - - 73593 0.08 14 610.71 0.85 680 498.71  10.97 695 845.34 7.39
B A B R BIRIX - - 192.58 0.02 493820 029 1618696.83 26.09 1623827.61 17.25
B W R AT BUIX - - - - 94.66  0.01 602.31 0.01 696.97 0.01
) - - - - 49.28 - 5 448.06 0.09 5497.34 0.06
3K - - - - - - 32 448.82 0.52 32 448.82 0.34

B 53 A B4 — 5 5% W, 0 7 R X B4 A A AR 36.8~41.6 °C , B v e AR LI -21.3~-9.1 °C»>

P X, E CEOR R e MR, Rl R REOK UL ARSI S IONGE XA R B AT

1 000 mm 7547k BT o 2% ) AH G SCik | dm 3k 32 27 X A PP X5 T, A DG SCHR R WL R T2

Z— WV I8 OB 2 B — MO IR 398~596 m, Z AR A TRE AR AL TEAE AR b DL 1] AR

¥ B W i 500 mm, 1980—2018 4F i) o 5 o A 5 AR SCHUM B9 L RS E A W) A BT AR B Y
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Fig. 4 Response curve of major ecological factors
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Table 4 Contribution rate of various ecological factors to distribution of Polygala tenuifolia
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