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AT, AT AR R, A4S
JEE RN B S e S XU R I 2 A R B AR,
o, 2R 5s B R ARBTPE R R R . 5
AWFTERM, REXGE SR ARFET R A % B A7
FEFABIC KRS Francis™ [FIFE R, AM %
R L AR R RN 25 5 BT T RN B AR B
%, Hop, sl A R R S R Rt
EMPAPERE E BN EZ —,

2017 4 8 A, 13 Fom#al KBRS 7T AR
Wil . G Ilgnie ek, o BE XU 14 9
1XF% 4 d, 145G XM~ AT ARG IR R
WEERG, PO X 12 9%, Em 2R TR e
FRERBGT AR SE 22 R AR E R A X e
PORPERGIFZE R, R DR [RIRNEAIEE R b Rt
PRV, R EAT S2 Sl i T A 4438
FPREATHUREEANY,  ELEE WA (b2 g o S HT A
KGR RIE . L, A SRR TS Ffii R

G WA B E R A5, 456 R IRl AR
Koo EBEARFIAR 4 BOAAR BEA T AR S0 AT, - B 1D
REAMZRM TN S A L TBIRTER, AB B
LA o 2 A R BRI AEAH G R AR, TFIRE S
M AR, SR ST IR A 3 R o i A T A
BoyE A . ML R HYUAR R, I 45
MR RFMIEF RS %

1 #REF&*

NI LR 5 a0 %
B AR AL T AR A LT R o X A B
(112°52'E, 22°22'N) , i{5tsl . 5t
MBS 225 30k (191 i) — B, B A%
(Eucalyptus urophyllaxE.grandis) % 38 2 & VA &
¥¢ (E. urophylla S.T. Blake.) N £} /& | FH #% (E.
grandis Hill) HACA, R 6x6 Hr K sg Bl i1 3k45
36 MHERF (£ 1) .

1.1

F1 EMEIER 6x6 XEIZITHILETIFEE
Table 1 Reciprocal crosses design among six Eucalyptus urophylla and six E. grandis parents
A XA Maled
Female? G5 G8 G9 G10 G19 G24

U2 U2G5 U2G8 U2G9 U2G10 U2G19 U2G24
U8 U8G5 U8G8 U8G9 UsG10 U8G19 UsG24
uUl1s U15G5 U15G8 U15G9 U15G10 U15G19 U15G24
U21 U21G5 U21G8 U21G9 U21G10 U21G19 U21G24
uss U55G5 U55G8 Us5G9 U55G10 Us5G19 U55G24
DU1 DU1G5 DU1G8 DU1G9 DU1G10 DU1G19 DU1G24

1.2 AR FERER TG BRER AN E
BXEERT, WE T 103 4K MR
(W& (H) . Mfe (DBH) ) FiktEHRA R
BRE, AR AR MR GEEATIE ) o
W AR TSR rbes, SE0 R L b 2 A0 ) Y e e
7, WM. TIEA 4907%, | FhETEE.
T e T REL, 15 4 75 2 9ChEME T, Doy
NEAH KA, 43458 3 1A, 270
A RAL, 15208 49T 2405, A2
N 2 UL EREL, 1815, B (7 ,md) it

V = nx(DBH/2)* x H/30 000

1.2.1 MABRMFBAE 755 MR/ Pk 2 £

SR, WAL I AERRARAL AR S mm AR
HERTIOAROS o T 5 AR A2 B AT R4
MR bR FEREARINEG 1.3 m AEBUR T 3 cm JB
AR, BEAMB AR, Bl 40 BA 60 By
ARNERFE

122 MBABRBEAFESGNE KRR
RHHEAEI @Y, At B h)a, RS 4ER
0 M (FQA-code IDAOY) il 5 £F 4 K F1 £F 4
BE, AR, fF 6 MEEPER 44 E
82 RORE I B A k224l 5y, RSN ERh RS
B TFESL 0.1 g, JRFERES AN 1.5 mL72% i
W2, etk s inA 56 mL (9258 FK, e
JE R R 120 min, ] G3 3RS T, Ik



5558 R, FF REMOSHRF SHUAESCER PR 7T SO 15

HE TS 105°C HEARHE 6 h, HETRTE AR, Hi
WA HT IS B 2 AR AR R A 3 HL 10 mL il
UEAF RN AW, IR AN YT N R R A R
ik, FIAHIE TR 5 mol L Y AU A AL BN
PR, ML BT 1CS3000 FI S
FaP Hi ARG ESTREEMES &,
LY R SR T RITRARE . BEFL b BA
Wi RHEEN 4 PR S, KERTRETA
BARZERIFEARZ A,

1.3 JHRERNE

WEPEAE 5 G XETAE K R AR R
IRREF RS 15 d, DL 5 X E LGP bRk 2
WiAE B, Al SRR A B XU(E ( Wind resistance
value; WRV) . T4, BT&AHBMA (A
ZRE) , 550 TH, WTERVNT 45 B,
1545y, MK, WA T 45 B, AnEE
K, #8345 VS, W47 B e 172 L
b, 20 V&, WTHrEE B RE 12 D
T, 515,

PO IR EHRTE ST 220007 . LS8
BT T ROE 5% 54 . KE S IRER (%) M
FNE R EARUT

PRAF R = (1T 5 w8+ 11 900 5 19 2L
) R 100%

T GAER= T G 5 1 SR E<100%

1T 9 X %= 11 T 5 A MR i< 100%

A E =TT & R SR E < 100%

IVGRE =TV i R B E< 100%

VYR EH=V RIIT i 5 Bk £ < 100%
14 EEFE
141 IR AKFERME DIACRAONEE Hbs, 1k
FEOARRM R . A | PUXUEI R T BARE R
FRP AR R A F
142 R Hy o 4Fsdst fH RSt
13 2R HR AT T RS 430T, AR 32 425
B T AR, BAR T IES A S0k [23],
) R AR AR R A L T AR

2 RGN

2.1 ZEMEIXRI

HE 1 ATA: RREMZA T 9. THNFER
LSRG 2 i 2 5 T R A el A iR, 24y
I, IV, VERFERYEEMTRE, REPLFE

32 AR B P A A L R AL TR R T
B ST = T i R D O £ B
5B, 4cm A 1 AMRRPY, HEEMEN R
PANFER, B 2R ZEXEmW, I e
AMMEFEAZ TRV FINE, HERR Y,
VYRE G HZ#i L, BRI, #y) %
AT BN 26.0~29.9 cm YRR A 4Bk
Pk, B4R 6.0~9.9 cm RUMRA LIS A 10.0~
17.9 cm WIMORTE 5 &A= T4l

R A AR
8888338

Wind damage or general
preservation rate (GPR)/%

|

] Il v V EMRAF3 GPR
K FELE Wind damage level

0 JBFEHE Eucalyptus urophyllaxE. grandis
u B4 Eucalyptus urophylla

B 1 #F5EARNRHERNE RN BIEREFRIILL
Fig. 1 Comparison of wind damage rate and general
preservation rate of hybrids and maternal as controls
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Fig. 2 Wind damage rate of different diameter classes
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HIZE 2 Al POXEAEAS R AL & 18] 22 b %
(p<0.01) , UdWIBT X BT XUE RS B 20 5 R AT e 4%
ST TEIXAH 22 AR, UL I (A PR L
—H, AERMRRGIE BRI A A R X 2 1 2 B
W E 2 MBER L 4E TEE P2 & 1) 25 5+
B (p<0.01) 5 RMEAREE . RKBRG R
L AR S R AL 22 A B2 (p<0.01)
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®2 EMF, FERFTEST
Table 2 Variance analysis of F; hybrids from Eucalyptus urophyllaxE. grandis for traits

. Ji58ERIN AR R AR e 5y

HiRE Form quality characters Growth traits Wood traits =] Chemical composition

JrERE Wind resistance — — - - - - H - -

So rce“ e value T Tk Wi B BN R AFYEK 4T AR L iz AR KRR LA%R
u - Stem CR H DBH V BD FL FW  FLIFW = C L HC
DF DF

F F F F F F F F F F F F F

2% Hybrid 35 1.80™ 2307 1.66° 1.5 160 177 1.10 1.07 1727 0.96 35 1.04 0.86  0.63
X 41 Block 5 2.18 0.93 1.09 05 1.7 06 5207 125 0.75 0.88 3 1.03 4177 718"

VE: RN ZE TR (p<0.01), *Fon £ 7 E3E (p<0.05). FH.
Notes: ** indicated extremely significant differences(p<0.01), * indicated significant differences (p<0.05). The same below.

VAR TEL AR FREREMREER K PAERSEREAREFREL . KM,
TEAHSG, SEFHE RN BRI, SL74

=k

R3 EMF, BERMARSHEIERKEAUFAS BREE REEXE
Table 3 Genetic and phenotypic correlation between individual volume, wood traits and chemical composition of
the F; hybrids from Eucalyptus urophyllaxE. grandis

PR Traits AR BD AYKFL AU FW FY4EKGELL FLFW A%FEC O KREL  PYER HC
1% Genetic —0.66 0.81 0.78 0.77 0.99 0.77 0.76
RV . . - . " -
# Phenotypic 0.11 —-0.24 0.12 0.21 0.07 0.27 —0.02
24 MINESZFMHEREHEXES WAL, PINESLYER | 458 . 4Kt

M 4 A 2R IUE SAERMRE AR RRESRERRMGARE, ML, 45
BRI, EWEFERMOMCE, MIARARE ., PR TR, MROREZ M X B, 2F
WA . BARRMBUBOR, SZXERBOR; PIXMES  4ESER 5 m PR iE bR, £F4E 58 S HUXUE AT R 26 2
MR R AR EME, SAHER . F45%E R; SIKESEAAERSEE R ENRMIEALS,
WEEBLTANG, SAMEAREE ., FHERKTEL.,  SAMEATE, SEXTEMARRTEENE
HEREGE, RBRRSTRACEIESEEAREN  FHHX,

F4 ZMFRRNESERK ERMEERDESEE REEXME
Table 4 Genetic and phenotypic correlation between wind resistance value (WRYV) and growth, stem-form and wood traits
from the F1 hybrids of Eucalyptus urophyllaxE. grandis

PEAR Trait WE R BEHME RARE R TR 4K G4 KR 4R RRE ke
ais H DBH 14 BD CR  Stem  FL FW FL/FW c L HC
piRg 0tk Genetic  -020 012 -0.34 0.68 -0.65 058 —090" —0.89" -0.61 -0.78 —0.71  —0.52
WRV %7 Phenotypic —0.24" -0.29"  -0.32" 0.08 -0.01 007 -026" -0.17 -0.20" 0.06  —0.06 0.13"
2.5 XL R ZefhikE 1B 19 A% A6 Y [ 43 90l 4 0.050~0.154 m®, 0.453~

251 pmadpkoksm DCEMONESE BAR, R 0633 gem™, 1.71~4.45, Hr, 2 A~ ZuFlok [ £
FAIST I TRIEZS BB R R EEAR BRI A ULS, RIZCR AR B RIFMEMIE T .

T E R, 4550 (R5) B AEM 34 252 ZRSOMEEELRE 2 TR,
FANERRRMA R . AR BEAS S BT XA AR L 1 5 A 3 B 9 TR 43 501 31.59% . 17.62%.
3R 0.121~0.128 m*, 0.524~0.567 grem >, 3.500~  12.03%. 8.85%. 8.05%, Zi 143 4B MRy
4.059, 36 NAFPEARRMEL . KB IEAREERBIR  78.14%, HATHHEMEE AT 1. WREHEREAM
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Table 5 Result of superior F; hybrids

e R 260 LR A SR E HUAE
Superior hybrid V/m® BD/(g-em™) WRV
U2G24 0.126 0.567 4.059
U15G8 0.128 0.524 3.500
U15G19 0.121 0.535 3.750
KSF{H Overall mean 0.114 0.519 3.468

R PRI REAIE 1) 22 25 H 2 100 1 R G A3 R
Y,=0.420H+0.471DBH+0.456V—0.211Stem+
0.421CR+0.180FL—0.251FW—0.214BD—0.140C
Y,=—0.248Stem—0.550FL+0.108 FW—0.128 BD—
0.557 ( FL/FW) +0.257L+0.456 WRV
Y;=0.139H+0.164V+0.130Stem—0.160CR—0.233
FL+0.276FW+0.305BD—0.616L+0.230C+0.486 HC
Y,=0.295H+0.106V+0.244Stem+0.243CR—0.120
FL—0.267FW—0.320(FL/FW)+0.597C—0.400HC—
0.272WRV
Y5=0.117V—0.577Stem+0.438 FW+0.414BD+
0.180(FL/FW)—0.45THC—0.179WRV
R rT A, 725 1 ERar Y P,
¥ (DBH) W &RFm K, HIGEHRHMR (V) |

i (CR) Fbm (H) MR, F£HE 1 FWsr
FERBAERE NGS5 2 Tl
L, BIXUE (WRYV) WMERBEK, £WHHE 2 F
B R B R MR S8R 8 3 BT Y,
ARG (HC) MREURK, Kk AR
[ (BD) RIS 3 F W00 FZ WA M BT 25
GARbR; B4 FWG Y, AHR (C) MRR
K, RS 4 20 BB RBARM LA R 25 &
Tebr; o5 ERSY Y5, AT (FW) MIEREUR
K, HKREEAZE (BD) , RWKE 5 £
BRI P R 2R B AR bR . FHEE 6 FTA: £
G HEART 7 28R4l A o U2G19, U21G19,
U21G5, U55G5. U15G5. U8G10, U2G10; K
FUEIRZRI (55 1 ERUME ) HEART 7 24124l
45 U2G19, UI5G5, U21G19, U55G5. U21G5,
DUIGS. U2G10; HLAERA (5 2 F M5 E )

HE& T 7 2 0924Fh4H40 U21G5 . USG5, US5G19,
U15G19, U55G9., U8G19., UI5G10; AMAHFEZEM
(%5 3. 4. 5 FHOLEATY) HefRT 7 SRZ<F
40 U55G24, USG9, U55G9. U55G8. U15G19,
U15G24. USGI0,

&6 F ZHMHEE THWEENSE
Table 6 Each principal component value (PCV) in the top 7 of F; hybrids

i B Z& 7 Superior hybrid Y It K24 Superior hybrid 7

1t K 44F# Superior hybrid

Y, i R %% Superior hybrid Y35

U2G19 1.12 U2G19 3.48 U21G5 3.93 U55G24 3.81
U21G19 1.03 U15G5 3.00 U8GS 3.13 U8G9 3.63
U21G5 0.87 U21G19 2.80 U55G19 2.26 U55G9 3.08
U55G5 0.81 U55G5 2.04 U15G19 1.43 U55G8 2.93
U15G5 0.73 U21G5 1.96 U55G9 1.34 U15G19 1.97
U8GI10 0.60 DUIGS5 1.56 U8G19 1.22 U15G24 1.58
U2G10 0.59 U2G10 1.35 U15G10 1.05 U8G10 1.36
3 3t ) KR S S A B i | T4 2 Al M L

AR TP B AR RS AR | T
LR YA T L MOR TR B 2t W 3 O 0 2 R AL TE AR
K, SHERKENDEFERMIAME, SA4RMF
RS BN EBRLEANIC, BAs% (Eucalyptus
urophylla x E. camaldulensis ) A< PEIR 5 I A%
FE . YK R B R BIEADG, 545 E
BRI B4R (E. urophylla x E.tereticornis )

IEARG, SPAfERERAARGR S EYE D E
ERAN D Wk (E. globulus Labill. ) Wigfs 5
LPYER S R AURETR & &80l 2 B 5L IR ARG
FREAL AAHDEE, DL EFR 2 R G AW 545 R A5
A3, AN[EBRE AR 5 A BRI A OGS
FA—E SAWIGER, S254% (E. nitens Maiden. )

J A% 55 B A 5% B AR AN ] b o5 T] 7 35 4% AH DS =0
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A, 7E—hl 2 AMRIREAR B E IEAE, H—1
Mg 2 AR R B R C, X ERMAERK SR
PR T 7 A G O 2R 7T R I A 4 ot 0 B 53 9 AN ] 17
AR

PURMA 5 A R MR AR 3 R PR 67 R RN (8
FEAR AR, RPAMARK SRS, rRGE T8
o A FE B RS RS FTXAE 1 TS
TE B bR R B 25 5 32 R B, ARG, g
2 H 26.0~29.9. 6.0~9.9 cm AY B A F I #2 Ky
10.0~17.9 em IARATE 5 St T3l . RN
XA R AR 1 27 Ak To Pk R AT KU 5E
SRR, ARG AR 5 A TR IR AR XU R
BT 23 A AR, L, ZEPER MR
REJT SRR R/ NAEDCOC RN, RE 25 ek oA
KB B FIHTRME: . AR P2 5 AR HTE R
PN EERRZ —, TR, APtk
FARARBURGE T BA —E A ORI Hi K
RERIE AR LRGeS AR ERMN, R
BB, R RERE MR, HytX e
SR BRI, PURE S AR AR 2 R 4T 4
F.OARESEMCAEE, WTRERF ARG X
WK, INZARARRBIARK, XA 2 T
FF ik,

LA P Ry A 0 R FE AR () 48 bR AE B A2
Berh ] B SEA R B BE RS, Rk, AWFR
KM VIR, S56 MR AR AR A
BUOXUETE 3 MER 2R U2G24 ., U15GS. U15G19,
Horr, 2 A4k A Rl—BEAR ULS; SR £S5
Br, i T ERG LRI HERTT 7 GRS, S
WISk U2G19., U21G19, U21G5. U55GS5, U15GS,
U8G10. U2G10, 37 ¥ PR Hh i 24 Fh U15G19
FEPURRIL (5 2 FRisrE) hHERSE 4, TEARM
MR (53, 4, 5 ERALAES) HEAF
550 2 IEMR IS RA T & — B R H T REh &
BT 53T TR R F2 05 R BT ER AN, iR T
WU S et tRag b, IR BRIAR T H R AL
T, SR FH ST Y TR T B A IR A A i R R
AR REER AR BB 2 R

4 i

R R M R ARG XU T R M A R A X IR
HARMBIME S e | 204 v i s L T

Ko RHMSIIRG:, UM NEE Bir, 456
MR AR AT B FBT AE I 3 AN R 24 Fh,
43R U2G24, U15G8, U15G19. R E R4
MrEf G e, LR RIBIFIIHT 7 24504300 R
U2G19, U21G19, U21G5, U55G5, U15G5 ., USG10,
U2G10,
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Correlation Analysis and Selection on Wind Resistance and Correlative
Characters of Eucalyptus urophyllaxE. grandis F,; Hybrids

SHEN Le, XU Jian-min, LI Guang-you, HU Yang, WU Shi-jie, LIANG Guo-jian, BAI Hui-wen

(Research Institute of Tropical Forestry, Chinese Academy of Forestry, Tropical Forestry Research National Forestry Administration Key
Laboratory of National Forestry and Grassland Administration, Guangzhou 510520, Guangdong, China)

Abstract: [Objective] To analyze the wind resistance and select the F1 hybrids of Eucalyptus urophyllaxE. grandis,
in order to provide the references for eucalyptus’s breeding the improved wind-resistant varieties. [Method] Genetic
and phenotypic correlation among growth traits, wood traits and wind-resistant of the F; hybrids from E.
urophyllaxE. grandis were analyzed. And independent culling and principal component analysis were used to select
the best hybrid according to the breeding objective. [Result] The wind resistance performance of the hybrids selec-
ted was obviously better than that of the control. The wind resistance value, growth traits, form traits and fiber width
of wood traits exhibited significant differences (p<0.05) or extremely significant differences (p<0.01) among cross
combinations, and showed no essential differences among blocks. The trait-trait genetic correlations between indi-
vidual volume and wood traits were not significant. The trait-trait phenotypic correlations between individual volume
and basic density, fiber width (FW), ratio of fiber length to fiber width (FL/FW) and lignin were significantly negat-
ive. The trait-trait genetic correlations between wind resistance value and growth traits were not significant. The trait-
trait phenotypic correlations between wind resistance value and growth traits were significantly positive or extremely
significantly positive. The genetic correlations were significantly negative between wind resistance and fiber length
(FL), FW. The genetic correlations were not significant between wind resistance and remainder wood traits. The
phenotypic correlations were significantly negative between wind resistance and FL, FW, FL/FW, and were signific-
antly positive between wind resistance and hemicellulose, but were not significantly positive between wind resist-
ance and basic density, cellulose, lignin. [Conclusion] The wind resistance performance of hybrids is obviously bet-
ter than E. urophylla parents. The genetic correlations are significantly negative between wind resistance and FL, FW.
Three hybrid combinations are selected by using independent culling and comprehensive index methods. And a total
of 7 superior cross combinations, which are superior in growth, quality together with morphology, are determined ac-
cording to principal component analysis.

Keywords: Eucalyptus urophyllaxE.grandis; wind-resistance value; growth traits; wood traits; form quality

characters; principal component analysis
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