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Abstract; Ten phenotypic characters of Tetrastigma hemsleyanum Diels et Gilg from fourteen provenances
cultivated in the common garden were compared, and cluster and correlation analyses were also
conducted. The results show that except for new shoot length and tuber number per plant, there are
extremely significant differences in stem diameter, leaf length, leaf width, single leaf area, tuber
diameter, tuber fresh mass per plant, and total flavone and polysaccharide contents in tuber of T.
hemsleyanum among provenances. Coefficient of variation of ten phenotypic characters of T. hemsleyanum
is in the range of 17.03%-51.95%, in which, that of tuber diameter and tuber fresh mass per plant is
relatively big, with values of 51.95% and 48. 59%, respectively. The cluster analysis result shows that
T. hemsleyanum from fourteen provenances can be clustered into two categories, in which, six
provenances from Zhejiang are clustered into one category, which have relatively slender stem and small
leaf but relatively high contents of total flavone and polysaccharide in tuber; provenances from Hu'nan,
Hubei, Jiangxi, and Guangxi are clustered into the other category, which have strong stem, relatively big
leaf, and relatively large tuber diameter and tuber fresh mass per plant. The result of correlation analysis
shows that there are extremely significant positive correlations of tuber diameter and tuber fresh mass per
plant of T. hemsleyanum with stem diameter, new shoot length, leaf width, and single leaf area, and in
general, there are extremely negative correlations of total flavone and polysaccharide contents in tuber
with stem diameter, new shoot length, leaf length, leaf width, single leaf area, tuber diameter, and
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tuber fresh mass per plant. It is suggested that phenotypic characters of T. hemsleyanum can be used as
the criteria for provenance division and screening of superior provenance.

Key words: Tetrastigma hemsleyanum Diels et Gilg; common garden cultivation; phenotypic diversity;
coefficient of variation; cluster analysis; correlation analysis
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Table 1 Geographical information of provenance locations of
Tetrastigma hemsleyanum Diels et Gilg
g i 2 T/ m
Provenance Latitude Longitude  Elevation
W 743 Rucheng of Hu’nan N23.54°  E113.68° 578
PG DERE Yuanling of Hunan N28. 74° E110. 38° 623
WP Luxi of Hu'nan N28.89°  E110.73° 471
WIALEE Xianfeng of Hubei N29.68°  E109. 15° 289
YLV 4 Ruijin of Jiangxi N25.88°  El16.03° 255
YEPE X FH Yiyang of Jiangxi N28. 42° E117.43° 294
IR Leye of Guangxi N24.78°  E106. 56° 335
JTPE Rk Tian’e of Guangxi N24.70° E108. 06° 186
WITT#% Pan’an of Zhejiang N29. 05° E120. 43° 246
WITTFFH Pingyang of Zhejiang N27.68°  EI20.55° 336
WITTHRIE Wenling of Zhejiang N28.37°  EI21.37° 296
WITL{E% Chun’an of Zhejiang N29.61°  EI119.05° 158
W4 24 Shaoxing of Zhejiang N30. 00° E120.57° 397
WiL% & Suichang of Zhejiang N28.59°  E119.25° 473
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Table 2 Comparison on phenotypic characters of Tetrastigma hemsleyanum Diels et Gilg from different provenances (X+SD) 1

Fh g 25K/ mm B/ em K/ em 95/ cm AN ALY em®
Provenance Stem diameter New shoot length Leaf length Leaf width Single leaf area
ARG IE I Rucheng of Hu'nan 2.06=0. 11ab 10. 8+2. 6a 5.40=0. 84de 4.01£0.32a 18. 32+4. 22bcde
IR ULEZ Yuanling of Hunan 2.03+0. 07ab 12.7+3. 1a 5.79+0. 44bcde 3.91+0. 30a 20. 49+ 1. 42ab
WIFE P Luxi of Hu'nan 1.91+0. 06b 13.4+3.8a 5.75+0. 43cde 3.98+0.43a 20. 02+2. 72ab
HIALJE F Xianfeng of Hubei 2.08+0. 15ab 13.1£2.6a 5.04+0. 42¢ 3.73+0. 42ab 17. 50+2. 59bcde
YLPi%i 4> Ruijin of Jiangxi 2.48+0. 67a 12.5+2. 8a 6. 44+0. 74abed 3. 84+0. 74ab 19. 44£4. 59abed
YIVEXBH Yiyang of Jiangxi 2.41+0. 48a 13.4+3.3a 6. 86+0. 66abc 3. 61£0. 66abc 19.97+1. 45ab
TV Sl Leye of Guangxi 1.94+0. 10b 12. 0+£2. 4a 7. 07+0. 60ab 3. 14+0. 59bed 23.85+1.58a
JTPE Rk Tian’e of Guangxi 1. 85+0. 19be 11.9+2. 0a 7.37+£0. 52a 2. 83+0. 29def 19.72+1. 47abe
WIVTEE 2 Pan’an of Zhejiang 1.37+0.21c 9.0+2.0a 4.63x0. 45¢ 2.24=0. 13ef 11.54+2. 15
WL F-FH Pingyang of Zhejiang 1.20=+0. 10c 9.4+3.0a 4.96+0. 98¢ 2.05+0. 18f 10. 08+2. 16f
WY Wenling of Zhejiang 1. 30+0. 11c 9.6x1.4a 5.06+0. 11e 2.07+0. 23f 10. 62+2. 07f
WYL Chun’an of Zhejiang 1.25+0. 09¢ 10. 1+2. 2a 4.7420. 12e 2.31£0. 23ef 11.12x1. 36f
WHTT.Z42% Shaoxing of Zhejiang 1.22+0. 12¢ 9.6+3. la 5. 00+0. 60e 2.39+0. 13def 14.59+3. 68def
W% B Suichang of Zhejiang 1.34+0. 18¢c 9.2+1.2a 5.55+0. 71cde 2. 67+0. 47def 14.99+2. 69cdef
PIH Average 1. 74+0. 49 11.2+2.6 5.68+1.00 3.08+0. 80 16. 66+4.76

AR 2K/ % Coefficient of variation 27.93 24.16 17. 65 26.07 28.59
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42 Table 2 ( Continued)

BeZE i B Pk i

: PRI YRRy D I JEEREH

Fiia P AR/ mm h mass ht/(mg - ™) it/ (mg - ")
Tuber number . Tuber fresh mass ;
Provenance Tuber diameter Total flavone Polysaccharide
per plant per plant . .
content in tuber content in tuber

WG4 Rucheng of Hu'nan 4.2+1. la 22.43+3. 50bc 28. 82+3. 63ab 9.47+1. 15fg 126. 67+9. 43de
IR ULRE Yuanling of Hu'nan 4.4+1. 6a 23. 53+6. 40abc 31.93+5.22a 8.45+0.95gh 119. 20+8. 60ef
IR 5 & Luxi of Hunan 4.4+1.4a 23.61+3.91abe 34.62+7.22a 12.40+0. 71efg 125. 60+6. 11de
LR E Xianfeng of Hubei 3.8+1.2a 33.00+3. 61a 31.07+4. 38a 13. 11+0. 38ef 106. 17+8. 82f
YLV4%i 4 Ruijin of Jiangxi 3.5+1.3a 29.50+12. 28ab 20. 56+2. 69cd 6. 03+0. 68h 139.61+7.59d
YEPE X FH Yiyang of Jiangxi 3.6x0. 5a 32.96+9. 00a 23.67+3. 19be 6.24+0. 69h 125. 14£5.92de
J PSR Leye of Guangxi 4.4+0.9a 19.31+3. 10cd 22.21+3.79bc 11. 51£1. 26efg 118.58+2. 73ef
JUPERIE Tian’e of Guangxi 4.4+x1.2a 26. 25+6. 32abc 18.39+3. 08cde 11. 24+0. 68efg 121.42+13. 35ef
W4 Pan’an of Zhejiang 5.7+1. 1a 10. 72+2. 50de 10. 68+3. 31d 22.25+0.75ab 153.47+6. 20c
WL FH Pingyang of Zhejiang 4.4x1. la 9.84x1. 64de 13.59+2. 88def 17.30+0. 77cd 166. 04+4. 81bc
WIS Wenling of Zhejiang 4.3+1.0a 9.03x1.75¢ 7.81+3. 71f 15.25+1. 09de 129. 78+10. 56de
WL % Chun’an of Zhejiang 4.0+1.2a 8.82+1. 12e 10. 77+3. 09f 19. 65+0. 36bc 161.52+7. 13bc
WITT43 2% Shaoxing of Zhejiang 3.7+0.9a 10. 87+3. 31de 11.52+1. 61ef 26. 83+0. 68a 182.65+7. 04a
WiTLi% 5 Suichang of Zhejiang 4.2+1.3a 9. 88+3. 20de 10. 24£5. 04f 20.65+1. 22ab 169. 14+6. 56ab
{H Average 4.2+1. 1 19.27+10. 03 19.73+9.59 14.83+5. 67 138. 60+23. 59
AR ZB/ % Coefficient of variation 25.81 51.95 48.59 38.23 17.03

D @13 rp R [ /N R 3R 25 5 538 (p<0. 05) Different lowercases in the same column indicate the significant (p<0.05) difference.
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Fig. 1 Cluster diagram of Tetrastigma hemsleyanum Diels et Gilg
from different provenances
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Table 3 Correlation coefficient among phenotypic characters of Tetrastigma hemsleyanum Diels et Gilg”
FRMER MXZREL  Correlation coefficient
Phenotypic
character SD NSL LL LW SLA TN D TFM TFC PC
SD 1. 000
NSL 0. 892 1. 000
LL 0. 651 0. 627 1. 000
LW 0. 886 0. 833 0.424 1. 000
SLA 0. 812 0. 808 0. 801 0. 780 1. 000
TN -0. 287 -0.348 -0.102 -0.289 -0. 155 1. 000
TD 0. 949+ 0. 932 0.572% 0. 843 0.742#x  —0.358 1. 000
TFM 0. 785 0. 8393 0.343 0. 941 % 0.750%*  —0.178 0. 7923 1..000
TFC —-0.893%%  —0.812%%  —0.664%* —0.761%%  —0.692%:* 0.220 =0.799#%%  —0.708%% 1. 000
PC =0.725%%  —0.773%%  -0.498 =0.666+%  —0.655%* -0. 005 =0.720%%  —0.723%x% 0.791=* 1.000

D'SD. 2441 Stem diameter; NSL: #if44¢ New shoot length; LL: M4 Leaf length; LW M%% Leaf width; SLA: PLHTiFY Single leaf area; TN itk
2285 Tuber number per plant; TD: BLZEH 4% Tuber diameter; TFM BARRH X 4 [T+ Tuber fresh mass per plant; TFC; P2 B S
Total flavone content in tuber; PC. HeXh AR Polysaccharide content in tuber. #* ; p<0.05; #** . p<0.01.
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