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Phenotypic Diversity of Rhododendron rubiginosum
Populations at Different Altitudes
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Abstract; In order to reveal the phenotypic diversity and variation pattern of Alpine Rhododendron species,
we measured 12 phenotypic traits of Rhododendron rubiginosum natural populations at five different alti-
tudes in Jiaozi Mountain National Natural Reserve of Yunnan Province and studied the levels of phenotypic
diversity by using ANOVA analysis, correlation analysis and cluster analysis. The results indicated that:
(1) there were significant differences in phenotypic variations among and within populations. Coefficient of
variation (CV) of these traits ranged from 8. 51% to 34. 32%, and RHL (R') ranged from 38. 04% to
100%. High phenotypic variations were occurred in the relative low elevation populations (P1 and P2),
while low degree of variations occurred in the moderate and high elevation populations (P3,.P4 and P5).

(2) Based on the Shannon-Weaver diversity index (H') analysis, the mean phenotypic diversities index of
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5 sample elevation populations was 2. 453 4, and the mean phenotypic diversity index of 12 phenotypic
traits was 4. 076 3. It indicated that there were richness phenotypic diversity in R. rubiginosum popula-
tions. (3) The correlation analysis showed that there were significant correlations among these traits.
There were significant negative correlations between elevation and FSL. and IW. However, there was no
significant correlation between elevation and other traits. (4)The 5 sampled populations of R. rubiginosum
could be divided into two groups according to the UPGMA cluster analysis. Therefore, the trait variations
of natural populations at different altitudes were affected mainly by micro-environmental heterogeneity of
different R. rubiginosum populations.

Key words: Rhododendron rubiginosum ; phenotypic diversity; elevation; genetic diversity; conservation
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Table 1 General situations of 5 sampled altitudinal populations of Rhododendron rubiginosum in Jiaozi Mountain

Nature Reserve, Yunnan Province

i FEARL & i 5373 A5
Population Sample number Longitude Latitude Altitude/m Habitat
P1 12 102°19'0. 20" 26°03'50. 1" 2 810 B9 5 KM Rhododendron and other shrub forest
P2 12 102°48'56. 8" 26°03'40. 6" 2 915 Z kB8 IR AR Rhododendron mixed forest
P3 12 102°49'07. 5" 26°03'49. 0" 3015 REREES AR R, rubiginosum forest
P4 12 102°49'19. 4" 26°03'32. 5" 3115 ZLRERE B AR R, rubiginosum forest
P5 12 102°4932. 9" 26°03'35. 0" 3215 LIREREES MK R, rubiginosum forest
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Table 2 Phenotypic characteristics of 5 sampled populations in R. rubiginosum

FhBE Population

J7 2243 M7 Variance analysis

FHRIE AR
Phenotypic trait P1 P2 P3 P4 P5 F P
FN 7.254+1.29  7.17+1.27  6.25+1.29  6.58+1.24  7.58+1.16 2,228 0.078
W 9.2042.20  8.62+2.10  8.05+0.85  8.62+1.48  7.67+0.93 1.598 0.188
SFL 4.14+0.73  4.26+0.71  3.70+0.31  4.33£0.47  3.87-0.42 2,841 0.033
FPL 3.02£0.50  3.34+0.28  3.1240.31  3.18+0.29  3.1140.26 1.514 0.211
FSL 1.4140.48  1.43%0.36  1.23%0.32  1.2720.20  1.11240. 35 1.687 0.166
SLL 2.84+0.31  2.81+0.42  2.74+0.26  2.81+0.41  2.67-0.33 0. 492 0. 741
SSL 1.5740.38  1.65+0.35  1.5140.24  1.6140.24  1.48-40.27 0.675 0.612
PL 3.2940.28  3.5840.29  2.96+0.73  3.33+0.50  3.23%0.28 2,676 0. 041
OL 0.45+0.05  0.53+0.06  0.50+0.09  0.43+0.05  0.47-0.06 4,742 0. 002
LSL 1.1620.34  1.1620.18  0.9520.22  1.1820.17  0.9620. 19 3.004 0. 026
LL 6.2740.98  6.35+1.33  6.53%+0.97  7.06%0.98  6.67=0.90 1.070 0.038
LW 2.8340.46  2.704+0.67  2.73+0.39  2.88+0.49  2.55%+0.38 0.794 0.534

e FNLAES 80 IW. 46)7 98 s SFL. U642 s FPL. 6 I s FSL. fEAR 1< s SLL. fe I M 38 5 SSL. e Ji M 35 s PL. WERE 1< ; OL. F J5 1 s LSL. it

W LL. MG LWL 58 AL R . R [H)

Note: FN. Flowers number;IW. Width of inflorescence; SFL. Flower diameter ; FPL. Petal length; FSL. Flower stalk length; SLL. Lon-

gest Stamen length; SSL. Short stamen length; PL. Pistil length; OL. Ovary length; LSL. Leaf stalk length; LL. Leaf length; LW, Leafl width; AL.

Altitude . The same as below
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Table 3 CV and R’ of 5 sampled populations in R.

rubiginosum

Fh ¥ Population

S Mean

'ﬁi}l‘t Pl P2 P3 PS5
cv R’ cv R’ cv R' cv R’ cv R' cv R’
FN 17.77  66.67  17.68  66.67  20.61  83.33  18.84  66.67  15.36  66.67  18.05  70.00
I 23.89  79.35  24.42  78.26  10.60  34.78  17.20  55.43  12.11  38.04  17.64  57.17
SFL 17.58  83.33  16.65  79.17 8.39  41.67  10.75  66.67  10.77  58.33  12.83  65.83
FPL 16.41  100.00 8.51  52.94  10.13  70.59 9.07  64.71 8.51  52.94  10.53  68.24
FSL 34.32  95.00  24.77  60.00  25.64  55.00  15.91  35.00  31.85  60.00  26.50  61.00
SLL 10.97  66.67  14.90  93.33 9.52  53.33  14.52  100.00  12.21  73.33  12.42  77.33
SSL 24.09  93.33  21.07  80.00  16.11  53.33  14.87  60.00  18.31  66.67  18.89  70.67
PL 8.64  57.14 8.19  71.43 9.86  78.57  14.94  92.86  11.63 100.00  10.65  80.00
OL 10.28  46.15  10.72  65.38  18.16 100.00  11.22  50.00  12.37  57.69  12.55  63.84
LSL 29.55  90.91  15.38  54.55  23.54  63.64  14.63  50.00  19.42  54.55  20.50  62.73
LL 15.58  72.00  21.09  88.00  14.93  60.00  13.87  66.00  13.53  54.00  15.80  68.00
LW 16.27  47.83  24.72  91.30  14.16  56.52  17.11  65.22  15.00  56.52  17.45  63.48
A4 Mean  18.78  74.87  17.34  73.42  15.14  62.56  14.41  64.38  15.09  61.56  16.15  67.36
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phenotypic characters of R.

R4 FRBHROREEEMEURREEREY

rubiginosum
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Table 5 Correlation analysis of phenotype traits and altitude in 5 sampled populations of R. rubiginosum
MR Trait AL FSL FPL W FN SLL SSL PL OL SFL LL LW LSL
AL
FSL —0.299" 1
FPL 0.010 0.439° 1
W —0.265"  0.485 0.446" * 1
FN 0.009 —0.084 —0.094 0.227 1
SLL —0.148  0.250  0.485°°  0.297°  —0.312" 1
SSL —0.108  0.315"°  0.565°°  0.288°  —0.148 0.742"" 1
PL —0.140  0.286°  0.590°°  0.346° —0.139  0.732°°  0.673°" 1
OL —0.108 —0.006 0.122 —0.118 —0.217 0.054 0.150 0.121 1
SFL —0.116  0.309"  0.589°" 0.414"°  —0.124 0.460"° 0.467"" 0.565"°  —0.051 1
LL 0. 205 0.213  0.309°  0.391°°  0.125 0.233 0.193 0.199  —0.193 0.386" 1
LW —0.110  0.283" 0.105 0.251 —0.100  0.114 0.067 0.019 0.068  0.258°  0.372°" 1
LSL —0.216 0.190 0.121 0.387" 0.410°" 0.028 0.157 0.145 —0.074 0.128 0.375 0.156 1

P4
P3

P5

0 5 10 15 20 25

dmmm - Fomm—— I —— - - - Fmm— - - 3
KK FCHF 25 Euclidean distance

P1~P5 FIRF =
K1 T 12 A RBRAE A ZLAR AL RS 5 AN 3R
FiitE UPGMA J28 73 B
P1—P5 mean the code of populations
Fig.1 UPGMA derived dendrogram based on Euclidean

distance of the 12 phenotype traits in 5 sampled

R. rubiginosum populations
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