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Table 1

Growth and coefficient of variation (CV) of Eucalyptus urophylla % E. tereticornis crosses and

maternal open-pollinated (OP) families

FeFh & H 0 X R
Inter-specific cross OP family
et PR =28 cm kTl A% i 15 =28 cm k£
Growth trait e a5 " TEIM1E =28 emag Pl G %#=28 cm s = "
9t A5 AM The number of crosses=28 cm in  The number of trees=28 cm in D43 9t A A
Mean CVI% D Mean CVI%
13 0r Dyg or Dyg
W Hyg/m 17.69° 26.8 16.60 28.5
1344 HfE Diglem  15.89 435 0 29 14.58 41.2
M Vyg/m® 0.250™ 81.7 0.154 824
W Hig/m  21.89 28.6 20.41 31.3
16t e Diglom  17.68 418 1 47 16.61 37.6
ML Vyg/m® 0.377 81.1 0.293  86.2

E: TP <0.05. " P < 0.001% AR FEA SR E I K R 2R B KT 4 513£0.05. 0.001.

Notes: " P < 0.05, " P < 0.001 for the significant difference at 0.05 and 0.001, respectively, between inter-specific crosses and

maternal OP families.
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Table 2 Female (O%), male (O‘zm) and female x male (o%m) variance components as well as single-tree narrow

sense heritability (hi) and dominance ratio of phenotypic variance (di) for growth of
E. urophylla x E. tereticornis crosses

75 %48 Variance component (+SE)

A KRR iﬁg?%ﬁéﬁﬁéﬁ ‘f'zdg it %xﬂ(r“
Growth trait fiM&O? §C7!i02m REA x 504 O%m hs (£SE) s (£¢SE
W His 179 (#1.12) ™ 1.84 (£0.12) x10°  0.85 (+0.60) " 0.17 (+0.10) 0.16 (+0.11)
1344 M Dy 3.91 (£2.28) 0.52 (0.63) 379 (#0.24) x10° 0.20 (+0.10) 3.37 (+0.18) x 107
MB Vi3 291 (#1.78) x10°%"  1.17 (£0.93) x 10" 3.88 (+0.27) x10° 021 (+0.09) 3.91 (+0.20) x 107
W Hig 3.7 (£2.03) ™ 3.34 (+0.25) x10° 114 (£1.20) 0.17 (0.10) 0.12 (+0.13)
1644 MifE Dyg 454 (22.77) 1.09 (£1.10) 0.57 (£1.41) 0.22 (£0.11) 0.04 (£0.11)
MB Vig 496 (£3.72) x10°%" 565 (#4.11) x 10" 258 (+3.41) x10° 023 (£0.11) 0.11 (+0.15)
7: SE, #xfEiR; TP<0.05, "P<0.01, ™ P<0.001. T,
Notes: SE, Standard error; “P <<0.05, ~ P <<0.01, ™ P <<0.001.The same below.
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volume (V;¢) with earlier height, breast-high diameter and volume, respectively
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Table 3 Phenotypic (r,) and additive genetic (ry) correlations of 13- and 16-year-old growth
with 10-year-old wood properties
TE KRR IRES IR Wood property trait (+SE)
Growth trait Ip O Iy BDyp CCro HC1o LCyo S/Gyo
I 0.630 (+0.035) ~ -0.072 (+0.062) 0.007 (0.059) -0.102 (0.059) ° 0.204 (+0.064) ~
Fra Iy 0.606 (£0.225) 0.072 (+0.337) 0.108 (+0.416) -0.505 (+0.307) ° 0.061 (£0.311)
I 0.633 (£0.035) ~ -0.126 (+0.062) ~ -0.001 (£0.056) -0.137 (0.056) ~ 0.243 (£0.064) ™
Prs Iy 0.537 (£0.252) ° 0.082 (+0.333) 0.043 (0.435) -0.604 (+0.298) ° 0.024 (0.238)
r 0.550 (£0.040) ™ -0.162 (%0.061) ~ 0.015 (0.053) -0.151 (£0.054) ~ 0.244 (£0.066) ™
Ve Iy 0.472 (£0.261) ° 0.035 (+0.345) -0.142 (£0.363) -0.508 (+0.306) ° -0.147 (£0.315)
T 0.618 (+0.038) ~ -0.005 (+0.067) 0.016 (0.062) -0.097 (0.061) ° 0.208 (+0.054) ~
Fie Iy 0.493 (#0.257) ° 0.001 (+0.346) -0.007 (£0.424) -0.427 (£0.334) -0.043 (£0.314)
I 0.630 (£0.036) ~ -0.135 (+0.065) ° -0.019 (£0.059) -0.144 (+0.058) ~ 0.222 (0.067) ~
Pre Iy 0.474 (£0.261) ° 0.093 (+0.360) 0.012 (x0.414) -0.559 (+0.299) ° -0.089 (+0.315)
r 0.560 (£0.043) ™ -0.131 (£0.068) ° -0.030 (+0.056) -0.152 (+0.054) 0.238 (£0.071) ™
Vie Iy 0.568 (+0.227) -0.123 (£0.327) -0.152 (+0.325) -0.500 (+0.264) ° -0.057 (£0.313)

*4 16 FESRBERKEIFSHIE 1 TS
Table 4 PC1 of principal components regression of
16-year-old growth with earlier growth traits

Y FAERS PC1/%
Agela it H Bt D BV
1.5 49.0 52.2 451
25 73.9 71.9 66.2
4 81.5 86.8 78.4
75 97.0 98.6 96.4
10 98.3 99.1 99.5
13 97.1 97.3 99.2
1% Model 83.0 91.3 93.7

PLEZRBOT M 0.842, 0.942. 0.960, 451 EiL
SRR 83.0% . 91.3% . 93.7% e ias 5
(F4), Hrh, 25 FEME . WA A4
AR 16 4RI 73.9% . 71.9%. 66.2% [
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Genetic Analysis on Multiple-year Growth Traits and Their
Correlations with Wood Properties in Eucalyptus
urophylla x E. tereticornis crosses

QIU Yan'? WENG Qi-jie', LI Mei', CHEN Sheng-kan'?,
ZHOU Chang-pin', LI Fa-gen', GAN Si-ming'

(1. Key Laboratory of State Forestry and Grassland Administration on Tropical Forestry Research, Research Institute of
Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, Guangdong, China; 2. Nanjing Forestry University,
Nanjing 210037, Jiangsu, China; 3. Guangxi Key Laboratory of Superior Timber Trees Resource Cultivation ,

Key Laboratory of National Forestry and Grassland Administration on Central South Fast-growing
Timber Cultivation, Guangxi Forestry Research Institute, Nanning 530002, Guangxi, China)

Abstract: [Objective] To understand the genetic mechanism underlying multiple-year growth in Euca-
lyptus urophylla x E. tereticornis crosses and provide reliable support for determining the early selection
age in large-diameter-timber variety breeding. [Method] For 13- and 16-year-old tree height, breast-high
diameter and volume of 59 crosses derived from an incomplete factorial mating between 10 E. urophylla
females and 10 E. tereticornis males, a mixed linear model was used to estimate the variance compon-
ents of female, male, and female x male interaction effects and calculate the narrow-sense heritability.
Phenotypic and additive genetic correlations with earlier growth and 10-year-old wood properties were also
analyzed. Genetic correlations and principal components regression (PCR) analysis were used to estim-
ate early selection age for growth traits. [Result] Overall growth of crosses at ages 13 and 16 was better
than the maternal open-pollinated families, and there were one cross and 47 individuals qualified for the
large-diameter-timber criterion =28 cm. For all the three growth traits at both ages, the variance compon-
ents of female, male, and female x male interaction were all significant, only significant for volume, and
only significant for 13-year-old height, respectively. It indicated that the effect of female was larger than
male. Narrow-sense heritability ranged from 0.17 to 0.23, being moderate to low levels of genetic control.
Phenotypic and additive genetic correlations of 16-year-old height, diameter and volume with earlier (age
of 0.5, 1.5, 2.5, 4, 7.5,10 and 13 years) counterparts were all positively significant except for 1.5-year-old
volume, and the additive genetic correlations for 2.5 and higher years were notably stable. PCR analysis
showed that 2.5-year-old growth could explain 73.9%, 71.9% and 66.2% of phenotypic variation in 16-year-
old height, diameter and volume, respectively. Growth traits at both ages were significantly genetically cor-
related with 10-year-old wood basic density (positive) and lignin content (negative, except H;g). [Conclu-
sion] Certain degree of growth heterosis is present at ages 13 and 16 in E. urophylla x E. tereticornis
crosses, indicating the potential of selection for large-diameter-timber varieties. Female effects on growth
are consistently significant while male effect on volume is significant, demonstrating the necessity of selec-
tion of female and male parents in hybrid breeding. Both significant correlations between 16-year-old and
earlier growth and around 70.0% of 16-year-old phenotypic variation explained by 2.5-year-old growth sug-
gested the practical age of early selection at 2.5 years. Significant correlations of growth with 10-year-old
wood basic density and lignin content imply the feasibility of indirect selection.

Keywords: E. urophylla x E. tereticornis; growth trait; heritability; genetic correlation; wood property
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