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Genetic variation and selective effect of growth traits of teak clones

HUANG Guihua', LIANG Kunnan', ZHOU Zaizhi', ZHOU Shuping’, YANG Guang', WANG Xiyang'
(1 Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou, Guangdong 510520, China;
2 Yunfu Forestry Science and Technology Promotion Center, Yunfu, Guangdong 527300, China)

Abstract: [Objective] To analyze genetic variation in growth traits of Tectona grandis clone and interaction
between clone and site, and to select superior teak clones. [Method] Regional field tests of teak clones at two
sites were carried out by using randomized complete block design. [Result] Analysis of variance results showed
that tree height, DBH, individual volume of teak at 3.5 years old were all significantly different among site, clones
and clonexsite interaction. The variation coefficient of tree height for teak clones in Ding’an was relatively small
(0.092), and the variation coefficients of DBH in Ding’an and both tree height and DBH in Jinggu were relatively
large (0.118—0.167). The variation coefficients of individual volume in Ding’an and Jinggu were 0.327 and
0.305, respectively. The repeatability of tree height and DBH in Ding’an were 0.873 and 0.852, respectively. The
repeatability of tree height and DBH in Jinggu were 0.851 and 0.773, respectively. The repeatability of
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individual volume for teak clones at 3.5 years old in Ding’an and Jinggu were 0.863 and 0.784, respectively.

[ Conclusion] The selected fast-growing clones for Ding’an area in Hainan were 3078-5, 7029, 7122, 7514 and

7559. The mean tree height, DBH and individual volume for the selected clones were 21.11%, 19.82% and 60.53%

higher than that of the control, respectively. The superior clones of fast-growing for Jinggu area in Yunnan were

7029, Z408, 7509, 7559 and 8301. The mean tree height, DBH and individual volume for the selected clones were

31.69%, 33.66% and 128.24% higher compared with control, respectively. The genetic gain of individual volume

in Ding’an and Jinggu reached 40.26% and 34.57%, respectively. The clone 7029 and 7559 were the shared

superior clones in both sites.

Key words: Tectona grandis; clone; regional test; genetic variation; interaction effect
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X, AG B 2, %; RN NETNE R T 2IME;
YOS LECFRESISSOLIER

2 BRGTH

2.1 WMAEMREKMERBETZSN

HESHEER (F 1) BoR, o E L& HE R
B 2 ARG S 3.5 AR R B4R AN AR AL
FRAE O 2 R B 24 0 35 22 7 (P<0.001) 0 & %k
59 UM o e A 1 (22 7 R AN, N 0.092; 5E
AR M4 AR e R HORT S A 1B R v AR
178 5 ZACERER, 735129 0.167.0.119 F1 0.118;
TE LRSI i 3.5 AR AR BRAR M AR 1 S RN
I3 AliEE] 0.327 F10.305.
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Table 1 Variance analysis of growth traits of teak clones at 3.5 years old in Ding’an and Jinggu

IR A K AR AR A 7 R HHE A S p A 5 R
Test site Growth trait Variation source df Sum of squares Mean square ()%
% W Tree height #H K Repeat 5 71.033 14.206 18.44%%%  <0,001  0.092
Ding’an Tt % Clone 24 145.728 6.072 7.88%%%  <0.001
942 DBH #H K Repeat 5 135.860 27.172 11.41%%%  <0.001  0.167
Tt % Clone 24 385.347 16.056 6.74%**  <0.001
FRAS R 5 Repeat 5 1 896.300 379.260 28.20%%% <0001  0.327
Individual volume  Jpk = Clone 24 2 336.409 97.350 7.24%%% 0,001
e ¥ 5r Tree height # A Repeat 5 46.102 9.220 9.10%**  <0.001  0.119
Jinggu Tt % Clone 22 149.603 6.800 6.71%%%  <0.001
942 DBH #H K Repeat 5 129.749 25.949 7.46%%%  <0.001  0.118
Tt % Clone 22 336.581 15.299 4.40%*¥* <0001
FPRAS R 5 Repeat 5 2690.383 538.076 11.68%**  <0.001  0.305
Individual volume  JEpk & Clone 22 4681.687 212.803 4.62%%*%  <0.001

1) “*x%” F T4 0.001 KF £ FREH

1) “***” indicated significant difference at 0.001 level

FRETOME R E L BAE RN, DL 2 AN Hy
MALHE I 21 AR TS R AR KB 3E AT 7 = 5
M (3% 2), g5 R IR, 3.5 FEAAMA AR & B A2 A0
PRAFAE ] o 2R (8] 37 3> TE 14 5 EAE R) 4T
EEE 2R (P<0.001).

TE AR AT R 3.5 AR m AR AR 1)
FEHE 7 (R) 4378 0.873 F1 0.852; A 56 A fhA
Ttk 2 3.5 AW v A A2 1 B 40 il 0.851

10.773 . & LR AR S 3.5 SFEA AR AL
EH I 518 0.862 1 0.784.
2.2 WARFM REKIEFRMENREX M

X g E M B R A IR A 1.5, 2.5 A
3.5 SEAMHATCPE R B B AR A R A R AT A
I A KPR R BUAE M 0 #, 4550 (3R 3) UK, &
S 3 RN T M AR R BRRAA R T T S5 I
TEAHZR (P<0.01)o [A]— AR FL 5 M AH OC SR 8 2 FEAIK
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Table 2 Variance analysis of interaction between tree height, DBH, individual volume and site for teak clones at 3.5 years
old in Ding’an and Jinggu

KA 5 5 e :ji 57 : T
Growth trait Variation source df Mean square Mean value
squares
W& ST Site 1 94.127 94.127 112.01%%* <0.001 420 m
Tree height i &5 Repeat 5 41.649 8.329 9.91%%% <0001
Tt & Clone 21 157.662 7.507 .93k <0.001
< ToM & SitexClone 21 61.750 2.940 3.50%%* <0.001
4 DBH  srihSite 1 484.263 484.263 180.66%** <0.001 5.41cm
#H 5 Repeat 5 192.973 38.594 14.40%** <0.001
Ttk & Clone 21 325.896 15.518 5.79%%* <0.001
LM< TEHE & SitexClone 21 256.101 12.195 4.55%%* <0.001
AR AR S Site 1 3066217  3066.217 96.07*** <0.001 7.94 dm*
Individual & &5 Repeat 5 2900311 580.062 18.17%%%  <0.001
volume Jtk & Clone 21 4047.482 192.737 6.04%¥% <0001
LM <TG F SitexClone 21 3066.758 146.036 4.58%** <0.001

1) “k*x £ 74 0.001 K-F £ 7 EFH

1) “***> indicated significant difference at 0.001 level

*3 ERAESEALTERFGERIPRREE X E D

Table 3 Phenotypic correlation analysis of growth traits for teak clones in Ding’an

K AB bR KA R W 5 Tree height Hi42 DBH FPEAF Y Individual volume
Growth trait Growth year 1.5 2.5 3.5 1.5 2.5 3.5 1.5 2.5 35
B 1.5
Tree height 2.5 0.569**

3.5 0.492%%  0.702%*
4% DBH 1.5 0.829%* 0.624%* (.529%*
2.5 0.602%* 0.807** 0.6209%*  (.735%*
3.5 0.474%% 0.685%* (.748%*  0.585%* (.759%*
AR AR 1.5 0.855%% 0.591%% (.510%*% 0.938*%* (.674%*% (.547**
Individual 2.5 0.582%% 0.796%* 0.603**  0.735%* (.942%*% (.718%*  (.714%*
volume 3.5 0.509%* 0.660%* 0.800%* 0.621%* 0.727%% 0.939%*  0.613**  (.742%*

1) o KAk A ] 0.01 49 2 FKF

1) “**” indicated significant correlation at 0.01 level

Ry, RIAE0 AH RGO, A28 REGER /N o AN [FPEAR
(], A A BBk 0N, AH ¢ R E0ROK .
23 MARREMREUEARBHIRE

SEZFFAS 2 MR A 3.5 FAEANFEMA T
ZRAIR e AT AR R A RR ) 2 B LU AR A SR L 4.
SO RIS S A TG 1 R B A A 8.30 dm,
SE LRI R S AR TG R M A N 7.43 dm’s
A SOAAHE A2 A R TG M R R 11 S5 U o« AR K i
KFXTH CEMER 71-5), FR-KTFIME; BIEN
FURE B, NEREHITE 20% LA . Kk, N

SO L X I AR OR AR R T &R 7029, 2408,
7509, 7559 F1 8301, Nk Jo i 2 1130 & 4z
FERRF A3 54 4.53 m, 6.91 cm 1 11.96 dm’, 5
S EE X R T 31.69%- 33.66% Al 128.24%, i+ )5
WA AR R84 18 25 0 3] 34.57%; iRE e G 24 M [X i ik
AR KT R 3078-5.7029., 7122, 7514 Al
7559, NIk JGE FR 1P S50 s A A ER R A A
N 4.82 m.5.32 cm 1 10.90 dm?, 43 7 Eb %o} FR 42
1 21.11%. 19.82% 1 60.53%, %3 J5 A FR 1 184
2k F) 40.26%.
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Table 4 The multiple comparison of tree height, DBH and individual volume of teak clones at 3.5 years old

TR TE ‘%5 A Ding’an SR A Jinggu

Clone H/m DBH/cm V/dm’ H/m DBH/cm V/dm®
7029 4.87+0.92ab 5.37+1.58ab 11.01£7.56ab 4.60+1.11ab 7.01+£2.21a 13.09+9.87a
7559 4.59+1.00bcde  5.09+1.77abc 9.18+5.61bcde 4.41+0.75bcd 7.07+1.27a 11.36+5.14abed
3078-5 5.07+0.99a 6.05+1.91a 13.59+7.06a 3.94+1.01cdefgh  5.50+1.51defgh 6.86+5.39¢fgh
7122 4.88+0.60ab 5.32+1.10ab 10.7546.18abc 3.53+0.91fghij 5.26+1.52efgh 5.75+4.34fgh
7514 4.71+0.84abcd  4.79+1.27bed 9.97+4.21bcd 4.05+0.89bcdefg  6.33+1.50abede 8.85+5.52bcdef
7408 3.97+0.82fghi 3.62+1.22def 4.06+2.66ij 4.57x1.17ab 6.86+2.09ab 12.69£10.55ab
7509 4.4141.13bcdefg  5.96+5.79a 8.26+5.85bcdef 4.09+£0.87bcdef  7.00+1.97a 11.40+8.30abed
8301 4.79+1.07abc 4.18+1.11bcdef  8.00+5.43bcdefg  4.98+0.93a 6.61£1.23abcd  11.25+5.65abed
70-13 4.35+1.03cdefg  4.38+1.40bcde  6.25+4.50efghi 3.65+1.01efghij  5.38+1.93efgh 6.70+6.71fgh
7112 4.11£0.93cfghi  3.95+1.53cdef  6.51+5.78efghi  3.65+1.05cfghij  5.64+1.98cdefgh  7.25+7.16defgh
7114 4.43+0.68bcdefg  5.03+1.27abc 9.124+5.04bcde 3.45+1.20ghij 5.34+2.51efgh 7.3246.75defgh
7138 3.82+0.77hij 4.04+1.65cdef  4.91+4.26ghij 3.27+0.87ij 4.74+1.42h 4.27+£3.09h
7146 4.24+1.02defgh  4.78+1.76bcd 8.01+6.75bedefg  3.80+1.09efghij  6.05+2.12abcdef  8.64+7.35bcdefg
7210 4.1940.81efgh  3.88+1.25cdef  6.39+3.29efghi 3.86+1.35defghi  5.56+2.29defgh 8.2348.52cdefgh
7219 3.97+0.61fghi 4.48+1.48 bcde  8.26+6.95bcdef  3.75+0.84efghij  5.95+1.58abcdefg  7.45+5.47defgh
108 4.10+0.98cfghi  4.42+1.92bcde  7.52+5.17cdefgh  3.45+1.14ghij 5.35+2.26efgh 7.59+6.33defgh
7412 4.2840.77defgh  4.68+1.53 bede  8.63+7.49bcdef  3.38+0.86hij 5.28+1.59¢fgh 5.48+4.19fgh
7531 3.65£1.11jj 3.53+1.52ef 2.81+2.05j 3.83+0.98defghij 6.25+2.05abcdef  8.84+7.05bcdef
7544 4.36+0.89cdefg  4.20+1.43bcdef  5.71+3.46fghij 4.19+1.47bcde 6.13+£2.62abcdef 11.04+11.54abcde
7549 4.18+0.80efgh  4.34+1.17bcde  5.38+3.39fghij 3.75+1.02efghij  6.11+2.23abcdef  8.82+7.84bcdef
7552 4.19+1.14bcde 5.87+1.80bcdefgh  8.39+61.4cdefgh
7555 4.3840.63cdefg  4.36+0.83bcde
J731 3.43+1.05j 3.08+1.12f 4.40+3.09hij 3.23+0.87j 4.86+1.52gh 4.43£3.17gh
7137 4.334+0.82cdefg  4.23+1.57bcdef  8.33+3.83bcdef
7542 3.92+1.08ghi  6.03+6.23a 5.72+3.37fghij
71-5(CK) 3.98+0.66fghi 4.44+1.59 bede  6.79+4.80defghi  3.44+0.78hij 5.17+1.31fgh 5.24+3.38fgh
#{H Mean 4.28 4.57 7.43 3.87 5.88 8.30

1) R 5) 83 09 R B N B F 8k T £ 5+ 2 #(P<0.05, Duncan’s %)

1) Different lowercase letters in the same column indicated significant difference (P<0.05, Duncan’s test)
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SRR RN TG PR F O A A ) B
5398 0.851 1 0.773, 52 %50 s A A T 1 R A
R A2 IR B 7743 3R 0.873 FH 0.852, #B KTl
KE BB R RZME (0.50) 042 (0.27) KEtE
FU, KRFA2AR Cunninghamia lanceolata ' F15 &
¥A Pinus massoniana T 20 i AN A2 1 ) st
f£77, RIMA TN REHE —8U% &, IR R
PR (P e f i), X = AT B R A A B KR
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BEAT FOEAE B, T 45K E R . (BRI R
ToME R H O I 82—, FHHIE R 0T AR A ]
S O B R 2 1) 535 B ol B RigtE
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B AR, YRR A ARR TR &
W 50 i 5 22 b X0 28 Al A TG 1 & 3078-5.
7029 7122, 7514 1 7559, NikITEME R0 s R
FE AR A AR 23 B LU B R =7 21.11%. 19.82% F
60.53%; Nz B sc 4y XS I tH AR ot & 7029,
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