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Phenotypic variations in wild populations of
Paris polyphylla var. chinensis

ZHOU Xinhua, ZENG Pingsheng, WU Xiaoyu, HUANG Yutao
(Experimental Center for Subtropical Forestry, Chinese Academy of Forestry, Fenyi 336600, China)

Abstract: [Objective] To comprehensively analyze the phenotypic variations in wild populations of Paris
polyphylla var. chinensis (Franch.) Hara, and provide a theoretical support for the protection of germplasm
resources, development and utilization of medicinal materials, and breeding improvement. [Method] The
seven wild populations of P. polyphylla var. chinensis in China were used as materials. Based on the
measurement of 17 phenotypic traits, by the analyses of variance, variation coefficient, multiple comparisons and
correlation, the phenotypic variation and its relationship with geographical climate factors were discussed.

[Result] Except the numbers of leaf and calyx, the other 15 phenotypic traits of wild P. polyphylla var.
chinensis showed significant or extremely significant differences among and within populations. The variation
within populations (Percentage of variance component was 52.19%) was greater than that among populations

(Percentage of variance component was 26.39%). The mean phenotypic differentiation coefficient of phenotypic
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traits was 34.27% and the main source of variation was within populations. The average variation coefficient of

each phenotypic trait was 17.72% and variation coefficient ranged from 6.83% to 29.95%. The variation ranges

of peduncle length, leaf area, calyx area and plant height were higher than the average variation coefficients of

these five traits, while those of leaf number, calyx number, fruit transverse diameter, fruit longitudinal diameter,

fruit transverse diameter to longitudinal diameter ratio and seed 1000-grain weight were far less than the mean

variation coefficients, indicating that the stabilities of flower and leaf quantitative trait indexes, fruit and seed

traits were greater than those of leaf shape traits. Correlation analysis showed that most of the 17 phenotypic

traits had significant or extremely significant correlations with the geographical and climatic factors.

[ Conclusion] The wild populations of P. polyphylla var. chinensis in Qingyuan City, Guangdong Province

have the most abundant geographical population variations and can be used as the optimal target for germplasm

collection and preservation.

Key words: Paris polyphylla var. chinensis; population; phenotypic variation; geographical factor; climatic factor
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Table 1 Sample collection information of Paris polyphylla var. chinensis from different distribution regions and climatic

data at the sampling sites

s . S EYRRE/C TEMMG FHB/M FERFKE/Mmm
FEh R R Fh S G 4R /m e
. . . . . Mean annual Frost-free Annual Annual
Sample site Population  Longitude Latitude Altitude . . L
temperature  period  sunshine hour precipitation
MNIE PN JXXY  114°37'22"E  27°31'45"N 376 17.7 270 16554 1594.8
Xinyu in Jiangxi
AN ZJLS 119°04'18"E  28°38"28"N 1103 11.3 240 1635.1 1598.9
Lishui in Zhejiang
VU 1|2 SCYA  103°01'57"E  30°3024"N 1450 17.0 295 1519.2 1350.0
Yaan in Sichuan
IR GDQY 112°20'11"E  25°10'10"N 648 18.0 210 2290.0 1329.0
Qingyuan in
Guangdong
5 = B FISM 117°29'18"E  26°33"24"N 548 18.2 260 1727.1 1 688.0
Sanming in Fujian
TG HNLD  112°02'62"E  27°48'05"N 290 17.1 270 1726.0 1455.6
Loudi in Hunan
WAL A HBYC 111°21'19"E  30°27'44"N 400 16.9 275 1710.5 1215.5
Yichang in Hubei
1 i R \ Sl =5 =+
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Table 2 Variance analysis of phenptypic traits of wholeplant, leaf, fruit and seeds among and within Paris polyphylla var.

chinensis
‘ i’)]\ji Mean square R F
E2IN Tl 1] Py Tl 1] FiEER
Trait Among Within Random Among Within
populations populations erer populations populations

¥k Height 1 060.94 226.26 266.13 4.69%* 5.97**
4% Diameter 6.39 1.32 1.62 4.83%* 7.13%x*
2 No. of leaf 0.53 0.78 0.08 0.68 1.07
MK Leaf length 5728.49 601.72 264.04 9.50%% 7.18%*
-5 Leaf width 1043.13 43.62 51.48 23.91%* 20.99%*
T A Leaf area 2831.39 142.52 138.48 19.87%* 3.56*
M- K %% B Blade aspect ratio 3.73 0.84 0.15 4.45%% 5.39%*
TE2 7 3 No. of calyx 4.52 0.55 1.22 0.82 0.79
£ 2K Calyx length 762.13 49.75 46.97 15.32%* 10.32%*
% Calyx width 119.22 9.90 6.86 12.04** 11.31%*
TEETH A Calyx area 46.00 3.32 2.81 13.86%* 7.15%*
E B K 55 L Calyx aspect ratio 0.55 0.13 0.03 4.12%* 5.01%*
TEAT K Pedicel length 152.91 70.67 25.22 3.16% 6.25%*
HERFE 1S Fruit transverse diameter 89.74 18.79 5.95 4.78%%* 6.17*
RERYA1Z Fruit longitudinal diameter 256.18 25.35 19.35 10.10%* 8.33%x*
HREREEIALE Fruit transverse diameter
to longitudinal diameter ratio 0.24 0.1 0.02 21.60% 17.057
7~ F-Hi 7 &t Seed 1 000 -grain weight 843.51 69.95 229.20 12.06%* 10.87%*

1) “*7 fa “xx7 550 % FAE0.05420.01 KT £ F B HFCEE Z 5 £5H)
1) “*” and “**” mean significant differences at 0.05 and 0.01 levels respectively(One-way ANOVA)

®3 BAEEER T MHIEME 20 MREMROFE MEERSERE

Table3 Mean, standard deviation and multiple comparison of 20 phenotypic traits in seven geographical populations of
Paris polyphylla var. chinensis

e P ifi/om e L i K /mm i} 55 /mm i om’
Population Height Diameter No. of leaf Leaf length Leaf width Leaf area
IXXY 53.67+17.64ab  8.22+1.17ab 6.33+0.58a 134.91£21.64ab 44.89+10.01b 48.84+17.70b
ZILS 66.43+8.46a 7.93+£0.70abc  6.67+1.15a 121.90+13.43bc 48.31+4.10ab 46.48+7.92b
SCYA 69.20+12.51a 8.63+1.33a 7.00+1.00a 148.38+12.29a 51.85+4.90a 60.28+5.99a
GDQY 49.63+24.0labc  6.47+0.84bcd  6.67+1.53a 114.58+55.20¢ 32.73+£7.84d 30.50+21.37cd
FISM 35.33+5.81bc 5.29+0.78d 6.33+0.58a 123.02+10.82bc 35.80+3.96¢cd 34.73+5.96¢
HNLD 22.13+2.25¢ 6.05+0.84cd 6.67+0.58a 112.69+10.17¢ 38.91+£5.91¢ 34.57+6.84¢
HBYC 25.83+2.25¢ 5.02+0.59d 5.67+0.58a 93.57+6.93d 35.70£7.53cd 26.35+6.28d
e R B wERE Ae%K/mm FE % /mm FEE T AR /em? LK T
Population  Blade aspect ratio No. of calyx  Calyx length Calyx width Calyx area Calyx aspect ratio
IXXY 3.06+0.37bc 5.67+0.58a 49.91+7.87a 19.13+4.13a 7.68+2.56a 2.66+0.34ab
ZJLS 2.53+0.24¢ 6.67+1.15a 49.34+5.34a 18.46+1.74ab 7.20+1.29a 2.68+0.26a
SCYA 2.89+0.41b 5.80+0.84a 52.06+8.90a 19.23+3.43a 8.03+2.56a 2.73£0.35a
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4:% 3 Continued table 3

FORE BHRKOEE EEAM E%Kmm 6% %/mm R B

Population Blade aspect ratio No. of calyx  Calyx length Calyx width Calyx area Calyx aspect ratio
GDQY 3.7942.18a 5.3340.58a 38.80+8.31b 13.79+1.90c 4.29+1.37b 2.81+0.42a
FISM 3.46+0.38ab 4.67+0.58a 36.71+8.41b 13.4242.52¢ 3.97£1.59b 2.76+0.52a
HNLD 2.95+0.45bc 5.67+0.58a 39.23+5.24b 16.56+2.48b 5.18+1.42b 2.39+0.25bc
HBYC 2.72+0.51¢ 4.3340.58a 34.19+2.86b 13.04+4.75¢ 4.26+1.16b 2.26+0.48¢
- T fom %f.ﬂ@]‘ﬁﬁ/mm %Ij?%k{é/mm . P39 ZJ}\.H: ol 5~ THL %{g

Population Pedicel length Frult.transverse Fruit llongltudlnal Frult.trarTsvers.e diameter .to Seed 1 QOO-graln

diameter diameter longitudinal diameter ratio weight

IXXY 18.17+5.03ab 30.45+5.25bc 35.93+7.28ab 0.86+0.10d 100.16+3.00a
ZJLS 19.60+2.15ab 34.09+2.84ab 39.94+3.37a 0.85+0.04d 72.25+2.55b
SCYA 18.60+3.47ab 29.50+4.41¢ 34.40+4.34bc 0.86+0.08d 73.25+2.55b
GDQY 23.00+15.86a 29.79+3.46bc 26.33+4.40d 1.14+0.12b 77.49+10.10b
FISM 7.83£0.91ab 28.92+2.65¢ 30.47+3.37cd 0.96+0.88cd 95.76+4.17a
HNLD 10.43+4.29ab 36.83+6.65a 36.06+5.95ab 1.02+0.11c 109.99+17.00a
HBYC 5.80+1.06b 32.68+2.79abc 26.64+3.94d 1.25+0.19a 68.14+3.37b

l)ﬂ%]%%:a‘}%)ééﬁf\rﬂd B Rk T £ F B E(P<0.05, Duncan’s;‘%) 2)JXXY: TG4 ZILS: #riT K SCYA: va)| He 4,

GDQY: ] & iFiL

i% ; FISM: #% 3 =8 ; HNLD: # & £ &; HBYC: # b &

1) Different lowercase letters in the same column indicated 51gn1ﬁcant differences among different geographical populations
(P<0.05, Duncan’s method); 2) JXXY: Xinyu in Jiangxi; ZJLS: Lishui in Zhejiang; SCYA: Ya’an in Sichuan; GDQY: Qingyuan in
Guangdong; FJSM: Sanming in Fujian; HNLD: Loudi in Hunan; HBYC: Yichang in Hubei
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Table 4 Variance component and differentiation coefficients of phenotypic traits among and within populations in Paris
polyphylla var. chinensis

T J5 R % FH
o Variance component Percentage of variance component R %/%
Trait FhEEE FPEEN BENLIRE FhEEE)  APEEA BEFLRZE  Phenotypic
Among Within ~ Random Among Within ~ Random differentiation

populations populations  error populations populations  error coefficient
Pk Height 35296 46474  266.13 32.57 42.88 24.55 43.16
1% Diameter 2.13 2.77 1.62 32.67 42.48 24.85 43.47
M F % No. of leaf 0.18 0.72 0.08 18.37 73.47 8.16 20.00
MK Leaf length 301.64  829.57  264.04 21.62 59.46 18.92 26.67
% Leaf width 52.36 88.04 51.48 27.29 45.88 26.83 37.29
AN Leaf area 144.13 262.02 138.48 26.46 48.11 25.43 35.49
A %2 Lk Blade aspect ratio 0.19 0.97 0.15 14.50 74.05 11.45 16.38
163 % No. of calyx 1.47 1.63 1.22 34.03 37.73 28.24 47.42
£ K Calyx length 53.20 90.08 46.96 27.96 47.35 24.68 37.13
1E3 5% Calyx width 7.75 15.81 6.86 25.48 51.97 22.55 32.89
1L Calyx area 3.14 5.74 2.81 26.86 49.10 24.04 35.36
TE2 K 95 b Calyx aspect ratio 0.04 0.16 0.03 17.39 69.57 13.04 20.00
1EHi K Pedicel length 44.11 93.10 25.22 27.16 57.32 15.53 32.15
B ERHE1% Fruit transverse diameter 8.46 23.80 5.95 22.14 62.29 15.57 26.22
RERY\1Z Fruit longitudinal diameter 26.53 41.64 19.35 30.31 47.58 22.11 38.92
FERBEYL L Fruit transverse diameter to 0.02 0.03 0.02 28.57 42.86 28.57 40.00

longitudinal diameter ratio
FhFTRiF & Seed 1 000-grain weight ~ 272.61 271.75  229.20 35.24 35.13 29.63 50.08
F-#){8 Mean 26.39 52.19 21.42 34.27
x5 HHEESHME 17T MRIUMRTRER
Table 5 Variation coefficients of 17 phenotypic traits in Paris polyphylla var. chinensis populations %,

MR F#E" Population T

Trait JXXY ZILS SCYA GDQY FISM HNLD HBYC Mean

PR Height 3286 1273 18.08 4840 1644  72.02 8.73  29.89

1% Diameter 14.22 8.86 1542 27.17 14.79 13.89 11.80 15.16

M % No. of leaf 9.12 1732 1429  17.28 9.12 9.12 1019 1235

K Leaf length 16.04 11.02 8.28  48.18 8.79 9.03 7.40 15.53

%% Leaf width 2231 8.48 946 2396  11.05 1518  21.10 1593

T A Leaf area 3624 17.04 9.93  70.08 17.15 19.78 2381 2772

MK 9% b Blade aspect ratio 12.06 935 1431 5754 1096 1521  18.87  19.76

162 %1 No. of calyx 1019 1732 10.83 1443 1575 1019 1732 1372

£ K Calyx length 1576 10.81 1710 2142 2290  13.35 838  15.67

6255 Calyx width 21.60 942 1783 1377 1875 1500 3647  18.98

EE A Calyx area 33.36 17.87  31.85 3198 3997 2735 2726  29.95

£ 22K % LE Calyx aspect ratio 12.86 9.70 12.68 15.02 19.14 10.61 21.25 14.47

1EHEK Pedicel length 27.71 10.98 18.63 68.72 11.58 41.07 18.25 28.13
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4% 5 Continued table 5

FEIR £ Population FEIME

Trait JXXY ZILS SCYA GDQY FISM HNLD HBYC Mean
FERME4Z Fruit diameter 17.26 834 1496  11.63 9.16  18.07 8.55  12.57
ER4E Fruit longitudinal diameter 20.25 845 1262 1672  11.05 1649 1479  14.34
FERREYLLL Fruit aspect ratio 11.71 4.73 9.25 10.52 926  10.85  15.01 10.19
FhFTHifF & Seed 1 000-grain weight 3.00 3.52 3.52 13.03 4.35 15.45 4.94 6.83
SF1H Mean 1862 1094 1406 2999 1472 1957 1612 1772

1) IXXY: i i #74v; ZILS: #7L K; SCYA: W A% ; GDQY: % &% ; FISM: 48 % = 8 ; HNLD: # dg % & ; HBYC: #4b

=

1) JXXY: Xinyu in Jiangxi; ZJLS: Lishui in Zhejiang; SCYA: Ya’an in Sichuan; GDQY: Qingyuan in Guangdong; FISM:
Sanming in Fujian; HNLD: Loudi in Hunan; HBYC: Yichang in Hubei

ER LRSI G B R SN N TR AN T SN 42
S0 LA JEEA UE L PR AR S R 2
B S 25 B S 2 IR R A R ERBE A B AR
TRLFE S iR IR U SRR R, i
Pk, R AR MR AR R UK, SRERAE

IALEAR 1N (B 6); M3 i T AR, JEH K e

L R ER AR AN SRR 5 E P IR 2 R B
PR SRR R, MK TE R fE3 98 5 41
)i B AR 35 I IE A G R 2R, Ui W BE B A1 iR
FERT i, R AR AR/, P ER B 2 AR )

R6 FELER 17 MREMREESHIER FHOEXRE"

Table 6 Correlation coefficients between 17 phenotypic traits of Paris polyphylla var. chinensis and ecological geography

factors
A R 2
. ERNRE RN R
PEAR P 7k i wE e r f‘f Amual ?
€an annua. rost-iree nnua
Trait Longitude  Latitude Altitude ) sunshine o
temperature  period precipitation
hour
Pk Height -0.123 0.085 0.671%*  —0.353 -0.072 -0.109 0.135
g
H14% Diameter -0.213 0.172 0.530*  —0.293 0.135 -0.267 0.157
i Fr 4 No. of leaf —0.134 -0.074 0.286 -0.077 —0.041 0.007 0.088
MK Leaf length -0.206* 0.072 0.354*%*  0.010 0.200%  —0.288**  (.188*
%% Leaf width —0.222%%  0.444%%  0.530%* —0.365%%  0.373*%%  0.535%%  0.133
TR Leaf area —0.277*%  0.301**  0.512%* —0.179* 0.333*%*  —0.425*%*  0.154
I F 4 %i Lk Blade aspect ratio 0.010 —0.340%*  —0.114 0.284**  —0.219* 0.324%* 0.008
162 #7 No. of calyx 0.078 -0.230 0.299 -0.317 —0.344 0.152 0.151
6% Calyx length -0.108 0.267*%  0.449%*  —0.291**  0.199%*  —0.372%*  0.210*
162 FE Calyx width -0.075 0.199* 0.314%*  0256**  0.226%  —0.385%*%  (.255%*
TEEEH FH Calyx area -0.136 0.343%x* 0.386*%*  —0.268**  0.287**%  —(0.435%* 0.170
FEEK B b Calyx aspect ratio 0.022 -0.186 0.229*  —0.011 -0.176 0.118 0.146
164K Pedicel length -0.071 -0.274 0.312 -0.114 -0.377 0311 -0.036
WERFEZ Fruit transverse diameter 0.059 0.081 -0.176 —0.230* 0.037 -0.063 -0.053
RERY1Z Fruit longitudinal diameter -0.027 0.328**  0.115 —-0.362%*  0.390** —0.495%*  0.266*
REREEYALL  Fruit transverse diameter ~ 0.098 —-0.337*%  —-0.317**  0.210 —0.490%*%  0.594%*%  —(0.423%*
to longitudinal diameter ratio
A FTHif & Seed 1 000-grain weight  0.232 -0.272 —-0.535**  0.306 0.178 -0.135 0.498*

1) “*7 Fa “xx” 551 K T A£0.05F20.01 K -F () b 2 FAa %

1) “*” and “**” indicated significant correlations at 0.05 and 0.01 levels (double-tail), respectively



1

JEE A, S He BRI A AR AR ST O 123

Koo w58 TR PR FE= 5 T8 T AR SR BR
AR5 J0 R ) A 2 A 3 Y A DR R AR SRR
B LE I 5 TG 7R 9 22 DA 25 P DR DR R &%, 1t A
TR SR, P RS S ROR, RUBRGEOR i i
TR B, B 98 fE S AR 5 4 H IR 2 B
B 2 O SR AR, Ul WD H IR TR,
ANEE Py p s G FEREAC FE =2 58 L SRERUAR A Fi
T TORLTRE S A B K R 2R A B 3 AR, R
ERAE N LL I 5 45 B K B AR 35 TR 5k, I B 4
B K ERBRK, I B, MK (R 6). KR 6 1Y
R BT R B, B A e ERR R R L T RO
RS 7 MBS N T B E MR KA,
WYX S A A B A SR A 1 x B A A AR X W)
il (R SR A K

3 it

3.1 FFEEEHRBEMRNERKRIR

i B A e EA 7 AN HER RN 17 A PEIR
A KRR AR R AN AT 0 R L, To 18 2 76 Fh #E
[ 30 5 5 FfRE P, o P P JBORT R P J A 1) L At
TR PR B AFAE B 35 B B AR R, X5 AR

2,28

Polygonatum cyrtonema ***\ N\'Z Panax ginseng
N5 /NBE Berberis guizhouensis™". )\ fii3% Dysosma
versipellis®" AR 2 GEAE Y 70 45 2Rk @
Tl R ) ) 2R 2 3 A 2R B o A el R, AR ] A
T8 /N TR P AR S, K A A Y 1 AR e i B
A B R AR R ) R R . R ERE 17 R
PR I8 08 5 16.38%~50.08%, PR 434k
FHON 34.27%, FHRER] A2 R TTHRR 34.27%, 870
TR P02 5 DTHR 65.73%, 1X— I G B T g
JER] s — 5 % MR B 2R 0 A A W o A DX
TXACHE N5 AS )RR 1A A 2 R S R e R s R AR
HEEMERKE ST INERRREY). &0
i, B A A R ) P 2R R S R 2 SN TR
A 8 ) LTSS VAL i ) e B R ) R A S R
T BB T
32 AEMIEBEMEFEEEERRUTRFEE
B R RGP R E B RS, R A
BORE B2 1) — AN — B B 4R by, B HCR BOBCOR, T
P B U 00 oF 5% 002 S5 s A, DSk 7 ) e b TR AR S
M2 AR T o a0y B A A E R R B A U
RHRPR AR 7 BB R, BT FR AR AR 7 R
HOEFETE 6.83%~29.95% Z 18], P34 57 RECH
17.72%, A% 5 23 80 AR A FEROR, Fiife p #8 ) 3R
TUAR SRR v, Ui B A B AR BE A A R P T a8t

[29]
Al

FEAR R, U M R PR

Y A R E M IR R ARt AR, R
BRBAS . R BRMAR L I BRI B A b 7 TR0 5t &
8 R IYARAR AL 7 RE N 27.72% 29.95%-
29.89%.15.16%- 12.57%-+ 14.34%-+10.19% Fl
6.83%, Hil 3 MEIRZ K TP R R 5 5 MR
FRige /N T 13578 7 R 8, X B AR AR A e EHE A K
UONTR - TRLo B> IR BRI > SR BRI 4> SR BRI
P> HIARS I T RAS B >0 2 T AR, 150 B0 B AR AR Rk
Foh ¥ 0 F e P A v, SRERI AR e PEHLIR, 22988
PEFEEE 3, i R AIfE = R E Mt 22, X5 2163
¥& Polygonatum cyrtonema 1X J5 TH PEIR I 7 45 2L
FE AU .

3.3 FFHEAEERRAMKIET S E M

A TC R I, PTG U B A AR E R 17 AR A
PERFE AR R, Bt 8 e BRI e 3 MR
R ARIE AR 5 BT A Hh B S G A 7 T6 2 35 A A1,
FLR VR FE AR 35 5 30 73 s 3 S G R 7 A7 7E 2 35 5
W 5 B A S, 3K 1 BH i R AS G R 0 B AR AR R
PRI PP RE R B R A5 K o 48 B R 3 m 2= )
1 oy TR AN e o s 2 - b D 1P e A AR S
RIAK Bk 5B A EEENH, ZERAEKE
PLIEAH G K R, 5 FEBRANFR - 1 AR 5 A K 52 A7 A
KK F, VIR N2 (23078 72 AL K, ] A2l
A SRR TORE W A H IR KA R Y A
I8 IR - 35 5 4K 22 B3R T 48 b A7 A J 35 BRI
FAH SN, i B H R AR S 57 22 NI R (1 L[]
Eyill 8
3.4 FFHELEERRIPRES

HEE MR B L E AL, RIFZ et
S AN T B SR (1) 32 L A AR, B 25 T A
W FE, NATTGT e AR 1 75 SRR SR Bk K o DRI A B A
N ARG M B AR 858 22 R 7 41 PR R A,
NATR T A2 7 SR AT T 5 M B K M R
12, FEEF AR, AT WEIRA .

DAL, T Fee S A e R B YR AR 3 A SR AR
HLEW, BH AT R, 1 DU Ry 5K
T 5, EBOR IS AL AR e 22 R 1 T 1 4 R 3 o
TR At —— 7 R TE I W N R B MR b
I AR IR B A A R R AR I, Dy AR s A
PRI B IR LA BT S8 56 =, RIS IF R EHEAN
TEB WL, G BCE K IR N o Ph B & F ),
Nt 7 2 N TR S, WA A X
HEE A T B R, L OR AT [, Al R R R U R 4
FEIRAE LA



124

HaEg L K224 (hitp://xuebao.scau.edu.cn/zr/hnny_zr/ch/index.aspx)

42 B

SE MK :

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

TRV, MRSCsE, Bt 5. AL ME AR /N R A
PR B 5T (7], W B R 5 BT 2E 4R, 2019, 28(2):
96-105.

JAF e, oA, R, &5 B AE S e RS MR AR
FEREFE[T]. R RO BB R 22 22 3, 2019, 39(6): 99-
106.

Zept IR, MRk, VRuE T, S WS IR AR RARF R
RAILFEME KA F[T]. ARlLRL2E, 2019, 55(4): 69-83.
HANTG, 5L, 4N, &5, HEEER B Ah 1) P S5 A st A
AE[T]. FE B MOl K 2 22 3R (B 2R R R, 2019, 43(2):
38-46.

AR, MIHT 2L, SR A, &5, VT v A i 3K AL AR AT
FE[I]. AW AR, 2014, 38(12): 1315-1324.

T, FHE, IV, % S RABEARNRAAL
S ZRdbpol K224, 2003, 31(1): 9-11.

SN, A, B 5, & KPHRE Bk 1) 2R B AR 2
L] AR 2R, 2018, 36(2): 170-180.

WO, AT, SR, S MR N TARBR ARk RS R A
TR ST S MOl RBHE R 22 223Kk, 2018,
38(1): 22-28.

LREZ, FRAs, EOCF, % w5 BE KE R M R
F TR 45 Ak B [I]. MOk RLHEF AL, 2017, 30(6):
969-976.

FHIRF, SRR, XEEL, & VA0 R LA RO B IETE R
A R [J]. FACRAREHE R 224k (B AR RR), 2018,
46(2): 92-103.

WIVTRE, FHRH S, 2221, 5. KA m bk R AR MR AR
S[I]. AR, 2017, 41(10): 1091-1102.

BRE, Rk EER, % 16 MR R T E
AR AR T). ARl RL2E, 2017, 37(9): 45-51.
R, H /N, T, S WS KE R R B
RAZ S [0]. MOLRHE 9T, 2016, 29(5): 687-697.

BB, AR, Tk, % Wi E Y M B A b i
PR, &2 &, 2012, 31(5): 1077-1081.

TRV, BB, BK5E, & =R AAR B R SRR T
I R[], FAGHT P R 223, 2017, 25(5): 445-455.
B X2 A2 P EZG R —EHM]. Jb: ez Tl
H AR AL, 2020: 271-272.

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

(31]

MAN S L, GAOWY, ZHANG Y J, et al. Antitumor and
antimetastatic activities of rhizoma paridis saponins[J].
Steroids, 2009, 74(13/14): 1051-1056.

FHEAM, 5K IT, HEELE, & LR BRSNS
53 A BT 2568 T = (W SR [J]. R 2, 2017, 48(6):
1199-1204.

XZE, B8 /NF, A, S DO 768 L E R SR A 245
TR0 % B PPN [I]. HREZY, 2019, 50(2): 526-534.
FEBEREPEEYERES. FEEDE: F 15
HM]. dbm: Bl AR, 1978.

RN, 2R, MG X, S SR E M B3R R
R[], P EZ S E, 2018, 53(16): 1342-1346.

BRREE, SCTRIE, TR, 2. RE R IR 54E
A B ST, A SE 8 T R 2R A, 2018, 24(9):
46-51.

JARS, BhdR, FUkc ke, . HONE A A 4 R B SR AT
JE[]. AL 7 EES, 2017(20): 184-189.

TR, IR, A, . SR 0 A U5 5= o
R[], I E EEE 24, 2012, 23(8): 2014-2016.

B, D, RN, 55 EEAGA TR R
AR[IN. - F A EE24, 2018, 13(12): 2975-2979.

TARGE, BHRE, M6 X, 5. 6 FhE AR B FH AL A
OF BT R T EIEN]. M2 EEEZ, 2018,
29(11): 2635-2638.

SWE, REH, TR, . BT 2R & EllE
J HPLC 8 8 HE 11 2 25 F A% W B P A [7]. P 2,
2019, 50(13): 3178-3186.

B S, [, 35T, & BT e SR
WA 52 43 T 1D ST AT 5 RN D], W T AP K 22
1%, 2013, 30(2): 199-205.

HE, SR, ZREN, & ASBTEZ RS ARNT
JE[T]. HH B 24,2012, 43(11): 2300-2304.

YT, e s, AL, 55, SUNEER 25 ) e s /N BE
PITEAS AR S [7]. 21 ARG R 224, 2016, 24(1): 29-
36.

TR W, RE L, BUUHL. RS =5 246\ A
BEVE G5 A R P 2 BRI SN RO R 22, 2014,
42(12): 48-52.

[SRfEHRE FRrT]


http://dx.doi.org/10.3969/j.issn.1674-7895.2019.02.13
http://dx.doi.org/10.11707/j.1001-7488.20190408
http://dx.doi.org/10.11913/PSJ.2095-0837.2018.20170
http://dx.doi.org/10.3969/j.issn.1001-1498.2016.05.010
http://dx.doi.org/10.11926/jtsb.3724
http://dx.doi.org/10.7501/j.issn.0253-2670.2019.02.035
http://dx.doi.org/10.3969/j.issn.1008-0805.2012.08.076
http://dx.doi.org/10.3969/j.issn.1673-7202.2018.12.006
http://dx.doi.org/10.7501/j.issn.0253-2670.2019.13.026
http://dx.doi.org/10.11833/j.issn.2095-0756.2013.02.007
http://dx.doi.org/10.11833/j.issn.2095-0756.2013.02.007
http://dx.doi.org/10.11926/j.issn.1005-3395.2016.01.004
http://dx.doi.org/10.3969/j.issn.1001-3601.2014.12.011
http://dx.doi.org/10.3969/j.issn.1674-7895.2019.02.13
http://dx.doi.org/10.11707/j.1001-7488.20190408
http://dx.doi.org/10.11913/PSJ.2095-0837.2018.20170
http://dx.doi.org/10.3969/j.issn.1001-1498.2016.05.010
http://dx.doi.org/10.11926/jtsb.3724
http://dx.doi.org/10.7501/j.issn.0253-2670.2019.02.035
http://dx.doi.org/10.3969/j.issn.1008-0805.2012.08.076
http://dx.doi.org/10.3969/j.issn.1673-7202.2018.12.006
http://dx.doi.org/10.7501/j.issn.0253-2670.2019.13.026
http://dx.doi.org/10.11833/j.issn.2095-0756.2013.02.007
http://dx.doi.org/10.11833/j.issn.2095-0756.2013.02.007
http://dx.doi.org/10.11926/j.issn.1005-3395.2016.01.004
http://dx.doi.org/10.3969/j.issn.1001-3601.2014.12.011
http://dx.doi.org/10.3969/j.issn.1674-7895.2019.02.13
http://dx.doi.org/10.11707/j.1001-7488.20190408
http://dx.doi.org/10.11913/PSJ.2095-0837.2018.20170
http://dx.doi.org/10.3969/j.issn.1001-1498.2016.05.010
http://dx.doi.org/10.11926/jtsb.3724
http://dx.doi.org/10.3969/j.issn.1674-7895.2019.02.13
http://dx.doi.org/10.11707/j.1001-7488.20190408
http://dx.doi.org/10.11913/PSJ.2095-0837.2018.20170
http://dx.doi.org/10.3969/j.issn.1001-1498.2016.05.010
http://dx.doi.org/10.11926/jtsb.3724
http://dx.doi.org/10.7501/j.issn.0253-2670.2019.02.035
http://dx.doi.org/10.3969/j.issn.1008-0805.2012.08.076
http://dx.doi.org/10.3969/j.issn.1673-7202.2018.12.006
http://dx.doi.org/10.7501/j.issn.0253-2670.2019.13.026
http://dx.doi.org/10.11833/j.issn.2095-0756.2013.02.007
http://dx.doi.org/10.11833/j.issn.2095-0756.2013.02.007
http://dx.doi.org/10.11926/j.issn.1005-3395.2016.01.004
http://dx.doi.org/10.3969/j.issn.1001-3601.2014.12.011
http://dx.doi.org/10.7501/j.issn.0253-2670.2019.02.035
http://dx.doi.org/10.3969/j.issn.1008-0805.2012.08.076
http://dx.doi.org/10.3969/j.issn.1673-7202.2018.12.006
http://dx.doi.org/10.7501/j.issn.0253-2670.2019.13.026
http://dx.doi.org/10.11833/j.issn.2095-0756.2013.02.007
http://dx.doi.org/10.11833/j.issn.2095-0756.2013.02.007
http://dx.doi.org/10.11926/j.issn.1005-3395.2016.01.004
http://dx.doi.org/10.3969/j.issn.1001-3601.2014.12.011

