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Provenance Characteristics and Early Selection of Casuarina equisetifolia
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(Chihu State-owned Protective Forest Farm in Hui ‘an County, Quanzhou 362131, Fujian, China)

Abstract: In order to select excellent families of Casuarina equisetifolia, the growth characters of 23 provenances
109 families from 10 countries were comprehensively selected in Chihu State-owned Protective Forest Farm,
Fujian Province. The results showed that there were significant differences among provenances and families in
Height, diameter at breast height (DBH), individual volume, insect resistance, health status and survival rate
afforestated for 42 months. The growth rate of 1 India provenance (18118), 3 China provenances (18267, 18268,
18586), and 3 Thailand provenances (18297, 18299, 21199) was higher than that of other provenances. The
resistance against Anoplophora chinensis of Kenya provenances (18135, 18142, 18144), Australia provenance
(17862), Vanuatu provenances (18312, 18565) was strong. The health status of Vanuatu provenance (18312) and
Kenya provenance (18142) was better than that of other provenances. Three provenances from China (18586),
Vietnam (18128) and Kenya (18144) showed higher survival than other provenances. The heritability of
individual volume of C. equisetifolia was the highest, followed by survival and insect resistance, and health status
was the lowest. The individual volume, insect resistance, health status and survival rate were used to index
selection. According to selection rate for 25%, 28 families were considered as superior genetic materials of C.
equisetifolia for cross-breeding in the further.
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Table 1 Information on 25 introduced provenances of Casuarina equisetifolia

KR VAR A Fih - o 0 (Australia Tree Seed Center,
ATSC)5lE T2k B 10 A E 51 23 MR 109 45K
RIBEEORRRE T, {EAR RS B2 B R0 EA B
PRI LRI AR, AT R T AR R
TE, HRFPIR R RIAT LA VEM AL R, DUk
KA AL LR« L E M ) 542
PrIBAE A RLR A R

1 AR

1.1 RIS HUAE L

PR XK IR T B e B 2 U
Bl 37 AR BRIV AR A el P o 0 e Sy A A R 3
MRBRAR S, HOEEAT B N 118°55" E, 24°35' N,
H8m, FREFEL 1 km, FHERNE 1029 mm,
ORI, HH S RN 5.56 g kg, AL
N. P f1 K & &4 %8 14.76. 0.87 F142.11 mg kgL,
PH 9 7.66. JEIAA JRR 35 1 2 R A HUSE AR 2R ik
50% LA EW, JEARBREE BT AR E) FEEE T .

1.2 RKBIt
MBCRFEE AR5t 51 #ERSR 10 MEZ
3t 23 AR 109 R R AIFEBORFREIE SR 1.4

J¥*%5 No. "5 Provenance No. KU EZK Country

K ZH Family

Z5 Latitude 2% Longitude K Altitude (m)

1 17862 RFIE Australia 2
2 18013 ENFE India 4
3 18015 EFZ India 3
4 18118 ENFE India 4
5 18119 EIFZ India 2
6 18128 B Vietnam 4
7 18135 eI Kenya 3
8 18142 eI Kenya 4
9 18144 eI Kenya 2
10 18244 kPG Malaysia 2
11 18267 F1E China 6
12 18268 F1[E China 10
13 18269 F1[E China 10
14 18586 F1[E China 5
15 18297 ZZ[E Thailand 5
16 18298 ZZ[E Thailand 3
17 18299 ZZ[E Thailand 3
18 21199 ZZ[E Thailand 12
19 18355 JU* Benin 7
20 18312 LRI Vanuatu 2
21 18565 LRI Vanuatu 3
22 18402 Fr%17 Solomon 7
23 18403 Fr# 17 Solomon 6

12°25'S 130°44'E 3
20°20"'N 86°06' E 10
21°30"'N 86°54'E 10
9°15'N 79°20'E 5
20°20"N 86°06' E 10
16°06' N 106°20' E 2
3°15'S 40°09'E 25
4°00"S 39°06' E 25
4°20'S 3710'E 5
1°44'N 110°30"'E 30
19°58"'N 110°59'E 10
24°24'N 118°06' E 50
16°38'N 178°49'E 30
30°38'N 153°04'E 5
9°21'N 98°27'E 10
9°33'N 106<32'E 2
12<39'N 143°25'E
7°33'N 100°37'E
10°45'S 142°08'E
17°45'S 168°18'E 30
20°07'S 57°44'E
8°07'S 157°08' E
8°07'S 156°54'E 2
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FHRBRR R B R A3 T4 21 (CSIRO) # A3 1 B e i
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A 747 16 F3E 112 MRK/NX, K2 3
ABXA R IR HAE/NX 4 K, 6 RESR, th
T2 m>x2 m, A 24tk EHK LD HJEH
fH 1R, 3AMHRETEHEAL 1k, &kt &L
(N : P05 : K;0=15% : 15% : 15%) 150 g.
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INBDERTEEICN 2, MYIERERIC N 3. FE
K Z B FR A A (m®) AT V=3.1415xDBH?H/
120000.
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Table 2 ANOVA analysis of traits of Casuarina equisetifolia

y=u+ri+Pj+fi+ei, Hi, yERUWNE, i
SPIME, i RIS E I [ RN, py A2 YR [
TERL, fi e K RN, eij 2 EEBENLR .

FRMRRE: 1y =covyy/\Jo5.0f + BHEM

KERH: 1y =covy/\Jos.ok » 3 covyj Al covgi

G AR AE T TT %
AR K R 2 PRI K AT Smith-Hazel fi

HUEPEE, TRHGER RN | S —Bxe HF

| AR EUE, b i PRIRMTR SRS, o itk
WHIRILE: B'=P21GuA, i, P AR
R TT 2R, Gar NIEFNIR A AL V7 2200
B, A Nk BEVEAR AROAR X 22 G AR 19200,

2 R

2.1 MIRAZE RIEIRE T Z 0

T AR S (AR v TR A% AR B R A FRLLE ol R
AR BN KT B R 3 7% 5 (P <0.01) (3R 2);
HF A FERGUAEFPIE KT E AR 23 2 7 (P<
0.01), 7EXK R/KP LA77E 3% % 5 (P<0.05); fRAF
RIEMIR A FAEN B % 2 7 (P<0.01), FINKARN
RES N 4 ik, BRI RR ZKE BT
I TTEHT o

2.2 HRIBIERR

Duncan % H AR R E (K 3), EAKEE
JrTE, ENEEFRRE(18118). H[E A (18267, 18268,
18586). = [ F1}JF (18297 18299, 21199) 7 &+

A R B HE

175 A 75 =

Source Degree of freedom Sum of square Mean square ProF
Wi Height Fhi Provenance 22 714.34 3247 18.68 <0.000 1
K% Family 108 412,56 3.82 220 <0.000 1
fi4% Diameter at breast height ~ F'Ji Provenance 22 695.64 31.62 13.20 <0.000 1
K% Family 108 488.16 452 1.89 <0.000 1
Bk Individual volume FhJ Provenance 22 2087.14 94.87 29.65 <0.000 1
K% Family 108 1448.28 1341 4.19 <0.000 1
et Insect resistance FhJE Provenance 22 21.56 0.98 4.19 <0.000 1
KZ Family 108 34.56 0.32 1.34 0.0230
fE R Health status FhiE Provenance 22 20.68 0.94 2.03 0.0020
KZ Family 108 139.32 1.29 1.29 0.0410
fRI7EZ Survival FhJi Provenance 22 26 466.00 1203.00 4.79 <0.000 1
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MR AN AR AR AR KT TR IR L, B TR
KA WP IF(17862) H JE WA IR (17144, 18142).
Hh [ AR (18269) . BL S5 R [ P (18312, 18565) A1
% TR (18402) .

TEPUHUIE T TH, W JE RN (18144, 18142,
18135) . {8 K Fi) . Fh Y (17862) FL %% Bif ] YA
(18312, 18565). H [E#4(18269). 7 [EFH(18297)
ERIBLF, A RZHMFAE KB ERE. 5t
AP 2 A TP E AR (18267) 2% [ Fh R (18299
21199). i rg A (18128) A1 L Sk 75 IV Ff 5 (18244)
&, BEA AR R RPYR (L 18267, 18299, 21199),
A8 A (N 18244).

TEAEREIRDL T T, B BLE% BT P Pt (18312) Fl
JE P (18142) 5l 2 w5 T 2% [E A5 (18299) 4, ik
PR (B 5 A 22 2

TRAT 2R S L 1 AZ AP YRR T 5| b X 38 R
Hh [ i Y5 (18586) TR A7 % fx =1 (86.5%) , I A
(18128, 72.9%)F115 J& . Fh (18144, 66.7%) Mk
1AM o AT 1P E (18403) 5 11%.(36.8%), L

% 3 HLBRBRE AR AIVEAR P

Table 3 Character comparison of Casuarina equisetifolia provenances

K V5 N5 (18244) AT FL %% Bl 161 Fh 5 (18312) £ A7 %
TREAR, T BT 4 5| Ao i [X )5 R e 72, AN T
T 51 Folr s [X F) AR

2.3 MRS

FERIAR RS 4 MR B L 7178 0.16~0.68 (&
4), Horp SR B d 151 (0.68), A8 FRECIR L 1) R A1
(0.16) o FLBRAFFAFIME BEARIL I R BLAH OC R H0E 0.97
(P<0.01), {HiEHMLAHICREAH 0.26 (P<0.05), #iH]
TR A R B Rl BT HUE (3 A% TR, LR A A
FEA B A S BRI EE AR Ko [FIRE, g PEAn
{EREIRGL AR BRI ORAT 2 (3R BUAH OC R 5090
749 0.16 F1-0.73, {HH 15 4LAH 5 R 405 =ik 0.89
#10.98.

2.4 ZHREHIEF

FIFH SRR AN, Pt EROIRBLAIRAE R 4
AMERATIREOE R, ILSAETE, #3440
PR 1 28 55 B [7) & 439 v 0.98. 10.57. 4.67 Fil

TS Wi 4z B (<103 md) Lk e BRI PRAFHR
Provenance No. Height (m) DBH (cm) Individual volume Insect resistance Health status Survival /%
18118 5.13a 4.38a 2.58a 1.46abcd 1.67ab 65.3bcd
18267 5.05ab 3.99abc 2.10abc 1.26cdef 1.49ab 55.6bcdefg
21199 4.84abc 4.38a 2.43a 1.06f 1.38ab 66.0bcd
18268 4.77abc 3.97abc 1.97abc 1.43abcde 1.61ab 57.9bcdefg
18586 4.70abc 3.81abcd 1.79abcd 1.46abcd 1.70ab 86.5a
18299 4.66abc 4.11ab 2.06ab 1.13ef 1.28b 65.3bcd
18297 4.65abc 3.90abc 1.85abc 1.53abc 1.52ab 61.7bcde
18128 4.59abc 3.74abcd 1.68abcd 1.34abcdef 1.49ab 72.9ab
18355 4.57abc 3.71abcd 1.65abcd 1.40abcde 1.63ab 62.5bcde
18298 4.49abcd 3.95abc 1.83abc 1.40abcde 1.59ab 56.9bcdefg
18119 4.38abcde 4.05ab 1.88ab 1.29abc 1.58ab 50.0efg
18015 4.31abcdef 3.79abcd 1.62abcd 1.46bcdef 1.54ab 54.2bcdefg
18013 4.21bcdef 3.53abcde 1.37abcde 1.51abc 1.67ab 59.4bcdef
18403 4.09cdefg 3.04cdefg 0.99cdefg 1.53abc 1.63ab 36.8gh
18244 3.94cdefgh 3.22bcdef 1.07bcdef 1.20def 1.45ab 37.5gh
18135 3.53efghi 2.96defgh 0.81defgh 1.56abc 1.45ab 44.4defg
18402 3.47fghij 2.73efghi 0.68efghi 1.43abcde 1.46ab 42.3efg
18312 3.27ghijk 2.07hij 0.37hij 1.57ab 1.78a 62.5bcde
18565 3.13hijk 2.20ghij 0.40ghij 1.47abcd 1.51ab 41.7efg
18269 3.02ijk 2.30ghij 0.42ghij 1.54abc 1.66ab 48.3cdefg
18144 2.94ijk 2.17ghij 0.36ghij 1.63a 1.71ab 66.7bc
18142 2.65jk 2.03ij 0.29ij 1.56abc 1.72a 47.9cdefg
17862 2.58k 1.68j 0.19j 1.53abc 1.38ab 45.8cdefg
*F1 Mean 4.22 3.53 1.24 1.45 1.56 55.23

I S 50408 J5 AN /) - R 7 2 57 55 %% (Ducan’s % 5 L #%) (P <0.05).

Data followed different letters indicate significant difference at 0.05 level by Ducan’s multiple range test.
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Table 4 Corrlation coefficient and heritability among traits of Casuarina equisetifolia
R Pk fa R TRAEZ U L]
Individual volume Insect resistance Health status Survival rate heritability
FPEAF Individual volume -0.093 0.26 0.25" 0.68
PrHLE Insect resistance -0.092 0.89™ 0.45™ 0.21
fig AR Health status 0.97" 0.16" 0.98" 0.16
{RA7Z Heritability 0.11 0.81™ -0.73" 0.34

B RRMR AR, A BB RS * P<0.05; ** P<0.01.

Data in left bottom and top right conner are phenotypic correlation coefficient and genetic correlation coefficient, respectively. *: P<0.05; **: P<0.01.

0.18, EFHEHUTFEN 1=49.811V +3.42IR+4.92HS +
134.41SR. Z53KMH(FK 5), EHFfREUEHAHT 28
MR FRIHJET 11 AFJE, i 18128 (5 & 130) )9
FAFRIEAL, HAR 10 MR R E R E L BRI
ZRE (R 3), H&MARERINE L. RIRZER 10
MR RZFERFETAEME R & T D3RRI
EK, W% 5.

3.1 MREKEENER

A 7 R R VI AR RN R R R AL S5 1
HERbR . ERA AR AR I X R, T
MHLIX 3ANEZR(RE . EEEFIZRE) R A KR
LU, BRI BN AR IR I RIR A X oh, H

H 5 BRI R KL PR RN HE 2

Table 5 Selection index and rank of Casuarina equisetifolia families

ARHASREARRIL 5] X o o [ A0 EDRE AR R 35
#A 100 248 [ 5| Rl b s, ek O 5 B
SRIEFE, ARRIEFIEZ RIK, OGS N
2t A I AERR IR IR A Al (landrace) -
T T (R o 5T A AR 22 B IR R AR AR AR SR Aol
Fofr 1) AR A 2% A8 TR AR S AR, P i A ) 1
PYPEACRIUAN AR 51 e DX R Rt 45 31l 5 b AT
B BEE A IR S 30 A% 5 R AR T P A SR O R

3.2 METLRENER

H T 4 I A JRR B 17 37 bRl A2 B AR R
FERNEE, FULpiR g A E R
o AERAEZE R T N R AN AR I JE Sl ) HR
RN, FRAE D B R A AR A AR
PEAE R LR MR KR . CAHKIBFERM,

KRT il PRI He4 KRT Tl EEEREHUE 4
Family No. Provenance No. Selection index Rank Family No. Provenance No. Selection index Rank
195 18267 366.2 1 80 18119 203.6 21
66 18118 297.2 2 208 18268 202.4 22
402 18586 290.1 3 213 18268 198.9 23
71 18118 266.3 4 449 21199 197.2 24
436 21199 256.8 5 32 18013 195.0 25
198 18267 253.0 6 389 18403 189.2 26
207 18268 252.9 7 437 21199 189.1 27
282 18298 252.6 8 216 18268 188.3 28
397 18586 251.6 9 | e
302 18299 2454 10 381 18403 80.1 100
441 21199 2454 11 383 18403 79.7 101
442 21199 239.6 12 340 18355 794 102
445 21199 239.3 13 337 18355 76.3 103
130 18128 233.4 14 342 18355 71.6 104
206 18268 230.1 15 137 18135 68.1 105
266 18297 227.9 16 219 18269 63.7 106
440 21199 221.7 17 145 18142 62.0 107
396 18586 227.0 18 319 18402 59.5 108
209 18268 2214 19 386 18403 51.2 109
435 21199 221.0 20
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PERARRIL T BRI HTRAEDS, AT REZ D AP RIE
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PRI R DR AU E S A o, Bl Ta] AT
X PE bR B e T HE R (B A T RS ) i
BJEE AR N HUE R E X

3.3 PRI IR R

T A JBR B A2 R R 73 A T s i X1 3 2B
Flt, FEEN A MRS ARIYTIE H A2 7~10 al's], fE4E
F IR DX R R AR (R e AR ) — & 7~15 al8, s
R XOR RS TEME R AR 6~9 altTl, il
IWAMARA K S LR AR AT 1/3 DAyt
AT08, AR TR SR A R
FIAE 1/5~1/6 NS HEAT I, A6 b B AR
PRI AR AE RIT R ARG 42 M H, HikF]
TARIJFIIREFEFTEOR 1/3 N5 Ady], Bl
N BRI PR E AT R RO AT AT 1. 53
bb, FERORBRIE 5 B RA B ENZ N 2 £4 05
MIZhB, ORAFFRAMMEHEIR DX 2 AR H A2 i
A 3 ENBEAT I . RIMAEEMK 42 > e, &
XX 4 AR AR SR AT S B0 4 2 T
AT, AR T PUAMEIX SRR ) 00 75 2
R

3.4 ZHRIERERE

PR T I 53 2% 1) 346 35 08 5 2R 22 AR st
ITEREIRTE, ZYRRGEIERNIIERZE, LHEXK
Smith-hazel ik FEEC O S & F h RO
BB REGRGILBT L, BEa 7 S IIRRRAE
AL R K R PERE AL IR EFHME SR,
MR TAFRIEREAREAE IR FE YR . A s R
BUER SRR AR P bE RO fRAF5 4
AR, MR R Rk Bkt AT 2R LR G
o ARIFRBEIRM BRI RAE 2R (38215 77 73599 0.68
A10.34, 32 SER AL, D AR IR SRR i
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PR RIR BB U PR RS 2 4
PER (K138 1% 77 (3 514 0.21 F1 0.16)#BELAE, PiHIX
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AARAF I IEFAR B M N o

FEIE SRR LM b, ATARYE & M AR &
B, LR B ISR R B AR I BAR K e N ik
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WAL o . AWFFCH, FERCA IR 31 [ PR AR 2 &5
BE AR 5 R A i A R R 3 A B A
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