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Characteristics of Leaf Morphology, Vegetation and
Genetic Variation in the Endemic Populations of a Rare Tree
Species, Koelreuteria paniculata Laxm.’

Seok Woo Lee?, Sun Chang Kim?, Won Woo Kim?, Sang Don Han? and Kyong Bin Yim?
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ABSTRACT

Characteristics of leaf morphology and vegetation were examined in 6 populations of rare endemic tree
species, Koelreuteria paniculata Laxm. Additionally we studied genetic variation employing isozyme
marker. Nested anova showed that there were statistically significant differences among populations
as well as among individuals within populations in all 8 leaf morphological traits. In 7 of § traits,
variance components among populations were larger than those among individuals within populations.
Only a few tree species were found within each population and all the populations seemed to have been
disturbed by man. Level of genetic diversity for this rare endemic species was very low, especially
compared with those of geographically widespread tree species(A/L=1.1, P=9.5%, H.=0.021, H.=
0.035) and degree of genetic differentiation was high(#s7==0.114). Factors contributing to the low level
of genetic diversity and high level of genetic differentiation might include genetic drift, inbreeding
and limited gene flow. Finally, implications for the conservation of genetic diversity of Koelreuteria
paniculata were discussed.

Kev words - Koelreuteria paniculata, rare tree species, leaf morphological traits, vegetation, genetic
variation
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Table 1. Locality and geographic information for 6 populations of Koelreuteria paniculata in Korea.

Pop. No. Location Latitude Longitude altitude(m) Area(ha)
1 Seungeon, Anmyun, Taean, Chungnam  36° 29 126° 20 7 0.3
2 Kalmun, Wando, Jeonnam 3421 126° 38’ 3 0.3
3 Tokwol, Nam, Namhae, Kyungnam 34 46 127° 51 8 0.3
4 Hannae, Yoncho, Keoje, Kyungnam 34" 55' 128° 36 5 0.3
5 Naekok, Dong, Taegu 35° 62 128° 45 200 0.2
6 Donghae, Nam, Pohang, Kyungpuk 36° 02 129° 31° 12 0.4
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Fig. 1. Schematic drawing of leaf inucating traits
measured.
NLL : number of lateral leaves, LL :length
of leaflet
WL : width of leaflet, DAA : distance from
abscission layer to the base of apical leaf
LAL : length of apical leaf, WAL : width
of apical leaf
LLD : largest lobe depth, LP : length of
petiolule
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Table 2. Average growth features, number of found tree species and species diversity index for 6

populations of Koelreuteria paniculata.

Population Height(m) DBH(cm) Crown width(m) NO* N1**
Anmyondo 5.0 7.4 4.3 1 1.00
Wando 8.2 12.5 4.9 15 6.53
Namhae 11.9 28.4 6.6 5 3.67
Keoje 10.9 27.2 5.5 2 1.17
Taegu 10.9 22.3 5.5 9 2.68
Pohang 11.3 11.3 3.5 16 8.14

* No. of found woody plant species,

** Hill's(1973) species diversity index
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Table 3. Average values for leaf morphological traits in 6 populations of Koelreuteria paniculata.

Population NLL LL WL DAA LAL WAL LLD LP

(cm) (cm) (cm) (cm) (cm) (cm) {cm)
Anmyondo 0.25 5.21 3.29 0.74 5.09 3.28 0.75 0.21
Wando 1.15 8.06 5.06 1.38 7.12 4.85 1.50 0.46
Nambhae 2.11 8.70 5.59 1.91 7.05 5.02 1.72 0.77
Keoje 1.99 7.37 5.08 1.57 6.19 4.55 1.45 0.43
Taegu 1.74 8.63 5.33 1.49 7.58 4.89 1.67 0.38
Pohang 2.59 9.50 5.82 2.3 7.4 4.90 1.88 0.62

Note : The abbreviations of variables correspond to those of Fig. 1.

Table 4. Summary of Nested analysis of variance for leaf morphological traits in Koelreuteria paniculata.

. AP AIWP Ms of Variance component(%)
Variable

MS F-value MS F-value Error AP AIWP Error
NLL 190.71  13.84*** 13.78 9.14*** 1.50 22.80 22.31 54.89
LL 627.53  56.96*"" 11.02 6.48*** 1.70 50.19 10.69 39.12
WL 231.89  54.22*** 4.28 4.98*** 0.86 43.90 9.30 46.80
DAA 31.70  10.08*"* 3.14 3.47*** 0.91 13.55 14.32 72.13
LAL 256.93  28.29*** 9.08 8.76%** 1.04 37.88 17.35 4.77
WAL  137.78  40.05"** 3.4 5.87*** 0.59 39.49 11.83 48.67
LLD 44.22  46.30™* 0.96 2.85"** 0.33 29.53 6.06 64.41
LP 10.21  32.08**" 0.32 6.70"** 0.05 36.47 14.09 49.44

Note : AP, Among populations; AIWP, Among individuals within populations; MS, Mean square;
***  significant at p<(0.001. The abbreviations of variables correspond to those of Fig. 1.

Table 5. Correlation matrix calculated on the mean values of 8 leaf morphological traits in Koelreuteria

paniculata.

Var LL WL DAA LAL WAL LLD LP
NLL 0.875* 0.929** 0.958** 0.718 0.811 0.917* 0.778
LL 0.974** 0.904* 0.955** 0.942** 0.991** 0.715
WL 0.914* 0.901* 0.967** 0.994** 0.809
DAA 0.738 0.791 0.916* 0.845*
LAL 0.930** 0.930** 0.619
WAL 0.958** 0.764
LLD 0.790

*

* significant at p<0.05, ** significant at p<0.01
The abbreviations of variables correspond to those of Fig. 1.
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Fig. 2. Average-linkage derived dendrogram of 6
populations in Koelreuteria paniculata.
1) based on leaf morphology data, 2) based
on growth data. Population numbers cor-
respond to those of Table 1.
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Table 6. Genetic variability at 14 loci in 6 populations of Koelreuteria paniculaia(Standard errors in

parentheses).

Population Mean sample  Mean No. of Rercentage qf . Mean heterozygosity

size per locus alleles per locus loci polymorphic Observed Expected**
Anmyondo 29.4 ( .6) 1.1 (. 7.1 0.019 ( .019)  0.035 ( .035)
Wando 30.0 (.0 1.2 (.1 14.3 0.024 ( .015)  0.051 ( .03D)
Nambhae 15.9 (.D 1.1 (.1 7.1 0.010  .0100  0.018 ( .018)
Keoje 30.0 € .0) 1.1 (.D 7.1 0.038 ( .038) 0.036 ( .036)
Taegu 23.6 (.3) 1.1(.D 7.1 0.014 ( .014)  0.043 ( .03D)
Pohang 17.7 ( .3) 1.2(.D 14.3 0.023 ( .016)  0.029 ( .01
Mean 1.1 9.5 0.021 0.035

* A locus is considered polymorphic if the frequency of the most common alleles does not exceed 0.95.

** Unbiased estimate (see Nei, 1978).
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Fig. 3. UPGMA-derived dendrogram of 6 popula-
tions in Koelreuteria paniculata based on
Nei's(1978) genetic distance.
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