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Abstract: [Objective] To study the genetic variation of Eucalyptus urophylla, select excellent clones suitable
for growing in Yangjiang, and provide a scientific basis for selection and promotion of new clones. [Method] Tot-
ally 76 E. urophylla clones were used as materials, and the clonal test fields of E. urophylla were constructed in
three times. After afforestation, tree height and diameter at breast height (DBH) were measured every year, and
the phenotypic traits were analyzed by variance analysis and genetic parameter estimation. The multi-trait
genotype value was used to screen excellent clones, and the genetic gain of excellent clones was also estimated.

[Result] Tree height and DBH of E. urophylla had significant differences among clones, and the variation

coefficient of growth traits decreased year by year. Except for the traits of a few years, the variance component
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of E. urophylla growth traits reached a significant or extremely significant level among blocks, with genetic

variance components ranging from 0.10 to 22.61, environmental variance components ranging from 0.18 to

45.86, and repeatability ranging from 0.10 to 0.42, respectively. There was strong positive genetic correlation

between tree height and DBH except for tree height of one-year-old tree. Both genetic and phenotypic

correlations between tree height and DBH reached medium to high levels with the correlation coefficients

ranging from 0.40 to 0.98. The correlations between tree height and DBH at the same tree age were large. Based

on the predicted tree height and DBH genotype values at different ages with the growth performance, excellent

clones of ZQUB29, ZQUA34, ZQUC33, ZQUAI1S5 and ZQUA33 had higher growth genotype and phenotype

values at all ages, indicating that these clones may be more stable throughout the rotation period and were

excellent clones. [ Conclusion] The growth differences among E. urophylla clones involved in the fields are

extremely significant, and five excellent clones can be used as the basic materials for the subsequent genetic

improvement of E. urophylla and the breeding of improved varieties.
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Table 1 Basic information of three test fields for Eucalyptus urophylla

I G = TERRIT [i] 45 No. X 2H %4 X BREL [atha ans
Test field Afforestation W To I 2 Xof HEt No. of No. of tree Trial
1D time Clones tested CK block per plot design
1 2015-05 28 2 6 5 BEHL5E 4 X4
Randomized complete block
2 2015-08 18 2 6 5 BEHL5E 42X 41
Randomized complete block
3 2017-06 30 2 6 5 BEHLTE 2 X4

Randomized complete block
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Table 2 Variation of growth traits of Eucalyptus urophylla in three test fields

SH 4 75 /m Height Jii)4%/cm Diameter at breast height
lem 1A 244 3 2 A SEEAE
One-year-old Two-year-old Three-year-old Two-year-old Three-year-old Five-year-old

#/)ME Min. 0.03 0.10 1.00 0.1 1.0 1.2
KA Max. 2.60 9.80 8.70 9.7 12.0 16.0
A% 533 Fl Variation ange 2.57 9.70 7.70 9.6 11.0 14.0
1 #4){H Mean 0.62 4.30 5.50 4.1 6.6 8.8
br#EfR % Standard deviation 0.38 2.50 1.40 22 1.8 24
77 % Variance 0.14 6.00 1.80 4.7 34 5.7
A5 5 ZH/% Variation coefficient 62 57 25 53 28 27

3 3 NHEMAEMREKIERIEESHAER

Table 3 Genetic parameter estimates of Eucalyptus urophylla growth traits in three test fields

R MR 5 PR J7 243 HT Variance analysis 77 #£4) & Variance component P
Test field ID Trait [X #H Block /X Plot it 1% Genetic ¥ 1% Environment Repeatability

1 H, 2.95%%* 0.03 0.42%* 0.59%** 0.42+0.07

H, 3.28%* 0.04 4.50%* 18.25%** 0.20+0.05

DBH, 5.73%** 0.16 9.17** 13.96%** 0.40+0.07

DBH; 3.54%* 0.09 14.83%* 21.19%** 0.41+0.08

DBH; 1.95 0.03 22.61%* 30.99%*** 0.42+0.08

2 H, 4. 11%** 1.19 0.45% 1.42%*%* 0.24+0.07

H, 12.40%** 0.00 4.79* 15.99%** 0.23+0.08

DBH, 3.44%%* 0.13 5.43* 23.69%** 0.19+0.07

DBH; 1.15 0.06 11.47* 40.37%** 0.22+0.07

DBH; 1.53 0.06 12.06* 45.86%** 0.21+£0.07

3 H, 1.45 1.54 0.10%** 0.18%%** 0.37+0.06

H, 2.05% 2.85 0.45% 3.93%%* 0.10+0.03

H; 4.16%** 1.09 2.37%* 15.47%** 0.13+0.03

DBH, 0.99 0.65 0.20* 1.63%%* 0.11+0.02

DBH; 9.06*** 0.05 1.64%* 9.82%** 0.14+0.04

1) H, HyFe Hy 2 3 A& 14 & 29 4 #03 At &, DBH, . DBH, #DBHs & 5 A 72 & 35 A foSH A 12, “x7 | “rx”
Fa Crrx? g R TFEAEIE 5% 1% 1% K-F £ £ 5 25 2)3% 5 4048 B ) ALAT 3R
1)H,, H, and H; represent the height of one-year-old, two-year-old and three-year-old trees respectively; DBH,, DBH; and DBHj

represent diameter at breast height of two-year-old, three-year-old and five-year-old trees respectively; “*”  “**” and “***”

represent that Wald F statistics are significant at 5%, 1% and 1%o levels, respectively; 2) The data in this column are means +

standard errors
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Table 4 Correlation analysis between tree height and diameter at breast height of different age Eucalyptus urophylla in

different test fields
—
ijﬁiﬁ; fj; H, H, DBH, H, DBH, DBH;
1 H, 0.32£020%  0.37+0.18* 0.40£0.17%  0.43+0.17*
H, 0.13£0.07* 0.9720.03%* 0.91£0.06%*  0.82+0.09%*
DBH,  021£0.08%  0.54+0.04* 0.95£0.02%*  0.91+0.04%*
DBH;  025+0.08%  0.5240.05*  0.86+0.01%* 0.9020.04%*
DBH;  0.26£0.08%  0.52£0.05%*  0.78+0.03* 0.78+0.03*
2 H, 0.9240.06%*  0.97+0.05%* 0.85£0.11%  0.65+0.19*
H, 0.48+0.06* 0.94+0.03%* 0.78£0.12%  0.42+0.26*
DBH,  0.53£0.05%  0.90+0.01%* 0.91£0.06%*  0.66+0.18*
DBH;  048+0.05%  0.78+0.02%  0.84+0.01% 0.99+0.01%*
DBH;  0.40£0.06*  0.60£0.05%  0.68+0.03* 0.84+0.01%
3 H, 0.44=0.18%  0312029%  0.21£0.20%  0.440.17*
H, 0.29+0.04* 0.93£0.03%*  0.55:0.16%  0.61£0.15*
DBH,  024+0.05%  0.92+0.01%* 0.40£0.23%  0.52+0.19*
H, 0.25:0.04*  0.66£0.02%  0.54+0.03* 0.880.05%*
DBH;  0.18£0.05%  0.59£0.02%  0.40+0.04*  0.81+0.01*

D& REHA LAREA B LY, AT ARBEAERRMX 2 H H A Hy 5 5 R = L5 £ 25 A f3F A4S
DBH,.DBH;##DBH & 31 & 7724 & 34 A fa5 5 A 12, “*7 Fu “xk” 53] K 540 % ik $]0.05420.0149 B % K -F

1)The genetic correlation coefficients and phenotypic correlation coefficients between different traits are in upper triangle and

below triangle, respectively; H;, H, and H; represent the height of one-year-old, two-year-old and three-year-old trees respectively;

DBH,, DBH; and DBH; represent diameter at breast height of two-year-old, three-year-old and five-year-old trees respectively;

“*” and “**” indicate significant correlation at 0.05 and 0.01 levels, respectively
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Table 5 Growth performance and predicted genotype values for growth traits of excellent clones of Eucalyptus urophylla

WM S EHERES

K E I Growth performance

THG F J2E (R B44H Predicted genotype value

Test field ID Clone ID H/m H,ym DBHs;cm DBHs/cm  DBH;cm DBHs/cm DBH;/CK DBHs/CK
1 ZQUB29 0718  7.355 9.043 10.200 1.859 1.940 0.287 0.122
ZQUA34 0.692  7.000 8.677 10.108 1.812 1.977 0.370 0.315
ZQUC33 0.540  7.282 8.765 10.026 1.805 1.812 0.330 0.295
LDUBG66 0.668  6.893 8.285 10.404 1.348 2.105 0.124 0.234
ZQUD10 0.743  7.671 8.283 10.239 1322 2.105 0.193 0.162
ZQUA33 0.790  7.300 8.120 9.271 1.242 1.094 0.204 0.296
3229(CK) 0.692  6.521 8.100 9.770 1.182 1.515 0.163 0.226
2 ZQUALI5 1432 7273 9.252 10.523 1.284 0.869 0.189 0.204
ZQUA33 1362 7.246 8.959 10.360 1.035 0.792 0.114 0.078
UB31 1250  5.860 8.816 11.440 0.900 0.342 0.065 0.111
LDUA29 1258  6.518 8.618 9.675 0.762 0.243 0.188 0.067
ZQUAI10 0.990  6.000 9.350 12.025 0.755 1.263 0.121 0.091
J7H#R9(CK) 1.018  6.447 8.225 9.715 0.323 0.140 0.002 0.005
3 ZQUC23 0374  6.721 7.071 1.071 0.085
ZQUB28 0.347  6.108 6.263 0.390 0.010
ZQUA9 0.305  5.729 6.176 0.335 0.037
ZQUA35 0.440  5.924 6.072 0.231 —0.001
I~ HK9(CK) 0.433  5.600 5.782 -0.006 -0.007

DALF) B B Ak R e R B A H Fe H, 5 3 A T 15 £ 425 £ 4%, DBH; ##DBH 5 ) & ®3F £ 55 £ 412,

DBH,/CKA"DBH/CK 4 31 K &34 A Ao S5 4 i 12 5 5t B 64 Yol

1)Only genotype values of the excellent clones in each test field are listed; H; and H, represent the height of one-year-old and

two-year-old tree respectively, DBH; and DBH; represent diameter at breast height of three-year-old and five-year-old tree

respectively, DBH3/CK and DBHs/CK represent the ratios of diameter at breast height in three- and five- year-old trees to the control

(CK) respectively
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