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Analysis of Leaf Morphology and Growth Differences among Michelia
chapensis Families

LIANG Long?, HU Dehuo?, WANG Runhui?, ZHENG Huiquan?, YAN Shu?, ZENG Bixing?,
WEI Ruping®
(1. Dakengshan Forest Farm, Zhaoging 526400, Guangdong, China; 2. Guangdong Provincial Key Laboratory of Silviculture, Protection and Utilization,

Guangdong Academy of Forestry, Guangzhou 510520, China)

Abstract: In order to explore the variability of leaf characters and growth traits among different families of
Michelia chapensis, the leaf morphology, growth indexes and their correlations of 15 families were analyzed. The
results showed that there were significant differences in leaf characters among M. chapensis families. The
coefficient of variation (CV) of leaf characters in Maozifeng family was the largest (23.55%) among 15 families,
and that in lejiu5 family was the smallest (12.63%). Among seven leaf characters, the CV of dry matter mass was
the largest (25.50%), and that of petiole length-width ratio was the smallest (5.14%). The variation of crown
density, DBH and tree height (H) within families was more significant than that between families. The correlation
analysis showed that leaf length had significant positive correlation with leaf width (P<0.05), as well as the
correlation between leaf dry matter mass and leaf area. According to cluster analysis, 15 families could be divided
into 4 categories. The families in category | had dense crown and tall tree, those in categories Il and 111 had sparse
crown and short tree, and those in category 1V had sparse crown but tall tree. Therefore, these would provide a
theoretical basis for the rational development and utilization of M. chapensis.
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1.1 REHAE A

RESERZREWL T REERTES
Kyriitkiz, db4i 23058, ZRZ 112010, ke
120~200 m, 3B 359 FHiF 20.9°C, FHFE
6 520.5°C, FHRF/KE 1770 mm, RIGHK 3 A3
ME R, 203, R 11m bl 2005 4E 3 A
HERR, BRATEE 3m><3m, ¥R 1110 ind./hm?, 4
HRANX, 8 IRES.

1.2 Mk

TR R ALIG4 m iAR B S K B R
A XTI B S RAMERE, T 2003 4 BLpR (X
R)KM, 2004 FFREFAAH, 2005 FiEk. Sk
FEZIL 154, OHRAT RAE KB B RIREMN R
K1, RK6. SRKTHR, REBIUEERIRL 3.
R4S RILGS RILT, REEPITER M 3A,

SR AL SR 6. SR 12, AR 14, AR 15 SR
16, LAk H EETIIE FIEETITE FIER R .

1.3 Fik

12019 4F 11 7, MEZ AKX RFTA EE R
IR L SR E NN R i d% 3 MRIR i K
RNFHAFIME IR, REMER T O
HFr, AERRBENICRAE 100 Frit, ZRMEEE, mHd
1EH . A REETE NS D48 [ S0 = . Kt
W (AN - A) R AR BE, I SRR I H ) 5
. KH Expression 11000XL (EPSON)=##imH F &
IR LA-S MEIFV BT RGNS S E GRS 28
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FAVESM: 3 43 IR, 2 73 NI, 1 3 NFRHEL.

L4 BEHGHIHT

I Microsoft Excel 2010 1 SAS 8.1 #ifF#E474%
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X APPRH0A; ARRRZE R'=Ri/Rox100%, RiAHS i
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B 4NF AN HRKELFERER, 258
10.52~14.15 cm Al 2.35~3.14; KH REPILHEK 7
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Table 1 Multiple comparison of leaf morphological indices of Michelia chapensis families

KZ& Family L (cm) W (cm) A (cm?) L/W PL/PW SLA (g/cm?) DW (@)
KK 1 Ledal 12.5940.15bcd  4.81+0.07abc 50.97 +1.37abc 2.64+0.03de 3.17+0.27b 149.41 +1.52ab 0.34+0.01abcd
RK 6 Ledab 13.15+0.31ab 4.76 +0.08abc 52.29+2.13abc 2.76+0.04c 2.99+0.19b 138.66 +2.73b 0.39+0.02a
RK 7 Leda7 11.68+0.13cde  4.530.05bc 44.39+0.90cd 2.59+0.03e 2.59+0.20b 128.93+1.77c 0.35+0.01abc
&L 3 Lejiu3 13.5440.23ab 4.32+0.07cd 4747+153abcd  3.14+0.03a 2.93+0.11b 181.75+1.80a 0.26 +0.01bcde
KL 4 Lejivd 13.47 +0.25ab 4.600.09bc 51.37 %1.68abc 2.950.05b 3.24+0.26b 136.39+2.04b 0.38+0.02a
R JL 5 Lejius 14.1540.27a 5.05+0.07ab 60.49+2.01a 2.80+0.03c 3.09+0.03b 167.69 +1.99ab 0.36+0.01ab
RILT Lejiu7 10.5240.27¢ 4.49+0.10cd 41.13+1.56abcd  2.35+0.04g 2.87+0.15b 181.13+3.32a 0.23+0.01de
SR¥ 4 Leliang4 10.92+0.15¢ 4.030.06de 39.20+0.97bcd 2.72+0.03cd 2.34+0.22b 159.36 +2.97ab 0.25+0.01cde
KM 6 Leliang6 10.49+40.18e 4.49+0.07cd 39.42+1.18bcd 2.34+0.03g 3.54+0.24b 167.11+2.73ab 0.24+0.01de
/R 12 Leliang12 11.460.23de 4.30+0.10cd 43.15+1.59abcd  2.68+0.05cde  3.50+0.31b 163.81+2.86ab 0.27+0.01bcde
/R 14 Leliangl4 13.18+0.26ab 4.71+0.07bc 50.31+1.64abc 2.80+0.03c 2.75+0.03b 132.61+1.14b 0.38+0.01a
/KP4 15 Leliang15 10.90+0.20e 3.63+0.06e 34.04+1.00d 3.01+0.03b 4.78+0.35a 187.24+3.41a 0.19+0.01e
SR 16 Leliangl6 13.17+0.21ab 4.370.08cd 48.47x1.5labcd  3.0320.04ab 3.03+0.11b 166.17 +2.62ab 0.30+0.01abcd
SR 3A Leliang3A 12.91+0.24abc ~ 5.23+0.09a 56.75=1.90ab 2.47+0.02f 2.90+0.27b 167.04 +2.33ab 0.35+0.01abc
T§-7U% Maozifeng 11.65+0.23cde ~ 4.5520.10cd 4537+1.33abcd  2.59+0.05e 1.99+0.22b 153.78 +5.38ab 0.30+0.01abcd

A B E AR R R ER B EP<0.05). L & W: 58 A A, PL/PW: HARKSELL; SLA: LR AN, DW: TYIFF . FRFA.
Different letters within column indicate significant differences at 0.05 level. L: Length; W: Width; A: Area; PL/PW: Petiole length-width ratio; SLA: Specific

leaf area; DW: Dry weight. The same is following Tables.

R 2 IREE RS TR AL R EU(%)

Table 2 Coefficient of variation of different families of Michelia chapensis

X % Family L w A L/wW PL/PW SLA DW F Mean
SRK 1 Ledal 8.15 10.92 18.94 7.73 6.61 7.19 19.93 19.07
/KK 6 Ledab 15.88 11.48 2757 9.75 4.00 13.34 32.28 22.04
SRK 7 Leda? 8.17 8.39 1431 7.18 5.25 9.73 15.25 17.47
SRJL 3 Lejiud 11.88 10.99 22.81 7.78 2.30 7.00 25.88 16.23
SR 4 Lejiud 12.80 13.63 22.82 10.95 5.55 10.48 27.67 22.13
SR 5 Lejius 1253 9.31 21.76 7.95 5.97 7.77 23.11 12.63
SRILT Lejiu7 16.11 13.66 23.96 10.15 3.85 11.59 30.68 20.00
SR 4 Leliang4 9.97 11.09 17.42 8.17 6.68 13.20 2451 21.58
SR 6 Leliang6 11.92 1051 20.60 8.99 4.26 11.19 23.68 19.16
SR 12 Leliang12 13.08 14.29 2361 10.75 5.26 11.17 28.00 22.59
/KM 14 Leliang14 13.44 10.77 22.29 7.43 7.42 5.92 24.14 13.06
/KM 15 Leliangl5 12.84 10.85 20.73 7.78 5.05 12.87 29.66 20.83
/KM 16 Leliang16 10.78 12.21 21.12 9.38 2.69 10.71 25.24 16.30
SR 3A Leliang3A 13.11 12.82 23.69 6.26 6.18 9.86 28.77 22.96
I -FU& Maozifeng 11.94 13.74 17.64 11.86 6.05 21.01 23.63 23.55
¥ Mean 12.17 11.64 21.28 8.81 5.14 10.87 25.50

A e s B 22 AR HEX RN, 341M4
b 1178 Sl BE X OK, 23 il 24.38%~42.55%.
25.33%~39.88%7#11 31.02%~44.41%. 15 5 £ 1)
YIfafE N 9.76 cm. SFEIMTEN 7.71 m. Wk
FEYIME N 1.61. SR 4. KM 120 5K 15, IF Tk
ANFRAEKRGF, MAEH 11.07~11.27 cm, W&
4 8.07~8.48m, MIEKEEN 1.64~1.93; 1K K
6. SRILT7. SR 16 SR 6 KRAKEZE, Mz

5 8.11~8.94 cm, M=K 6.35~7.42 m, W Rtk 25
N 1.45~1.67. RIFR B ERAEKIBIRER REMEK
RN KRR, HUR KN TE T,

2.3 fHRMES T

15N SIRE RIS AAERK ISR R ST h
BRIER 4), M5 R EE IR, 5K
A TR A3 IEARDG; MR SR TE L AR
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Table 3 Variation of growth indices of Michelia chapensis families

N B RFRAFRMW 15, KA AR/
AR . I A S A IR . W e ELR A
ks BN ERRERNT. K4 FEF 6, B
A AN R R T A EDIR B O . W R R
it HAR AR B N ERRE s 25 1N KK RA KK 6
FUER 16, BA AR A 4 242 F 00
W e Ak AR/ NERHE: 5 IV BEXRA SR
K1 RKRT7. SR3 RIL4A SRILS. KM 12,
R 14, SR 3AL TEFUESE 9 MR KR, BN
FUCR S I g BB . R (AR A
B KEFRFAIE .

- DBH H CD W% Crown density
Family T Mean (cm) CV /% “F) Mean (cm) CV /% T4 Mean (cm) CV /%
SRK 1 Ledal 10.04 +0.52ab 24.38 8.14+0.44a 25.33 1.5240.13a 39.48
SR K 6 Leda6 8.11+0.69b 40.78 6.35+0.50a 37.55 1.5240.14a 43.33
SRK 7 Leda7 9.49+0.69ab 36.88 8.17+0.56a 34.78 1.46+0.10a 34.78
551 3 Lejiu3 9.51+0.91ab 35.80 8.06+0.60a 35.80 1.5040.14a 34.59
'RJL 4 Lejiud 11.27+0.75a 34.37 8.46+0.50a 30.44 1.67+0.11a 33.52
SR /L5 Lejius 10.05+0.76ab 37.13 8.02+0.51a 30.96 1.5440.13a 42.68
SR T Lejiu7 8.48+0.60b 30.95 7.15+0.56a 33.96 1.58+0.16a 43.86
SR 4 Leliang4 9.45+0.68ab 34.73 7.20+0.60a 39.88 1.70+0.15a 41.45
SR 6 Leliang6 8.59+0.74ab 39.47 7.42+0.53a 32.89 1.67+0.14a 38.54
'R 12 Leliang12 11.25+0.65a 28.66 8.48+0.51a 29.94 1.88+0.12a 31.92
'R 14 Leliangl4 9.50+0.84ab 42.55 7.30+0.54a 35.43 1.5540.11a 32.98
'R 15 Leliangl5 11.22+0.84ab 39.05 8.10+0.59 37.62 1.9340.12a 31.96
/KM 16 Leliang16 8.9440.74ab 38.81 6.90+0.53a 36.27 1.45+0.11a 35.04
SR 3A Leliang3A 9.37+0.74ab 38.00 7.78+0.57a 35.02 1.61+0.10a 31.02
H¥U%& Maozifeng 11.07+0.77a 32.75 8.07+0.50a 28.87 1.64+40.15a 44.41
DBH: fife; H: #; CD: MR &L, CV: &R R#%. MRFE.
DBH: Diameter at breast height; H: Tree height; CD: Crown density; CV: Coefficient of variation. The same is following Tables.
K 4 RETREE R IEAFAKIRFR I AR OC R 2L
Table 4 Partial correlation coefficients of leaf morphology and growth indices of Michelia chapensis families
L w DW L/wW PL/PW SLA CcD DBH H
L 1 0.81" -0.19 0.95™ 0.87" -0.31 -0.19 -0.18 0.40 -0.39
w 1 0.34 -0.95™ 0.88™ 0.39 0.30 0.03 -0.68 0.62
DW 1 0.29 0.83" 0.42 -0.99™ 0.01 0.39 -0.53
L/W 1 0.46 0.27 0.04 -0.52 0.49
A -041 0.62 0.60 0.21 -0.04
PL/PW 1 0.46 0.67 0.15 0.02
SLA 1 0.05 0.32 -0.48
CcD 1 0.63 -0.39
DBH 1 0.91™
H 1

** P<0.01; *: P<0.05.
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Fig. 1 Phenotypic dendrogram of Michelia Lechang families
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