Bk b 5 5 5 A

2021 4F 12 A% 37 55 6 # Forestry and Environmental Science 1

ERX103NErE T R R EA A KM BRI B

Bk pheE? BRI .
%ok skIDME: W X el
(L FHETTEA JUAKRMY, T4 #7126 5126005 2. T A M B SR E S LS E / T REMLEREMREE, T &
T 510520 )

WE XK Bt Eucalyptus urophyllal03 ATt & AAF A AL, KA RA KA 3t Bt
AT AAEME (H). 18 AEMZE (D). 18 AEMBR (Vg) F2 18 A Adt M54 (Cy) HIRFATHE
BHAEF, BAF AL S HA TR 18 A A Bt e M A AT T 4F, S REAW . Brtie 2T
A KRBT, Dy VigHo Cg FHMES A A 54 cm, 1.30 m’ #2 0.37; Brtte Hy. Dy Vi #n Cig £2 bk %
e 2L T REERMEZRKTE, FE»THE005~1.01 219, FeFE2reNT002~1.76 210, £
AR EL A 045~094 29, FHFE HE 0.14~0.78 Z 19, LR T bk R 69 K35 R RALZ
WAEH o, BZRRFERTOHwm, R Cy 5ARBEKRMMXEAKREZN, A RERMNEAR R HX AR
X BMEHFARF, MEARHEA 08 AL, 18 AAA KSR EMRIFTTHLE, H6FL I
B M & ZQUA9. ZQUA22. ZQUA44, LDUB94, ZQUCI4. ZQUCI17. ZQUA34, LDUCI #= ZQUDI,
Nik oMk B W9 H,. Dy Fo Cg 315 2 5 W 2+ 18 (DH3229) & # 0.32 m, 0.68 cm #= 0.39, ik 13.18%.
13.01% #= 136.27%., Brtiz A KR ELE R AERF 257, BAAR SR THE,

xR Rrtar; ePEN; FRAK; mELAK

FESES. S792.99  XEIFRERG: A XEHS: 2096-2053 (2021) 06-0001-09

Genetic Analysis on Early Growth Traits and Cold Tolerance of 103
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Abstract The clones with high quality and cold tolerance were selected based on the genetic evaluation of
Eucaphylla urophylla clone determination forest in Shaoguan. Using103 E. urophylla clones as research materials,
the genetic parameters of 7-month-old height (/7;), 18-month-old diameter at breast height (D), 18-month-old
volume (V5) and 18-month-old cold tolerance index (C,5) were estimated using mixed linear model, and the early
selection of E. urophylla was carried out by using comprehensive index selection method. The average values of
Dy, Vs and C,g were 5.4 cm, 1.30 m’ and 0.37, respectively, which showed that the clone trial of E. urophylla
grew well; The variance of clones for /;, Dy, V5 and C,4 had significant or extremely significant levles, and the
genetic variance components ranged from 0.05 to 1.01, and the residual variance components ranged from 0.02 to
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1.76. The clonal repeatability ranged from 0.45 to 0.94, and the individual repeatability ranged from 0.14 to 0.78,
respectively. It was noticed that most traits of E. urophylla clones were affected by not only genetic factors, but
also environmental factors. Except that C|; had no significant correlations with growth traits, the phenotypic and
genetic correlations between growth traits were significant, and the coefficients were above 0.8. Nine excellent
clones (ZQUA9, ZQUA22, ZQUA44, LDUBY%4, ZQUC14, ZQUC17, ZQUA34, LDUCI and ZQUD1) were
selected based on the growth and cold tolerance of 18-month-old. The mean values of /;, D5 and C|; of excellent
clones were 0.32 m, 0.68 cm and 0.39 higher than the control (DH3229), and were 13.18%, 13.01% and 136.27%,

respectively. Growth among clones were significant difference that could be inheritance stably. Nine superior

clones were selected preliminarily, which could provide references for further breeding of Eucalyptus clones.
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Table 1 Variation of growth and cold tolerance of E. urophylla in Shaoguan
PR Trait #/IME Min KM Max  J[Fl Range P Mean 20, FREEFZRH/%CY,
Wi /m H, 0.10 4.50 4.40 2.40 = 1.00 1.00 41.66
M4 /em Dy 0.10 9.20 9.10 5.40 = 1.60 2.70 30.42
AL /m’ Vg 0.00 4.30 4.30 1.30 £0.80 0.63 61.06
MR FEMEFE R C g 0.00 1.00 1.00 0.370.30 0.09 81.08
R 2 EMRAHRERKMMEEERSELILR
Table2 Duncan multiple comparison for growth traits and cold tolerance of E. urophylla in Shaoguan
AR MR Wt em MR e, | R g, BEETem MR e o
LDUC24 2.13e-0 5.20d-r 1.17g-y 1.00a LDUA12 2.2d-o0 5.20d-r 1.20g-y 0.251-0
ZQGB7 1.621-r 3.80g-u 0.51w-y 1.00a ZQUA3 2.4a-m 5.20d-r 1.13h-y 0.25i-0
ZQGB28 1.37n-r 3.50s-u 0.46y 0.95a-b ZQUA38 1.89i-q 5.001f-t 1.12h-y 0.25i-0
UA3227 2.92a-f 6.70b-d 2.04b-e 0.75b-c LDUA29 2.09e-p 4.40k-u 0.920-y 0.25i-0
UAUG6 3.32a 6.70b-d 2.02b-f 0.75b-c ZQUB49 2.06e-p 4.100-u 0.76r-y 0.25i-0
ZQUA9 2.85a-h 6.30b-f 1.84b-1 0.75b-c ZQUA37 2.02fq 4.90f-t 1.02j-y 0.23j-0
ZQUA22 2.85a-h 6.30b-g 1.72b-n 0.75b-c LDUDS 2.36b-m 5.10d-r 1.14h-y 0.23j-0
ZQUA44 2.77a-j 5.90b-1 1.71b-0 0.75b-c LDUBS&3 2.55a-1 5.80b-n 1.44d-u 0.23j-0
LDUBY%4 2.82a-1 6.10b-j 1.59d-q 0.75b-c ZQUA29 2.19d-o 5.20d-r 1.23f-y 0.23j-0
UA196 2.56a-1 5.90b-1 1.53d-s 0.75b-c ZQUD3 2.65a-k 5.00d-r 1.1h-y 0.23j-0
ZQUC29 2.20d-o 5.60b-o0 1.41d-u 0.75b-c LDUA44 2.36b-m 5.10d-r 1.18g-y 0.21j-0
ZQUA3S 2.30c-m 5.40c-p 1.41d-u 0.75b-c ZQUB23 2.63a-k 5.20d-r 1.16g-y 0.21j-0
ZQUC14 2.64a-k 5.40c-p 1.39d-u 0.75b-c ZQUC15 2.09e-p 6.00b-1 1.55d-r 0.18k-o0
LDUA21 2.08e-p 5.60b-p 1.38d-u 0.75b-c ZQUA40 2.83a-1 6.30b-f 1.81b-j 0.16k-o
ZQUC17 2.8a-j 5.40c-p 1.27e-x 0.75b-c ZQUA27 2.58a-k 5.70b-0 1.55d-r 0.16k-0
DH3229 2.42a-m 5.20d-r 1.22g-y 0.75b-c ZQUBS5S5 1.86j-q 5.20d-r 1.28e-x 0.16k-o
ZQUD39 2.35b-m 4.80f-t 1.01k-y 0.75b-c ZQUC69 2.4la-m 6.00b-1 1.75b-1 0.15k-o0
GC21 1.310-r 3.40s-u 0.50x-y 0.75b-c ZQUD35 2.34b-m 5.80b-n 1.49d-s 0.15k-o0
ZQuUC1 1.78k-q 4.50j-u 0.93n-y 0.688c-d ZQUC86 2.38b-m 5.20d-r 1.12h-y 0.15k-o0
ZQUAG6 2.51a-1 5.90b-m 1.55d-r 0.675¢c-e || ZQUD20 2.31c-m 5.20d-r 1.29¢e-w 0.131-0
ZQUA34 2.21d-o 6.00b-1 1.69b-p 0.667c-e ZQUDS5 2.37b-m 5.20d-r 1.24fx 0.12m-o
ZQUBI16 2.38b-m 5.90b-1 1.57d-q 0.65¢c-f ZQUBI13 2.57a-k 5.10d-r 1.13h-y 0.12m-o
LDUA10 2.50a-1 5.20d-r 1.22g-y 0.65¢-f ZQUBY93 2.35b-m 5.10d-r 1.11h-y 0.11m-o
GC17-38C  1.55m-r 3.70r-u 0.54v-y 0.639¢c-f || ZQUCA4S5 2.17d-o0 5.00e-s 1.08i-y 0.1m-o
ZQUBI15 2.29¢c-m 5.40c-q 1.41d-u 0.636c-f || ZQUAI14 2.92a-f 6.70b-d 2.04b-e 0.08m-o
UAU9 2.17d-o0 5.70b-o0 1.44d-u 0.625¢-f UAQA 2.47a-m 5.50c-p 1.4d-u 0.08m-o
ZQGCS 2.21d-o 4.60h-u 1.01k-y 0.583c-g || ZQUC107 3.11a-d 5.80b-n 1.45d-t 0.04n-o
LDUC39 1.94g-q 5.00e-s 1.09i-y 0.556¢-h ZQUAL 2.31c-m 5.30d-r 1.27e-x 0.04n-o
UA322 2.72a-k 6.10b-k 1.76b-k 0.55¢c-h ZQUB39 2.79a-j 6.60b-¢ 2.09b-d 0.000
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LR Wifl %%f“ “ﬁff et C | SR g W%fn “ﬁff IR €,y
UA120 3.17a-c 7.20a-b 2.41b 0.50c¢-1 ZQUDS8 2.22d-0 6.20b-h 1.93b-g 0.000
UA117 3.26a-b 7.00a-c 2.34b-c 0.50c-1 LDUC23 3.1a-d 6.20b-h 1.89b-h 0.000
LDUCI1 2.85a-h 6.10b-1 1.67¢c-p 0.50c-1 UA123 3.2a-c 6.30b-f 1.74b-1 0.000
ZQUDI1 2.87a-g 5.60b-p 1.42d-u 0.50c-1 ZQuUC97 2.82a-1 6.10b-k 1.73b-m 0.000
LDUBY%6 2.28¢c-n 5.60b-p 1.36d-u 0.50c-1 UcC44 2.58a-k 5.80b-n 1.53d-s 0.000
UA125 2.36b-m 5.10d-r 1.25f-x 0.50c-1 ZQUAS6 2.76a-j 5.90b-1 1.50d-s 0.000
UA119 2.19d-o0 5.10d-r 1.12h-y 0.50c-1 ZQUA4 2.41la-m 5.60b-p 1.42d-u 0.000
ZQUB33 0.88r 3.20u 0.54v-y 0.50c-1 ZQUC46 2.36b-m 5.50c-p 1.38d-u 0.000
LDUC26 3.00a-e 5.90b-1 1.48d-t 0.46d-j GL9 2.55a-1 5.40d-q 1.30e-v 0.000
ZQUAS8 2.60a-k 5.50c-p 1.37d-u 0.41e-k UAI111 2.14e-0 5.30d-r 1.15g-y 0.000
ZQUC35 2.07e-p 4.70f-u 1.01k-y 0.41e-k LDUAI1 1.92h-q 4.901-t 1.09i-y 0.000
ZQUCY9  2.83ai  5.10d-r  125fx  040f1 || ZQUA23  194g-q  4.60gu  0.90p-y 0.000
ZQUD31 2.42a-m 5.60b-0 1.36d-u 0.35g-m ZQUD14 2.00f-q 4.50i-u 0.81g-y 0.000
ZQUCI16 2.09e-p 5.90b-m 1.49d-s 0.33g-m ZQUCI11 1.93g-q 4.20n-u 0.74s-y 0.000
UA42 2.08e-p 4.20m-u 0.76s-y 0.33g-m ZQUB44 3.17a-c 8.10a 3.11a 0.000
ZQUB70 1.80k-q 4.50i-u 0.93n-y 0.31h-m ZQUA20 2.78a-j 6.30b-f 1.73b-m 0.000
LDUD26 2.18d-o0 5.10d-r 1.11h-y 0.30h-n ZQUC44 2.46a-m 6.00b-1 1.62¢-p 0.000
ZQUAILS 2.76a-j 4.70f-u 0.961-y 0.30h-n LDUD98 2.68a-k 5.70b-0 1.39d-u 0.000
ZQUA28  2.76aj  5.60b-p  157d-q 0250 || LDUC31  2.00fq  440lu  097k-y  0.000
LDUB41 2.4a-m 5.70b-0 1.44d-u 0.251-0 ZQGB12 2.50a-1 4.80f-t 0.94m-y 0.000
ZQUBS8  2.03f-q  5.40c-q  130ev 0250 || ZQUB29  1.16gr  4.00pu  0.69ty 0.000
LDUDI17 2.59a-k 5.50c-p 1.29e-w 0.251-0 LDUBG66 1.21p-r 3.40t-u 0.66u-y 0.000
ZQUAI3 2.48a-m 5.20d-r 1.27e-x 0.251-0

- ALPRTHE, FSIARNG TR R IO REIE P< 0.05 K ZFRE .

Note: -It means to leave out the middle lowercase letters, and the different lowercase letters at columns indicates difference among

different clones at P<0.05 level.
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Table 3 Genetic parameter estimates of E. urophylla growth and cold tolerance traits
J5 25431 Variance component L .
PEIR Trait WAL KR AR Rty Resentsbiie
/MK Plot Fetk 2 Clone 2Hox R ENES Repeatability Repeatability
- Block x Clone Residual
e H, 0.03" 0.10™ 0.01™ 0.59™ 0.45 +0.02 0.14 £ 0.03
Mgtz D 0.04™ 0.34™" 0.18" 1.76™ 0.48 + 0.01 0.16 +0.03
BV 0.06™ 1.017™ 0.31™ 3.94™ 0.56 + 0.04 0.21+0.03
MR FEPEFE L C g 0.01™ 0.05" 0.01™ 0.02"" 0.94 +0.02 0.78 + 0.04
e o FIR P < 0.001, * FIR P<0.05, ns F/RALE,
Note:*** means P< 0.001, * means P< 0.05,ns means not significant.
x4 EMRARMERBREMEEELGEE
Table 4 Phenotypic and additive genetic correlations among different traits of E. urophylla
PR Trait W H, Jai% Dy PRV it FE MR L C g
W H, 0.79 £0.01™" 0.77£0.01"" 0.05 +0.05
4% D 0.86 +0.03"" 0.96 +0.00" 0.05 +0.05
B Vg 0.83 +0.04™" 0.99 +0.01™" 0.05 +0.05
it SEPEFEEL C g —0.08 +0.12 —0.05+0.12 —0.01 £0.11

T *** FOR P < 0.001 AKP ERFMIC, FMA EINRIINEE, 72T I Mg,

Note: *** at 0.001 significance level. Phenotypic correlations are above the diagonal, and additive genetic correlations are below the

diagonal.
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Table5 Comparison of growth performance and genotype value for different traits in E. urophylla

H KR Growth performance FEHAFIE Gene value
ARG wn o, PRI g, wien, R
UAL17 3.26 7.00 0.50 0.46 1.04 0.11 0.36
UA120 3.17 7.17 0.50 0.42 1.04 0.10 0.35
ZQUA9 2.85 6.32 0.75 0.32 0.72 0.24 0.35
ZQUA22 2.85 6.25 0.75 0.25 0.57 0.24 0.31
ZQUA44 277 5.95 0.75 0.24 0.43 0.28 0.30
LDUBY4 2.82 6.09 0.75 0.10 0.37 0.27 0.26
ZQUCl4 2.64 5.44 0.75 0.21 0.11 0.27 0.23
ZQUC17 2.80 5.41 0.75 0.23 0.06 0.27 0.22
ZQUA34 221 6.00 0.67 0.02 0.49 0.18 0.21
LDUC24 2.13 5.17 1.00 ~0.10 0.18 0.40 0.19
LDUCI 2.85 6.14 0.50 0.24 0.48 0.07 0.19
ZQUBIG6 238 5.91 0.65 ~0.03 0.33 0.21 0.18
ZQUB44 3.17 8.07 0.00 0.17 0.73 0.00 0.18
ZQUDI 2.87 5.59 0.50 0.35 0.17 0.12 0.17
ZQUC29 220 5.61 0.75 ~0.04 0.16 021 0.15
DH3229 2.42 523 0.75 ~0.01 ~0.13 0.29 0.15
LDUC26 3.00 5.89 0.46 0.26 0.33 0.05 0.14
ZQUA20 2.78 6.32 0.00 0.18 0.48 0.00 0.13
ZQUA35 230 5.41 0.75 -0.07 ~0.02 0.24 0.12
ZQUA40 2.83 6.29 0.17 0.30 0.63 ~0.15 0.10
ZQUAL14 2.93 6.66 0.08 0.30 0.77 ~0.20 0.09
ZQUD39 235 4.80 0.75 ~0.02 ~0.34 0.27 0.09
LDUA2I 2.08 5.59 0.75 ~0.28 ~0.06 0.24 0.08
UA123 3.20 6.28 0.00 0.42 0.54 ~0.22 0.06
LDUD98 2.68 5.66 0.00 0.21 0.09 0.00 0.06
ZQUB39 2.79 6.61 0.00 0.22 0.69 ~0.22 0.05
LDUC23 3.10 6.23 0.00 0.34 0.53 022 0.04
ZQUC107 3.11 5.80 0.04 0.43 0.30 ~0.23 0.01
ZQUCY7 2.82 6.07 0.00 0.23 0.40 021 0.00
ZQUCI5 2.09 5.98 0.19 ~0.19 0.40 ~0.18 ~0.07
ZQUDS 222 6.21 0.00 ~0.14 0.47 ~0.30 ~0.12
AR {H Mean 2.92 6.46 0.40
CK (DH3229) 2.42 5.23 0.29

T A AR AT 31 A PE R

Note: only the top 21 clones for each trait were listed.
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Fig. 1 Pearson correlation between predicted and original values of E. urophylla clones in Shaoguan
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