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Leaf Quantitative Traits and Growth Evaluation in Acacia melanoxylon
Excellent Clones

QIU Zhen-fei

(Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, China)

Abstract: In order to rational utilization the germplasm resources, the genetic variation of leaf and growth traits in
nine excellent clones, including F1, SR3, SR9, SR14, SR17, SR18, SR25, SR38, SR41, in 5-year-old Acacia
melanoxylon forest were studied. The results showed that the leaf morphology, structure and chemical traits
exhibited significant differences among the clones, in which the variation coefficient of leaf morphological traits
was the highest, and the leaf width (LW) and leaf area (LA) could be used as reliable indexes to intuitively
distinguish clones of A. melanoxylon. The height (H) and diameter at breast height (DBH) in clones of SR18,
SR17 and SR14 had significant advantage. The correlation analysis showed that LW had significant linear
relationship with H and DBH, and did also between LA, specific leaf area (SLA) with DBH. However, the other
traits, leaf length (LL), leaf dry matter content (LDMC), contents of carbon (C), nitrogen (N), phosphorus (P) in
leaf, C/N and N/P, had weak correlation with H and DBH. The top four clones (SR17, SR18, SR41, SR14) were
selected by comprehensive evaluation of membership function, which could be directly used for production and
breeding as excellent germplasms in future.
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TotiZ, ETAHEANE, BAHECENE
[E e DGR A7 B R AMAES AR SEZ H
WA, YRR A, 2015 R, BEARHHE
Ttk B AR X ABEAE A 666.7 hm? (3% 3 K Jig
EBEMSLEET, EFNLEERETAEERZN/TE
AR EESR PR BRI A 1 9 B A D
XHE B M B R OT 8 BRI, AR
R SRR AL A SRR, R RS R
MR, PAEE R E AR, 556 0E SR SR &
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B AR IR A T AR R R AT R
WAE M EEG T, BEEWERDKITRE, 1Eik
R R S 28 R E AL, R SR T
JE AL TR CA R 2 4R, (5 g5 p ik
WECH TR TYFE) LR . B
TR T R SRS R . BT AR
T 2 S IR K 2 AN B e hR, 7T LA
B 900% LL_EAE bR BE IR AN [R] i & A 1 A2
S, EerERE — R s T A Ok B
71, TR E R IE R R 0,
C LR RV, feis I M AEY 1 C B BURE,
N. P ICEAMY A KIRKITTE, HEsiEtig
H: BEHASER. JeAERA, MPGER R
FFAE LI EN R, A DU - B
P, 2 RIS BT AR RS s o A K
Ry Sy NI R e oz < L R B e 0 (1
SORMEE P A AR R 46 1643 T L 20 A Mt
“EIH P E R 1500 m, FEFEME 750~1500 mm, J&
A B IX R L FERT TR E S 2 R R, &
HEARMERAEEHRAEKER, MEFEK
R G FF 2R e R P S A P B R YR 1 T R

I 34T A B I 2 S RS A g
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EARM BT R IR KRG L& B Pl
H, AL TR 115207, 64 23942, if§tk 230 m, -
BRI /R, ERERTEA 1760 mm, P
¥R A 20.6°C . IeARE T 2011 £ 5 7, #
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RIX AR 10 Fx.
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1E BAAM B R+, HEHL SR3. SRI.
SR14. SR17. SR18. SR25. SR38. SR41 1 F1 3t
9 MNEMRIATI, Hb SR 45 NS IR R,
FL X RETEME R o BN TE I R W v (H) R 42
(DBH) & Il FH 1 B BY AE AR el 7 7] R AR 6 A K id
H sk O ERE RIS, B B USR5
B 10~20 fr, BPREASTotE RIREUH 60 fr, %€
N BV [B] S5 25

1.3 s FRFRAN 5 i

60 FHBENL N 6 41, 4110 . FHER
S I K P8 (L) 5 98 Ak 55 3 (LW - RSk )
0.01 cm. RIS Yaxin-1242 [ FRAOR E -3
TR, SEMER(LA), REHFE] 0.01 cm?. 25
JEH AR, ORI AR 24 h, B
FrRTE K AR TR K 5, L T R TR
A L (FW), PR S AR 105°CHEFE T 4t
30 min, #RJ57E 60°C MUt EE, BHRETH
(DW). HCHEIFI(SLA)=LA/DW, Bl cm?g’ %R,
FHi & LDMC=DW/FW, LLgg 3m. Mt
TR C Ny P &, 20 BIR ) AR FR -
RERAEAL . B E RIE AR L (gl e, BL
mgg " Er.
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RIS EHE K F Excel 2007 #4741, F SPSS
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Heprh RBEREED, REE ISR SE R UL )E
BHAT P, BRGEEE. IR =X Xuin)/
(Kinax—Xmin) X100%, A, X A EE, Xpax AR
B, Xmin NE/ME. HRIEV 56 FE 2R A K
%, ARFERBEHGH: FEME =[1-XXnn)/
(Xmax~Xmin)] %100%.

2 g5

2.1 R B

DA i SE AT AR BB Fa bR, 1R
MK 9 AT R A ARk B 3 2 R (Fu=
138.897. FLw=116.211. F 4=55.066, P<0.001), %
FEIEFEHE 1), SR8 SHMERRIMK. M5 Al
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Table 1 Leaf traits of 9 Acacia melanoxylon clones

MR K, JBT R4, SR14. SR17. SR18
SPERM A AR RN, BTN A
A B A AE N T R E X Rt EE 5%, 3
AHTEHAR A 5 R BCL LASLW>LL, 4R 25
R, RAVHIRM BB O, 3R W - T A A
i AR B X A TE P 2 T SE 4R bR

L TR RN T4 00 S 25 AR AR I 2 A B R
B, BEAHHIE 9 ANJCHE R (1 LU AR T4 i i 22
523 (Foa=36.976. FLomc=38.130, P<0.001), %
(R )RV, L THIA LA SRAL otk R E K,
1M SR3 W2 i/, T4 &Ll SR3. SR14, SR17,
SR18 LMk REE RN, 1 FL EMRE/D. 9 MEM
RPN 76.18~13351 cm?® g, THI&EA
0.30~041gg ", TR BN ABUNTLEH A

Tt & LL LW LA SLA LDMC C N p

Clone (cm) (cm) (cm?) (em*g™) CI'®) (mgg™) (mgg™) (mgg™)
F1 12.49b 1.55d 12.16b 98.46¢ 0.31e 544.25a 28.51a 1.47b
SR3 10.85¢ 1.81b 12.34b 81.4le 0.40a 508.77d 23.56e 1.17d
SR9 10.90c 1.67¢c 11.46b 89.22d 0.37b 528.67¢c 25.84bc 1.71a
SR14 10.61cd 1.16f 8.05d 89.39d 0.38a 527.62¢ 25.35hed 1.53b
SR17 10.89¢ 1.12f 8.44d 91.39d 0.39%a 541.92a 24.48d 1.13d
SR18 10.59cd 1.12f 8.05d 92.70cd 0.39a 528.47¢c 26.12bc 1.15d
SR25 12.65b 1.33¢ 9.69c 91.95d 0.36¢ 532.05b 25.21cd 1.49b
SR38 15.1a 1.92a 17.74a 110.71b 0.34d 510.97d 26.27b 1.33¢c
SR41 10.23d 1.40e 9.67c 122.14a 0.34d 530.39bc 28.17a 1.18d
Sy Average 11.59 145 10.84 96.37 0.36 528.13 25.94 1.35
e & Range 7.20~18.7 0.90~2.90 7.35~20.88 76.18~133.51 0.30~0.41 507.6~546.8 23.23~28.84 1.07~1.77
cv 15.49 24.40 2841 13.28 8.04 2.19 6.13 15.34

FSEHE G AR R R 2 R B (P<0.05). LL: MK LW: M98, LA: HTER; SLA: EErHE AN, LDMC: TR &; CV: ZR A%, LLTFERER.

Data followed different letters indicate significant difference at 0.05 level. LL: Leaf length; LW: Leaf width; LA: Leaf area; SLA: Specific leaf area; LDMC:

Leaf dry matter content; CV: Variance coefficient. The same is following Tables and Figures.

HESWRE, BAMENHF CO N, PEE
1E 9 TV & IR ik B AR B 3 % 57 (FLe=180.147.
FLn=29.669. F»=26.714, P<0.001), £ &L (F#
)&, F1. SR17 LR C S ERERK,
M SR3. SR38 & /) F1. SR41 LtERM
BN S8 EZERA, 1M SR3 A EE /N SR Lt
AP HEEERK, 1M SR3. SR17. SR18.
SR41 (R E /. CHIN SR FRBE N, P
TR R REEE K.

L2 B, BEAME 9 ANTMERM ) C/IN
AN/P A3 8 3 2 7 (P<0.05) (& 1), ™/ C/N )
V{84 20.39, SR3. SR14. SR17. SR25 %% 4 4

Ttk &M C/IN = T F34{E, SR9. SR18 5-F
YA, F1. SR41. SR38 & 3 NI RK/NT
P18 . N/P ) 1418 M 19.62, SR3. SR17. SR18.
SR41 &5 4 N TetE &AM A N/P = TF1E, F1.
SR38 S FIMEAHIT, SR9. SR14. SR25 % 3 ML
PER/NTFPIME

22 THREKENELER

5 4F A4 HEOK A B 9 Nt RSP IR A
12.2 m, ‘F¥IM4EN 10.6 cm. TS EH, B
m AR O RIFEERE ZR, Wm F{EN
30.04 (P<0.001), Mf% F{E A~ 26.15 (P<0.001), 9
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K ANE 2).

2.3 MRS

IF R PR 5 0 v AN i 42 B — 58 B 2R AH %
M, A, ) C S &L CIN A N/P 58

21F
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Fig. 1 C/N and N/P in leaves of 9 Acacia melanoxylon clones
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Fig. 2 Height and diameter at breast heigh of 9 Acacia melanoxylon clones

R 2 BAMIBINE R A YRR A AR AR S

g4

B2 A RR AR, M, 58, i, T
Yol N AP & & 5 A2 2 R R &
MR 2 T, SRS, e AR T
MG R 2 R, HA MRS R A A2
FRMEAEZE . R FESIR S Bfe %
ﬁtﬁi?@ﬂj,,u$ﬁktbk}f¢m,ﬁﬁ4talkt¢kﬁﬁ$ﬁaéf N,

RE S MR C Ny P& BB A 2= RAS 7] 1Y
i&%&ﬁ%ﬁ%mo

26

24 ab
be

F1 ~SR3 SR9 SRI4 SR17 SR18 SR25 SR38 SR4l

JPEF Clone
- a a
14.0 a
12.0
b b b
C b C
10.0 © e

=2
= o
T T

> Diameter at breast height (cm)
o0

2

g

=
T

=

F1 SR3 SR9 SR14 SR17 SRI8 SR25 SR38 SR41
JotE & Clone

Table 2 Correlation between leaf and growth traits of 9 Acacia melanoxylon clones

LL LW LA SLA LDMC C N P CIN N/P
i Height -0.480 -0.789" -0.641 0.650 -0.110 0.196 -0.355 -0.438 0.455 0.303
Jli4% DBH -0.568 -0.765" -0.684" 0.744" -0.319 0.192 -0.460 -0.405 0.576 0.222

*: P<0.05.
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2.4 ZETEE

I P AR 2 2 SR i o B0 0 SR A FE AR K
RAIF IS G50 A2H R IR bRt AT B (T
A, B R EMHEA (R 3), SR17. SR18. SR41.
SR14 Toitk R MIHESS 1~4 fir, FHIHEA LK
R R, fEsehrsE K, SR17. SR18. SR14
Ttk KRR BERIK S, s EE s T

R 3 A BT R M RN A AR SR B VR

HAWTEMER, 1M SRAL JotE RAE AL DUAE KR
NIEFRFRET, WA BENS, AW E T Hr R ES
AN, PR, R P S AR AL, AT RERE A
BRKEKB N LEER. FL AR IE S LK
A, ENRTIEMER, Haot2, WEflmEk
AEAE, (A5 C &, TYRSE, FEHE
5% SR3. SR9. SR38 Lt A&

Table 3 Membership function values of leaf and growth traits of 9 Acacia melanoxylon clones

J e 1% AR

ang%i WH'E g@éﬁ LL LW LA SLA LDMC C N p C/N N/P ni}egﬂn é:”:ir
F1 0.41 0.34 0.54 0.68 0.64 0.39 0.88 0.93 0.06 043 025 061 051 6
SR3 0.50 0.48 0.68 0.55 0.63 0.09 0.14 0.03 0.94 086 060 043 049
SR9 0.50 0.42 0.68 0.62 0.70 0.23 0.38 0.54 0.53 008 054 054 048

SR14 0.72 0.65 0.70 0.87 0.95 0.23
SR17 0.80 0.70 0.68 0.89 0.92 0.27
SR18 0.82 0.70 071 0.89 0.95 0.29
SR25 0.51 041 0.53 0.79 0.83 0.28
SR38 0.50 0.36 031 0.49 0.23 0.60
SR41 0.56 0.42 0.74 0.75 0.83 0.80

0.26 0.51 0.62 0.35 0.44 051 057
0.18 0.88 0.78 0.91 0.37 054  0.66
0.23 0.53 0.49 0.88 0.53 0.43  0.62
0.50 0.62 0.65 0.40 0.61 049 055
0.68 0.09 0.46 0.63 0.51 039 044
0.65 0.58 0.12 0.84 0.49 052 061

W O o N P B o~
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3.2 MR SR B2 RARHE
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T ToPE R A K 2R AR L . SRAL ot R B A i
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RE71, BAMBETYRER T ZEN, 2495030~
0419g™", BT HEkaE - ERIERE, TR
AR A 5E 5 Z A (Lithocarpus polystachyus)ft)
oL,

3.3 AR AR RAE

M AN =R HRCE AT CINER TR, %
Wt A ) C R BRI R4k 2 2 N 43 B FR ) FH 26 (1 4H
KR gs, WA (Populus deltoid)#EsE 748 H H 1K)
C/N &R TR, R A N #H]
FH# KT C BRI R, 9 A BRI
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RFWTE FEIRE AR B VZNE, i N/P<
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