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Studies on Numeric Taxonomy of Main Cultivars of Ginkgo biloba in Shaanxi Province

LIU Yi, TANG De-rui, HE Jia-lin, SHI Xiao-hua
(College of Forestry Northwest A & F University,Yangling, Shaanzi 712100,China)

Abstract: This paper presented cluster analysis and PCA of 20 charaters in 36 main cultivars of Ginkgo
biloba in Shaanxi Province. The principal component analysis showed that the numeric taxonomy basically
revealed the heritable differences among the varieties, which was the same as traditional analysis and tallies
with actual situation. Q cluster analysis revealed that 36 main cultivars were classified into 5 groups based
on the characteristics of plant. The 1* group (Maling-3, Taishan-3) can be planted as eminent leaf-used
Ginkgo biloba variety. The 4" (Shanyin-15) and 3"(Shanyin-10,C94-68,Shanyin-2) can be planted as emi-
nent ornamental-ones. 20 characters were integrated into 7 principal components and their accumulative
contribution rates came up to 85%. The size of leaves (including leaf-length,width and area) and the char-
acteristics of leaves (including index of leaf-length,color, weight and thickness) were the first and second
principal components. The size and the characteristics of leaves can be used as main criteria for classifica-
tion.

Key words:Ginkgo biloba ;cluster analysis; principal component analysis; numeric taxonomy
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Table 1 Names of 36 Ginkgo biloba cultivars
i) S P2 ] i 2] e E 3] i8] Py P3|
1 C94-08 -3 13 &%28 i ] 25 B398 A%
2 C94-21 i 14 C95-19 b 26 B3l 108 ZE.3
3 C94-56 B 7 15 C95-07 B 27 BBl 118 H&
4 BBl 15 & L 16 B35l 14 5 *E 28 Bk5l 12 8 L
5 C94-68 Bk 7 17 C95-13 i) 29 B3| 13 8 i
6 C94-09 Bk T 18 B3l 78 I 30 %3l 16 € [
7 B PR L 19 REs i 31 B3 17 8 i
8 #3355 E:3 4 20 sl 2 5 [ITE: 32 B35 198 WH
9 C94-63 >3] 21 %3l 38 g 33 rlizs [ITES
10 C95-04 B o 22 ®sl 45 HIES 34 B3l 23 8 i
11 C95-08 3] 23 B3l 5 5 [ITES 35 B3| 25 & i
12 C95-09 - 3] 24 B3l 6 8 iy 36 B3] 26 & L

1.3 SAERAERMERL

ER220NMEFESNERBERARENY
PR IR 40 0T o SR PR LB U RO (8 2 AT R, —
THRRO"(FB)M1"(EE), AFESERE
JGUFF 47 AR AS .

FEHERE .O-xgEaER M LEER
BERHEE:0E, 1R EERETEL . 0(F),1
ELTEEBEERB 1R, 0(F) ;1. 208
B, L (EEAREEIEH),0(F); 1B, 3(H
), 2CERIE) , 1L B, 0(BHE BRE).©

BBER. R R K/ CHRESO 8

MRS E R R R R R

a A FTR A CREL IO .
2 BREaH

2.1 BESH

HIRRBEGERS, H Q BIRE TN 3B
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Fig.1 The dendrogram of Q cluster analysis
F2 SERMNERTHE®
Table 2 Mean values of the characters of the 5 groups
HR 1(2) 1(8) X (3) N (1) v (22) 3l
M4 /em 6.1 3.8 5.7 4.4 4.5 4.9
i3 /em 9.7 7.3 8.9 8.3 7.0 8.2
LIS %34 0.6 0.5 0.6 0.5 0.6 0.6
K /cm 0.4 1.4 0.3 0.7 0.2 0.6
44 /em 6.3 4.7 7.7 6.3 4.6 5.9
) I 132.8 99.7 129.9 196.6 150.5 141.9
HHE/g 1.0 0.6 ) 1.0 1.4 0.6 0.9
& /mm 0.0 0.0 0.0 0.0 0.0 0.0
B em? 35.5 22.2 31.0 29.8 26.5 29.0
ER/cm 10.2 2.5 3.4 4.5 4.8 5.1
W /em 263 58.3 190 198.8 214.7 185.0
B 6.0 6.0 7.3 5.5 6.0 6.2
FRiK/em 27.7 23 23.7 27.9 25.6 25.6
TR 2 17.0 15.0 16.3 18 18.0 16.9
W /em 0.6 0.5 0.5 0.6 0.6 0.6
F 1.0 0 0.7 0.5 0.3 0.5
L) 2.0 1.0 0.6 1.0 1.0 1.1
HEREBRE 1.0 1.0 0.7 0.5 0.7 0.8
" 1.0 0.0 0.5 1.0 0.4 0.6
%2 3.0 0.3 2.3 2.5 2.6 2.2
OFESAHFHRFE.

MBE 1.5% 2 740, No. 33.No. 8 Bl — 2, 4
REMERELA, HE#EL, K, HE, AT
BREEE MERR AR THBEEY, 1 a £5H
KEB\IF, R RS, B, R AR R R e R,
WRBGFHWH &, TETERUR R E, Rt
HTEKRTEBHEL, G MM A% 2 A6
No. 29 | No. 21, No. 19, No. 13, No. 24, No. 23,

No. 16,No. 7, if-/N, it JE B N EF AR , BB
HHREENERGHFED, WESKE N, —BR
&4 KRB ;No. 20,No. 5,.No. 26 H% 3 25, 5% K &
VRERERE, K EERK, FREY, BiR
WERER, ZANZRERBEH A ERHF LR,
W RME R BB 4R 2 (Ginkgo biloba var.
variegata) {94 B Fp 2 —; No. 4 B B j— 2%,
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BRETFEAARHE, HRANN TR —24,0f
EARMEZROEREE, LS ERR A
FHAML Bl EFHHKREBRE  REESNHE,
RLVE 1R B A SR B R R R T A 45 A
ARSHU ABRERNSHAR A8 RHEEE,
HREN TR 4 HRFZ0E.

Y A=5. 931 B, IEE S HX M2, 24
DRERBEFHEMY, FERFNETERERBEM

HEEE, MZRANERR PR, B LELSB
K, BT LR A A=0. 746 28 5 k3K,
2.2 ERSAH

Xt 36 A E@FH 20 MERFT EBRSHFSG,
REBEZEAN TR EE (B TEERNOSERE
REEREBIRONERID . BRBNARFRE,
BEBARERT 5% 7 M ERSJT AT
(%3).

£33 EEFRINBTERERE

Table 3 Characteristic values and their contributions of important principal componenes

KIEE
6.596 4.394 3. 490 2.371 1. 459 1.195 1.108
KRAE 5] B
RmERE/%
27. 890 46. 327 57. 556 68.532 77. 327 83. 761 88. 795
4 fem 0. 404 0.136 —0.126 —0. 084 —0.207 0.031 —0.030
38 /em 0.438 0.028 0. 087 0. 048 0. 059 0. 035 —0.064
OS 218 14 0. 003 0. 488 —0.234 —0.203 —0.405 0. 002 0. 035
2438 /em 0.146 —0. 372 0. 053 0.159 —0.198 0. 354 0. 487
M5 /em 0.273 —0.028 0. 049 —0.142 —0.117 —0.483 0.132
V) ¥ad —0.067 —0. 091 0.145 0. 443 0.172 —0.253 —0.110
HE/g 0. 409 0.073 0. 039 —0.136 0.177 —0. 096 0.078
M E/em 0. 027 —0.162 0. 045 0. 403 —0.184 —0.156 —0.162
Bt I 1 /em? 0. 416 0. 052 0. 051 —0. 066 0. 001 0. 063 —0.173
#42/em 0.071 0. 317 0. 443 0. 047 —0.071 —0.035 —0. 081
R /cm —0.075 0. 362 0.371 0.154 —0.114 —0.282 0.124
VXLl 4 0.181 —0.133 —0.234 —0.125 0. 303 0. 098 —0.361
1a EHMK/em 0.045 0. 269 —0.216 0.221 0. 288 0. 068 —0.027
1a EFRMH 0.022 0.313 —0.244 0.217 0. 394 —0. 001 —0. 057
1a £ /cm —0. 066 0. 034 0.192 —0. 091 0. 491 0.073 0. 421
T 0. 036 —0.137 0.117 —0. 288 0. 304 —0.116 0. 697
o —0.192 0.186 0.175 —0.241 —0.018 0. 497 —0.043
T RKRE 0. 037 —0.145 0. 375 —0.113 0. 048 0.174 —0.474
Pt —0.056 0. 391 —0.190 0. 042 0. 041 0.214 0. 009
% —0.064 0. 352 0. 037 —0. 385 —0. 001 —0.237 0.103

R 3IRY,BE—ERA P K IR ERM
ERANEEERK, RXE 1 TR HBEKRY
RRET &L, S5 1 AR B LM R A L —
TEAHER TUEE I RABE T $ 2 TRA
T ERBIEERK . FRERELENREFER
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SHFER T8 3 ERLA T, BB K ERER
RUE, TEESEREBRIER T E ¢ TR
oM EAEMHBREERE S ERAF1a ks
BRI ML I8 /MBS A E IE (K, 7T DA
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EETRER,
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