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Abstract:; The total flavonoids content of 42 groups of Guizhou miao medicine Laportea bulbifera were analyzed and de-
terminated by AICI, colorimetric. The ammonium nitrogen, available phosphorus, available potassium, pH and water
were determinated in the soil by soil nutrients tester and the origin of geographical climatic factors of L. bulbifera from
different producing areas were consulted. In order to analyze the total flavonoids contents of different germplasm resources
and impact factors by grey correlation degree analysis, geographical climate factors were determinated by the closed me-
teorogical department who had been inquired data and GPS, combined with the ISSR results of genetic diversity of 42

groups with the above measured data. The result revealed that the flavonoid contents of L. bulbifera in 42 groups of differ-
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ent germplasm resources was at 0.42% — 2. 16%, the average recovery rate was 97.86% and RSD was 1.5%,

respectively. Frostfree period and the Shannon information index I were the biggest factors with the flavonoid contents in

the environment factors and genetic factors. And the biggest correlation degree was Shannon information index 1(r=1.03)

and the smallest was the soil pH(r=0.49) in all of correlation degrees. It could be judged that genetic factor had more

influence on the quality of medicinal materials L. bulbifera than environmental factor. The results provide the reference

for choosing good germplasm resources and change the wild to the domestic.

Key words: Laportea bulbifera germplasm resources, total flavonoids, genetic factors,environmental factors, grey corre-

lation degree analysis
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Table 1  Climate factors of Laportea bulbifera in different germplasm resources
. i3 A . .
24 ey ol B g g e
XN Y - N M%7 Average FRIC Wk bt Average Frost-
i . SRAEHT ] . 215 7 “7o"  Average  Average ~Ter )
JERES . N Altitude . . annual temperature  free
; Location Sampling time Latitude Longitude annual annual . .
Population (m) temperature hi R in July period
ode () sunshine precipitation (C) (d)
co time (h)  (mm)
SCDW-01 7Kk I B Iy 2013.05.30 2 320.30 26°50" 104°38’ 10.0 1555.6 1223.6 19.8 216
Dawan Town of Shuichen 49.73" N 12.29" E
County in Guizhou
HZLB-02  SM i & B8 1 A K 2013.05.31 2 546.20 26°49’ 104°43' 13.4 14458  854.1 22.0 245
Luobushilin of Hezhang 19.82" N 49.20" E
County in Guizhou
HZLB-03 St Mlihze B2 1 f 2013.05.31 2 555.90 26°49’ 104°43’ 13.4 14458 854.1 22.0 245
Luobushilin  of Hezhang 16.86" N 50.66" E
County in Guizhou
HZLB-04 St Mk o £ 52 43 41 Ak 2013.05.31 2 572.90 26°49’ 104°43’ 13.4 14458  854.1 22.0 245
Luobushilin  of Hezhang 24.75" N 53.56" E
County in Guizhou
HZLB-05 St Mz B2 1 Ak 2013.05.31 2 580.19 26°49’ 104°44' 13.4 1445.8 854.1 22.0 245
Luobushilin  of Hezhang 28.44" N 00.18" E
County in Guizhou
HZLB-06 5t Mz B2 16 f 2013.05.31 2 614.90 26°49’ 104°44' 13.4 1 445.8 854.1 22.0 245
Luobushilin  of Hezhang 29.31" N 00.19" E
County in Guizhou
HZLB-07 St Mlihes B2 1 Ak 2013.05.31 2 615.50 26°49’ 104°44' 13.4 1445.8 854.1 22.0 245
Luobushilin  of Hezhang 29.64" N 00.56" E
County in Guizhou
HZLB-08 Bt Mz B2 47 f Ak 2013.05.31 2 550.20 26°49’ 104°43’ 13.4 1445.8 854.1 22.0 245
Luobushilin  of Hezhang 17.42" N 46.60" E
County in Guizhou
HZJC-09 B N ffE B AL RHT 2013.05.31 2 588.60 26°50" 104°42' 13.4 1445.8 854.1 22.0 245
Jiucaipin  of  Hezhang 09.83" N 04.22" E
County in Guizhou
HZJC-10 Bk B AERHT 2013.05.31 2 517.30 26°51" 104°41’ 13.4 14458  854.1 22.0 245
Jiucaipin  of  Hezhang 35.87" N 49.28" E
County in Guizhou
HZJC-11 BN fE B AR T 2013.05.31 2 516.60 26°51' 104°41' 13.4 14458  854.1 22.0 245
Jiucaipin ~ of  Hezhang 35.51" N 49.06" E
County in Guizhou
HZST-12 S fz HKIES 2013.06.01 2 095.60 27°04’ 104°36' 13.4 1445.8 854.1 22.0 245
Shuitang  of  Hezhang 27.57" N 5597"E
County in Guizhou
WNYC-13 ST Bk B4 2013.06.01 2 444.20 26°56’ 104°25' 11.2 18120  950.9 17.0 210
Yancang Town of Weining 56.07" N 02.86" E
County in Guizhou
WNYC-14 537 B3 Grdf 2013.06.01 2 363.80 26°56’ 104°24' 11.2 18120  950.9 17.0 210
Yancang Town of Weining 38.78" N 28.27"E
County in Guizhou
WNYC-15 S 7 B 6 2013.06.01 2 388.40 26°56’ 104°24' 11.2 1812.0  950.9 17.0 210
Yancang Town of Weining 37.37" N 29.77" E
County in Guizhou
WNYC-16 537 B 3h G4 2013.06.01 2 380.60 26°56’ 104°24' 11.2 1812.0  950.9 17.0 210
Yancang Town of Weining 38.57" N  30.77"E
County in Guizhou
WNET-17 SR a7 2 34 2013.06.02 2 474.40 26°42' 104°37’ 11.2 1812.0  950.9 17.0 210
Ertang Town of Weining 22.12" N 43.22" E
County in Guizhou
GYST-18 5 5 FH i 7K HH A 2013.06.11 1 346.00 26°26' 106°27' 15.3 13540 11295 24.0 270
Shuitian Town of Guiyang 35.42" N 19.49" E

County in Guizhou
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Xt g 1Y o oA b WK Average MR Rk i Average Frost-
o oM RAENT[E] . i Z Average  Average
Y= . N . Altitude . X annual temperature  free
; Location Sampling time Latitude Longitude annual annual . .
Population (m) temperature . S in July period
ode (°C) sunshine precipitation () (d)
¢ time (h) (mm)
GYLL-19 SN 2013.07.13 1 113.00 26°18’ 107°00 15.3 13540 11295 24.0 270
Liutun of Xiuwen County 19.90" N 54.78" E
in Guizhou
WNHS-20 5 77 EL R A S 4 2013.08.01 1 811.80 26°45’ 104°08’ 11.2 1812.0  950.9 17.0 210
Heishitou Town of Weining 47.65" N 12.72" E
County in Guizhou
FJS-21 SRR L 2013.08.19 1 700.20 27°53' 108°43’ 16.0 1300.0 1240.0 27.5 295
Lingbu of Fanjinshan 46.65" N 20.24" E
in Guizhou
FIS-22  SEONAES LI g Ay 2013.08.20 2 285.30 27°54/ 108°41’ 16.0 1300.0 1240.0 27.5 295
Mogushi of Fanjinshan 45.84" N 36.11" E
in Guizhou
FJS-23  SHMAES LG 2013.08.20 2 260.80 27°54' 108°41’ 16.0 1300.0 1 240.0 27.5 295
Baifotai of Fanjinshan 44.59" N 35.24" E
in Guizhou
FJS-24  StMIAEEILFERE G 2013.08.20 2 283.50 27°54' 108°05’ 16.0 1300.0 1 240.0 27.5 295
Baifotai of Fanjinshan 52.89" N 31.78" E
in Guizhou
FIS-25  StMAEAILFEM G 2013.08.20 2 289.30 27°54/ 108°41" 16.0 1300.0 1240.0 27.5 295
Baifotai of Fanjinshan 55.56" N 31.90" E
in Guizhou
FJS-26  SEMAEHRILHT & T 2013.08.20 2243.10  27°54 108°41' 16.0 1300.0 1240.0 275 295
Xinjinding of Fanjinshan 36.90"N  31.78"E
in Guizhou
FJS-27  SUANAE L [l A 2013.08.20 1791.10  27°54 108°42' 16.0 1300.0 1240.0 275 295
Huixiangpin of Fanjinshan 05.73" N 14.06" E
in Guizhou
STWL-28 Bt FABEE &2 4 2013.08.22  819.80 27°58' 108°46' 16.5 1228.0 13783 27.3 293
Wuluo Town of Songtao 15.40" N 33.73" E
County in Guizhou
STWL-29 Bt FABEE &2 41 2013.08.22  816.2 27°58' 108°46' 16.5 1228.0 13783 27.3 293
Wuluo Town of Songtao 16.09" N 41.76" E
County in Guizhou
TIHY-30 StIHEITE 420 2013.10.02 908 26°35' 108°18’ 16.5 12393 1133.0 25.4 286
Jinghongyang of Taijiang 36.49" N 44.92" E
County in Guizhou
TIHY-31 StIHEITE 4L 2013.10.02 948 26°35' 108°19’ 16.5 1239.3 1133.0 25.4 286
Jinghongyang of Taijiang 03.80" N 15.11" E
County in Guizhou
TIHY-32 SN ABITEEL M 2013.10.02 1149 26°34’ 108°19’ 16.5 12393 1133.0 25.4 286
Jinghongyang of Taijiang 40.60" N 51.49" E
County in Guizhou
TZXC-33 SN ST EJEH 2013.10.03 1 650.4 26°34' 108°20’ 16.5 1239.3 1133.0 25.4 286
Zhanxin of Taijiang 36.51" N 43.66" E
County in Guizhou
JHBD-34 S GIAT L i A 2013.10.04  639.9 26°23' 108°24' 16.7 1186.0 12200  26.4 300
Baidao of Jianhe County 19.72" N 52.54" E
in Guizhou
KYZJ-35  StINFFBH B Ry sk 2013.11.17 1 015.8 26°54' 107°02’ 12.8 1084.7 1258.5 22.3 271
Zijiangdifeng of Kaiyang 59.48" N 01.02" E

County in Guizhou
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Y= . N K Altitude . X annual temperature  free
; Location Sampling time Latitude Longitude annual annual . .
Population (m) temperature . S in July period
ode () sunshine precipitation (C) (d)
¢ time (h) (mm)
KYZJ-36  BtINITBH B4RV Hb 4% 2013.11.17 1 024.4 26°55' 107°02’ 12.8 1084.7 12585 2.3 277
Zijiangdifeng of Kaiyang 22.82" N 19.47" E
County in Guizhou
GYST-37  52JH 5% BH/K B KA 2014.08.24 1 320.5 26°45' 106°49’ 12.8 1084.7 12585 2.3 277
Shuitian Town of Guiyang 07.78" N 38.69" E
County in Guizhou
XWTJ-39  SHEILEFALL 2014.06.27 1 258.3 26°55' 106°35’ 12.6 13249 12352 22.5 270
Leigongshan of Leishan 54.52" N 26.01" E
County in Guizhou
XWLT-40  seMESC AN 2014.06.27 1 245.50 26°58’ 106°50’ 12.6 13249 12352 22.5 270
Liutun of Xiuwen County 17.12" N 35.35"E
in Guizhou
DYDP-41  SRJHHRA) 3521 2014.07.23 1945.2 26°03’ 107°41' 16.1 1158.0 1431.1 24.8 300
Doupengshan  of Duyun 11.57" N 46.47" E
County in Guizhou
JLCB-42 RS BARYTI] 2014.09.07 2 350.4 42011 127°29' 4.0 2352.5 800.0 23.9 140
Songjianghe of Fusong 40.03" N 04.14" E
County in Jilin
YNKN-43 z=mEWEREEZHL 20141023 2515 25°09’ 102°15' 15.8 2287.0  846.5 19.7 245
Laogingshan  of  Fumin 11.34" N 38.52" E

County in Yunnan

AICL,” S R 5 R O

1.2.3 ARl &% AEERIR 121" AT
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JE, DAFT0T BRI VR TR B R R A s | XoF Bz A IR O
FEME A AR TR TR
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BUFESFIREE 7 A 3R AR R K & AR H
HE S LA B G 75 30 S5 50
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42 A FEFRLT R R 7= b A SR & v 0 2 R L AR
AR RS R DL pH (E IR P E 25 811) 2015 4F bt
PUHR 0832 7K A3l 5 55 — ik ( BE T3 ) W HoK 405
i (ER TR 145 ,2015)

1.4 ARFEARFREREESHEUNESHT

1.4.1 % DNA #9# B A ISSR 3| 4 #9565 i %
K CTAB SR BT RIBRE DNA, LA 1.0% 35 s i ¢
JEEHL K 2k AG 5 DNA G 3, % R A = 43 M 1A I
DNA 4lifiE | -20 CIRAF& ., ISSR 51¥ikit =M
JNEEFEHAE F R 2E A AR )7 51 (No.801-900) , Hi
AT A TR R ABRAF A B, AN 70 %4
ISSR 51 e 10 & 2 H4F, & /A 344,
TH W2 BE B Ry 1

1.42 PCR #7385 = e B 3B 54 RIVAKR
125 pL AR R HAE SRR DNA 1 L, 2xTaq PCR
MasterMix 13 wL, 5% (10 wmol « L") 1 L, F K
HBAKENE 25 wL, PHERRT .94 CHIUEM S min;
94 C7AETE 30 $;52~58.2 CiH K 45 5372 C1EfH 1.5
min, 40 XA ;72 CIFEEMH 7 min, PCR 74 7 pL
F 1.5%B MBS Tk 1.0 h 2247, IRALZsE e
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Table 2 Content result of soil factors

HASAN MR AR K
ii§$¥.ﬁ:éﬁ% Am-monium Available Avaﬂa.ble pH fi Koy
Soil sample  nitrogen  phosphorus  potassium Water
code (mg - (mg - (mg- PHvalue o)

kg') kg') ke')

t-SCDW-01 13.6 30.0 256.5 5.96 9.54
t-HZLB-02 353 45.0 228.0 593 9.22
t-HZLB-03 26.6 10.0 99.5 6.47 10.84
t-HZLB-04 30.5 70.0 110.0 6.80 9.61
t-HZLB-05 33.6 15.0 264.0 6.01 8.14
t-HZLB-06 32.5 20.0 550.0 6.01 15.99
t-HZLB-07 87.0 70.0 284.0 7.16  10.30
t-HZLB-08 27.5 95.0 400.0 7.39 8.06
t-HZJC-09 46.0 50.0 512.5 6.43 11.82
t-HZJC-10 151.0 60.0 495.0 6.55 13.92
t-HZJC-11 61.0 60.0 825.0 6.71  11.48
t-HZST-12 57.0 30.0 111.5 5.91 15.77
t-WNYC-13 34.0 20.0 562.5 5.96 8.28
t-WNYC-14 18.0 100.0 78.0 6.99 7.40
t-WNYC-15 63.0 85.0 221.0 6.89 11.28
t-WNYC-16 54.0 150.0 224.5 7.37  14.44
t-WNET-17 18.0 120.0 281.5 7.63 7.30
t-GYST-18 9.5 55.0 74.5 596 222
t-GYLL-19 9.0 30.0 42.0 6.22  3.16
t-WNHS-20 22.0 35.0 96.0 7.06 6.12
t-FJS-21 51.0 325 485.0 7.55  10.22
t-FJS-22 22.0 32.5 349.5 7.37 5.31
t-FJS-23 87.0 52.5 207.0 6.59 9.02
t-FJS-24 26.0 45.0 207.0 6.96 5.10
t-FJS-25 15.0 25.0 99.5 6.24 373
t-FJS-26 11.0 325 178.0 7.66  3.85
t-FJS-27 40.0 127.5 578.0 6.53 8.43
t-STWL-28 107.0 30.3 128.0 455 537
t-STWL-29 28.0 50.0 128.0 6.70  3.12
t-TJHY-30 59.9 6.0 358.0 5.07 4.29
t-TJHY-31 75.3 8.4 699.5 5.09 7.01
t-TJHY-32 26.0 5.0 449.5 5.86 3.57
t-TZXC-33 28.6 5.1 533.0 578  4.42
t-JHBD-34 313 5.2 458.0 5.81 5.09
t-KYZJ-35 233 16.6 849.5 7.87  7.08
t-KYZJ-36 213 17.4 174.5 7.89 430
t-GYST-37 22.4 18.9 133.0 7.80 8.18
t-XWTJ-39 20.8 5.4 663.0 5.93 7.24
t-XWLT-40 32.5 5.4 3150.0 5.62 3.86
t-DYDP-41 20.8 7.0 299.0 6.55 2.76
t-JLCB-42 46.3 8.1 1 966.0 6.06 11.12
t-YNKN-43 15.1 6.7 1 100.0 8.58 10.75

O, TEBER SR RS T WEHAIR, [8—5 13 5 iy
HUVKIE B R — B A A ac w17, aic
“0”, B 071 ik, R Popgene 32 BRI 42
MEBELLRBRE Z 80608 2B WA S E %
(PPL) Nei’ sitf& ZAE 45 %0 (H) Shannon’ s £
PEAR B A8 K (1) | 3815 0 A Z 80 ( Gst) F1HE TR R
(Nm) , 73 g AL ZAETE K
1.5 ARREEWRESHMEFHIK BXEKESH
IR IR L ATE X — " ah L R G & e
BHEEALHE , AFTELL 42 L RBRZGH b B8
] SRR BE R 8], 6 077 b ) BB R (ML) Je
BHERF (AR 11791, S i i B 0 4 o
b AR R IR AT LR R M v S B 5 i
SN A T AR L OCHR BRE, Herh, B R B p
0.5,
miin mkinAi(k) +p max mfoi(k)
A (k) +p max m:ixAi(k)
FEARAR a4 5 FREAR 5 R

1
Ty ‘N;Qf(k)

£y =

2 HRH4M

21 ARRMRER RGP LEMSENESER

S EER R bR AE IR, RS [ )5 R A
FERHBCN A=28.03C+0.028 3,7r=0.999 5, F 0T
Xof B I R FETE 5.698 ~28.49 g - mL ™ N 5%
HREER RPN RR, HIr ke B R e L NG %
JE  TTRAARR 25T %) HR S OWOG FE (B Y RSD B
0.15% , RIS OKG 2 BE R A A M IHR LIS T
TR S A RSD (B 1.1% , 28 BAAR I % /4 5
SV R e P AR AR Rt VS RO B (Y
RSD 1B °50.19% , 3= B W0 (A FE 60 min PN
ARFEE s IEE DR TR LR T 3 v e 5 2
PNl 97.86% ,RSD (K 1.5% , 2R W% 7 100
(IR BEASER o 42 A ZLR R BT 8 IR 24504 v 5 2 i
BN 0.42%~2.16% , FHEFHRK(E3),
2.2 LARKRAEFREE = HHNINEREFRERNE
&R

LT IR PR G YR A [i) 7 i e A PR 50 L

1, IR PSR AL AR 4 pH (i
KoKy s R 2,
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RI RLAMLIARAEHRFELHMPLEEMIBNESR (n=3)
Table 3  Results of total flavonoids content of Laportea bulbifera in different germplasm resources
. . SLH i . SELT . . SR - - 5Nl
DT I 7s G e s U e T Bt
7 v 7 7
; Average content of . Average content of . Average content of . Average content of
Population i . Population . Population . Population .
code total ( (‘.;V())nmds code total ?;V())nmds code total ?;V())nmds code total él(z;w))nmds
(4 (4 (4 (4
SCDW-01 1.21 HZST-12 1.07 FJS-23 0.64 JHBD-34 0.51
HZLB-02 1.75 WNYC-13 1.23 FJS-24 2.16 KYZJ-35 0.70
HZ1.B-03 1.24 WNYC-14 0.90 FJS-25 0.42 KYZJ-36 1.27
HZLB-04 1.79 WNYC-15 0.71 FJS-26 1.12 GYST-37 0.62
HZLB-05 1.34 WNYC-16 0.82 FJS-27 1.06 XWTJ-39 1.22
HZLB-06 1.15 WNET-17 1.12 STWL-28 1.10 XWLT-40 0.92
HZLB-07 1.49 GYST-18 1.51 STWL-29 1.24 DYDP-41 1.30
HZLB-08 2.08 GYLL-19 1.18 TIHY-30 0.55 FSSJ-42 1.22
HZJC-09 1.43 WNHS-20 0.81 TIHY-31 0.71 YNKN-43 0.61
HZJC-10 0.77 FJS-21 0.67 TJHY-32 0.62
HZJC-11 0.87 FJS-22 1.39 TZXC-33 0.86

e P38 SRR A Ol T E R ARRARZM MR, TCI R Rl

Note : Because of the lack of Group 38,we did not collect medicinal materials for measuring data.

2.3 LI RBRABFHEF RN ISSR BESHENTER

LA MEN S B (PPB) 2SS A R
(PPL,%) 255 3 R KL Na A 85055 A 55 R Ne
Nei’s LK ZH: H Shannon {5 BI85 I & 6 45
FR¥TA] TR 38 AL ZRE KT BT (AR,
BBt A% ZFE KR (R 4) .
24 IRXREEMSESHERFTREEFEFHRK
BEBENH

CLOR IR 2 1A v BT 5 it 5 45w i PR 1) K £
K ELE R LK 5, £ 5 R BR, K E 0 A T X)
LT RFRZG M i B B 5 520 A7 Shannon {5 B 54X
I1(r=1.03)>Z% (r=0.97) >TLFHW (r=0.95) >Nei’ s
BECH(r=0.91)> 7 HI¥i (r=0.84) >4ES SR (r
=0.82)>HIEABM (r=0.81)>HIEHE A (r=
0.77) >AEX H BB (r=0.75) > LK 73 (r=0.72) >
TR (r=0.71) SAEY K (r=0.69) >iEK
(r=0.64) >4 (r=0.63) >+ 1% pH {H(r=0.49) , ¥f
B JCRR I AN 28 B 5 v T e G HR B AR
S BT 5 A R T b R M A R T L A A AR
(8 ZJEHE) S MBS L R A (22 SR AE) LB
WA LT & (24 SJEEE) SN AME 5%
B(29 S EHE) X A = b 22 B A K EFR I £
5T 25 27 T DL i KM b5 & 84 e e K5 A

BN R B8R AT HE S LR R RE S BT 5 i
T ZE T A& i K 1 Shannon {5 B354 T 1 Nei’ s
FEEL H 520 R RR LB 5 2 O IR B A K, A kA%
R R MR 2T R R 24 41 A B I & k) 32 R R 1, &5
S48 7R Shannon {5 ELHE 40 1 Fll Nei” s $8 4% H #K,
R385 A4 Z2RE P /KT g 1) SR R B O 38 1 A
K, R INE M BV R a4 ZEE) 5=
WA e B2 A AR (8 5 JEBE) SR M ke Bk
SEHE(9 SRR StMA RS ILFE S (24 S ER)
it fE 2 A MK F 3 % ( Shannon 5 B 48 %1 1
(0.302 8 ~ 0.441 9 ), T H & 8 B 5 5 WA S
(1.43%~2.16%) ,

3 ik

JRAB SRR S A S — PRI D 3R 0] & SR A Y
FEABLESAR S R, 1) P 451 D9 3% M) ) 30 5% R 0] —
BRI R GEAA T AL Tk I TTE T
ST, MR T I A S S A A B R BR A
AESE (2010) 32 HTK 6 ORI BEr Mk i 5E 1T 32
PEZ R £ AU N T, ER AR (2010) 18 K
CORBBEHTIEIE TR G 3 R o i 3
SIELN T 3 AR AR ORI, 25055
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Table 4 Results of genetic variation of Laportea bulbifera in 42 groups

37 %

pRRT paiam ZEIE A HHSRAERA Nei's ERZBHE Shannon 7855
code PPB PPL (%) Na Ne H I
SCDW-01 35 28.46 1.284 6 + 0.453 0 1.1952 + 0.337 5 0.111 7 + 0.185 7 0.164 0 + 0.268 1
HZLB-02 40 32.52 1.3252 + 0.470 4 1.207 9 + 0.345 0 0.1193 + 0.188 0 0.176 6 + 0.270 9
HZLB-03 65 52.85 1.528 5 + 0.501 2 1.360 4 + 0.402 2 0.2029 + 0.213 4 0.297 4 £ 0.302 8
HZLB-04 84 68.29 1.682 9 + 0.467 2 1.456 2 + 0.392 1 0.259 1 +0.2050 0.381 3 + 0.288 0
HZLB-05 49 39.84 1.398 4 + 0.491 6 1.262 7 + 0.381 1 0.147 5 + 0.203 6 0.216 8 + 0.289 7
HZLB-06 84 68.29 1.682 9 + 0.467 2 1.356 6 + 0.351 3 0.2154 + 0.187 6 0.3293 £ 0.2659
HZLB-07 42 34.15 1.341 5 + 0.476 1 1.210 8 + 0.344 3 0.121 4 + 0.188 3 0.180 4 + 0.270 9
HZLB-08 67 54.47 1.544 7 + 0.500 0 1.364 8 + 0.403 9 0.205 7 + 0.211 8 0.302 8 + 0.300 0
HZJC-09 97 78.86 1.788 6 + 0.410 0 1.546 0 = 0.399 7 0.302 4 + 0.200 0 0.441 9 £ 0.273 4
HZJC-10 65 52.85 1.528 5 + 0.501 2 1.336 7 = 0.383 5 0.193 8 + 0.206 1 0.287 3 £ 0.294 3
HZJC-11 47 38.21 1.382 1 = 0.4879 1.245 4 + 0.361 3 0.140 7 = 0.197 4 0.207 9 + 0.283 4
HZST-12 40 32.52 1.325 2 + 0.470 4 1.223 3 + 0.363 8 0.1252 + 0.195 5 0.1833 £ 0.279 4
WNYC-13 47 38.21 1.382 1 + 0.487 9 1.254 5 + 0.361 9 0.146 3 + 0.199 1 0.2155 + 0.287 1
WNYC-14 45 36.59 1.3659 + 0.483 6 1.236 5 + 0.370 7 0.132 6 + 0.198 4 0.1952 + 0.282 2
WNYC-15 62 50.41 1.504 1 + 0.502 0 1.358 8 + 0.407 1 0.2005 + 0.216 0 0.292 1 + 0.306 8
WNYC-16 41 33.33 13333 £ 0.473 3 1.200 6 + 0.335 6 0.120 5 + 0.185 4 0.179 5 + 0.268 7
WNET-17 34 27.64 1.276 4 + 0.449 1 1.153 5 + 0.300 5 0.090 7 + 0.165 5 0.137 3 + 0.241 1
GYST-18 43 34.96 1.349 6 + 0.478 8 1.219 9 + 0.341 8 0.128 2 + 0.188 9 0.190 7 £ 0.273 9
GYLL-19 65 52.85 1.528 5 + 0.501 2 1.3243 + 0.378 6 0.187 6 + 0.204 0 0.279 4 £ 0.291 0
WNHS-20 49 39.84 1.398 4 + 0.491 6 1.266 9 + 0.384 8 0.149 3 + 0.205 1 0.218 9 + 0.291 7
FJS-21 49 39.84 1.398 4 + 0.491 6 1.261 5+ 0.373 9 0.148 9 + 0.200 4 0.220 0 + 0.287 2
FJsS-22 38 30.89 1.308 9 + 0.463 9 1.204 1 £ 0.353 3 0.1145 + 0.189 9 0.168 3 + 0.271 0
FJS-23 58 47.15 1.471'5 = 0.501 2 1.302 7 = 0.399 4 0.169 1 + 0.209 6 0.249 3 + 0.295 8
FJS-24 68 55.28 1.552 8 = 0.449 2 1.394 5 + 0.408 0 0.220 6 + 0.216 6 0.321 2 + 0.307 3
FJS-25 80 65.04 1.650 4 + 0.478 8 1.413 0 + 0.384 6 0.2384 + 0.202 3 0.3539 + 0.286 3
FJS-26 63 51.22 1.512 2 + 0.501 9 1.2922 + 0.373 2 0.169 7 + 0.198 8 0.2554 + 0.283 1
FJs-27 47 38.21 1.382 1 + 0.487 9 1.219 6 = 0.349 1 0.127 1 + 0.188 1 0.191 0 + 0.269 8
STWL-28 63 51.22 1.5122 + 0.501 9 1.280 0 + 0.362 6 0.164 7 + 0.194 4 0.2497 £ 0.277 7
STWL-29 53 43.09 1.430 9 + 0.497 2 1.256 8 = 0.373 2 0.146 7 + 0.197 4 0.219 3 + 0.281 1
TIHY-30 57 46.34 1.463 4 = 0.500 7 1.301 4 = 0.378 9 0.172'5 + 0.206 0 0.254 6 + 0.294 9
TJHY-31 65 52.85 1.528 5 + 0.501 2 1.3559 + 0.393 6 0.2023 +0.211 1 0.297 2 + 0.300 8
TJHY-32 40 32.52 1.325 2 + 0.470 4 1.2227 + 0.364 0 0.124 8 + 0.195 4 0.1827 £ 0.279 1
TZXC-33 41 33.33 1.3333 + 04733 1.2157 = 0.355 7 0.122 5 + 0.190 9 0.181 0 + 0.273 8
JHBD-34 68 55.28 1.552 8 + 0.499 2 1.346 0 = 0.375 8 0.201 6 + 0.203 2 0.299 9 + 0.291 2
KYZJ-35 62 50.41 1.504 1 + 0.502 0 1.277 1 + 0.360 3 0.163 3 + 0.194 1 0.2472 + 0.278 1
KYZJ-36 69 56.10 1.561 0 = 0.498 3 1.329 3 + 0.368 9 0.193 6 + 0.198 9 0.290 8 + 0.284 7
GYST-37 36 29.27 1.292 7 + 0.456 9 1.199 7 + 0.347 1 0.1129 + 0.188 1 0.165 5 + 0.270 0
XWTJ-39 61 49.59 1.495 9 + 0.502 0 1.280 2 + 0.365 0 0.163 7 + 0.197 0 0.246 6 + 0.281 5
XWLT-40 79 64.23 1.642 3 + 0.481 3 1.399 5 + 0.391 8 0.229 2 + 0.204 9 0.340 8 + 0.288 4
DYDP-41 56 45.53 1.4553 + 0.500 0 1.287 2 + 0.374 0 0.165 0 + 0.203 2 0.244 4 + 0.290 9
JLCB-42 59 47.97 1.479 7 + 0.501 6 1.295 6 + 0.368 7 0.172 2 + 0.200 6 0.256 5 + 0.288 5
YNKN-43 71 57.72 1.577 2 = 0.496 0 1.399 3 + 0.409 6 0.223 4 + 0.215 3 0.326 7 + 0.304 0
T 56.74 46.13 1.567 4 = 0.484 2 1.293 0 = 0.371 0 0.167 6 + 0.198 9 0.248 3 + 0.283 8
Mean
PPk 114 92.68 1.926 8 + 0.000 1.756 6 + 0.237 7 0.418 5 + 0.092 1 0.605 2 + 0.104 2

Species level

Note: PPB. No. of polymorphic band; PPL. Percentage of polymorphic loci; Na. Observed number of alleles; Ne. Effective number of alleles; H. Nei’s (1973) gene diver-

sity; 1. Shannon information index(1972).
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Table 5  Grey correlation degree between total flavonoid
contents and environmental factors or genetic diversity

in Guizhou miao medicine Laportea bulbifera

MR K 2 (N ANSR A K
Impact factor Correlation degree
Nei” s 5 AL 0.91
Nei’ s gene diversity (H)

Shannon 1 B35 %k 1.03
Shannon information index ()

E4K Altitude (m) 0.64
2% Latitude (N) 0.63
2% Longitude (E) 0.97
AR 0.82
Average annual temperature (°C)

A H RN A 0.75
Average annual sunshine time (h)

AR 0.69
Average annual precipitation ( mm)

7 AR 0.84
Average temperature in July (°C)

TR 0.95
Frostfree period (d)

BASAN 0.77
Ammonium nitrogen (mg - kg")

AL P 0.71
Available phosphorus (mg « kg™)

AR K 0.81
Available potassium (mg - kg")

pH {H pH value 0.49
IKA Water (%) 0.72

(2014) 1z FH R A5 DG BK BE 7 43 A1 5% e £ A e 4 Fhcfy
RO i 2 e E AR Zlﬂﬂ?%iéﬁﬁ
JRASICHR L 43 s, LAZL R BRAS [] o J5z 9% 5 245 4 vh
SRS AR RN R DS B FEA i8S
Z R B FE BUE 7 R 217434, 38 2k % i
LT RPN TS IR 42 A o R R B A0 45 52 i R 5
SVHCHR s AR 43 BT, Shannon {5 ELHE %X 1, Nei”
T8 H & o 4 A?ﬂl’]l?lﬁ’ﬂﬂéﬁ)ﬁfﬁiﬁﬂt
(>0.90) , HiH Nei’ s $850 H R H K, RAK
M) PRI r A R (35 A% PR ) X 20 7R JRR 24 A e B T 5
D?ﬁ“ﬂfﬁt PRI 39 56 28 1 A2 S A /N R A B J %
U5, REf B M4 il 24504 i 5, HG v S pH s 255 EL 20 A
A4 8 SRR, SRR B AESE I (9 ), 5t
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PEBR AR, M1 H T 1 25 21 R R PR I A= b X 0]
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AT T ST B LLAR PR 24 b 5 o I 0
LRI ERR AT AT, m] A v 2G LD AR IRR 2 4 1) S
AR T5 %, N A 2G| R 2 R B
) (2003 4FRiR) WA LL AR 24 b4 B AR 4 T 28
— 5 ISR
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