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Abstract: [Objective] 20 Eucalyptus clones, including 1 Eucalyptus camaldulensis and 19 Eucalyptus hybrid
clones, are tested at Nanning, Qinzhou, Fusui in Guangxi, Leizhou in Guangdong and Dingan in Hainan,
respectively. And, the influence of genotype and environment interaction on Eucalyptus clones were mainly
discussed. The results can provide a basement for screening suitable environment to the tested clones and
reference for the promotion of excellent clones of Eucalyptus. [Method] The 4.5-year-old Eucalyptus clones
tested at different sites were selected as the research objects. Based on the survey data of tree height, diameter at

breast height (DBH), individual volume and survival rate of each clone, the growth performance of each clone
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at different sites was compared. A linear mixing model was established for single site and multi-site to calculate
the variance components and clonal repeatability of each trait. The best linear unbiased predictive (BLUP) value
of single site and the variance effect size of each trait at multi-site were also calculated. Finally, the average
volume and BLUP values were used for genotype main effects (G) and genotype x environment interaction
(GXE) analysis model (GGE). [Result] In single site analysis, the order of optimal clones in each site were
different, and the traits in different sites were also affected by different environments. In the multi-site analysis,
there were significant differences in genotype, environment and GXE interaction among Eucalyptus clones. The
clone repeatability of each trait ranged from 0.781 6 to 0.868 5, among which the DBH trait had the highest and
most stable repeatability, the tree height trait was most easily affected by environment. Based on the individual
volume trait, EC186, EC188 and EC184 were selected as superior clones. Based on the average volume and
BLUP value, the GGE model analysis showed that EC183 and EC184 were clones with high volume and high
stability. [Conclusion] Among the 20 clones, EC183 and EC184 are clone with high individual volume and
high stability. Compared with the five regions, Nanning in Guangxi is suitable for the rapid growth of these
clones, Qinzhou in Guangxi is the ideal environment for the material selection of these clones. [Ch, 1 fig. 5 tab.
38 ref.]
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Kt Eucalyptus HEACTIVE, VR —FhEE TV MR, ZE0 2 H 25351 0 2 BROR BN 75 K J7 TH
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WAL, XFsE MRS, RSy 200 THREL ). BHUEI RS, XE TR T
& RHEEN, WU\ — DI P AR E FIR B S8, RF BB KN GXE#m, SR AR
W, Bk, WNEDNIEPRENSEEASEZNE . BAT, bk e 5 AL S PREE 5RO i it
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Table 1  Clones tested

1.2 REE I RIMEELR RIFFIZEAE LA (%) Tetk 7
KA EMILX AR, BN 417, BT A SX95
5Kk, BRATIE N 2 mx3 m, FEHBIRE 4 DL, 14 MR EC199
FRMNKANDLERER 200K, T 20164 6 Afh MR EC195
f, 2020 4F 12 ARAER S . TR . RAER, ey PR ECI83
HUAMATAET VG | TR IR, PRI 2. P ECI84
13 HBGHS S PR ECI82
o FE e x Ak EC189
K n = 1A INH
131 mik%% il (.H’ m) Tuﬂiﬁ_ﬁf (Di Cm)‘ﬂ il EC186. EC187. EC190.
i FH Fi B Vertex IV 48 75 I AR AT w55 {SOFN 25 RO & R oLz R EC191. EC192. EC193.
R AR 7, kP, AR K. v=DH) EC194, EC196. EC200
30 000, £5 JotE R ARAFE 3 R 6 ST AR BREL SR FenT ek EC181. DH32-29(ck)
EHO . RBMBAER R (C)AR N, o TR EC198
ox100%, Forht o R ot R BURIEE, pdom ek EC188
Al x Rt ECI180

TotE R BFHIE.

1.3.2 7 2 Arfeit b Ak SRy 2250 BT (8
28 PR A B (linear mixed model), A5 7121y .
Y j=p+Bi+Cj+Bcijt+eijo FeH Yijk PRSI SE i &
S IO R k FRARILINAE, R ARIARR RASF

Vil . 5 E. camaldulensis, LK% E. pellita, Ffg E.
grandis, JBWHE E. urophylla,

x2

HiX R A ER

Table 2 Basic information of each test area

WME, B, R i EER, C NS I R, s L AR f%; T AR
ot o 5 N E) X /T kil
Bey H43 j Fobe R | TR TR o JRIAR WENCEE. L
. SUPLBER . KR SEAREfERp T E 2 on SR 2 s
N J B B2 21°98' 108°66' TKZIHE 240 1600
BLRCRL , 245 B M 45 G 1k & 9 BLUP {H ] T . .
GGE 417 JUAREM B3 20°02' 110°100 VDHE 232 1864
; I B o 28 ey A 3 JTPUkEE B4 22064' 107°917 ARELHE 240 1250
M7 2O MR TR U TR WHEL ES  19°%68' 110°36' FE4IHE 260 1639

BRI T 2250 Ay 22800, B Y=t
Ly+B(L)jp)+Cj+ILchj+enijo Hrr, Yy B R 5

VLA AfE BRSSP E S 4 8dE M (http:/data.cma.cn).
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Hp, Vv, WEMEREER AT 22, Ve WEMRSHEE @R ZEAEMTI 22, V, Wik, LAEL 3
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1.3.3 BLUP-GGE 4 #7484y T 445 s h R B AF I IO HE R L 20 W 45 32 o6 Jo bk R 174 i AH AL
PE O U BEAR VR A BRI AN TEE &R, 23 i Bk TR B (B AT BLUP {H 34T GGE BB 73, BRI
2421

Yij=Yij = Lamj + 2énép +&ijo
Horr, vy WEMER i FEREE j N RTINS Y TR TR TR ) R AT A, B, M E
BT BB TR, & AN & S TEME AR TE T ERRRIEIR i,y F o S ERIEE j 7E T B AORRAE ]
& ERENLIRZE
fdiFfl R 4.1.1, Rstudio v.2022.12.0+353 . SPSS 26. Excel 2019 #:478d5 5041

2 GERFSMN

21 AREERERKKH

K TR AL, MRV 5 BB AR R B Ge T WL 3, PHb S 7 2550 M R 45 T R A R
ZEFW R (P<0.01, KFIFK), S HAHLL, BT (0.101 0 m*- #7) B A SR, &%
B IR R (0.064 6 m- B 3/, ULBHE X F S0 2R A IE N AR 22 . 7R 4 Hh Pk R AT 3 M
B & x|y, Ha gt BRI & I EC186. ECI184 Fl1 EC189; 4k M & EC184. EC183 #i
EC191; F&JH& EC192, EC186 Fll EC188; #k4%°& EC188, ECI184 fil EC183; &%} EC180. EC187 FlI
EC190. AUl EC184 7Erg T° . M AL 3 MR I R . TR (M HT) ', EC186. EC188,
EC184 i °F- 4 #t #1 K T DH32-29. ECI182, ECI183, ECI184 il ECI189 [ {4 ¢ H ¥ K T 80.0%, {H
EC182 5 EC189 Ayt FHE NS . b4k, EC183, E184. EC189 ML AE F 28 (38.51%~39.82%) HH X}
AL, R TONE RRREMEAI AT EC186 MM AR 5 228K (45.61%) MIHE =
22 AEHMEREUREE S
221 REBOREESZ 244 HRERAFW. MTRE, HS< TR TR H SR DTS B
ZERUN ) 1 14.3%, M RN 50 22.0%, JotE RGN R 17.0%; XT TR, Hos <ot R
N EE R 12.2%, HsS RN R 6.8%, TolE R RN 528 21.2%; XM, S <ok 2R 00 & K
13.9%, Hb S ERNHEN 8.7%, JoIEZR MRV N 20.7% , AT WA w5 52 21 i 5 S i A Ho ko, g
Z LN
222 RMZEZHRERRLETHETEL S ETRMRGHR, FAESHR CRIFER) B 285841
WAESEE, SRWFE S WE. WE . MR TTHERESR J15551°8 0.711 4~0.918 6. 0.678 1~0.934 6,
0.640 3~0.920 7, VLHILMRARTOME 2R 2 (Al A K AR S B2 i AL 45 il

IR TR A RO E R A R, M 0.861 5, AR, A 0.7907 , % Hb R 2 B HAth M
Ko JTPGEAN L A4 PR TevE REE T LFAHSE (BT 0.89), BRIy 2250/ K], viil4
Tt RN Z AR AR Rz el e, AFEE . B2 TR Z B MR ER2E S A B2,
FWIA R E 2 AR PR B AR AR R TEsE M o ) AR B MR MR i PR IR TE P R EE A T (0.751 1) Bk, W]
REILXT A B NGRS MM X TCE R AR . MR 8 o | PR g & R e &R
EHESIRKT 0.90, WJRESZIREE R R MRZMEE/N, T H 2525 R 3 IIZ050 Hh A5- HtR 10 e 1 R 3000 e 5
AR SR R o T P e M A MR EE R T R O 2 0 G A LR R OR, BB R EE I
TR, [FIIHZHLIX ) GXE R/ Gl i B8 < Ttk R 0 22005 ot R SR < R E Z M E 5
LU AR AT ) A5 At b A5

SAHUSERS T, TR SRS ARy 25 e — S B BAE D S, U AR KRR
MO R AR FOZIR G BRE A G SRR Z BJet R EE Tl KBV . ML B
23 ARAEERMERRSNEEE

S A4 BRI 46 B #E 4T GGE XUAR B 23 #r UL KL 1, PC1 5 PC2 3 [A] fi# B 5. G+GXE &V #Y 78.96%,
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Table 3 Growth traits of different clones tested
R kel TR ERR AR
B TR ;M PAREM O rmkE mgw o) He %
EC180 0.071 2 hi 0.046 7 fg 0.101 9bede  0.084 6def  0.0813a 0.0859 47.20 68.5
EC181 0.075 0 ghi 0.053 9 defg 0.0779g 0.062 2 hi 0.0477g 0.065 0 43.95 743
EC182 0.118 4 abcde 0.028 9 gh 0.058 5 h 0.050 5 ij 0.072 2 abc 0.064 2 45.55 83.1
EC183 0.116 3 bedef 0.1168a 0.096 7def  0.1119b 0.065 7 cde 0.098 9 38.52 83.8
EC184 0.137 8 ab 0.1212a 0.097 7cdef  0.1132b 0.069 7 be 0.102 1 38.85 80.7
EC186 0.1519a 0.084 9 be 0.114 9 ab 0.096 7 cd 0.077 1 ab 0.104 8 45.61 66.7
EC187 0.112 9 bedef 0.079 7 bede 0.0777¢g 0.087 0 cdef  0.079 7 ab 0.085 1 33.42 53.7
EC188 0.104 0 bedefgh ~ 0.066 5 cdef 0.112 6 be 0.1262a 0.064 4 cdef 0.103 2 4522 57.7
EC189 0.134 8 abc 0.072 2 bedef  0.084 3 fg 0.081 5 efg 0.068 5 bed 0.082 3 38.49 84.0
EC190 0.094 6 defghi 0.051 7 efg 0.093 5defg  0.060 3 hi 0.079 4 ab 0.0756 46.78 78.5
EC191 0.128 5 abed 0.099 1 ab 0.086 6 efg 0.083 7 ef 0.056 5 efg 0.085 4 44.51 76.6
EC192 0.113 2 bedef 0.084 6 be 0.1276a 0.090 9 cde 0.061 5 cdef 0.100 0 49.00 63.0
EC193 0.110 5 bedefg ~ 0.081 6 bed 0.085 0 fg 0.083 1 ef 0.056 1 efg 0.080 5 50.97 56.7
EC194 0.079 7 fghi 0.046 7 fg 0.097 4 cdef  0.0751fg 0.065 4 cde 0.078 2 37.41 73.2
EC195 0.079 6 fghi 0.072 7bedef  0.099 3 cdef  0.048 5 jk 0.070 5 abc 0.0739 46.21 78.0
EC196 0.100 0 cdefgh ~ 0.077 5 bede 0.096 4 def  0.097 1¢ 0.071 4 abc 0.090 1 42.97 69.9
EC198 0.083 7 efghi 0.057 4 cdef 0.0929 defg  0.069 3 gh 0.061 4 cdef 0.0758 50.21 66.7
EC199 0.058 5 ij 0.074 8 bedef  0.052 9 hi 0.077 8 fg 0.057 3 defg 0.063 3 51.25 733
EC200 0.090 2 efghi 0.079 0 bede 0.1089bcd  0.081 6 efg 0.053 1 fg 0.084 2 40.71 56.4
SX95 0.0370 0.0142h 0.041 51 0.038 0 k 0.0327h 0.036 6 51.61 76.2
DH32-29(ck) 0.1347 - 0.091 7 - - 0.100 3 32.98 94.0
Ty 0.101 0 0.070 5 0.070 5 0.081 0 0.064 6
VL WP FRERRAE0.0S /KT F 225 3 . —FoRBmAA I
T4 HMASTERNFEILR
Table 4 Summary of variances of sites and clones
ERET - R ke MR
MS ES/% SS MS ES/% SS MS ES/%
B IR 110 10 992.9 99.9%* 7491.9 68.1%* 2132 0.019%*
i 1 927809.3 927 809.3%* 567 606.6 567 606.6%* 25.965  25.965%*
A 4 4411.0 1102.8%%  22.0 1116.6 281.9%* 6.8 0378  0.095%* 8.7
TR 19 32012 168.5%*  17.0 41049 215.5%% 212 1.037  0.055%*  20.7
< THE R 76 26173 34.4%% 143 2108.6 27.8%% 122 0.644 0.008** 139
EE (M) 11 763.5 69.4%* 47 161.8 14.7%* 1.1 0.072  0.007%* 1.8
W2 3759 15 632.8 42 15244.1 4.1 3.975  0.001
Bt 3870 954 435.0 590 342.6 32.071
BIEJG Bt 3 869 26 625.7 22 736.0 6.107

iBl: SS. MS. ES/MIERRBIZCTIIA, W5, iUt . ** 5 IFRTE0.01, 0.057KF T PRI 2 5 3%

Bl 1A W 21008 dhy 8 Il B (4 JC P 2 A T, 3l o D ) 22 A A% 0 4 i K OB TR JA T B
DX, BB X P TOUA B A P2 1258 X R B R A O O PE AR, SR B ) A RO PR AN . AR Bl
SRR DXRDRE VU R T TR E LR O — 2, Horh EC186 TRIZIM M R s PN | kg Ry —
41, Horb EC184 7Rz R iR s )R BN —41, Horb EC183 7R b fHliR s

1A PR BEE] R A A AR TR BT TR RISC R EL, /T 90°F R IEASE, UEHT M xS il
FPARIE, e B NS SR A B B, e 1R KNI SR A o A% TR A A
TEAHSE, R PU g 7 A B E e fd /N, BT 2 A EREER O R A A — e )T PY R T
BOMZBIR, WA U R 7 MM A BRI JCPE R X BE T o AR, RS E RERBURE, Ui &
LHIAFTCIE R Z B R R R 22 570N
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Table 5 Variance results and genetic parameters of each character in clones from different locations

His
PR T 28R ESH -
TR T T PEEM TR IR BT % SHb S ZE S

il - 13.409* 143.413%% 101.418%* 8.696%*
TR 34.142%* 80.532%* 57.043%% 101.538%* 16.978%*
EEXTMR - 9.511%* 17.439%% 8.793%* 5.235%*

. R 5.392 3.894 4.780 4.038 1.310
v, 53893 39145 47847 3.8587 13201 44072
Ve 17625 34743 0.886 3 1.663 1 0.383 6 0.753 3
Vee - 0.561 1 0.8352 03318 0.432'1 0.936 0
R, 0.8305 0.881 1 07511 09186 0.711 4 0.7816
i) - 7.150 30.401%* 15.180%** 6.115%%
TR 37.191%* 56.974%* 117.873%% 88.210%* 13.528%%
EEXTIMR - 6.480 8.302%* 5.599%* 4.505%*

Wz R 7.348 4787 5.248 3.127 1.150
v, 73451 4.863 6 5.4503 3.1739 1.1842 4.1470
Ve 1.8528 29422 1.8272 1.4203 0.280 6 1.0333
Ve - 0.107 1 0.1315 0.1647 03622 0.6725
R, 0.790 7 0.888 3 0.934 6 0.9378 0.678 1 0.868 5
i) - 0.001 0.014%* 0.006** 0.002%*
RS 0.013%* 0.014%* 0.028%* 0.028%** 0.003%*
BEEXIMR - 0.001 0.002%* 0.002%* 0.001%*

B R 0.002 0.001 0.001 0.001 0.000
v, 0.00177 8 0.00103 2 0.001 365 0.000 876 0.000 296 0.001 058
Ve 0.00073 8 0.00064 0 0.000 441 0.000 469 6.26E—05 0.000 247
Vee - 3.10E-05 5.51E-05 5.83E-05 9.80E—05 0.000 219
R, 0.8615 0.886 6 0.920 7 0.9413 0.640 3 0.833 3

V. P BT RMER . REARESNN 19, 304, HAbMESRE . TR, mEETER . RENABESN R TN
(2. 19, 25, 325); JTAREM (3. 19, 54, 1149); J VGRS 3. 19, 54, 1174); WREZ 3. 19, 43, 632), V, £~k
%, V, BARFTMREFNB %, Ve R BE @) SERMEAER %, RFREMEREL S 55 F R
0.01. 0.05/KF T FRE25 0%, —FmivbEE 5l

B 1B Hal i Sk i B IR il B2k L BRI SRR PR AR A, i 2 B A A PR B Al 1 A
FEBUN, AERMEBRGRET, b RO S5 PR AR BN, BB, SRU)TPIHON B R AR
TR T7, A X5 T EIARTR M A b DX AT DA PR AS e P25 0 SRl BEAT IX 4307 AT AR A L IX A
AL B R A B A AR, BIFE T PR B 0 & = A d AP T AR TP R Tl T OO R a s A
K, [FIBFHEIERARE A

B 1B o IR BT 48 O a2 To v R SE R E ], TR Sk M Ak B RN iz R B B P
A H KB NMK R S EC184, EC186, EC183, EC192, ECI91, ECI88, ECI89., EC196, EC193,
EC200 (RN R T BUESEIE IO R). TR 5 PR Z A LK, Rt R AR
€, H EC184 HA BRI ENE, HNZICMERIEA MG T A KR ZE A K HIk EC182 (R & 1
A%, UEIZ IOV RTES R T A KERMZE R K, WK 3 4. ECI82 76 MM TAKIKLr, [ oM
R, AR EC184 M flE . mfatEm iR,

X§ b4 B BLUP {8 #E 4T GGE XUbR [ 43 A ] 1 (PR 25 2R A AR DL IR R 2 1 ). = il o3 3 [m) fie
G+GxE BN I 80.68% . HETCPER ECI84 76 PUmI 77 ) VUK . T VU4 | WM LR T A AR
RIEAR, ECI188 7E) AR Ta MG T RIMIE LS o BRoE ZHLIX A, HAh b XA BRI TCE R IX S Re 1. T
PO (B2) 5 RTCHTAHE, R R M BURSS A5G . JorE R A LR K BI/MKIKh EC184, ECI183,
EC186. EC192, EC188, EC191, EC196, EC189, ECI187. EC193, EC200 (H %1 KT BLUP {H ) M-
BIHERTCIER)., R4 EC184 #H AR K, {H BLUP-GGE #8753 EC183 A A BR A FEE EME, Sl
A 25, NS EC183 AR . @iaErEr TR,
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Figure 1 GGE analysis diagram based on average wood volume
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