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Abstract: In order to select excellent clones of Eucalyptus urophylla, the growth and leaf characters of 20 clones
in half-year-old under water and nutrient stresses were analyzed and evaluated by using a randomized complete
block design according two factors and three levels. The results showed that leaf apex angle (LBA), leaf length
(LL), leaf width (LW), leaf perimeter (LP) and leaf area (LA) had significant differences among water and
nutrient treatments, indicated that water and nutrient had influence on the leaf size. There were significant positive
correlations between most of growth and leaf characters, and a few showed significantly negative correlations.
The principal components analysis showed that the cumulative contribution rate of the first four principal
components accounted for 98%, indicating that they had strong representativeness. Growth traits under water,
nutrient, water xnutrient interaction reached a significant level except for ground diameter (GD) under water %<
nutrient interaction. The component variance for H, GD and CW ranged from 2.19 to 149.59, and repeatability
ranged from 0.16 to 0.45. The four excellent clones, such as LDUA10, ZQUA9, ZQUAS and LDUA24, were
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selected according to 20% selected ratio and genotypic value, and the H, GD and CW of four clones was 5.0%,
12.8% and 14.5% higher than control, which would provide basis for further selection and extension of superior

clones.
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Table 1 Experiment design

g HHOH EK BEHEN ‘PIK BHE N: PIK
No. Soil relative water N:P: K in base N P:K in
content (%) fertilizer additional fertilizer
1 60~80 0:12:2 0
2 60~80 0:12:2 75:15:65
3 60~80 45:129:59 125:15:6.5
4 40~60 0:12:2 0
5 40~60 0:12:2 75:15:65
6 40~60 45:129:59 125:15:65
7 20~40 0:12:2 0
8 20~40 0:12:2 75:15:65
9 20~40 45:129:59 125:15:6.5
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Table 2 Determination standard of leaf traits in Eucalyptus urophylla

P LERN LA bR

Code Trait Unit Standard

H WE Height cm ST B T P

GD /2 Ground diameter mm P TFE B 4T 10 em AL EAR

Ccw sELlE Crown width cm 3 £ T AL AN 2R 1P 7 )L R 5

X1 e F Leaf fresh weight g By EE

X2 M+ Leaf dry weight g T E A

X3 - )& Leaf thickness mm 8 oA—4H, BE, MWbsR RN EEBFE
X4 M2R#f Leaf apex angle FH & A 2R B R b B i 2 kR
X5 4K Petiole length cm TR 4 5 F R A R

X6 K Leaf length cm AL IRRAE N I A

X7 MK /55 Leaf length/width I S5 58 1) LU AE

X8 M5 Leaf width cm

X9 mJE A Leaf perimeter cm

X10 MR Leaf area cm?

[ 72 RN, Nutrienty RS j N5 A3 [ 2 3%
s Blocky 75 k MNXALIBEHLZLN, Clone %
NG | AT RBENLRN., Water xClone; 758 i
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Table 3 Variance analysis of seedling growth and leaf traits of Eucalyptus urophylla

PR A SRR H e E Rl ¥7 F p
Trait Variation source Degree of freedom Sum of squares Mean square
H K4y Water (W) 2 156814 78407 72.23ns
774> Nutrient (N) 2 924965 462482 426.06 <2e-16™"
FtE % Clone 19 130127 6849 6.31 <6.91e-14™"
W <N 4 32611 8153 751 <8.40e-06""
%% Error 332 360379 1085
GD K4y Water (W) 2 3668 1834 58.93ns
774> Nutrient (N) 2 20323 10162 326.54 <2e-16™"
JetkE £ Clone 19 1145 60 1.94 0.01"
W <N 4 600 150 4.82 0.00™"
i%Z Error 332 360 298
CwW JK4 Water (W) 2 34255 17127 29.70ns
34> Nutrient (N) 2 496856 248428 430.85 <2e-16™"
FHER Clone 19 71576 3767 6.53 <0.00™
W <N 4 5809 1452 2.52 0.04"
%% Error 332 191430 577
X4 K4y Water (W) 2 0.17 0.08 20.84ns
34> Nutrient (N) 2 0.04 0.02 5.21 0.005™
FHER Clone 19 1.64 0.09 21.29 <2e-16""
W <N 4 0.01 0 0.75 0.56
i%Z Error 332 1.33 0
X6 K4 Water (W) 2 1279774 639887 17.24ns
34> Nutrient (N) 2 4611693 2305846 62.13 <2e-16™"
FtER Clone 19 15494897 815521 21.97 <2e-16""
W <N 4 672621 168155 453 0.001"
i®ZE Error 332 11543131 37116
X8 K4 Water (W) 2 0.03 0.02 0.48ns
7%4% Nutrient (N) 2 0.73 0.36 8.78 0.00™"
TR Clone 19 18.03 0.95 2291 <2e-16""
W <N 4 0.19 0.05 1.13 0.34
i®ZE Error 332 12.88 0.04
X9 7K4 Water (W) 2 3.04 1.52 13.84ns
74> Nutrient (N) 2 9.3 4.65 42.35 <2e-16™"
JTHEZ Clone 19 37.8 1.99 18.10 <2e-16""
W <N 4 1.54 0.38 3.50 0.00™
"% Error 332 34.1 0.11
X10 K4 Water (W) 2 7638775 3819388 17.26ns
74> Nutrient (N) 2 28485022 14242511 64.39 <2e-16™"
JTHEZ Clone 19 88683930 4667575 21.10 <2e-16""
W <N 4 3752368 938092 4.24 0.00™
i®ZE Error 332 68789760 221189
F 4 R A KA AR
Table 4 Growth and leaf traits of Eucalyptus urophylla seedlings
A3 Treatment H (cm) GD (mm) CW (cm) X4 (9 X6 (cm) X8 (cm) X9 (cm) X10 (cm?)
1 99+19h 12+1.5g 7115i 33+10.0a 7.97 £205i 3.27+102i 19.45i 18.00i
2 166 +32¢ 23+4.1e 124 422f 2748.9c 10.47 4258¢ 4.24494d 25.66e 28.02¢
3 179+38d 2445.1d 130+31e 25+9.5d 9.824253f 3.93+99g 23.96f 24.329
4 131 +44f 1848.1f 93+31g 30+9.6b 9.754257¢ 3.96+109f 23.81g 25.46f
5 219+38b 2943.3b 148 +23¢ 257.1d 10.924294b 455+112b 26.88b 31.31b
6 220 +54b 31+7.1a 158 +27a 25+8.9d 10.794268¢ 4.27+103¢ 26.38¢ 28.92¢
7 104 +24g 1342.1g 74+16h 33+9.7a 8.88+215h 3.66+103h  2170h 22.02h
8 191 +40c 26+6.3c 133+28d 26+8.6d 12.174343a 490+119a  2976a 37.72a
9 224 456a 31+8.1a 157 429b 27+7.7¢ 10.69 +253d 4.21+92¢ 2607d 28.07d

1~9 W# 1; H. GD. CW. X4, X6. X8. X9, X10 W.%¢ 2; [FIFHIE 5 AR FRERR % 7 B3 (P <0.05) (A # KAL)

1-9 see Table 1. H, GD, CW, X4, X6, X8, X9 and X10 see Table 2. Data followed different letters within column indicate significant difference at 0.05 level by

Duncan’s test.
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Table 5 Correlation coefficient among traits of Eucalyptus urophylla

H GD cw X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
H 1.00
GD 086  1.00
cw 085" 083"  1.00
X1 0.11™ 0.09" 0.13™ 1.00
X2 0.14 015" 0.17 0977 1.00
X3 0.02™"  0.05 0.03 065" 064" 1.00
X4  -0.28 -0.27 -0.33 -0.22 -0.22 -0.12 1.00
X5 037" 036" 042" 077" 0767 046 -04 1.00
X6 030" 0.29” 0.35™ 0.88™ 086" 049" -0.417 0.90™"  1.00
X7 0.01 0.07" 0.01 0.01 0.02 -0.10 -04" 0.19" 0.19™ 1.00
X8 029" 0257 034" 08 08 0547 -024 0.80™ 0907 -0.23 1.00
X9 023" 0207 027 0.92™ 0907 053"  -031 085" 096 001 095"  1.00
X10 0317 028" 035" 089" 0877 050" -0.38 0.89™ 099" 010 0.94™  0.97™ 1.00
" P<0.05 " P<0.01; " P<0.001.
F 6 Bk A IR I 1 3 A b
Table 6 Principal component analysis of different traits in Eucalyptus urophylla
FHJr Principal component T T T R E
PC1 PC2 PC3 PC4 h? u
$54E [F) & Eigenvectors
H 0.38 0.85 0.15 -0.08 0.89 0.110
GD 0.36 0.85 0.08 0.03 0.85 0.140
cw 0.42 0.85 0.11 0.03 0.91 0.080
X1 0.93 -0.30 0.03 0.01 0.96 0.039
X2 0.93 -0.26 0.04 0.01 0.94 0.064
X3 0.60 -0.35 0.14 -0.61 0.88 0.119
X4 -0.38 -0.30 0.63 0.39 0.78 0.217
X5 0.89 0.09 -0.15 0.09 0.84 0.161
X6 0.96 -0.03 -0.15 0.14 0.97 0.028
X7 0.05 0.09 -0.91 0.13 0.86 0.139
X8 0.93 -0.07 0.24 0.07 0.93 0.067
X9 0.96 -0.14 0.01 0.13 0.96 0.041
X10 0.97 -0.04 -0.08 0.13 0.97 0.031
¥EME Eigenvalue 9.06 347 1.42 0.62 - -
75 # 5tk Proportion variation 0.62 0.24 0.10 0.04 - -
FRTTHRAE Cumulative contribution rate 0.62 0.86 0.96 0.98 - -

24 WRBESHME

TP E M AIREBWICER 7), BRHAR K7 <57
S HAEARRFSN, HABMARTE K 53 F79 Jok oy <
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Table 7 Variance analysis of H, GD and CW in Eucalyptus urophylla

Ti 25y RIS B TR K o ANFEHEARTE K 5 x
TR BAEBI /N BARE, 1R AR
TEFE 5y <ot R BHARK LB 28 KT W s
by A28 0 i M PR TR) i B2 2 7543931 4 0.25. 0.16 Al
0.45.

FZ45 4 Variance analysis

75 %4y Variance component

K4y Fy Ky <375y X4 KR Kk <xEHER Feor <FER 5 % Reifaﬁmy
Water Nutrient Water xNutrient Block Clone Water x<Clone Nutrient xClone Error
H 50.54™" 202.9” 347" 12587  149.59" NA 83.13" 1041.25™ 0.25
GD 4057 258.07"" 1.94 0.84 2.19 0.04 NA 24.83" 0.16
cw  27.79™ 317.9™ 5117 3625  148.69™ NA 6.59 502.44" 0.45
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FER AU TSR LDUALO. ZQUA9. ZQUAS i
LDUA24. vFik )ik R ot & LDUALO. ZQUA9,
ZQUAB #l LDUA24 52 E#i 3229 A LL, “FHM 5
Ay HE 12.5%. 13.9%. 11.2%7#1 2.4%, ~Fiiiz
Ay e 12.1%. 17.0%. 16.0%#1 19.7%, “F35d
By I 10.8%. 24.1%. 10.9%7#11 10.7%.
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TN (R 8). BRI, MK /94, LDUALO,
ZQUA9. ZQUAS Fl LDUA24 HyH:AhMRAE ) K T
XTHE)AK 9 ). LDUALO il LDUA24 7RI 5,
R SN = L SNy SN o A L 1SSy
FH_E $5KF % 8 B2 E F% (E. urophyllaxE. grandis)
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Table 8 Phenotype value for leaf traits and genotypic values for growth traits of excellent clones

FLREME Genotypic value

- F & RUAE Phenotype value of leaf

it % Clone

X3 X4 X5 X6 X7 X8 X9 X10

H GD cwW X1 X2
LDUA10 16.15 0.167 1002 076 0.36
ZQUA9 13.92 0.169 2084 035 0.16
ZQUA8 8.89 0.233 8471 0.36 0.16
LDUA24 7.607  0.146 7.186  0.60 0.28
J& Bk 3229 1139  0.078 0321 0.38 0.17
E. urophylla <E. grandis 3229

J#k 9 Guanglin 9 1.822  0.099 0.637 0.28 0.13

0.54 20.32 146 1295 2.42 5.43 31.94 4156
0.36 22.03 0.97 9.82 2.54 3.89 23.84 2357
0.38 26.97 0.93 9.45 2.42 3.98 2324 2391
0.45 36.82 0.96  10.02 2.09 4.86 2541  31.02
0.41 30.11 0.89 9.55 2.59 3.73 2306 2250

0.39 30.67 0.81 8.38 2.74 311 2002  16.80
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