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Abstract The aim of this study was to select excellent clones suitable for growth in Guangxi province by
analyzing the genetic variation of 24 Eucalyptus clones. The tree height and diameter at breast height (DBH) of
the 24 Eucalyptus clones were measured year by year after afforestation. The volume was calculated based on tree
height and DBH. The variance analysis and genetic parameter of the growth traits were estimated. Multi-character
genotype values were used to screen excellent clones.The height and DBH of Eucalyptus were significantly
different among clones, and the coefficient of variation of growth traits increased year by year. The genetic
variance components of Eucalyptus growth traits had reached significant or extremely significant differences
between the blocks. The variance components were between 0.01 and 4.35, and the environmental variance
components were between 0.03 and 10.82. The repeatability was between 0.02 and 0.42. There was a strong
positive genetic correlation between tree height and DBH, and both genetic and phenotypic correlations reach a
medium or high level (correlation coefficient was 0.40-0.98). And the correlation between tree height and DBH

in the same age was relatively large. According to the predicted tree height and DBH genetic values of different
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ages, combined with the growth performance of tree height and DBH, excellent clones C17, C8, C6 and C2 were

screened out.The growth differences among the tested Eucalyptus clones are extremely significant and has strong

genetic stability. The selected 4 excellent clones could be used as the basis for subsequent Eucalyptus genetic

improvement and breeding.
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Table 1 Parental information of 24 Eucalyptus superior clones

TIEFRS BA AR IR BpA AR
Clone number Female parent Male parent Clone number Female parent Male parent

Cl1 ul6 G46 C13 G89 UM

C2 U134 C Cl4 ul6 G46

C3 u73 Gl Cl15 ul16 G22
c4 U16 G46 C16 alifp R A i R A

Cs U160 GM Cl17 ule6 G46

C6 uUle6 G46 CI18 uUl5 opP

Cc7 G17 2 C19 U2 G12

C8 U48 C C20 G46 T31

C9 u73 Gl C21 uUl6 G22

C10 Ul6 G46 C22 U2 G12

Cll1 i FE A i R A C23 Ul16 G46

Cl2 ul6 G46 C24 u2 G12
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Fig. 1 The growth curve of the 1-year-old to 8—year—old average tree height of each clone of Eucalyptus
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Fig. 2 The growth curve of average diameter at breast height of Eucalyptus clones from 2—year-old to 8-year—old
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Table 2 Estimation of genetic parameters for growth traits of different Eucalyptus clones

Tr 2250 P
PER Trait Variance analysis J7 22414t Variance components
X 2H Block JePER Clone ¥ Environment  #% J] + #5#f2% Repeatability + Standard error

ki 1 htl 2.57* 0.04%* 0.19%* 0.15 +0.04
i 2 ht2 0.40 ns 0.61%* 7.43% %% 0.08 + 0.02
FE 3 ht3 7.43% %% 0.82%% 4. 55%% 0.15 +0.04
1 4 htd 0.22 ns 1.26%* 5.83%%k 0.18 +0.05
ke 5 hts 1.78 ns 1.81%%* 400 0.30 + 0.06
1 6 ht6 3.50%* 3.34%%x 6.79%%* 0.33 +0.07
FE 7 ht7 2.92% 3,99k 6.77%%* 0.37 +0.07
7 8 ht8 2.91* 4. 35%%x 6.117%%* 0.42 +0.08
Jg4% 2 dbh2 1.23 ns 0.23 ns 10.82% 0.02 +0.01
Jf94% 3 dbh3 0.49 ns 0.83%* 4,93k 0.15 +0.04
Jfg4% 4 dbh4 0.62 ns 1.11%* 5.3] %%k 0.17 +0.05
943 5 dbh5 2.75% 1.98%%* 5.57%%% 0.26 +0.06
4% 6 dbh6 5.13%* 2.90%** 7.18% % 0.29 + 0.06
Jfa#% 7 dbh7 7.87%%% 3.06%** 6.59%%* 0.32 +0.07
Jfg4% 8 dbh8 8.20% % 3.20%%* 6.07%%* 0.35+0.07

P 3 v3 1.65 ns 0.01%* 0.03%** 0.19 £0.05

PR 4 v4 0.71 ns 0.027%** 0.06%** 0.22 £0.05

L5 vS 3.18% 0.05%%** 0.10%** 0.30 £ 0.06

L6 v6 5.54% % 0.10%* 0.23 %% 0.32 £0.07

ML 7 v7 5.95% % 0.16%* 0.33%%* 0.33 £ 0.07

P8 v8 5.54% % 0.28%%** 0.50%%* 0.36 £0.07

FE: 1) htl~ht8 S} 5FR 1 L% 8 AFA UM, dbh2~dbh8 S3l#/R 2 A4 & 8 AFAE MM, v3-v8 Z il #R 3 A & 8 4F
AR 7 e e BRIOR FRIITE 5% 1% Ml 1%0, KV B2 0. 2) ZAEHE A TE + brifER.

Note: 1) ht1-ht8 represent the tree height of one-year-old to eight-year-old respectively, dbh2-dbh8 represent diameter at breast height
of two-year-old to eight-year-old respectively and v3-v8 represent volume of three-year-old to eight-year-old respectively;
a7 e ki gtand that Wald Fostatistics were the significant differences at 5%, 1% and 1%o. level, respectively. 2) The
data in this column were means + standard errors.
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Fig. 3 Age—age genetic correlations for height and diameter at breast height of 24 Eucalyptus clones



9 Bl 5 R B B2

2022 4F 2 %6 38 4 1 4

* 3 AR ERHNSIMERIEX REMTEE
Table 3 Phenotypic correlation coefficient between height and diameter at breast height for different years at different test
fields of Eucalyptus

PEAR WEL WE2 WE3 R4 WIS Wle WET WES
Trait Heightl Height2 Height3 Height4 Height5 Height6 Height7 Height8
ffg4% 2 dbh2  0.37+0.03  0.22+0.03 039+0.03 034+0.03 0.27+0.03 024+0.03 028+0.03 0.16+0.04
4% 3 dbh3  0.54+0.04 0.47+0.03 0.91+0.01 089+0.01 092+0.01 0.93+0.01 091+0.01 0.85=0.01
Mite 4 dbhd  0.50+0.04 0.41+0.03 091+0.01 0.88+0.01 0.92+0.01 0.93+0.01 092+0.01 0.85+0.01
Mfg4% 5 dbhS  0.41+0.05 027004 089+0.01 0.86+0.01 091+0.01 0.93+0.01 092+0.01 0.85+0.01
4% 6 dbh6  0.37+0.06 0.23+0.04 087+0.01 0.84+0.01 0.89+0.01 0.91+0.01 090+0.01 0.85+0.01
ffg4% 7 dbh7  0.33+0.06 0.84+0.01 086+0.01 0.83+0.01 0.89+0.01 0.91+0.01 089+0.01 0.83+0.02
ff94% 8 dbh8  0.29+0.06 0.83+0.02 0.82+0.02 0.77+0.02 0.87+0.016 0.89+0.01 0.85+0.01 0.78 =0.02
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Table 4 Genetic correlation coefficient and standard error between height and diameter at breast height for different years
at different test fields of Eucalyptus

PER s 1 s 2 s 3 e 4 s 5 W 6 s 7 s 8

Trait Heightl Height2 Height3 Height4 Height5 Height6 Height7 Height8
Ji4E 2 dbh2  0.36+0.31  0.96+021 0.99+0.17 091+020 080+0.23 0.81+023 0.85+022 0.81x0.24
Mi#% 3 dbh3  0.13+0.24  0.59+0.17 0.91+0.04 0.90+0.05 0.90+0.04 089+0.04 0.88+0.05 0.82+0.07
Mg4s 4 dbhd  0.01+024 052+0.19 091+0.04 0.90+0.04 091+0.03 092+0.03 090+0.04 0.87+0.05
Mgf2 5dbh5  0.18+0.23  0.33+0.23 0.86+0.06 0.90+0.04 0.93+0.03 095+0.02 0.94+0.02 0.92+0.03
Ji4% 6 dbh6  0.19+0.23 031023 0.84=0.06 089=0.04 093+0.03 0.95+0.02 0.94=0.02 0.94+0.02
Jg4& 7 dbh7  0.17+0.23  0.44+021 0.82+0.07 089=0.05 091+0.03 0.94+0.02 0.93=0.02 0.94+0.02
Mtz 8 dbh8  0.16+0.23  0.37+0.22 0.77+0.09 0.88+0.05 0.90+0.04 093+0.02 0.92+0.03 0.95=0.02
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Table 5 Preservation rate of Eucalyptus clones
JetEZ Clones EE.I E’E.Z EE? E’EA T .
Replication 1 Replication 2 Replication 3 Replication 4 Average + Standard deviation
C10 0.6 0.9 0.9 0.8 0.80+0.14
C20 0.3 0.8 1.0 0.2 0.58 +0.39
C8 0.1 0.7 0.9 0.5 0.55+0.34
C21 0.3 0.9 0.9 0.8 0.73+0.29
Cl 0.4 0.8 0.8 1.0 0.75+£0.25
C15 0.5 0.8 1.0 0.9 0.80 £ 0.22
Cs 0.8 0.5 1.0 0.6 0.73+£0.22
Co6 0.9 0.4 0.5 0.5 0.58 +0.22
C19 0.3 0.8 0.4 0.6 0.53+0.22
Cl18 0.6 0.2 0.2 0.5 0.38 £0.21
C2 0.7 0.5 0.9 0.9 0.75+0.19
c4 0.5 0.8 0.6 0.9 0.70 £ 0.18
Cl4 0.7 0.4 0.5 0.8 0.60 +0.18
C17 0.5 0.5 0.8 0.8 0.65+0.17
C24 0.7 0.8 0.7 0.4 0.65+0.17
C22 0.7 1.0 0.7 0.7 0.78 £0.15
Cl1 0.8 0.5 0.7 0.8 0.70 £0.14
Cc9 0.4 0.4 0.7 0.5 0.50+0.14
Clé 0.7 0.6 0.9 0.8 0.75+0.13
C3 0.4 0.4 0.6 0.3 0.43+£0.13
C23 0.8 0.8 0.6 0.6 0.70 £ 0.12
C12 0.6 0.8 0.7 0.7 0.70 £ 0.08
C13 0.6 0.5 0.6 0.7 0.60 = 0.08
C7 0.6 0.5 0.6 0.5 0.55+0.06
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Table 6 Growth performance and predicted genotype values for growth traits of clones of Eucalyptus
< 2 g FH AR 3% 0 SRS o .
j‘Cﬁlfoén/f gizf;;*e HEHAUH Genotype value ﬁili?yﬁ;aéf Jaifezjllg;irf) Rieititizon
dbh8 ht8 dbh3  dbh5  dbh8 v3 v5 v8 dbh8 ht8 dbh8 ht8 rate
C17 1858 2196 0.79 246 387 0.0l 0.04 0.13 9.91 494 347 2.07 0.65+0.17
C8 1693 21.60 0.08 1.53 237 0.00 0.02 0.08 1.11 3.10 039 1.30 0.55+0.34
C10 16.74 2093 0.87 123 232 0.0l 0.01  0.07 - - - - 0.80+0.14
Cé6 16.57 21.64 172  2.10 .75 0.02 0.04 0.06 - 3.52 - 1.48 0.58 £0.22
C2 15.65 2095 091 0.61 1.15 0.01 0.01 0.04 - 0.08 - 0.03 0.75+0.19
C20 1531 20.04 028 095 0.84 000 001 0.03 - - - - 0.58 £0.39
Cc7 15.08 1926 006 0.17 044 000 0.00 0.01 - - - - 0.55+£0.06
C3 1511 1843 -0.72 -0.07 058 -0.01 0.00 0.0l - - - - 0.43+£0.13
Cl4 14.54 20.14 -0.07 0.15 0.18 000 0.00 0.0l - - - - 0.60£0.18
C23 1453 1940 0.09 028 005 000 0.00 0.00 - - - - 0.70 £0.12
Cl1 1449 1942 009 -048 0.10 000 -0.01 0.00 - - - - 0.75+£0.25
Clé 1453 1852 -0.08 -0.29 0.18 000 -0.01 0.00 - - - - 0.75+0.13
C13 13.97 19.03 -026 0.14 -022 000 0.00 -0.01 - - - - 0.60 +0.08
Cl15 1421 1886 1.06 0.79 -0.02 0.01 0.01 -0.01 - - - - 0.80 £0.22
C4 13.88 18.22  0.49 021 -0.44 0.00 0.00 -0.01 - - - - 0.70 £0.18
C12 1432 1810 036 055 -0.01 000 0.00 -0.01 - - - - 0.70 £ 0.08
C22 1334 1927 -1.07 -2.11 -0.74 -0.01 -0.03 -0.02 - - - - 0.78 £0.15
Cc9 1399 1840 -0.23 0.13 -042 000 0.00 -0.02 - - - - 0.50+£0.14
C18 1395 17.15 -022 -030 -0.65 0.00 -0.01 -0.03 - - - - 0.38 £0.21
C5 1353 1717 019 -025 -084 0.00 -0.01 -0.04 - - - - 0.73£0.22
Cll1 1323 16.60 036 -0.38 -1.16 0.00 -0.01 -0.05 - - - - 0.70 £ 0.14
C19 11.86 1742 -1.50 -185 -2.10 -0.01 -0.02 -0.05 - - - - 0.53+£0.22
C21 10.65 1458 -1.57 -245 -3.03 -0.01 -0.03 -0.08 - - - - 0.73 £0.29
C24 923 1208 -1.63 -3.12 -420 -0.01 -0.04 -0.10 - - - - 0.65+0.17
TE: AL RIETER 8 A RRMEELEE 3 4, 5 4R 8 ARASEIAU(H .

Note:only phenotypes of tree height (ht) and diameter at breast height (dbh) of the excellent clones at 8-year-old and breeding values

of volume (v) and dbh at 3, 5, and 8-year-old were listed.
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