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Genetic Diversity of Growth and Leaf Traits of Catalpa bungei

MEI Fang'?,WANG Jun-hui®, JIA Ji-wen® ,ZHAO Kun®,JIAO Yun-de’
(" College of Chemical and Life Science , Three Gorges University ,Yichang , Hubei 443002 ;> Key Laboratory of Tree Breeding and
Cultivation ,State Forestry Administration/ State Key Laboratory of Tree Genetics and Breeding/Research Institute of Forestry,

Chinese Academy of Forestry ,Beijing 100091 ;* Luoyang Academy of Agriculture and Forestry Sciences, Luoyang , Henan 471002)

Abstract;In order to improve the utilization efficiency of Catalpa bungei genetic resource, fifty three superior
clones from gene bank were selected, and more than twelve trait indices were investigated to analyze their genetic
diversity. The result showed that there were significant differences among clones in seedling height and ground di-
ameter, with their genetic variation coefficients were 18. 53% and 16. 29% , respectively. And genetic diversity in-
dices were 1. 84 and 1.79, respectively. Based on the correlative analysis, there were positive correlation among
ground diameter, seedling height and leaf length, petiole length, number of leaves, leaf area and dermal pore den-
sity, whose genetic variation coefficients were 8.57% , 17.74% , 18.56% , 24.21,and 26.91% , respectively.
Genetic diversity index were 1.91, 1.87, 1. 80, 1. 80,and 1.94. So they had relatively large variation and were
controlled by highly heredity, which had abundant diversity and distributed uniformly. There were big difference a-
mong germplasm from different source, among which the growth indexes of germplasm from Henan area were the
best. The growth indexes of germplasm from Shandong area were not the best, but its variation coefficients. Fifty
three clones were groupified five groupes by cluster analysis, in which the ground diameter, height of seedling,
number of leaves,and dermal pore density of group I were the highest. The performance of group Il was the worst.
Internode length, leaf length, leaf width, petiole length, leaf area,and leaf perimeter of group Il were the biggest.
Chlorophyll content,specific leaf weight of group IV and group V were the highest, respectively.
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Table 1 Experimental materials and its sources
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Table 2 Analysis of genetic diversity for growth traits of C. bungei

PER A A B FAH B RE(%) ZHETEEL
Trait Mean + SE Amplitude F value cv H'
4% (em) Collar diameter 1.65 +0.02 0.70 ~2.10 5.13* 18.53 1.84

Fi 1 ( cm) Seedling height 181.30 +2. 36 72.00 ~219. 00 14.3™ 16.29 1.79

*FRIRAE 0. 01 K- B, T IR

** means correlation significance at 0. 01 level ,the same as below
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Table 3  Correlation analysis among leaf traits, lenticel
density, physiological indexes and growth traits
of C. bungei
FEAR Trait A% (em) B (em)
Collar diameter  Seedling height
F5 [ HE (cm ) Internode length 0. 153 0.313*
14 (em) Leaf length 0.670 ** 0.586 **
M5 ( em) Leaf width 0. 265 0. 130
471 (em) Stipe length 0.529 0.443
A B4 Leaf number 0. 662 ** 0.691 **
AT (em® ) Leaf area 0.473* 0.330*
I JE K (em) Leaf perimeter 0.349* 0.258
B LB BE (A4~ em? ) 0.359* 0.322°*
Lenticel number
eI (g/m?) 0. 037 -0. 141
Specific leaf weight
2R3 % it (mg/g) -0.099 -0.212

Chlorophyll content

L R AIERTE 0. 05 A10. 01 KPR, T IH
*and ™ mean correlation significance at 0. 05 and 0. 01 level respective-

ly,the same as below
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Table 4 Analysis of genetic diversity for leaf traits and len-

ticel density of C. bungei

AL
‘ . HAREK A A TR
IE2IN K (em) Lo (M/em®)
(em) Leaf (em”)
Trait Leaf length Lenticel
Stipe length  number  Leaf area
number
SEEH 24.04+ 2401 96.18+ 320.40+ 5.97=
Mean + SE 0.16 0.34 1.43 6.19 0.13
AF IR 18.11 ~ 16.02~ 53.00~ 206.79 ~ 2.72~
Amplitude ~ 27.41 29.28 132.00  449.55  10.00
FiA 3.83*™  6.44™  7.65™  4.96* 13.15*
F value
A5 5 8.57 17.74 18. 56 24.21 26.91
2H(%)
cV
LR 191 1.87 1.80 1.80 1.94
HH
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Table 5 Genetic diversity analysis of germplasm traits be-

tween different provenances of C. bungei

PR FRIR M SFHA{E Al F{E  EREK
Trait Source  Mean Amplitude Fvalue (% )CV
Wi (em) WZ 165 0.70~1.97 9.52°  21.69
Collar WH 1.67  1.05~2.10 4.59* 17. 45
diameter TR 1.58  1.23~1.97 2.99* 17.51
44‘?:-—( ) R 72.00 ~
Bl em I 175.11 27.63*  20.84
Seedling 208. 00
height N 92.5 ~
R 183.53 11. 12 15.48
219.33
» 134.00 ~
G 181.69 13.88 ** 11.95
206. 00
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Table 6 Average of trait indices of C. bungei

AR 2B Group
Trait 1 1 111 I\% A%
WAt (em) 1.82 1.42 1.71 0.70 1.05

Collar diameter

it (em) 200.14 164.39 184.28  71.67 92.50
Seedling height

F5TR]HE (em) 9. 69 9.80 11.13 9.11 6.83
Internode length

MK (em) 24.65 22.9 25.54 18.11 23.25
Leaf length

5% (cm) 20.73  21.13  24.27 18.33 22.15
Leaf width

AR (em) 24.27 20.33 26.51 17.07 19.33
Stipe length

AL 114.29 89.97 87.8 53.00 79.50
Leaf number

AL (em?) 292.45 256.21 387.30 240.79 264.48
Leaf area

- JE 4 (em) 78.15 77.61  93.09 68.67 79.27

Leaf perimeter

WALERE (A en?) 6,97 528 557 417  6.00
Lenticel number

Hot i (g/m?) 50.40  50.80 54.35 58.25 61.33
Specific leaf weight

MR AR (mg/g) 2,78 2.76 2.35 3.20  2.89
Chlorophyll content
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