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VER W L BRI RRT R R B RERE T
SREL AL AR, 2kl ZEEL FAYL ALE?
2 42

(1. H EARME R AT B R MO 7T BT, B MOl 78 B A0 R B A seit s, T 5105205 2. mE ML IFRARAT, = 54 666499)

WE.: NIHEER & L EM (Eucalyptus grandis)tl K& &, XF 53 HAMEM 11 FiF 173 R R WA KRBT 247 .
REW, rAAERKMIREMBEM R RIEYEREEZES: WE. W&, BEREER. TR, 28 fFaaE’Ji%’ﬂiFﬂp_%E#%ﬁ
391K 26.90%~28.84%. 23.84%~25.28%. 62.34~67.55. 13.04%~25.62%. 13.04%~25.41%7135.07~39.93, - MfRFhIHIEf£
714 0.94~0.96, ZKFRiME S8 0.88~0.95, IS/ HTR M, MALH &, BHRML FIEAEIE 2K EAHI, WEsHm
YRR AR ERIDERR, TRS B REN 0.70, FHIRS T ALY 2 AAIKEIK R (P=-0.03). MBS L1
MIRLRN, UL BN NIERET, BHEE R mEIL 66.11%; NIERAME, MmEHE. TIBE 98 ML & 1R E R IR
AHIE], (RS [RMAIR 1A% 3 2 (B P R AR . DL 10% A ANIESR, KREEREUAEA 17 MK AL, ¥kE 1 SR L=
Copperlode). 4 5 (== Koombooloomba). 6 5 (&1:== Copperlode Falls Dam). 7 5(&1:>% Bambaroo). 9 5 (#E&E# KL 4RiE)
111 S ()R A8, 2 5B Ravenshoe)fl 8 5 (E 12 Tully Gorge National Park)Fhii % Bl 2, HERT 6 & 1K &4 289
F. 2835, 25, 425, 121 5182 5, WAl mAENEMES, WIIANIER R AR R HSE 2R R E
BRI Bk AERMIR; BRI, BiE

doi: 10.11926/jtsh.3692

Variation Analysis and Early Selection for Eucalyptus grandis Provenances/
Families in Central South Yunnan Province

WU Shi-jun!, CHEN Guang-chao®, XU Jian-min®", LI Guang-you®, SU Guo-lei?, LUO Cheng-xue?,
ZHOU Xing-rong?®, JIANG Cheng®
(1. Research Institute of Tropical Forestry, Chinese Academy of Forestry, Key Laboratory of State Forestry Administration on Tropical Forestry Research,

Guangzhou 510520, China; 2. Yunnan Yunjing Forestry Development Co. Ltd., Jinggu 666499, Yunnan, China)

Abstract: In order to select excellent strains of Eucalyptus grandis, the growth traits, quality traits and crown
width of 173 families from 11 provenances at 53-month-old grown in alpestrine of south Yunnan were analyzed.
The results showed that there were significant differences in growth traits, quality traits and crown width among
provenances and families. The phenotypic and genetic variation coefficients of DBH, H, V, stem form, branch and
crown width were 26.90%~28.84%, 23.84%~25.28%, 62.34~67.55, 13.04%~25.62%, 13.04%~25.41% and
35.07~39.93, respectively. The provenance heritabilities were ranged from 0.94 to 0.96 and the family
heritabilities were ranged from 0.88 to 0.95. The correlation analysis showed that there were significant positive
correlations between DBH with H, V, stem form and crown width, also between H with other traits. The
correlation coefficient between stem form and branch were 0.70, while that between crown width with stem form
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and branch were —0.03. The genetic gain of V was the biggest among all traits, and it was 66.11% by 5% selection
rate. The change trend of genetic gain in H, DBH, stem form and branch were similar under different selection
rate whereas the rank of their genetic gain was different. The 17 families were selected under 10% selection rate
by comprehensive index selection, which derived from No. 1 (Copperlode, QLD), No. 4 (Koombooloomba, QLD),
No. 6 (Copperlode Falls Dam, QLD), No. 7 (Bambaroo, QLD), No. 9 (Tianma, Dongxi, Fujian), and No. 11
(Leshan, Sichuan) provenances. The provenances of No. 2 (Ravenshoe, QLD) and No. 8 (Tully Gorge National
Park, QLD) grow slowly. The best six families were No. 289, No. 283, No. 2, No. 42, No. 121 and No. 82,
derived from six selected provenances, indicating that the selected families not only had good growth and branch

traits but also had rich genetic diversity.

Key words: Eucalyptus grandis; Growth trait; Quality trait; Heritability

P B AR &R SR AL, B
MR TR EFEAAAAE R IR AP SRR i, 1
i At R = R A b L o [ | ke 4
1890 4, FEZHMEREP LRI AE RSk, RS
iR Ma T, 19 40 90 AR MK R
TFU6 R A A ke N AR, B R oh 5] R Rk
THIRRAE T O b = B B 25 4% (Eucalyptus exserta).
Wit(E. globulus ssp. globules). #7###%(C. citrio-
dora). 4iH-#%(E. tereticornis). 75#%(E. camaldulensis)
FIRKMA%(E. robusta)Zs. 45t 30 ZEERBEMEET,
H AT ORI AR 1 RN LR = 2] 52 5 3
20 m® hm?™, H A EM(E. grandis)ZsFh i & 1)
FEiE 50%. EAZE T EIRTRAR, TR HE,; MW
A AN, REA s R, B
WA, SRR N IE, maR: SEEF, E,
WA, B, KEQEWS, Rt
X} 202 A~ B IE A 2K Z 0 A KR R SR N
TIARFR AT 4T, WR—HIRE, KR T
FpJE4A 18595, 18592, 18590. 18593. 18569 F
18180, [if & i HIFR A 17713, 18595 Fl 18592,
Ty ARl — 5K F [ — PR AS [R] B bk ) R I AR A AR 8L
RER

R L X PUZR N K2, HHEF

GG, S B P Rd B AR B X 22—,
2 DX R THTRRAE T 1) TG R 3 AR R b XA A
IR, mRE—, FEZ X T R B R
V5 5% Z 56 H A B X, AT AR XA ik A R
WRIT R oM ST B E R ALl . ARSIl I W A
WIH RSN 11 DR 173 DK RIFE 2 MR i
SEMERET, R e, H Sl
IR RZWARZE ST, BATHE B RFEFME R,
N E R E R BRI .

1 BRI %

1.1 RIS HBESL

RIS AT m A EE TR A2 4gl, Mz
KLE N 100°59" E, 23°61' N, J& ST [ W P 2=
KA, IR 20.3°C, SR & 1245 mm, £
F£H1E5-9 Ay, BEKEAETE, LHERACN
BT LA AT, R R, AR,

1.2 Fik

WIGHRR H 11 MR 173 MK &R, Hd 3
ANPPIE 31 AN F ok E A RAFRE, 9T 5]
o, AHEAARIECAE R GE 1) Frasre s i
KA, RAHMEHLX AT, 5K, 8 IREE, tk
ATHE N 2 m=3 m. A L% 40 cm=40 cm>40 cm [
I, BETERE R & FHAE 500 g, JRE 100 g, iBjitiA%
WL HIAE 500 g, IEMRATEE A 3 AN H, IEAREE]
N 2011 4E 7 A . F 2015 4E 12 AW & (H, m).
Hig42(DBH, cm). T-J&(Stem form). 4345 (Branch)f
7l (Crown, m). KT, R AT SRV 2 Ik
TN, FRERR Y A%, 1 R(ETA 2
A, T ETHE . ASERE), 9 ET .
ANEH) ARV 5 (a8 B IEGH), 758 AE 1~4 4,
SRR 3AER, [ R(EWHERE. Ha
X)), W8 s, Joi R KR I (5 A4
N H A, o alRAE 1~3 4

1.3 Gt

BARR AR (V) =H <DBH?/30000, X H Jy#f
w1, DBH Az,

A TRBOEBER AN 1=wah? (X — X)/op +
Wahe (Ko — X/ +wi i (X = X) o3, e, X 75
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Table 1 Information of provenances and families

KRS FhE5 R TS 4 (N) 4 (B) K (m) P

Family No. Provenance No. Seed No. Latitude Longitude  Elevation Origin
2~6 1 5948 17°00"  145°40' 420 Copperlode, QLD
7 2 5948 17°50" 145°35" 740 Ravenshoe, QLD
8~21 3 K.5390 ~ K.5403 17°03’ 145°37'  650~800 Barron Gorge National Park, QLD
22~47 4 K.5409 ~ K.5434 17°47' 145°32'  750~800 Koombooloomba, QLD
48~72 5 K.5051 ~K.5075 17°05'  145°34' 900~1200  Tinaroo, QLD
73~89 6 COPPERLODEO1 ~ 16°59'  145°40'  440~460 Copperlode Falls Dam, QLD

COPPERLODE17

90~97,99~131, 133~139 7 K.5000 ~ K.5049 18°56' 146°07'  800~900 Bambaroo, QLD
140~144 8 K.5404 ~K.5408 17°43"  145°35 850 Tully Gorge National Park, QLD
257 ~266, 268~ 272, 9 24°22'  117°19'  400~700 tEE RS ZRIE Dongxi, Tianma, Fujian
274~280, 282~ 285
286, 287, 291 10 30°07  103°59'  400~800 PY)I| B SE#E Heilongtan, Sichuan
288-290 1 29°57' 103953’ 450 D)1 Leshan, Sichuan

WORAE PO, 0° FortbRIEE 77, o FoR
PERBbRIEZ, wOMIEBPEIR A 2 G,
Howg+wy e +wi=1

BB FZHMANR: CVP =[5 /X =100,

82 NFMIE, X NI

B R AR: CV =87 /X x100, =
e 82 Rt X B

#fE AR R=06f I(of + 02 1K) » X:of
ARR(E R) T 258 o FNLRTTES RS KA
HRA.

BB, AG=R-S-X , S HEKEY
5 IRE B 22, X AR I

2 YRRITT Z

Table 2 Variance analysis of studied traits

KH SAS A0S R EEAT 7 22 50 i A
KA. A T A4 R B 52 A 1
Gt T ZE MR Yii= o+ Bityite, =
Wy A, p AEASTEIE, o NIXAHTE, B
RNRFE, yi AMIEIE], e NIRZE.

2 SRR

2.1 YR Z 5T

J7 ZEMEE R LW (R 2), T a HEAREFEFI K
RIEHEMEEER, RPSIKFIEIRRERRK
K, "B RS WE . MR Sk AL
FRIEXAE M ERARE, T, 2BAEIRTEX
M2 R B E R E.

A SRR H Hatz W FRRAE T pixid St
Variance resource Degree freedom DBH Height (H) Volume (V) Stem form Branch Crown
[X #4117 Between blocks 7 1.38 1.82 0.96 33" 6.15" 2.38"
FhYEIA] Between provenances 10 18.19™ 17.55™ 17.85" 22.82" 16.88” 27.01"
% Z [ Between families 121 9.52™ 7.84" 9.36" 186" 186™ 186"

** P<0.01.

2.2 HERPIBESH ST

M 3 AT, FARM AR AR B e R
X3 67.55%, Hopth MR 1) F A4 7 RECH 25%~
40%; LRI AR I B AL A e R BRI B =1 62.34%,
T ME N 35.07%, M4EN 26.90%, TIEAI4 BN
13.04%. HPEMARMEAEAR T REO, BHHEAR
KIERERE /7, 25 Gl i PR BBk . Tk,

PER B AR 7 RO/ DT REE 7 /50, (HigifE
5 RS R 5 ZAE VR ) B A A E AR
i, SYERFIRE L 718 0.94~0.96, IR
ZRAKR: KRBLE I N 0.88~0.95, Tl HEtfe
JideE, N 0.95, MR, WE. AR IR
I3y K B938E4% F1 4354 0.90. 0.88. 0.89. 0.94 £l 0.93,
RPYEAR EEE ).
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Table 3 Variation and repeatability of studied traits
iz W LRV REEA T Vi Jet e
DBH H \ Stem form Branch Crown
F AR 5 ZH Phenotypic variation coefficient (%) 28.84 25.28 67.55 25.62 25.41 39.93
BHEAR 7 250 Genetic variation coefficient (%) 26.90 23.84 62.34 13.04 13.04 35.07
FhiEig#£ 71 Provenance heritablity 0.95 0.94 0.94 0.95 0.94 0.96
K ik /7 Family heritability 0.90 0.88 0.89 0.94 0.93 0.95

2.3 HERBIAHR T

R Hra R R (GR 4), B RKIEREIE 2
W A IS SRR IR
g AR EAHDE, RN, Whikm, sk
MRR, TEE, R EEEE S

R 4 MERII S BT

Table 4 Correlation coefficient among traits

fl PR M 2 2 AR O, RIS B, BABOR,
BRRMBOBOR, FIRBGEE, 72 Bos), HidE
WK TS BRI R ECN 0.70, SURTH
e SR RS T B 2 AU R R,
EAREZ.

942 DBH W H RV FJ% Stem form J¥F; Branch
Wim H 0.84”
BRI V 0.93” 0.86"
T Stem form 0.26™ 027" 0.29™
43# Branch 0.14 0.20" 0.17 0.70™
st Crown 0.42" 0.32" 0.39™ -0.03 -0.05

" r005=0.178; 7 r001=0.232

2.4 YRIRBBAERE 28 50 A7

ME LRI, FEARFANIERT, BRI
P14 35 8 K, DA 5% N Nk R, AL 1 25
ik 66.11%; LA 10%. 15%. 20%. 25%. 30% A\
% F R, HoIs AR 3 28 3 i D 48.68%. 39.34%.
32.59%. 27.02%. 22.47%; LA 50% A Ni%kZH{J55%
A LAZRAT 11.399% A% 1 25 o J4 5 W e 10 A 189 2
PR SATEA A, AHR A RN I 12 15 4%

70
—— & DBH

:\5 60 —=— W& H
E 50 F —— HRRRHF V
by —=— TJE Stem form
3 40 - —%— 474 Branch
S 30+
<l
o0 b
b
=10t

0 Il 1 L L 1 1 ]

5 10 15 20 25 30 35

AL Selection rate (%)

P 1 HRIRTEAT AT SRR i (44 23

Fig. 1 Genetic gain of traits under different selection rates

BRI KT it A 2 . T -5 40 b (1 30 A 1 2
A AR SR A AR AT, UEBHIX A IR B
RORAEF AL AFINIEZRES, PRRIRA B 151
HEF A BT, DL 5% NIk RS, HEF N #bk
ME> Bt > p > I >0 8, DL 20% 9 N ik %
B, MM ABUBEE RN, MR, R, TR
SR AR, 2028 10%~12%.

2.5 IR /| KRS EREUERE

AT FEAE 3 A i B A B A KR A e
TR, AR KIRE., FREERW.
Fe 35 BR8N R &R BRI AR AR T
YRR 4 ANMPERFEFR IR E00 531 % N 0.6+
0.25. 0.25 f1-0.1. &itgi&HE#A (R 5), BN
1 SRhE, HUGE 11 S/ 4 SHE, 2 SH18 5 Fb
B2, SGAEmNE. BRMBUTHE, 4K
PRI 11 SME, BELgEEHAE =, BREZEHE
JREEAR IR T 1 SAIR, 1 SRR aRA R
A& 2 SRR 2.64 5.

SR ER IR, DL 10%/ERNER, K&
KR RIATLREHT . SRR 6): NIk 17
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MNEZEKALS. 45, 65, 75, 9 5H 11 SFf
T, HEZHT 6 ZHIK FR N 289 5. 283 5. 2 5. 42
. 121 582 5. ZRE RIHEMMIR. TH. &

®5 FERGRE TR

Table 5 Comprehensive index rank of provenances

¥ IR AE S 514 0.0538 mP, 3.38. 2.56. 3.34m
%n—00109, Aﬁ%%%%%*ﬂ‘%ﬂ\ :F‘ﬁZ\ éj\*jlz\ fErI]E
FAME 4514 0.0830 m®.3.62.2.71.3.29 m F1 0.1556.

FiE Provenance BV (M) FJE Stem form 438 Branch e I% Crown (m) 43{H Score
1 0.0643 3.49 2.69 3.03 0.1235
11 0.0739 3.02 240 3.90 0.1222
0.0550 3.51 2.61 3.15 0.0710
7 0.0595 3.25 2.46 3.44 0.0701
6 0.0557 3.38 2.60 3.28 0.0668
10 0.0566 3.44 2.48 3.59 0.0617
3 0.0543 3.34 251 3.16 0.0559
5 0.0483 3.57 2.70 3.04 0.0463
9 0.0470 3.32 2.53 3.05 0.0207
8 0.0458 3.20 2.40 4.04 -0.0156
2 0.0244 2.00 2.00 3.28 -0.1770
* 6 NERRZMGRE TEEHT
Table 6 Comprehensive index rank of selected families
ZZ& Family  FPJE Provenance ALV (M) T Stem form 43K Branch & iiE Crown (m) A Score
289 11 0.1255 4.00 3.00 4.00 0.3732
283 9 0.1232 3.50 2.75 4.00 0.3292
2 1 0.1044 3.64 2.74 3.86 0.2441
42 4 0.0823 3.78 2.79 2.53 0.1919
121 7 0.0933 341 2.71 4.00 0.1718
82 6 0.0708 3.73 3.00 2.40 0.1477
136 7 0.0865 3.65 2.67 4.16 0.1392
75 6 0.0726 3.85 2.87 311 0.1272
137 7 0.0664 3.91 2.89 2.40 0.1269
43 4 0.0730 3.65 2.85 3.15 0.1187
124 7 0.0653 3.80 2.86 247 0.1129
119 7 0.0653 3.71 2.74 2.58 0.0991
40 4 0.0804 3.36 2.34 3.67 0.0989
114 7 0.0807 3.19 2.31 3.56 0.0967
4 1 0.0682 3.52 2.76 2.87 0.0961
74 6 0.0713 3.74 2.65 3.59 0.0867
91 7 0.0822 3.09 2.09 3.66 0.0854
NIESEH 0.0830 3.62 2.71 3.29 0.1556
Selected mean
SRS 0.0538 3.38 2.56 3.34 -0.0109

General mean

X 53 A4 11 M 173 KA ALK,
JFRFR S R A AL, BT A MEIRTE RN IR [ X R )38 2%
S, RPS IR RMHREIZE IR
K, WAEANFEEE H AR AT R BN RGBT 3 25
TR A K MHIRTE ERZ(E. grandis)FHEFIZR &
[ 45 22 S Wi i 35 D228 it 2Dl e S 7 ) 2R3 1L G
E kAR 1 2% Z233k47 22 A A=A 50 A AE AR K2,

g BRI T MR EF R R 2 R .
R R R BRI AL AR S KA R, ¥R T
60%, R {6550 A 428 110 A0 Sl o e AR AT B R
Aok HAMRR R RECH 15%~40%, SHTA
(IR g4 SR — 5, pr MR 2 B B P UER R
RiL 7y, WIERR RBUE S, 4 0.95, HEH
SR, BE. WE. BERMEL. TR
IR R R AL 7143904 0.90. 0.88. 0.89. 0.94
F10.93, [FIFERAEmEE ). X0 T R4S
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SR T RE S IR 5%, B S AN [E AR
P B UONRIE 1~5 R4 LA (E. pellita) Fsf%
JIAE 0.1, BHE I ZERSHME R, AR H
T A G Hh ) B AR I B

ARG RT, MRS ME. BRI, T
TRl S AR B EAH G, SRS AR | R R W
REOK, Wdim, BHEMBERR, TRERE, =i
WARHERR, Ui WA ARAR AT 5 B e bn T A
R WS TR MR B AR IEAE G, SRR
s, BAREOR, RO, TIREEE, 5
FGERIAS], el A K — 28, Pl B A B 7T AT
AR TR R BB S M 1 K &

I8 I b PR IR AE AN AN 3 28 T () 8 A% 1 A
5%~500 [ A\ 1% 2 T FRLR A AR 1) 10 4% 3 7 4 44 I
K, 4 11.39%~66.11%. 1250 1038344 3 2 1)
A FEAME, TIE5 70 AL 1 5 1224k
AN SR AE AT, SR B ] 1 B R R I
B2 IR B PRy B AR o 5% AN FE I, MR
B B 3 2 75 S AR, 209 NIRRT,  FRARA AR
BB RO, BRI TR R s A
an AR ARIT, VBRI RS, IR A ALY 5
EA AL, RIS AN R PRAE AL 1 2 R HE -t 2 52 2]
SO, [RGB PSR NAZ T S e I E B AR

FIHEEETREUER:, ZRE TR R TR0
TRARFI R0, 45380, 15 (B 1= Copperlode)
11 5 (DU SR )RR 1S o B, 2 5 (Rt 22
Ravenshoe)fll 8 5 (=% Tully Gorge National Park)
FRRINI S, LRE15r NE. LL 10%1E A NG
B, WSREXRKRITREGEEHTF, NEM 17 MK
A¥JRH 15, 45 (E -+ Koombooloomba). 6
F (KL= Copperlode Falls Dam). 7 5 (Bt =
Bambaroo). 9 T (#E 4 R L ZRE)M 11 FME, Nik
KEABPMIR. TR o saii Al 58 5 0 A
0.0830 m®. 3.62. 2.71. 3.29 m £ 0.1556, HE4 7T 6
YK RN 289 5. 2835, 25, 425, 1215
1825, MARSMELL S, 95, 15, 45,
7 56 SR, BHANER RAMAERI R A
MEZHEMRET . RN, WRE T IR
R R AR S 11 50 9 5 (KA MR B A oK
IR RILFRIE T
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