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[Abstract] Objective: To explore the potential suitable distribution area and spatial production area of
high-quality medicinal materials of Miao medicine Laportea bulbifera. Method: Based on 200 distribution spots
of L. bulbifera and 120 ecological factors, the maximum entropy model (MaxEnt) and ArcGIS software were
applied to predict the potential suitable areas. The content of rutin, kaempferol-3-O-rutinoside, and quercitrin
from 33 batches of L. bulbifera in Guizhou province was determined by high-performance liquid chromatography
(HPLC). Combined with the previous content data of total polysaccharides and total flavonoids, the correlation
between the main pharmacodynamic components of L. bulbifera and ecological factors was analyzed. Eventually,
the quality regionalization of L. bulbifera was exhibited by the collocated Cokriging in ArcGIS. Result: The
optimum distribution areas of L. bulbifera were Yunnan, Guizhou, Sichuan, Hunan, and Hubei provinces in
China, and the high and medium suitable areas accounted for 59.48% of the total distribution areas. October
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precipitation were the main ecological factors affecting the growth and distribution of L. bulbifera. Temperature,
radiation intensity, precipitation, and soil composition and properties had great effects on the accumulation of
secondary metabolites in L. bulbifera. The results showed that the high-quality areas of L. bulbifera mainly
included Leishan county, Kaili city, Qingzhen city, Pingba district, Huishui county, Longli county, Kaiyang
county, and Jiangkou county in Guizhou province. Conclusion: L. bulbifera is widely distributed in China, but
the suitable distribution areas are mainly concentrated in southwest China and part of central China. The planting
bases of L. bulbifera can be selected in parts of cities and counties in southeast and central Guizhou province. In
this study, the potential suitable growing areas and the optimum planting areas of L. bulbifera in Guizhou were

predicted, which could provide scientific references for the cultivation and the site selection of large-scale

planting for L. bulbifera.
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Table 1 Collection information from 33 batches of Laportea bulbifera in Guizhou province
EilR=2 7 Hi MR /m HiEE(N) ZPE(E)
S1 BN AR R R BB A A 2546.20 26°49'19.82" 104°43'49.20"
S2 Bt N 4 ok B B A Ak 2615.50 26°49'29.64" 104°44'46.60"
S3 Bt N A o AR S B 2 588.60 26°50'09.83" 104°44'46.60"
S4 Tt A o AR S P 251730 26°51'35.87" 104°41'49.28"
S5 LA B Al g 2517.60 26°51'35.51" 104°41'49.06"
S6 T kB K YE S 2 095.60 27°04'27.57" 104°36'55.97"
S7 M A LT B A 244420 26°56'56.07" 104°25'02.86"
S8 SN T B AR 2363.80 26°56'38.78" 104°24'28.27"
S9 SN T B AR 2388.40 26°56'37.38" 104°24'29.77"
S10 BN T B 2 388.60 26°56'38.57" 104°24'30.77"
S11 SN T B 2 474.40 26°42'22.12" 104°37'43.22"
S12 BN A Bt PR T K A 1346.00 26°26'35.42" 106°27'19.49"
S13 SNE BN E 1113.00 26°18'19.90" 107°00'54.78"
S14 SN T BB Sk 1811.80 26°45'47.65" 104°08'12.72"
S15 SNA AL I E L 1.700.20 27°53'46.65" 108°43'20.24"
S16 BN A AL 1L 2 2285.30 27°54'45.84" 108°41'36.11"
S17 BB LFEE & 2283.50 27°54'52.89" 108°05'31.78"
S18 BB G LFEOE & 2289.30 27°54'55.56" 108°41'31.90"
S19 BN A AL G LR 4 2243.10 27°54'36.90" 108°41'31.78"
S20 BN AL G L ] B 1791.10 27°54'05.73" 108°42'14.06"
S21 BN A AR B 5 B 819.80 27°58'15.40" 108°46'33.73"
S22 BN AR 5 B 816.20 27°58'16.09" 108°46'41.76"
S23 TME G R 44 908.00 26°35'36.49" 108°18'44.92"
S24 FME G R 44 948.00 26°35'03.80" 108°19'15.11”
S25 SME BT B4 1 149.00 26°34'40.60" 108°19'51.49"
S26 TN GILE R 1 650.40 26°34'36.51" 108°20'43.66"
S27 SN A G B A A 639.90 26°23'19.72" 108°24'52.54"
S28 SN A JT BH B 58V Hh 4% 1015.80 26°54'59.48" 107°02'01.02"
S29 SN A I BH B 58V b 4% 1 024.40 26°55'22.82" 107°02'19.47"
S30 SN B BA T K BB KA 1320.50 26°45'07.78" 106°49'38.69"
S31 SONAEILEHE AL 1258.30 26°55'54.52" 106°35'26.01"
S32 FeMESC RS 1245.50 26°58'17.12" 106°50'35.35"
S33 SN R A T2 1 945.20 26°03'11.57" 107°41'46.47"
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Table 2 Regression equations, correlation coefficients and linear

ranges of three components to be tested
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Hit 2 Y=1986.7 X-5.839 1 0.999 9 0.640 0~102.2

AR T Ll A W -3-0-25 7 BT Mk g 1 06 1 AR
) RSD 43 514 1.8% . 1.9% F1 1.6% , 7 WAL 25K 56 FF
KAt
227 HEEMRE R (S19) L0 R FEFE i 2
1.0 g, K5 % FRRE L 4% 2.2.3 W0 F 5 32 F 17 #1 % 6 it
TR, 4 2.2 0T €83k A5 R R AR 25 IR
T A B -3-0-25 M MR B OF 1 1 4 il
4 0.130,0.071,0.133 mg-g', RSD 43 5 Jy 1.1%.
1.9% H1 1.0% , ¢ 3% J5 v I 2 19 3 52 Pk R4
2.2.8 FEMEIRE HUSIOSLRMEG M RY
1.0 g AGBERE % 2.2.3 00 F 7 vk i & il i i
W, 4% 2.2 TN 3% 555000 7 0.2.4.8,12.24 h
HEREI AE |, 43 ) e SR A T I VR T b s T
AW -3-0-25 T B M B A0 0 T RRE, S5 2R T T
L 25 1 -3-0-25 7 M1 M 1 5 52 19 RSD 4331 8
0.9% . 1.1% F1 0.8% , & W] 12X i 7 W 7F 24 h N FRE
PER A
2.2.9 A RICRIKEE 4 B S19 5 21 R FR 25 44
IR 90y, 00 29 0.5 g, K5 % FRE L L2 HF b £ 0 A
Oy A IR 105 1 LRI 1 1.5 B9 F 48], 3 590kS 5
A5 X BR L 4 IR 2.2.3 300 F 5 3 o A R T T
Fi& 2.2, 0T (0335 25 PR HERE I S L 0 S T (Ll AR 1 -
3-O-Z M A 1 0y e T AR 1A HF 1 [l
R RSD,EER T A By -3-0-25 & BT iR T
B0 R [0 AR 4y 3l SR 97.31% ,.97.56% £ 97.65% ,
RSD ¥J<3.0% , & B13Z J5 6 I 5 445 SR 00 o B8 R 4
2.3 ZUORRah T X RIAFSE R H Spearman AH G 1
FRECE X B3R AR RAE S SFhR A ) S RS
120 > Az 248 PR - 047 AH OGP 43 A, 0 32 ) B I 3 5
Wi 5 B 3 e A R A A A DR o L e AR L R
ArcGIS 10.4.1 F A iy B[] 5 0L 4x 2 1] 4 {8 #E 4T
M A 5 AR A R T A OGP I B4y, WUAS T
A RS B TN T 2 1) 1 R RR v 2% o 1
[ 2o A P de e, 38 2k A 1T B3R 5 B S
TIRE W 21 R PR A= 25 38 ‘B XK 5 4% iy 7 |2
(i) A5 = o0 A LA T 28, A5 B 256 b T X4 [T

- 164 -

3 £7

3.0 LR BRI

3.1.1 MaxEnt BB M 40 XHEREF KA
Hd E AT MaxEnt B 7 10 iz B )5, 15 5 AUC F 1y
B4 0.903, AUC>0.9 , & B i 55 78 T ) 25 2R 1] &,
7.1 MaxEnt 55 1 E % o 5 A5 400 21 A JBR 245 1 AR 4 1Y
WETEM IR A . WA 1.

1.0 15{E(AUC=0.903) =
: RS -
0.9 AL .
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

RS

0.0 0.1 02 0.3 04 05 06 0.7 0.8 09 1.0

1-4 5k
B 1 MaxEnt#EE A ROC ik
Fig.1 ROC curve of MaxEnt model prediction
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Table 3 Contribution rate of ecological factors

SR TS A BB T TR /%
prec_10 10 A [ W & /mm 54.8
slope g 7.0
bio 6 % 7B i AR IR 5.8
alt 3 /m 3.4
srad_06 6 H K PR 48 S B kT - m - d! 3.2
srad_07 7 H K PR 4 S 3 B kT - m - d! 2.9
t bs 2 (0~30 cm) + eI A 2.8
bio_2 BRI 25 A ¥ME°C 2.3
bio_4 k3 2 I A s o 2 1.8

LR e 1.5
srad_10 10 3 K B 5 S 58 3 /KT - m - ! 1.4
share Share in soil mapping unit 1.3
srad_09 9 J1 A BH i 4 4 5 /kT - m - d! 1.3
aspect Y1) /° 1.2
t_silt FJZ(0~30 cm) YA TR i 1.0
t_sand FJZ(0~30 cm) Vb7 i 1.0
t_oc FJZ(0~30 cm) 1 A HLER & 0.7
prec_04 4 J B it /mm 0.7
awc_class M ROK i 0.6
t_cec_clay  FiPEJE IR B FacHBE Ty 0.6
su_sym90 FAO90 T353R R G0 b LI FR 0.6
mu_sourcel 3R IFEEE 1 0.6
bio_16 T 7 B K i /mm 0.5
srad_04 4 H K PH AR 5 8 5 /KT m 2 47 0.5
prec_09 9 A [ M /mm 0.4
t_caso, #JZ(0~30 cm) I R £ & 0.3
t_clay FIZ(0~30 cm) B 4 & i 0.3
t_caco, FJ2(0~30 em) FHEBRAR L 55 A1 K &5 i 03
ref_depth S H R E 0.3
su_code90  FAO90 3532 R G5 v L 3 4 7% 0.3
¢ teb F2J2(0~30 om) - HEAR B 4k 5 0.2
drainage Hek 0.2
t_gravel )2 (0~30 cm) L 0R A F i 0.2

WOV AR R N BRI, T
LR HMFER AT R BB PATEIX RN 41
WEE X E R, WA 4,

3.2 ZLRRRI S TS B A Y

321 ZIRKP SHS S RIGES R 334K
R ZG M B R 20 KT I A -3-0- A
BT Bz A R S I, AR S

322 LIRS 5ASHFHECH Ei

aspect
awc_class
bio_16
bio_2
bio_4
bio_6
drainage
mu_sourcel
prec_04
prec_09
prec_10
ref_depth
share

‘m] slope
Y srad_04
% srad_06
& srad_07
srad_08[
srad_10
su_code90
su_symgo
t_bs
t_caco3
t_casod
t_cec_clay[
t_clay:
t_gravel
toc[
t_sand
_silt
tteb
HibA
00 02 04 06 08 10 12 14 16 18
HEM
B2 &FEFHIARKRSHTHERR
Fig. 2 Importance of ecological factors on distribution of

Laportea bulbifera
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Fig.3 Response curves of main ecological factors
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Fig. 4 Zoning diagram of suitability grade of Laportea bulbifera
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Table 4 Distribution area of four suitable areas in each administrative region
B i A X fIG3E A X PaE A X IE A X
AT BUIX K
T A /km® 5 /% T A /km? 5 /% i A /km? a7 b /% i £ /km? ti /%
“HA 7327.68 0.10 63 552.03 6.50 174 772.95 20.20 137 647.34 24.12
HNE 1625.03 0.02 16 823.81 1.72 73 470.35 8.49 84 080.82 14.73
Pl 162 570.36 2.24 126 998.84 12.98 120 817.32 13.96 71 013.49 12.44
Bl 32 747.24 0.45 40 167.13 4.11 50 539.65 5.84 62 445.99 10.94
WA 26 190.73 0.36 57 574.12 5.89 66 973.98 7.74 61 061.17 10.70
B vh 4 83 294.36 1.15 39 665.71 4.05 57 080.81 6.60 25559.12 4.48
VUK H IR X 1089 358.18 15.02 71 428.39 7.30 47361.76 5.47 19 851.67 3.48
wIRT 15 794.76 0.22 25717.59 2.63 21 833.94 2.52 18 953.71 3.32
JUPE G IR IX 92 894.24 1.28 77326.91 7.90 47 643.10 5.51 18 135.75 3.18
HoAlh 5739 598.03 79.13 458 953.27 46.89 204 808.49 23.68 71 941.25 12.61

VB HAL AR TP HON A LT R A R RCE AT G R AR A i T E R 36 X AR TR R
VLA I R AERTTT G R e K 6 DXV SE FIA X BB KT R L LT R A R AT X
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RS LARRHPSHEAEENE (n=3)

Table 5 Determination of 5 components in Laportea bulbifera (n=3) mg-g’
e wew o wwmsr UTESC e | s wew sww o pr o UTES
S1 64.725 17.543 0.273 0.059 0.000 S18 90.716 4.150 0.000 0.000 0.064
S2 44.697 14.891 0.073 0.000 0.079 S19 22.145 11.235 0.130 0.071 0.133
S3 46.642 14.274 0.145 0.077 0.175 S20 75.181 10.613 0.178 0.000 0.000
S4 88.781 7.727 0.025 0.009 0.038 S21 88.430 11.020 0.075 0.011 0.079
S5 88.320 8.719 0.150 0.050 0.036 S22 41.925 12.362 0.028 0.008 0.029
S6 72.203 10.671 0.370 0.250 0.515 S23 73.663 5.547 0.138 0.057 0.051
S7 73.876 12.334 0.197 0.017 0.233 S24 66.746 7.074 0.070 0.033 0.057
S8 91.729 9.033 0.109 0.036 0.155 S25 63.492 6.176 0.007 0.010 0.035
S9 54.330 7.123 0.000 0.000 0.259 S26 100.626 8.568 0.042 0.024 0.089
S10 72.013 8.192 0.266 0.113 0.280 S27 100.811 5.130 0.008 0.008 0.009
S11 50.924 11.241 0.125 0.000 0.134 S28 50.730 7.002 0.019 0.031 0.031
S12 16.840 15.084 1.099 0.312 0.156 S29 86.683 12.705 0.007 0.000 0.131
S13 52.134 11.820 0.032 0.000 0.000 S30 67.518 6.244 0.000 0.000 0.351
S14 36.477 8.114 0.000 0.005 0.025 S31 6.339 12.172 0.011 0.009 0.008
S15 70.218 6.651 0.000 0.008 0.011 S32 4.197 9.204 0.000 0.000 0.122
S16 17.343 13.933 0.241 0.059 0.179 S33 16.025 13.033 0.007 0.550 0.007
S17 24.772 21.565 0.000 0.000 0.194

x6 ETEFEBRBAERIH
Table 6 Correlation analysis results between ecological factors

and active ingredients
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