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Abstract: In order to explore the growth and branching genetic variation of Casuarina equisetifolia half-sib families at
seedling stage, the annual seedlings of 40 half-sib C. equisetifolia families were used as the materials. Genetic analysis
was carried out on seven traits: seedling height, ground diameter, dry weight, root shoot ratio, number of lateral
branches, angle of lateral branch, and length of lateral branch. At the same time, cluster analysis and multi-trait com-
prehensive evaluation method were used to select excellent families. The results showed that the growth and branching
traits of C. equisetifolia half-sib families at seedling stage varied widely, and the differences of the seven traits among
families reached extremely significant level. The family heritability of the growth and branching traits ranged from 0.36
to 0.83, which were controlled by moderate or strong inheritance. Four excellent families, 3-265, 5-373, 1-266 and
2-343, were selected at a 10% selection rate. The real gains of seedling height, ground diameter, dry weight, number of
lateral branches and length of lateral branches of the selected families was 21.14%, 19.10%, 41.83%, 19.97% and
18.88%, respectively. The genetic gains were 17.55%, 15.66%, 29.70%, 15.57% and 15.10%, respectively. The effect of
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selection work was remarkable. C. equisetifolia seedlings have great breeding potential among families. The excellent

families selected in this study not only enrich the excellent germplasm resources of C. equisetifolia, but provide better

germplasm materials for the subsequent genetic improvement and forest construction of C. equisetifolia.
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Tab. 1 Basic situation of mother plant and seed source
= RE W sz 1Rk DTSR Seed source of mother plant
No. Family Tree hight/m DBH/cm HiIX Region Z B Longitude £5F Latitude
1 1-129 10.6 9.4 #FF Vietnam 106°20'E 16°06'N
2 1-130 9.7 8.7 #Fg Vietnam 106°20'E 16°06'N
3 1-195 11.8 8.9 1 [# China 111°02'E 21°25'N
4 1-205 10.3 8.9 71 [E China 110°59'E 19°58'N
5 1-211 11.8 11.0 W1[# China 110°59'E 19°58'N
6 1-266 10.7 9.5 Z% [ Thailand 98°27'E 9°21'N
7 1-301 11.3 10.1 7% [# Thailand 100°37'E 7°33'N
8 1-32 9.2 9.5 ENJ¥ India 79°20'E 9°15'N
9 1-30 9.8 8.5 ENJ¥ India 79°20'E 9°15'N
10 2-194 9.2 9.1 1[# China 111°02'E 21°25'N
11 2-208 10.0 8.5 W1[# China 110°59'E 19°58'N
12 2-32 11.2 8.5 ENF¥ India 79°20'E 9°15'N
13 2-343 11.8 9.8 1 7 Benin 2°13'E 6°24'N
14 2-402 9.7 7.5 1 [# China 109°00'E 21°35'N
15 3-210 11.0 9.2 1 [# China 110°59'E 19°58'N
16 3-224 9.9 8.3 " [E China 118°06'E 24°24'N
17 3-24 10.5 8.3 ENFF India 86°06'E 20°20'N
18 3-265 11.9 10.7 7% [ Thailand 98°27'E 9°21'N
19 3-52 10.3 9.5 ENJ¥ India 79°20'E 9°15'N
20 3-80 11.7 10.7 ENJ¥ India 79°20'E 9°15'N
21 3-78 9.7 8.5 ENJ¥ India 79°20'E 9°15'N
22 4-128 9.6 8.5 #FG Vietnam 106°20'E 16°06'N
23 4-213 10.9 10.0 " [E China 110°59'E 19°58'N
24 4-383 8.9 10.1 fiT %11 Solomon 157°08'E 8°07'S
25 4-389 10.9 8.5 % 1] Solomon 156°54'E 8°07'S
26 4-440 11.1 8.5 7% [ Thailand 100°37'E 7°33'N
27 4-66 10.0 10.4 ENJ¥ India 79°20'E 9°15'N
28 5-373 8.5 9.5 % 1] Solomon 157°08'E 8°07'S
29 5-218 9.9 8.3 1 [# China 110°59'E 19°58'N
30 5-398 8.5 8.7 1 [# China 109°00'E 21°35'N
31 5-335 9.3 8.6 Il 7 Benin 2°13'E 6°24'N
32 5-80 8.1 8.5 ENJ¥ India 79°20'E 9°15'N
33 6-203 9.7 11.0 W1[# China 111°02'E 21°25'N
34 6-205 9.8 8.9 fF[E China 110°59'E 19°58'N
35 6-207 9.7 10.5 1 [# China 111°02'E 21°25'N
36 6-216 9.5 9.5 "1 [# China 110°59'E 19°58'N
37 6-339 10.6 11.2 U1 7 Benin 2°13'E 6°24'N
38 6-341 10.4 9.5 U1 7 Benin 2°13'E 6°24'N
39 6-394 9.9 8.8 " [E China 109°00'E 21°35'N
40 6-445 11.6 11.0 Z%[H Thailand 100°37'E 7°33'N
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Tab. 2 Variance analysis of seedling growth and branching traits

AR 75 5 R Ehi:pi ¥i7 F1i P{H BOME S BKRME BE R ERARY
Trait Source of variation df MS F value P value Min Max Mean SD CV/%
SH IX £H 6] 3 299.032 1.814 0.143 14.70 88.50 4537 14.66 32.32
K Z ] 39 1465.105 8.885 0.000
X HxK F 117 231.584 1.404 0.005
GD [X £ fiT] 3 0.470 0.575 0.632 0.93 6.15 3.04 1.03 33.90
K AZ A 39 7.245 8.856 0.000
XK FR 117 1.204 1.472 0.001
WD X £H [|] 3 21.690 4.697 0.439 0.10 13.60 3.90 3.35 86.06
e[ 39 48.220 10.442 0.000
XHxK F 117 13.375 2.896 0.797
R/S [X 2 i) 3 0.299 61.500 0.000 0.05 0.77 0.37 0.12 33.01
K] 39 0.063 13.046 0.000
XK FR 117 0.041 8.469 0.000
LBy X £H [ 3 3942.865 22.700 0.000 5.00 77.00 32.67 14.99 45.89
EEN| 39 1223.231 7.043 0.000
KAxK Z 117 244.184 1.406 0.004
LB4 X 4[] 3 1562.224 18.764 0.000 31.30 91.00 59.78 11.00 18.40
K Z ] 39 805.014 9.669 0.000
XH*%K % 117 147.515 1.772 0.000
LB, X £ ] 3 49.864 4.759 0.003
KA 39 78.835 7.524 0.000 4.80 23.60 12.72 3.64 28.62
X *FK F 117 14.059 1.342 0.012




1600 o AE A F AR

%44

22 EKE5SRERNEESHEE

mk 3 pinn, S ERA K 550k TR ) s
75 5 ZBUH 7.64%~28.13% , HorbAR 5 [ A A%
FA IR AL 5 R T 10%. TE8f% H1 7T ,
KRR R R 5% 122 L IR B R 0.36~0.83,
23 EKE54BMERNOREMEERXSNT

XA R B MR &R AR K 5 Bk
AR, FATRBFRAEH T, SR (£ 4) &
B, MRIEELE . DA AR 5 A 2 B MR 48 A A DG 1

ARSI R Him . Ae, TE . M
B AN B AR L a] e R A AL A SevE B, HL
SRV AT S G
24 ERRFREF

ARG EE MR iy 1) 3 1 70 S 2R ORI
P, AU R, e, T DRSO AL
X5 AERAE RIS E TR, MBI KRIITRE
Orb, RIrZERE (K1), PR RRER IR 1Y
g ABLSEHE 45 o

®3 HPEKSOSBRMRKEESHMEE

Tab. 3 Estimation of genetic parameters of seedling growth and branching traits

PEAR Trait PEVEYin X0 BE N EI o] BHEE 5 REL Covel% KA1 b
SH 42.68+11.83 164.60+7.24 14.40 0.83+0.04
GD 0.20£0.05 0.82+0.04 14.88 0.82+0.05
WD 1.200.39 4.66+0.20 28.13 0.7120.07
R/S 0.01+0.00 0.01+0.00 7.64 0.36+0.16
LBy 33.2249.73 173.35+7.62 17.64 0.78+0.06
LB4 23.45+6.68 83.09+3.65 8.10 0.810.05
LB, 2.20+0.62 10.46+0.46 11.65 0.80+0.05

T4 FHREANREEXRF (LE=/R) REEBEXREH (T=/)

Tab. 4 Phenotypic (upper triangle) and genetic (lower triangle) correlation coefficients between traits families
PEAR Trait SH GD WD R/S LBy LB4 LB,
SH 1.000 0.819™ 0.642" -0.110 0.747" 0.335" 0.808™
GD 0.753" 1.000 0.793" -0.154" 0.710" 0.351" 0.697"

WD 0.742" 0.974" 1.000 —0.141 0.602" 0.228 0.506
R/S -0.313 —0.487" -0.345 1.000 -0.037 -0.177" —0.146"
LBy 0.800" 0.752" 0.762" 0.039 1.000 0.327" 0.566"
LB, 0.519" 0.475" 0.556" —0.489" 0.543" 1.000 0.397"

LB, 0.903" 0.670" 0.704™ —0.483" 0.565" 0.497" 1.000

T FRBEAME (P<0.05); TEARHBEMRK (P<0.01),

Note: " indicates significant correlation (P<0.05); ™" indicates extremely correlation (P<0.01).

Bl 1 En, MR B A E] 15 B, RS
RERKN R 4 e HPss T RS 1-129,
2-402.,2-32 75 10 DA B BN 1-211
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PRSI 35 A AL WG 25 BB AT 10%, AT v 1 R
HERR

DAV Mo . T MR BRI K A T
MAsts, RHAME SSRGS M IET S IEK
RIATIEY (£ 5). 4% 10%89 AR IEFT ik,
HH AN FRAIL, 735k 3-265. 5-373. 1-266
M 2-343 K&, Hiim ., Mg, FE. MEECn
WA 23 514 54.59 cm ., 3.61 mm, 5.48 g,



55 8 TRAEBAE . JEBUARRR B [ i 5 3R i ) 4 A S Sk 4 1601
e 3 Wig
v i3 s AL RS S R A it i B T IR
ol R FAG RS TR T,
e ik, mEERERIEA TR AR,
—L 1205 s . "
o8 iR AR KRR WECB IR R K

; 5-335
I 5.308
i 6-205
5 5218
i 1-195
i 6-304
i 2194
; 1-301
i 1-130

: 3-224
1I: 1-30

: 3-78

i 1-211

45 30 15 0
MR 2

Euclidean distance
B1 40NMERAKREFRERANRESNF
Fig. 1 Cluster analysis of 40 half-sib families
of C. equisetifolia

39.04 F1 15.10 cm, FLSZHE5091K 21.14%.
19.10%. 41.83%. 19.97%F1 18.88%, intf&i 54y
R 17.55%.15.66% .29.70% . 15.57%F1 15.10%,

I BREHEZE SRR

10 -
S £
€ T8 ot
ﬁ? Gy i Gt
4;% 2 %‘ 5 20t
3 &30
_40 .
B
Clusfering group
30r
. 20
WS 10
S o0
= = -10
2
=23 20
© 3
—40
%KHE
Clusfering group

Clusfering group

LR K RBE 1R 0.36~0.83, TERZRKF
b, b ESGRERAGERHDY, BERET
PRASAD 2521V B[V i 42 15 37 9 o 46 A AR IR 2 5%
REWIAE R MR AL A B2 R, X AT e
TR FE AL B L 3—5 A k3, a2 TG s
KGR RS EAE MR, R I
WA E, fF—E R L T LR, H
—RERR G Tl R RE R RT BE A B K A9 1 4 TR
TAR, A R ES IR E R Wil 1 g2,
Ak, ISR TR, SHERERRNER
W, BREECN 18.40%~86.06%, iX 51
2 2Tk oy 7 st 399 AS ) Aol 050 %) 60l A DR 8 26 789
K2 TP 45 R KRS DI 25 ANER AR B
Totk R VEA TV W B0 98 B 25 SRARAL, RIS A
AR EE K MR R, BREET,
HAB SN E R BT,

WL AR S R B e T MR s AL AR S AR R
AN, HEEBR, BEBGRA I R s £4 AL 78 )
KO AAFge e, SRR T RN £ A gt

FEME
Gain of WD/%

ESid B
Clusfering group

Pk 25
Gain of LB/%

e
Clusfering group

B2 4XRERAKREFFERKX AN LIGHEEEGE
Fig. 2 Realistic gain and genetic gain of four types of C. equisetifolia half-sib families
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Tab. 5 Comprehensive evaluation of 40 half-sib families of C. equisetifolia

FF g Hoi T& i IESS w i H4
Family SH/cm GD/mm WD/g LBy LB /cm @ value Rank
3-265 59.68 3.74 5.44 41.32 16.35 2.170 1
5-373 53.59 3.95 6.02 42.00 12.91 2.134 2
1-266 53.68 3.47 5.48 35.07 15.94 2.093 3
2-343 51.42 3.28 4.99 37.79 15.18 2.058 4
4-66 51.63 3.52 4.69 38.93 14.09 2.052 5
6-216 52.04 3.60 5.13 37.50 12.73 2.047 6
6-203 52.35 3.51 4.72 31.65 15.52 2.037 7
1-301 42.63 3.27 6.38 34.74 13.67 2.035 8
6-341 54.05 3.64 4.37 33.25 14.41 2.031 9
4-128 49.58 3.20 4.30 45.51 12.76 2.024 10
4-213 48.67 3.43 4.84 37.54 12.92 2.014 11
6-339 49.77 3.39 5.47 32.43 12.85 2.012 12
1-205 50.76 3.15 3.79 42.38 14.11 2.009 13
2-194 44.17 3.59 5.84 34.06 11.76 2.008 14
3-24 48.42 3.08 4.48 39.54 13.75 2.001 15
4-440 49.94 3.28 4.70 31.88 13.60 1.984 16
4-383 47.59 3.02 4.75 38.34 12.06 1.972 17
5-218 48.57 3.25 4.24 35.69 12.85 1.968 18
6-394 44.80 3.16 4.67 35.50 12.10 1.950 19
1-130 42.45 3.54 4.58 32.78 12.34 1.950 20
6-205 47.72 3.21 4.26 33.35 12.74 1.947 21
5-335 47.43 3.20 3.86 28.13 14.51 1.927 22
6-445 54.07 2.73 2.97 34.44 13.79 1.914 23
3-210 46.62 2.89 3.00 40.95 11.59 1.895 24
5-398 48.63 2.95 3.11 30.15 13.97 1.889 25
1-195 47.37 2.87 3.05 34.89 12.95 1.886 26
5-80 38.03 3.15 3.95 32.31 11.99 1.870 27
2-32 40.75 2.92 3.98 27.00 12.77 1.850 28
6-207 40.52 2.89 3.48 30.88 11.77 1.831 29
1-32 41.18 2.95 2.96 30.52 12.41 1.825 30
2-208 40.92 2.87 2.79 32.21 11.89 1.812 31
1-129 34.92 2.95 3.91 24.61 10.84 1.774 32
3-52 42.63 2.79 2.55 27.92 11.65 1.774 33
2-402 35.19 2.94 3.38 27.75 10.15 1.759 34
4-389 37.01 2.31 2.56 30.78 10.51 1.710 35
3-80 40.47 2.35 1.90 23.39 11.96 1.678 36
3-224 36.01 2.14 1.20 18.85 12.68 1.589 37
1-30 33.40 1.97 1.39 19.38 9.94 1.520 38
1-211 28.27 1.67 0.66 18.13 9.36 1.404 39
3-78 25.73 1.45 0.77 18.29 8.55 1.358 40

178 TR B, AR 7.64%F1 8.10%, F#Mix 2 R ARBFsr kB0, MIAEL . MIEK 516,
AR BERETE 1Ak, MO REUR S T R ] oA | 0] ) 2R A SRR AL A S PR 5 3
I CIRARE R, ] HORHfA 2 H APk 22 18] i #H 56 5 THBEKTY, X S5HMBE"IR BT 5T 45 B AR,
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