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Table 1 Original locality of E. cloeziana

samples tested

ALY X GRE(S)  S#BE(E)  RAEHE/A

Original region Latitude  Longitude Family number
JbEBUTIFE Northern coastal 15°~20° 145°~ 147° 41
JbEB A FE Northern inland 17°~18° 145°~ 146° 17
Bl Southern inland 25°~26° 150°~ 152° 7
FaTRIC S HF Southern subcoastal 25°~27° 152°~ 153° 54

&2 SSRIRIERESIYFT

Table 2 SSR markers and their primer sequences

s SSR fRid R 5| 9751 EEEE 2]
No. SSR marker Forward primer sequence(5'-3") Reverse primer sequence(5'-3")
1 EUCeSSR0294n TGCTGATGTTCCCGCCTAC GGAAGCAAATCATCCAGCAC
2 EUCeSSR0952 AAAAGCAGAGCGACAGCG TTCGGCCATAAACCATCC
3 EUCeSSR1145n, GGCCGGGGACAGAAACTC TGCTACGGGAGCGAAACC
4 EUCeSSR0850 TAAACTCCATTCTCCTCCAA CGTGAACCCACATTGCTC
5 EUCeSSR0035n GCTCCCTCCTGCGAGATTT CGCCGATGATGATGTACTTGAA
6 EUCeSSR0620 CCGCACTCCAAGGACCACA CAGTAGCCGCTGCTCAAA
7 EUCeSSR0599 CCGAGAAACGCAGGATGT CGGCGGAGTCGTAGGAAGT
8 EUCeSSR0276n GATGGTTGCCAGATGACT TCTCATCTCATCATTCACTAAA
9 EUCeSSR0984 TCTTACGCACCGTCCTCT AGCCATTTCGCTCCTTCC
10 EUCeSSR1087n AGGCACAACAAGGTAAAGC GAGGGCCAATCTAGCATC
11 EUCeSSR712 CATTCCTCCGAGCATTTCC GCGACAACAACGGAGACAA
12 Embra8 CACAACTAAAAATCAAAACCC AAAGAGCAGATTATTACAGAAGC
13 Embrad0 AAAGTATCTTCACGCTTCAT TCCCAATCATGATCTTCAG
14 Embral00 TGTGTTCTCGGTTTCAAAACT TGTGAAGTGATGCGAAGC

2.2 HEALIE

FIFH#AE GeneMarker V1. 95" 32t SSR #7ic
Bl AUTAE POPGENL. 3177 $H51.45 22550, F1I T
BRfE NTSYSpe2. 17 f R ISHPARIAL
3 BRGH
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PR BB 1.972 5 ~ 11.265 4,51} 6. 959 6;
Shannon’s {5 B384 0. 991 7 ~ 2.709 3,F K
2.159 7;Nei's 1AL 2850 0.493 0 ~0.911 2,
SEF R 0,822 3 W2 B S 0.273 5 ~0.769 2,

SEA440.508 3 WA E R 0.495 1 ~0.915 1,
Sk 0.825 8,
3.2 XEFREERESHEY
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ZeAFE R 0.500 0 ~0.530 4,174 0.510 0; ]
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Table 3 Diversity parameters of the 14 SSR loci analyzed

SERL T BEL(N,) AREEM R BE(N,) WIMAEE(H,) WBRAGH(H,)  Shannon's {5 B H(I)  Nei's B ZFEN:

T
:;I: {i’: Number of Effective number Observed Expecled Shannon's information TE¥(H)
alleles of alleles heterozygosity heterozygosity index Nei's gene diversity
EUCeSSR0294n 23 10.137 6 0.466 1 0.905 2 2.545 4 0.901 4
EUCeSSR0952 6 1.972'5 0.769 2 0.495 1 0.991 7 0.493 0
EUCeSSR1145n, 22 7.9159 0.567 8 0.877 4 2.409 2 0.873 7
EUCeSSR0850 24 11.265 4 0.508 5 0.915 1 2.709 3 0.911 2
EUCeSSR0035n 11 4.660 1 0.487 2 0.788 8 1.758 9 0.785 4
EUCeSSR0620 18 5.274 1 0.273 5 0.813 9 2.021 6 0.810 4
EUCeSSR0599 17 5.302 4 0.440 7 0.814 9 2.064 7 0.811 4
EUCeSSR0276n 22 5.2218 0.516 9 0.8119 2.064 3 0.808 5
EUCeSSR0984 7 3.536 7 0.4153 0.720 3 1.443 1 0.717 3
EUCeSSR1087n 14 8.027 7 0.627 1 0.879 2 2.243 2 0.875 4
EUCeSSR712 22 8.926 0 0.603 4 0.891 8 2.5512 0.888 0
Embra8 23 6.982 9 0.550 8 0.860 4 2.396 6 0.856 8
Embrad0 21 8.426 0 0.542 4 0.885 1 2.509 3 0.881 3
Embral00 19 9.7850 0.347 5 0.901 6 2.5279 0.897 8
) Mean 18 6.959 6 0.508 3 0.825 8 2.1597 0.822 3
4 KILFRIOESE S HIESY
Table 4 Genetic diversity parameters for the four original regions of E. cloeziana
¥ BREEN XL HER Shannon’s {& &, Nei's & ZREM:
AL IX B (N,) BAL(N.) HE(H,) B (H,) FEE(D) FEH(H)
Original region Number of  Effective number Observed Expected Shannon’s Nei's gene
alleles ofalleles heterozygosity ~ heterozygosity information index diversity
LB Northern coastal 12.642 9 6.044 2 0.502 6 0.793 2 1.966 4 0.783 7
JbER M fili Northern inland 9.857 1 6.526 7 0.530 4 0.8214 1.930 0 0.795 7
BB Ffi Southern inland 5.071 4 3.751 6 0.500 0 0.760 8 1.404 2 0.697 4
FARRITHT I Southern subcoastal 12.357 1 4.748 5 0.507 0 0.777 5 1.841 1 0.770 3
{5 Mean 9.982 1 5.267 8 0.510 0 0.788 2 1.785 4 0.761 8
3.3 mXEEES 0.106 7,24 0.071 6;FE A i 2.092 0 ~9.423 0,

RACTFHE 4 A FEA AL A R BRI P10 3. 242 9, S RAE 7 ke B AT vh 45 1938t 1% >
BRI (3 5) R M IX [alist A% 70 AL R %k 0. 025 8 ~ Ak, H AL PR s AR
x5 XUEFREESURFMERR

Table 5 Coefficient of genetic differentiation and gene flow between E. cloeziana original regions

SSR i1 41 ' i&@mﬂf%iﬂ( - ' ﬂﬁlZIEﬂJﬁié/%ﬁ( B i’@lZl‘Eﬂﬁ%%’ﬁ( FE
o Inbreeding coefficients of individuals Inbreeding coefficients of individuals Between-region Number of

SSR locus relative to the sub-region( F;; ) relative to the total region( F;,) differentiation ( F, ) migrants(N,, )
EUCeSSR0294n 0.357 7 0.396 8 0.060 9 3.8529
EUCeSSR0952 0.526 7 0.547 1 0.043 2 5.5379
EUCeSSR1145n, 0.488 6 0.517 1 0.055 7 4.236 5
EUCeSSR0850 0.394 9 0.429 1 0.056 5 4.176 2
EUCeSSR0035n 0.289 8 0.324 1 0.048 3 4.928 5
EUCeSSR0620 0.1379 0.196 7 0.068 2 3.413 1
EUCeSSR0599 0.162 7 0.252 0 0.106 7 2.0920
EUCeSSR0276n 0.411 0 0.426 3 0.025 8 9.423 0
EUCeSSR0984 0.158 8 0.248 3 0.106 4 2.099 5
EUCeSSR1087n 0.602 4 0.619 1 0.041 8 5.726 9
EUCeSSR712 0.394 1 0.453 3 0.097 6 2.3122
Embra8 0.358 8 0.409 6 0.079 2 2.907 4
Embra40 0.445 4 0.503 1 0.103 9 2.156 3
Embral00 0.228 3 0.303 8 0.097 8 2.3050
(. Mean 0.355 4 0.401 6 0.071 6 3.242 9
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Table 6 AMOVA results for within-and among-region variations in E. cloeziana

7R S R R H S5 Ji 251k Tz
Source of variation Degrees of freedom Sum of squares Variance component Ratio of variance/%
X ] Among regions 3 92.4 0.440 4 6.8
Hh X P MAA] Among individuals within regions 115 944.5 2.266 3 35.5
AMAE] Within individuals 119 438.0 3.680 7 57.7
B3t Total 237 1474.9 6.387 3 100.0

4 A X)L — BUR RSt R i e (£ 7) &
B3 % — S0 0. 649 8 ~ 0. 896 1, 1K
0.717 23 505 % 4 0. 109 8 ~ 0. 431 0, F-¥ K
0.338 9, KTt —B, A AR AL AT

FJ(UPGMA) 3L AT IR0 H (P 1) 3R B - 3t A% — 2K
59 0. 74 I, RAEFF#E 4 A 2004 Xk 73 o b
T 28 M R

RT KIEFZ4 DMK E R Nei's 5 E5iEEES

Table 7 Nei's genetic identity and genetic distance between E. cloeziana original regions

FEPEHLIX. Original region

Jt#BYs#F Northern coastal dtHS PN fifi Northern inland  Fg#EPN fifi Southern inland  Fg BT U Southern subcoastal

JbEB VS Northern coastal 0.896 1 0.6759 0.649 8
JtEB A il Northern inland 0.109 8 0.669 0 0.665 9
58 A i Southern inland 0.391 7 0.402 0 0.746 4
FERRIE i Southern subcoastal 0.431 0 0.406 6 0.292°5

T X R 5 A Al —BUE WA T i AL

Note: The genetic identity was above the diagonal, and the genetic distance was below the diagonal.

JLER##E (Northern coastal)
J6# A i (Northern inland)
_|: F¥#BPIEE (Southern inland)

BRI #E (Southern subcoastal)

0.67 0.74 0.82 0.90
Nei’ sitfE—3BF (Nei’ s genetic identity)

E1 ATEFEA4NTEMXBRES T
Fig.1 UPGMA clustering of four

E. cloeziana original regions
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Genetic Diversity of Eucalyptus cloeziana

DENG Zi-yu, CHEN Jian-bo, GUO Dong-giang, LI Chang-rong, LU Cui-xiang

( Guangxi Forestry Research Institute, Key Laboratory of Central South Fast-growing Timber Cultivation of National Forestry and

Grassland Administration, Guangxi Key Laboratory of Superior Timber Trees Resource Cultivation, Nanning 530002, Guangxi, China)

Abstract; [ Objective | To study the genetic diversity of Eucalyptus cloeziana for the purposes of germplasm con-
servation and breeding potential evaluation. [ Method | Fourteen simple sequence repeats ( SSR) markers were
used to detect the variation in four main distribution areas of E. cloeziana. The locus polymorphism and popula-
tion diversity were analyzed, the differentiation coefficient and genetic similarity among regions and the molecular
variance components inter- and intra- regions were calculated. Cluster analysis was conducted based on genetic
similarity. [ Result] A total of 249 alleles were detected in 14 SSR markers, with an average of 18 alleles per
marker. Based on all the markers, the Shannons information index was 1. 785 4, the observed heterozygosity was
0.510 0, and the expected heterozygosity was 0. 788 2, indicating a high genetic diversity. The average coeffi-
cient of genetic differentiation among regions was 0.071 6, and the component of variance among populations in
analysis of molecular variance (AMOVA) was only 6. 8% . This indicated that the level of genetic differentiation
was moderate and genetic variation mainly exists in populations. Unweighted pair group method with arithmetic
(UPGMA) clustering analysis divided the four main distribution areas of E. cloeziana into two major categories :
north and south. [ Conclusion | The germplasm resource conservation should give priority to the areas with high
diversity. The genetic diversity of E. cloeziana is high, and it has great potential for breeding.

Keywords: Fucalyptus cloeziana; SSR; genetic diversity
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