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Genetic Analysis and Comprehensive Evaluation of Main Traits of Acacia
cincinnata Clones
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Abstract: In order to breeding superior clones of Acacia cincinnata, the genetic variation and trait correlation of
main traits of 15 clones at 7 year old were analyzed by variance analysis, genetic parameter estimation, correlation
analysis, path analysis and comprehensive evaluation. The results showed that there were significant differences in
tree height, DBH, volume and height under branches among clones, and their repeatability was 0.71, 0.64, 0.42
and 0.49, respectively. Tree height and volume were significantly correlated with other traits. The DBH was
significantly correlated with stem shape at 0.05 level, but with other traits at 0.01 level. The crown width was
negatively correlated with height under branches and positively correlated with stem shape. The path analysis
showed that DBH had the greatest contribution to single tree volume, followed by tree height and crown width,
and their direct path coefficients of DBH were 0.566 5, 0.389 9 and 0.172 8, respectively, and the total effect
values were 0.904 7, 0.825 8 and 0.877 9, respectively. The selected clones were SS2, SS3 and ZJ22 with the
selection rate of 20% by using Breggin’s multi-character comprehensive evaluation method, which could be
considered as the comprehensive improved 4. acacia clones for local promotion.
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LI (Acacia cincinnata) 95 FHLeguminosae)
AR, JE 7T B JE VG L 2R AR R IF.
B2 i s, RA WA, puikom. &N RS
P, SEAET IR b, R TER) L, HAR R K
& H ARG, R T o e g b LA 1 o s
UeAh, HMBAR R, ZHERH MR EAME. 20
e 70 ARG MR IRE, IR TV W
MRS A A . TR, AZW AP AE T [E T iE
PRI RCRUAE, FE A T 2013 4% H AN B 51tk
e AL,

R T IZ B M RE 5L 2 S TG AR e F
BOR . A FAEZSEE T, W E R L AT 5O,
AN TR R 5 50 25 45 v RO R L)L PR S ) U A R
FEAPERE LB, M AL, AN [5) - 8 2= i 4
RPN WM | R A S A L AT
FRlGE . BIEAR AR SRR, 18 RIRECN T
VA 7 == 5/ S S 55 LDV KPSl S A
EIRZM AR A B BOR O RO, (BAEHE M
BT EARAER i B RIS AT ER b B B55
[ R, PRI, 2 R AR AR RAZ R A e R R A A
AL IR R, otk 2 B AR M A2 24 A B
5 s,

To M F ke B 2 5L AE o M B BOR R )
BAL R ITIE, MRARFHABN TARAS . BARRA
o, GERRLRAMAE, BTG EERTE R, &
YERNE, wH BRI RN T, 5
B EEAHEE, ot B AN Re b8 78 73 F FH N 14 2%
BE ARSI EAL R, FRAG BN BB ARG 73, 1
HFAMER, RS, T REA R S 2.
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Table 1 Source of mother tree material

2o iR I E A EFE Tk R AR AL SS, REINIUE
R AR AR B G R BB A AL KM IR Ak 5 2R

AHEFCCLE M T el XU E A M 7 a4
(K115 N6 A IR R MEMOTRRL, X Hp &
fite. MR, BOR s EIEAMTE 6 MEIREET I
IR AL T, FERAATE S VEIRER G VEE
FIEF LR R, BAEANEEMBEMERIET
RS H K.

1 BRI %

1.1 AR5 H AR

2R AR A T 4 TR T e XL g [
H W7 10-7 HRPL(117°37' E, 24°20' N), J& T 55k
T PETE R S, T3P KE 1450 mm, G
ERIR 38 C, BARRIR 0 C, M. ZHET
WAL ettty , TR, FE DG LLE
NE, AR KT AR
1.2 Rk 5% % i

WRIGH R A 15 M5 FEM B (Acacia cincinnata)
TR, HNE R 2. 4 18, NS2. SS1. SS2.
SS3. 2. 4, ZIl. ZI12. ZJ17. ZJ18. ZI22.
Z129 M ZI31, ot R BN SR A BN 1),
FHEE T 2009 45 10 A E AR I E MO 37T &,
2010 SFHFZELE UG EA I AT ER, W58 w it
KHBENL 4 XA, 10 BROVT/NX, 3 REH,
PRATEE N 2.5 mx2.5 mo. B4 11 H—12 HH7RA
WA, GRS ERECN 558 th, 2017 FELOREEM
SHRECH 394 Bk

KR Source FTHEF Clone 2% Longitude (E) 2% Latitude (N)
RN 5 NI FR2 117°50" 24°36'
AR LAk 418 117052 24°92'
AR TG 3R NS2 117°57' 25°11"
AR TR 2y 4y 231, Z312. ZI17. ZI18. Z122. ZJ29. ZI31 117°33' 24°17
JUARTT MR AR AR 7 SSI. SS2. SS3 113°38' 23°19’

1.3 Hik

2017 4E 12 AilE 7 a A5 3eM BT R 1M
ws MR, MR B R ERA T RS A KR
1) P AR P 8 I s SO R R AT & 5 8 A BELAR RO
MR AT I E s AR AR A 5 m K AT

TR TIRVPHRRAES 2 R %, 1
RETEERAEM, VPN 59 TRETEER
WE R, A 1~2 DS, v 470 MPET—
OB E R, H 2~3 NS, W358 IV ETE
M, VPor 298 VEETE, Y1 . HARM
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Sk I KNI T8, AR [ Brfll
it 78 O (ACTAR)FR LI A ArH 5. 17=0.010633—
0.0000428D>+0.0000263D*H, X741, V A (m?/ind.);
D A% (em); H NH & (m).
1.4 FHRMGIHH 4T

% Fil DPS 9.0 £l SPSS 25.0 #AE#EAT HE 0¥,
FEMAFE T Z 947, Duncan £ E L. R RE D
Br SR HTRIA T LR VRT .

MBI R A KR T Z 9 BB 8L A 50
NUS X=urarte;, N p NEARPIIE; o A
PR 5 e NBEPLIR 2 . RFIAR 7 RAUIA M-
PCV = SD/ X x100% » X1, SD AR F T bR,
X MR8 . PR E ) 52 58 L 02520 Jy
% R=1-1/F, \f FATTENTHI FAE. 8%
B ALY AG=SxR, X, SHEFHEZE, RN
YRESE ). BRI SHERRE SRR %,
THEEHIER X1, X, oo » X SPEIR Y I B W
15 RBOR B KRB R Z ok e 7. 25K
W PR AEBIR 572, SR T & 2 MERREEE VA
XTI RIAT LR GV

2 SR

2.1 ARG ES

P15 A 7 a 2 BIAH B RM & R #
R AR SRR AT T 20, 45 SRR
Wis . R MARFIE R S e ot R I A a2
EHER, MERMTIRAETLERE TR ZE2ZRGR
2). M~ M. MR BN E 4 MRIRETS R
) 22 BN, JFRToME RIEFERIE 1EOR.
2.2 BE . R, MR, T RS ERE

MFE 3 AT, SS2. ZJ22. SS3. FF 2 F1 2129
&SRR S AR, PR E SR T

2 MR TEIRRE T Z 500

Table 2 Variance analysis of main traits of clones

14 m. H SS2 W mAE KRR, FIIM &N
18.11 m, [F4r 18, NS2. ZJ1 F1 ZJ31 &&T5 1 & ok
EESWEE, SMEE. 2. = 2. NS2. SS3
A1 SS2 MR, KT 13.8em, 7E 15 N
AP R E KRS, Kbtz 21
M e KR, FMEHN 15.12cm, 5HEA
FREERVXR, WWAEEAKBEENXRE
ZJ29. ZJ17. SS1. 4. ZJ1 1 ZJ31 5. #MRKZ
H LA SS2 IR, “FIIMAA 0.147 mP/ind.,
5H A EEEZE RN LMERE 2J12.4 18.2)17.
7129, SS1. "4, ZJ1 1 ZJ31. # P2 H
SERRHA SS2. SS3. ZI12. ZI29. 4 MUB T R
RS, Ui ER TPE R0 B AR BB B J1 8
. AIJLSS2. SS3. A 2. R 2. ZJ22. ZJ12
7129 oM R EEHARRIELT -
2.3 FEHERPBESHEE

MERAL 3 28 R, SMHIRNZ R RECH
15.69%~36.25%, J& TR 5%, R TIHR L
PER VPR . MR E RIS > e > i
B>F N B MRS TE, WIRE R 718 0.42~0.71, %
AR FA0.42), fem A E(0.71), BB IR T
0.4, RN R Z AR 52 18 45 RUSLAN ] 2 R85 3%
L o, T A2 AL SRR 2R s A gS, otk
ESudia syt ia iR
2.4 HEARMIARIR ST

XF 15 ANTME R MR IEAT A R ME A A R 0, B
B AR RS H AR BB B EIE
5K TmENMER, STREEMEX, HAEE
(GE 5)o MRS i M 42 0 e I 4 AF 5 R B oK
43N 0.620. 0.897 F1 0.548. B 42 Al e
MNAEAMBUEK BN R E W E R, E TiEsH
i 5 25 A R L AR R T M IR 2R B
Tt FR .

PR Trait AR5 KR Source of variation E % Degree of freedom  ¥J77 Mean square F P
B Tree height Jeth: & H] Inter-clone 14 31.43 4.66™ 0.000
Mt DBH JEPEZ ] Inter-clone 14 15.05 3.10" 0.000
L Volume Ttk Z A Inter-clone 14 0.02 7.33" 0.000
1% N7 Height under branch Jot: & [E] Inter-clone 14 26.25 1.96™ 0.000
jEE Crown width TePEZ A Inter-clone 14 7.29 2.85m 0.083
FJE Stem form JoE A& [H) Inter-clone 14 3.07 2.05" 0.142

**;: P<0.01; ns: P>0.05. F[A
*%: P<0.01; ns: P>0.05. The same below
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Table 3 Duncan multiple range test of 4 growth traits of 7-year-old Acacia cincincinnata clones

75 PR W (m) 4% (cm) AL (m/ind.) B FE (m)
No. Clone Tree height DBH Volume Height under branch
1 SS2 18.11a 13.87abc 0.147a 8.58a
2 7)22 15.42b 13.82abc 0.124ab 7.38ab
3 SS3 15.16bc 13.96abc 0.124ab 8.28a
4 ER2 14.72bc 14.55ab 0.128ab 5.57b
5 7129 14.20bcd 11.36¢d 0.083bc 8.10ab
6 2 13.97bed 15.12a 0.130ab 6.60ab
7 7718 13.91bcd 13.76abc 0.109abc 7.64ab
8 7112 13.70bcd 12.85abed 0.092bc 8.16ab
9 ZJ17 13.66bcd 12.21bcd 0.084bc 7.43ab
10 SS1 13.44bcd 12.20bcd 0.083bc 6.10ab
11 4 13.44bcd 11.79bcd 0.078bc 7.71ab
12 418 12.75¢d 12.57abed 0.086bc 6.90ab
13 NS2 12.64cd 14.01abc 0.100abc 7.27ab
14 ZJ1 11.96d 10.56d 0.063¢ 7.21ab
15 7131 11.83d 10.63d 0.057¢ 5.25b
[R5 B Ja A Rl - BER R 72 e AR 35 (P<0.01).
Data followed different letters within column indicate significant differences at 0.01 level.
#47aEEFMBTNER 6 MERMEESH
Table 4 Genetic parameters of 6 traits of the 7-year-old Acacia cincincinnata clones
PEIR Y hr e 22 g R 7 250 1% HET)
Trait Mean + standard deviation Range Coefficient of phenotypic variation Repeatability
Wi Tree height 13.93+2.23 5.00~24.00 16.01 0.71
%% DBH 12.88+2.50 5.40~26.60 19.41 0.64
ML Volume 0.10+0.04 0.06~0.15 32.75 0.42
¥ N Height under branch 7.2242.81 0.20~17.00 36.25 0.49
jelE Crown width 3.05+1.02 1.00~9.00 35.34 0.65
+J& Stem form 3.83+0.56 1.00~5.00 15.69 0.51
#57aEHEFMBLIER 6 MERIIARS
Table 5 Correlation analysis among 6 traits of 7-year-old Acacia cincincinnata clones
e Motz ZpA B R Height TR T
Tree height DBH Volume under branch Crown width Stem form
W Er Tree height 1
Mt DBH 0.320" 1
M Volume 0.620" 0.897" 1
1% N7 Height under branch 0.470™ 0.139™ 0.249™ 1
M@ Crown width 0.486™ 0.440™ 0.548™ -0.036 1
+J& Stem form 0.282™ 0.099" 0.183™ 0.439™ 0.004 1

**: P<0.01; *: P<0.05

2.5 BRMIRKIBE AL HIE Rt

MR EE S RYEIR, &I BAE MM
P Fh AL B RIS AR M P AR N E B S H IR
N2 TR R, AR, R
5 AP RA AR IR X B B, 7R AR OG0 BT 1 i
EHHATER . THE SRS M AR ERGER R

BRI A 2012 RBU(ER 6). MRS BRI, Mtz
SRR TTERAE K, OO s R e, =
(1) ELH218 42 R A5 70N 0.566 5+ 0.389 9 F10.172 8,
SN S HA 0.904 7. 0.825 8 A1 0.877 9. 7E 5
AR, E % EEM AR 1) 98.29% (£ st [HH &
% R*=0.9829), HAMFREIIEM G 1.71%. Fitk, ik
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Table 6 Direct and indirect path coefficients of control trait to single timber volume of 7-year-old Acacia cincinnata

Yok FLEBR R [F] 4238 1% £ 4% Indirect path coefficient SR

Trait Direct path e iz B N Height SR T Gross
coefficient Tree height DBH under branch Crown width Stem form effect

P Tree height 0.3899 0.3157 -0.014 2 0.125 8 0.008 6 0.8258
fig4% DBH 0.566 5 02173 -0.003 5 0.127 6 —-0.003 2 0.904 7
F N 71 Height under branch 0.098 4 0.1952 0.069 6 —-0.004 7 0.024 1 0.382 6
SEME Crown width 0.172 8 0.283 9 0.418 5 0.000 8 0.0019 0.8779
T Stem form 0.053 6 0.062 4 -0.033 8 -0.012 8 0.006 1 0.0755

BMBRAEKE SR AR ZE S W,
MR AR IR % 3 EMOIR, BN T AR I
PEIR
2.6 ZZEvH

DIM R B 6 MRS 15 N et /AT AR
FELEAT, OMEN 1.58~1.83, AMTHERN
SS2 (1.83), H/IMEIA SS1 (1.58). %M 20%H N ik
015 MM RIATLRE AN LSS, NERTHER
43918 SS2. SS3 Fil 2322, H Qe 4N 1.834 1.77
176, NikTotE RIS 254 13.86%.

3 SRS

WAL 538 RAMORIE R A HE A, AR A4 A 13
A S BA Tz R, 1 s AP 3 REOK
T 10%, KEPIMARAFEBRESR, EHATRTE
VP 7 RS, AR R BB AL AR
FROK, IR OK . AT 15 MR
PEAR IS 5 R BN 15.69%~36.25%, |5 F21l i 0]
XFELKA (Pinus koraiensis) o1 5 B 7T 45 RAHAL o X1
h 72 2PN ARk (Juglans mandshurica) A~ R 5K %
MR FAR R B = B AR R, HAER AR
HN 24.23%~45.33%. FH Jyal LA R HER AR E
P, SEE I EWEIZIREE S R, IR
M /N2 AR AR, A B TO M R R AR
MEENHRT 0.4, N UL EEE D), BURK
MR R AT IR AR B AR T A . W A N AR
Xt By (5 A0 BB (Acacia mangium) R 55 FEZE RV A2 A
(Cunninghamia lanceolata) 7o 1t Z I 50 19 3% B
HASEE S AHRIE 0T DUE R R G I &R %
PEIRE B RIRRREE, A T fil e PR B ) ok SRR AL
LWHE R AP R, BE . MR AR A
FAAER R 2 IEAH O, BT iy R i 2 1) 52 AR R,
TR 5 H AR A 2 A G, REIMALE K R i

SN T AR EAEF IIZ5 R, FESATMRORIE £, —
TR, R AT BE 2 32 F M RCRPH,

PE MR M A KRR AR B AR 2 R 1
BT B3, A OGRS MR A A TE B 2 A O
RER, BRI X BN BN
(AN, S LR 1] P B S AR DB AR FE %
FARRA A B R 2R BB AR T A SRR B, SNAE
WK N IRA2(0.904 7)>TeEME(0.877 9)>H4 7=1(0.825 8)>
B R E1(0.382 6)>T-74(0.075 5), EHRUNAEMK KN
H94%(0.566 5)>=1(0.389 9)>7EME(0.172 8)>4% T &
(0.098 4)>F-(0.053 6), HHILAT WL, XFLLAHE 54T,
SeE M XS A4 AR T L B SRR, M RO AR A
2 Mafe. FEid. s, TR/ a4
WL E, M. WEs iR, g
SRR AN AR N B R s A N . X 5 R
FREEBSS B SF KA (Pinus kesiya var. langbianensis)>Y-
F AR IR Fo gt R — 5. 7E AR AS 2 4 1F
T, iR B AR AL R IR TE M &R
XA R KR R A A

I AR AR M B, AR PR HAR
REM RGP ETNE . AFFEL 15 NG I
BN REE R, S FEMRES 1K
T 0.4, B BARFM A B S e R e v
FIH 6 MEIRIAE &L AN, RAREL
PE &R SS2. SS3 Al Z122 Nk BT &

EEPEN
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