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Phenotypic Diversity of Natural Populations of Acer grosseri in Shanxi

MENG Chao.ZHENG Xin.JI Zhifeng,LIN Lili,ZHANG Cuigin . WANG Yiling"

(College of Life Sciences,Shanxi Normal University, Linfen,Shanxi 041004, China)

Abstract: By using nested analysis, principal component analysis, correlation analysis and cluster analysis,
we studied the phenotypic diversity,phenotypic variation and the relationship between phenotypic variation
and microenvironment of the 21 phenotypic traits in 8 populations of Acer grosseri in Shanxi. The results
revealed that: (1) There were significant differences in genetic variation in all phenotypic traits among pop-
ulations and within population. The mean phenotypic differentiation coefficient (V) was 50. 16 % , which
was approximately equal to that within populations(49. 84%). Coefficient of variation (CV) of all traits
was from 7.89% to 37.04% ,with the average of 19. 74%. The seed traits of A. grosseri were stable than
fruit traits and leaf traits. Shannon-Wiener information index was 1. 692 3, which indicated that there was
high phenotypic diversity in A. grosseri. (2) The correlation analysis showed that the phenotypic variation
within populations appeared gradient regular changes, the shape of leaf blade from long ovate to broadly
ovate shape,while fruits and seed got smaller with the rise of elevation. (3) The 8 populations of A. grosseri
investigated could be divided into two groups according to the UPGMA cluster analysis, the phenotypic
traits gather on the basis of geography distance. In summary, there is vast variation within the species of A.
grosseri which was relevant to biological characteristics and distribution of the habitat.
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Table 1 Locations and related ecological factors of the sampled populations in A. grosseri
T R4 1 4 B R B g R DA
Population No. Latitude Longitude Altitude/m Aspect Slope/* Status in the community
41 K4 Hongyadaxiagu( HYDXG) 36°29'N 111°33'E 1500 NE 15 {4 Fft Accompanying species
WA #3% Chencunlinchang(CCLC) 36°15'N 111°28'E 1170 N 10 I #Fh Dominant species
A Jii ¥k Jiemiaolinchang(JMLC) 36°29'N 111°27'E 1 450 NE 20 AR Accompanying species
#2511 Lingkongshan(LKS) 36°31'N 112°05'E 1 450 NE 18 {f ## Dominant species
+ B g Qiliyu(QLY) 36°37'N 111°59'E 1560 WN 10 At Accompanying species
T )1l Xiachuan(XC) 36°16'N 111°36'E 1 600 NE 25 fF4: fl Accompanying species
418 111 Shigaoshan(SGS) 36°15'N 110°30'E 1410 N 23 fF4: fl Accompanying species
T4 Weihua(WH) 36°42'N 112°08'E 1570 WN 16 fl:#F Dominant species
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Table 4 Shannon-Wiener information indexes
of 21 morphological traits and natural

populations in A. grosseri

e Shannon- [ERIN Shannon-
Population Wiener Trait Wiener
K Leaf length 7.139 2

LERBES | gy

HYDXG I F | Laminae length 7.140 7
I | 56 Laminae width 7.1317
4K Leafstalk length 7.111 6
IS 15108 W9 Leafstalk widih 7.134 6
I I B Leaf area 6.974 3
i H K/ FE The ratio of leafstalk 71433
length to leafstalk width '
}A'J’Wfﬁ 17894 BHJH/IHE The ratio of 1130
laminae length to leafstalk length :
)& Leaf thickness 1.979 6
H K Fruit stalk length 4,428 8
?}ig'l 1.644 5 HRMK Key fruit stalk length 5.076 7
WK Key fruit length 5.798 2
R 5 Key fruit width 5.809 2
%%gﬁ 1.704 3 B K Fruit length 5.810 3
9% Fruit width 5.773 0
HJE Fruit thickness 5.773 9
T;({I] 1.704 2 # 8 Bears the mark 5.135 1
) HA /5 The ratio of fruit R
length to width 5.799 6
ES?;.,SU_[ T I F K Seed leflgth 4,453 8
o il 5 Seed width 4,396 1
T WH 16012 ﬁjtﬂfﬁfxf}dfﬁ“‘) of 1169 0
14 Mean 1.692 3 15 Mean 5.918 7

2.4 ERHOW
X B SRR 21 AR IEAT 324 o BT . AB E
A PRI B8 R AR 2 I AR 45
(F O RHLE AT TTRRE N 37,1642, 7]
PIRER I tn IR 9 38 4045 5L 5 /0 5 A ERLar 1y Rt
TUHR RN 97. 704 %6, FEA AT LUAR B D 4 M bR 1) 4235
fFE. % — F MR K 0,958, K
(0. 929) FIERAK: /HE 55 (0. 927) FRIE(E F o 2 2 S 4
L BE T RS R M FRAE . 5 A E RS
T AR Y & K 0. 967) A AR (0. 961) .
FE T A RRAE . 5 A RS R AR A B K
9 J2 I JE (0. 867) (It K /AR < (0. 798) T4 K
(0. 736), B BT I ARFAE . 55 DA 32 oy
32 TR Y 2 R 55 (0. 738) L AR JE (0. 465) il
F80.418) , FH e TR AYRRE . 2 T E L
43 HRRRAE A 55 K A 2 AR B (0. 522) A /i R

$5(0.453) FERBT M MR FRRIE . SRk
Wb R 0 R TR AR R TR S Rl T SRR R
114 2 TR S Xof B 1 A R R AR A X —
SR T AR S R B R ZREPEFR U AT A R
2.5 XS

X B BRI RS 21 A HOIR Y (R S SR AR
A S R HEAT TR ORI SR I . 45 SRR
(RO :MARSLE. 4EEEEEMEG=
0.590" ,r=0.598" ), M- 1aj FL 5 28 FF 5 A W) 25 IE A
K(r=0.603""), 54 LW FNMHEEG=
—0.648" ), MBI S 4 A 2 BE MM
=—0.438" ,r=—0.525"), B g1 g [ Ak » M 7R 3|
PG TR AR F 08K R /)N | TR 38 K BT ) 58 B
A . RS S E KRR ML (=
—0.387" ,r=—0.391") R Fh TR 15 50 5 il
WERFNHIKEG=—0.465" ,r=—0.459" ), i
W i U AR T v s SRS R AR N
2.6 BEEWAAMBRIUBENN

IR BGSF- 35 B 5, ok ] UPGMA Jy ik X 5 %
B8 ASFPHESEAT RIS, A5 R 2 iR . AR
RFLERS AFIEEI B RO, R s 1L (LKS)
L HIE (QLY) . F I (XC) Fl A (WH) ] — 3%
CL) s BEAT AR (CCLO) L 8 1 (SGS) LA Jii 4 3
(UML) FILL RIS (HYDXG) 55— (1),
T, RE I (LKS) 56 BiR (QLY) B B — W 3 .
FHCXO) F1 T4 (WH) JE B — W 325 4 i M35
(JMLC) L R 45 (HYDXG) B 55 11 3 —
AN 32 L B AR 37 (CCLO) Rl A7 B 1L (SGS) Bl 55 —
MWL, RABGRRYL IS DML 2
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[ 4 #k 3 CCLC
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Fig. 2 UPGMA-derived dendrogram based on
Euclidean distances showing the clustering of

the 21 phenotype traits of A. grosseri



2238 [ A IR/ 33 4%
xRS BEEWRAMBINSOWER
Table 5 Principal component analysis of populations in A. grosseri
F 4 Principal component
PEIR Trait
PCl1 PC2 PC3 PC4 PC5
K Leaf length —0.407 0.869 0.109 —0.024 —0.252
I F K Laminae length —0.202 0.967 —0.088 —0.098 —0.076
I 9% Laminae width —0.557 0.665 0.288 0.051 —0.391
4K Leafstalk length —0.225 0.408 0.736 —0.349 0.345
4 % Leafstalk width 0.198 0.744 0.248 0.181 0.522
T 1 Leaf area —0.151 0.961 —0.119 0.058 —0.177
I F /98 The ratio of leafstalk length to leafstalk width 0.573 0.188 —0.608 —0.211 0.453
R/ K The ratio of laminae length to leafstalk length —0.032 —0.318 0.798 —0.322 0.392
& Leaf thickness 0.010 0.021 0.867 —0.021 —0.312
WK Fruit stalk length 0.929 0.170 0.248 0.124 0.074
R K Key fruit stalk length —0.876 —0.048 0.049 0.235 0.414
R K Key fruit length 0.958 0,147 0.21 —0.017 —0.067
W 5E Key fruit width 0.62 —0.179 0.108 0.738 —0.106
WK Fruit length 0. 889 0.415 —0.090 —0.023 0.051
W98 Fruit width —0. 869 —0.18 0.027 0.418 0.188
FJE Fruit thickness 0.593 —0.340 0.591 0.356 —0. 084
£ 49 Bears the mark 0.201 0.768 —0.025 0. 465 0.319
JK /R GE The ratio of fruit length to width 0.927 0.198 —0.05 —0.288 —0.113
7K Seed length 0.568 —0.159 0. 386 0.197 —0.480
¥ 5 Seed width 0.349 0.239 —0.297 0.236 —0.265
Rl /Rl 9% The ratio of seed length to width 0.548 0.198 —0.231 0.252 0.095
FHE (K Eigenvalue 6. 689 1,949 2,958 1.538 1453
Bk % Proportion/ % 37.164 27.496 16. 428 8.546 8.070
Z4F 5Tk % Cumulative/ % 37.164 64. 660 81.088 89. 634 97.704
6 ETFHREMEKSHMEREEFHEXIXA
Table 6 Correlation coefficients between the geo-ecological factors and morphological traits in A. grosseri

AR Trait 2 ¥ Longitude 4 J% Latitude M4k Altitude Wi J# Slope

MK Leaf length 0.290 0.546 0.515 0.612

M F K Laminae length —0.265 —0.247 0.507 0.578

I %6 Laminae width 0.590* 0.598* 0.459 0.570

K Leafstalk length 0.152 0.043 —0.054 0.370

4 5 Leafstalk width 0.357 0.499 0.480 0.662

ME A Leafl area 0.603" * —0. 648~ 0.634 0.657

B /58 The ratio of leafstalk length to leafstalk width —0.438* —0.525* —0.059 —0.165

M F K /MWK The ratio of laminae length to leafstalk length —0.067 —0.354 —0. 442 —0.065

M J& Leaf thickness —0.160 —0.133 —0.228 0.100

AR Fruit stalk length 0.304 0.325 0.294 0.384

R K Key fruit stalk length 0.240 —0.045 —0.022 —0.006

R K Key fruit length 0. 140 0.246 0.208 0.296

R 98 Key fruit width 0.319 0.238 0.266 0.151

HK Fruit length 0.093 0.259 0.239 0.280

B9 Fruit width 0.216 —0.387* —0.391* —0.061

& Fruit thickness 0.317 0.182 0.143 0. 245

% H: 9K Bears the mark 0.230 0.499 0.596 0.644

B/ FE The ratio of fruit length to width —0.159 0.055 —0.465* 0.076

fli 7K Seed length 0.203 0.187 0.101 0.237

il 7 5 Seed width 0.193 0.098 0.069 0.276

Fl 7 /Fl 9 The ratio of seed length to width 0.099 0.075 —0.459 * 0.052

Hoxox =000 KFMERH: +. «=0.05 KFHREH.

Note: * * . Significant correlation at 0. 01 level; * . Significant correlation at 0. 05 level.
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