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Genetic variation analysis of growth and form traits of Castanopsis
hystrix in the second generation seed orchard

YANG Huixiao, LIAO Huangin, YANG Xiaohui, ZHANG Weihua, PAN Wen
(Guangdong Provincial Key Laboratory of Silviculture, Protection and Utilization/
Guangdong Academy of Forestry, Guangzhou 510520, China)

Abstract: [Objective] To evaluate and utilize the resources in the second generation seed orchard of Castanopsis
hystrix, and develop elite genotypes with genetic merit. [Method] We investigated the growth and form traits of 56
C. hystrix clones in the second generation seed orchard at Longyandong forest farm, Guangdong Province. The
variation coefficients and correlations of different traits were analyzed. Principal component analysis and cluster
analysis were performed. [Result] The variation coefficients of ten growth and form traits of 56 C. hystrix clones
ranged from 11% to 47%, and the average was 28.2%. Height and diameter at breast height, crown width and height,
crown width and diameter at breast height, diameter at breast height and branch number, branch size and leaf density
all had significant positive correlations(P<0.01). Crown width and branch angle, taper degree and branch size had
significant negative correlations(P<0.05). Principal component analysis indicated that ten traits could be explained by
the first three principal components, accounting for 85% of cumulative proportion of variations. Based on hierarchical
cluster analysis, 56 clones were divided into four groups. [ Conclusion] Growth and form traits among C. hystrix
clones had extensive variation with rich genetic diversity. Different degrees of correlations are found among traits.

This study provides a basis for parent selection in breeding intraspecific hybrid of C. hystrix.
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PN AR AR 3 AN e e Y e S N
Ko L IX B 2 L S S M A g
PRI, H 20 2D 70 EACKLCK, 778 )7 2R 46
AR X CTT R 20 HE R IRAR BEUR 1 U8 25 L A4 1k
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PR AR FH B RS B3 716 4507 TH R 78
[ ] v A el 5 T AR BT 9 R A A, (HL T
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R BEAE T R IR M 2 5 Tk IX
(FRZ 113°21'~113°27", JL4F 23°10'~23°18"), %M
EFEN R 1694 mm, FHJE 21.8 C, 4K 120 m.
b= Dl PR B PR JE IR 5 AR 21388, 12 )E 40~60 cm,
pH4.8~5.2. %N 2008 45421 2 A 1,
56 NG RN T ARARE AR A2t
FARIM e E R R AN . Fh 7 el 56 R 58 4= Bl
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5.0 mx5.0 m. 2015 4F 12 A X2 56 DM IEEZR 1030
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KR 2: MR, o RETH L = MBI 3 Fi
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T Forb, A GLM BT 7 2 0 #
I3k B TYPEIL S J7 A2 R0 o1 b1 fel A= K
FTR 5 DO B 4 T FIRSE AL AT J7 22 53 #

Yiik =u+B;+Cj+ejj,

A Yy AT R ERAIE, o D9 S AR-F11E,
B AR, C; ATCVERBUBL, e NRIRIRZE,
FIrE S T RER JI(RY), RP=1-1/F, K+,
F oNJ5 Z 5081 TYPEIIW F{H; B ZE(CV),
CV=SD/M, HH1, SD Hl M 73 337N R R bR E 2 Fi
{8 WAL R RE(r), r=covXY/ \Jogoh, HH cov
N T E, & N %
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2.1 2 ROAEMTEEKMEZRERES SN

X 56 ANLLHETC M R A KATE R 10 SR
FRARIAR M 45 SR LR 1. 4R 7.8 m.
fi4% 9.1 cm< 22 HI  0.80. jeME 3.90 m. JE H /&
3.9 S HLAMEE 56°. Ak E 5.8 N LR
2.20 - MR BN 1.4 BTN 1.60. FRISHI R
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1A e AR 7 el B A 0 g el A R ik AT P
Peo LA A KA 3R MR AE 7 R AHEF N 0 B

F1 2R FEOEEKNERERTE SN

Tab.1 Variation analysis for growth and form traits of Castanopsis hystrix in the second generation seed orchard

mH WE/m ffe/em REIE EIR/mM BEE DEARC) pEEUA RN R B R
/MA 5.0 50 037 150 1.0 30 2.0 1.00 1.0 1.00
SN 16.0 170 097 660 5.0 100 19.0 3.00 20 3.00
A 7.8 9.1 080 390 39 56 5.8 2.20 14 160
FrifEZ 1.4 22 0.09 0.86 1.0 15 2.7 0.73 05 062

AR ZE(CV) % 18 24 11 22 27 26 47 34 35 38
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Tab.2 Variance analysis for growth and form traits of Castanopsis hystrix in the second generation seed orchard

PR A KR H Rl Y07 F P HE T
W = TR 55 173.10 3.16 1.71 <0.001 0.42
XH 6 164.20 16.55 8.96 <0.001

W 330 1 624.30 1.85

Mtz TR 55 365.00 6.56 1.50 0.010 0.33
X4 6 193.00 19.10 438 <0.001
W 330 3 848.00 437

IR TR 55 0.68 0.01 1.50 0.010 0.33
X 21 6 0.10 0.01 1.28 0.240
W 330 6.90 0.01

7k M TR 55 75.00 1.34 1.98 <0.001 0.50
X4 6 31.40 3.14 4.64 <0.001
W 330 595.00 0.68

WEE TR 55 114.80 2.05 2.14 <0.001 0.53
X4 6 58.70 5.88 6.13 <0.001
W 330 845.10 0.96

SR TR 55 14 469.00 258.40 1.27 0.090 0.21
X4 6 16 304.00 1 630.40 8.03 <0.001
R 330 178 829.00 203.00

IR Tt & 55 711.00 12.70 1.92 <0.001 0.48
X4 6 294.00 29.37 4.45 <0.001
W 330 5 628.00 6.61

SRR/ TR 55 48.60 0.87 1.74 <0.001 0.42
X 21 6 12.30 1.23 2.46 0.010
W 330 436.50 0.50

k) TR 55 23.51 0.42 1.86 <0.001 0.46
X4 6 11.01 1.10 4.88 <0.001
W 330 198.68 0.23

W TR 55 32.60 0.57 1.35 0.070 0.32
X 21 6 13.30 1.03 1.26 0.060
W 30 236.50 0.60

2.3 2 REEMFEE KR RMERAE RS ST
Xof AN [ 1 HE TG 1 2R 2B K RH TR Jo R 1 4 K
BT A FGEE 3)FR W, AN A ALHETE 1 R 5 AR
SR 7 A B TR AR R 38 1E A DG M (P<0.001);
4% 5 e S o BEE o B /INFIE B 2% 2[R A7
168 55 2 IE A 55 M (P<0.001); M 5% 5 43 B A
43 52 BORN 43 B K /) 8] A7 78 BR S5 1) 1 A 5% 1
(P<0.05 B¢ P<0.01). jiblE5 504 f B, SR EI S
e R /IN TR A7 AE 2 25 1) 57 R 5% (P<0.001 BY P<0.05),
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Tab.3 Correlation analysis of different growth and form traits of Castanopsis hystrix in the second generation seed orchard

ER7N W e JioEe NG SR WEHE  aBME aBE Bk MR
i 1% 0.51%*%*

IHIFE 0.20 0.04

el e 0.60%** 0.63%%* 0.19

WEE 0.06 0.01 0.39%* 0.07

S 0.06 0.04 -0.14 —0.13%%* 022

A Ed 0.50%%*  0.51%%*  _0.06 0.44* 0.22 0.08

SRR/ 0.11 0.60%**  _0.28* 0.32 -0.07 -0.16 0.31%

MR 0.22 0.55%*%* 0.20 0.22 -0.09 0.29% 0.40%* 0.35%*

g2 0.22 0.17 0.18 0.11 0.17 0.00 0.21 -0.16 -0.02

)% k*faksk 3] X R 0.05.0.01 F= 0.001 AK-F B F A9 £ (7 £A40 % & Fk).
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Tab.4 Principal component analysis of growth and form
traits of Castanopsis hystrix in the second genera-
tion seed orchard

KA ) PCl PC2 PC3
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BT 0.23 0.49 0.28
LRENRIEN 3.18 1.77 1.29
FRREIR T ZE DTHRER /%% 44 28 13

BRTTIRE/% 44 7 85
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Fig.1 Cluster dendrogram based on growth and form
traits of 56 clones in the second generation seed

orchard of Custanopsis hystrix
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