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Abstract: In order to select excellent provenances of Eucalyptus grandis, the traits of 177 families from 13
provenences were analyzed. The results showed that the individual volume had significant differences among
blocks (P<0.05) at 22 months old, other traits were significantly different (P<0.01) among provenances, families
and blocks at 22 and 50 months old. The top three provenances of individual volume were No. 2(came from
Copperlode, QLD), No. 3 (came from Ravenshoe, QLD), No. 1 (came from N W Townsille, QLD) and No. 11
(came from Heilongtan, Sichuan) at 50 months old. Meanwhile, the volume increment of 78 families was bigger
than the average of all families (0.08 m®), and the top three families were No. 2 (came from Copperlode, QLD,
provenance No. 2), No. 156 (came from Tianma, Fujian, provenance No.10) and No. 93 (came from Bambaroo,
QLD, provenance No.8). At 50 months old, the heritability of DBH, height, individual volume, stem form, branch
and crown width were 0.56, 0.91, 0.73, 0.67, 0.64 and 0.76, respectively, while their phenotypic variation
coefficients were 26.64%, 29.37%, 64.41%, 17.58%, 15.26% and 45.80%, and the genetic variation coefficients
were 25.94%, 24.30%, 60.97%, 28.59%, 26.07% and 42.96%, respectively. The correlation analysis showed that

e H #: 2015-09-14 B2 H: 2015-11-30

HEWE: “+H” LASUEE FRHE TR (2012BAD01B0401) % Bl

This work was supported by the National Twelfth Five-Year Science and Technology Plan (Grant No. 2012BAD01B0401).
fEZ WA ke, B, @R, -+, L4 S0, BE-mail: zhangjie2067@163.com

* WAHVE# Corresponding author. E-mail: jianmxu@]163.com; wushijun0128@163.com



534

TREESE: BRI/ KRR GRS

281

the branch and crown width had negative correlation, others had positive correlation. Therefore, combing the

growth traits and form quality traits, four superior provenances and eighteen superior families were selected.

Key words: Eucalyptus grandis; Provenance; Family; Growth traits; Quality traits; Heritability

Eik(Eucalyptus grandis) @ XU 5. 10 & f ik 0,
JR P TR AR AL X, AL Frg4 220~32°,
MK 0~300 m, EWAY, FFFEKE 1000~1700 mm,
RIHETE 29°C~32°C, A H 5C~6C, Hikie
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PRAKH ARSI A LS R, i 3 SRR B
PAT o

A RA A MAEKER X 146.62 m® hm P, i
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Table 1 Information of provenances and their families

IR, MARL LGSR A VIR, AR T RF
KA g 1 AR B 13 AR 4 AR
FRIR) 177 DK REAT S 4 F 2 A RIERAE
PEIRAR A, X Bk 5 A PR 8] 38 1% 22 5 AR 5%
RABAT T, 485G ERMRATE B IR B HR R,
MR e H AR R AR/ R R, )R SRR Bk
TARBEE Ao

1 a0 s HE

RIS HAL T R A TH I i % L By PR, T
112°5'31" E, 24°3326" N, J& T/ IF #0725 RS fi,
S, RESE T, WERI, FIRE 18.8°C,
P& RN & 1687~2400 mm, 4x4F 18 K H LA e, P
BIAHRHESE 82%. 358 HH B (< 5 B XA 17T s P
SRR, DIRRE R, MZRE, LR,
435 pH 5~6"",

2 PRIV

RIEHEIRE 13 MFPREFNF=H(E DI
177 MR F . ARV H T, 5 HRAX, 8
ANEL, BRITHEAN 2 mx3 m. AT 40 cmx
40 cm>30 cm KX, &7tk L R 750 g, 18

PR RIIE 350 g, EMATHEEE Y 3 H, &K

KRT AR5 TR B (N) 2% (E) MR (m) 7= b

Family No. Provenance No. Seed No. Latitude Longitude Elevation Origin
1 1 5948 19°01’ 146°08’ 880 N W Townsille, QLD
2~6 2 5948 17°00’ 145°40' 420 Copperlode, QLD
7 3 5948 17°50 145°35’ 740 Ravenshoe, QLD
8~21 4 K.5390~K.5403 17°03’ 145°37' 650~800 Barron Gorge National Park, QLD
22~47 5 K.5409~K.5434 17°47' 145°32' 750~800 Koombooloomba, QLD
48~72 6 K.5051~K.5075 17°05’ 145°34’ 900~1200  Tinaroo, QLD
73~89 7 COPPERLODEO1~COPPERLODE17 16°59’ 145°40 440~460 Copperlode Falls Dam, QLD
90~139 8 K.5000~K.5049 18°56’ 146°07' 800~900 Bambaroo, QLD
140~144 9 K.5404~K.5408 17°43’ 145°35' 850 Tully Gorge National Park, QLD
145~170 10 24°22' 117°19’ 400~700  fREKDARIE Dongxi, Tianma, Fujian
171~173 11 30°07' 103°59’ 400~800 U )12 e ¥ Heilongtan, Sichuan
174~176 12 29°57' 103°53’ 450 P)Il &1L Leshan, Sichuan
177 13 24°37' 117°46’ 450 REAE Yanxi, Fujian
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Table 2 Variance analysis of families at 22 months old and 50 months old
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A ¥ E]:il3 e life BARRM R T ks et e
Mouth Factor DF Height DBH Individual volume Stem form Branch Crown
22 Y Provenance 12 228" 231" 3.86"
K% Family 163 2597 247" 229"
X4 Block 7 150.46" 53.66" 9451
50 Y Provenance 12 3.04™ 2337 3.157 2.817 2.78" 408"
% % Family 163 2.75™ 1.99” 2.18™ 2.05™ 1.64” 1.68"
X4 Block 6 271917 9.92" 45.77" 29.75" 34.83" 71.81"
% P<0.01.
3.2 MYRZ ELE 6 5,

Xf 22 AR 50 F AR IR AT X A
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EMRE 1SR 9 5, WIRENAKEHRIIE
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50 FAERT, BBRM ARSI RS 2 5, HiK
R3S 15, BENZ 125, 2 SHRKMA.
BE . B2 Al 12 510 1.49, 1.23. 1.15 f%. 12
AP, WERT =202 2 5. 11 59 5,
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A, BoNFag. 50 AAEBEMNESRR,
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Table 3 Multiple Rang Test of assessed provenances at 22 months old and 50 months old
Ak IR BRI B (m) 4% DBH FIE Pagsd SEIE (m)
Mouth Provenance Individual volume (X 10° m’) Height (cm) Stem form Branch Crown
22 13 2.48a 9.98a 7.94a
1 2.41ab 9.99a 7.6ab
9 2.31abc 9.74ab 7.74ab
7 2.28abc 9.68ab 7.65ab
2 2.24abc 9.61ab 7.65ab
10 2.18abc 9.54ab 7.53ab
5 2.16abc 9.65ab 7.59ab
4 2.09abc 9.59ab 7.52ab
3 2.08abc 9.24b 7.35ab
8 2.05bc 9.43ab 7.44ab
12 2.04bc 9.29ab 7.32ab
11 1.99bc 9.43ab 7.3ab
6 1.94¢ 9.29ab 7.25b
50 2 9.90a 15.98b 12.73a 3.14ed 2.29a 5.26bc
3 9.66ab 14.77b 13.02a 3.59ab 2.27a 6.24a
1 9.60ab 15.25b 12.66a 3.00e 2.43a 6.24ab
11 9.11ab 15.48b 12.59a 2.95¢ 2.39a 4.09d
9 8.75abc 15.41b 12.14ab 3.23bcde 2.49a 4.57cd
7 8.52abc 14.81b 12.13ab 3.16cde 2.48a 4.68cd
13 8.48abc 15.02b 11.69ab 3.63a 2.57a 4.39cd
5 8.38abc 14.75b 12.09ab 3.28abcde 2.48a 4.94cd
10 8.36abc 14.94b 11.99ab 3.30abcde 2.39a 4.70cd
8 8.21abc 14.69b 11.95ab 3.40abcde 2.52a 4.56¢d
4 7.74abc 14.87b 11.75ab 3.35abcde 2.49a 4.51cd
6 7.61bc 14.40b 11.71ab 3.31abcde 2.56a 4.41cd
12 6.66¢ 12.99¢ 11.03b 3.44abcd 2.39a 4.62cd
[ B AR J5 AN [F) 7 BEROR 22 57t 3 (P<0.05) . FR[F.
Data followed different letters within column indicate significant difference at 0.05 level. The same is following Tables.
4 FRIRMEE S
Table 4 Variation and repeatability of assessed families
22 A4 22 months old 50 A4 50 months old
Wi mE IR g gy RRMBUCTR e e
DBH  Height DBH Height Branch  Crown
volume volume form
FRAR 5 R M Phenotypic variation coefficient (%) 2721  24.34 62.07 26.64  29.37 64.41 17.58 1526  45.8
L4855 250 Genetic variation coefficient (%) 25.81 21.88 57.61 25.94 243 60.97 28.59 2607 4296
i#4% 11 Heritability 077  0.88 0.83 0.56 091 0.73 0.67  0.64 0.76
5 FRMRAFTIA KR
Table 5 Phenotypic correlation coefficient among traits in families
iz Wi R A T Vi S
DBH Height Individual volume Stem form Branch Crown
Jf44%. DBH
W Height 0.662"
B Individual volume 0.911" 0.798"
T Stem form 0.199" 0.087" 0.168"
43 #% Branch 0.108" 0.0417 0.085" 0.574™
jiliE Crown 0.575" 0.509" 0.606" 0.034" -0.072

*: V0_05:0.062; Hk ro_01:0.081.

MRS, oAb IR ] 8 AR 2 ARG, 3K

FRAA G A MR I i SR A6 T 26 S P

3.5 R AR/ R RHITHE
DLERRAM R A KXt 22 HART 50 A4 E#%
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Table 6 Traits of top 20 families according individual volume at 22 months old

S R (m) Hg42 (cm) PRI (<107 m’) He4
Family Height DBH Individual volume Rank
2 11.13 8.93 3.06 1
156 10.79 8.52 291 2
87 10.62 8.32 2.86 3
84 10.63 8.48 2.75 4
148 10.45 8.37 2.75 5
74 10.38 8.38 2.74 6
160 10.41 8.20 2.70 7
104 10.40 8.30 2.70 8
105 10.65 8.51 2.68 9
26 10.57 8.29 2.66 10
150 10.32 8.27 2.64 11
78 10.15 8.11 2.62 12
144 10.06 8.18 2.60 13
4 9.96 8.18 2.59 14
158 9.99 8.09 2.59 15
107 1033 8.29 2.57 16
161 10.08 8.09 2.55 17
8 10.29 8.15 2.53 18

67 10.12 8.11 2.52 19
118 10.19 7.99 2.52 20

KA ZIB{H Mean of all families 9.51 7.48 2.11
TR K 2408 Rang of all families 7.20~11.13 5.73~8.93 0.86~3.06

R 750 I CLERBRAMARHER AT 20 44 1R R R R ERFEE

Table 7 Traits of top 20 families according individual volume at 50 months old

ESA WE (m) 9% (cm) FRRFEL (<107 m) T P SR (m) He4
Family Height DBH Individual volume Stem form Branch Crown Rank
2 19.09 14.71 1431 3.13 2.38 6.09 1
156 17.12 14.04 12.22 3.11 239 6.11 2
93 16.73 13.83 12.21 3.56 2.70 5.42 3
67 17.14 13.76 11.70 3.45 2.59 477 4
137 17.32 13.63 11.60 3.26 2.63 5.53 5
125 17.30 13.53 11.19 3.48 248 533 6
16 17.48 13.24 11.14 3.11 2.46 5.46 7
160 16.97 13.31 10.72 3.56 2.67 4.88 8
4 15.81 13.33 10.71 3.00 2.56 5.14 9
88 16.36 13.07 10.65 3.28 2.44 5.82 10
161 15.68 13.16 10.58 3.58 2.71 457 11
84 15.97 13.46 10.50 3.14 2.67 5.10 12
149 16.65 12.99 10.42 3.05 243 5.95 13
144 16.13 13.46 10.38 3.43 257 4.96 14
118 16.85 12.92 10.34 3.46 2.69 4.96 15
68 16.26 13.49 10.34 3.48 2.44 4.80 16
83 15.96 12.81 10.29 3.45 2.65 495 17
38 16.03 13.00 10.29 2.96 2.38 5.88 18
126 16.20 13.08 10.22 3.33 242 5.44 19
28 15.97 12.70 10.22 3.07 237 5.20 20
SR K R IME Mean of all families 14.76 11.97 8.00 3.31 248 4.65

AR ZA20E Rang of all families 11.47~19.09  8.20~14.71 2.00~14.00 1.00~4.00  1.00~2.86 3.07~6.24
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HAERAH 78 KRR EE SEK R
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22 Copperlode 1) 2 S #hiE), i%0.14 m®, {H
TETE R AR R AR T S AP 3 ME

50 AER EREIBE . BE. B T8,
Sy BRI MR B A% 779 318 0.56+ 0.91. 0.73. 0.67+
0.64 1 0.76, MEME/DN, WERK; TIE. o
R TRE R PR IB A AR S R E 7 0N 28.59% 26.07%-
26.07%. AHRHTRE, BRIEHR A7 57 5 55 1) 57AH
Kb, HAbMRAIY RIEMASC. 454 EKIBRE
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8T 5 SE BRI AE =
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