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Abstract. Using 84 germplasms of Toona sinensis (A. Juss.) Roem., two growth traits and 18
leaf traits (including six quality traits and 12 quantitative traits) were determined. Results
showed that the six leaf quality traits of the T. sinensis germplasms were rich in variability and
showed polymorphism, and the main phenotypes of single traits were 1 — 2. The differences
among germplasms in regard to 14 quantitative traits, including height, diameter, and leaf
traits, were highly significant at the 0.01 level, and the genetic variance component of the
other traits was larger than the environmental variance component, except for diameter,
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indicating that such traits were mainly controlled genetically. The average phenotypic variation
coefficient of the 14 quantitative traits was 20.35% and the average genetic variation coefficient
was 16.36%. Based on phenotypic and genetic variation coefficients, petiole length showed
the greatest variation among traits, whereas leaf angle was the most stable. The difference
between the genetic and phenotypic variation coefficients of the traits ( except ground
diameter) was less than 7%. The Shannon-Weaver genetic diversity index of different traits was
similar (1.892 — 2.069), indicating that the T. sinensis germplasms exhibited high genetic
diversity and a good basis for genetic improvement. The T. sinensis germplasms were divided
into five groups based on cluster analysis. Group 1 was characterized by strong growth and
low specific leaf weight; group II grew relatively fast and the leaves were relatively large;
group III contained the largest number of germplasms, which showed slow growth and large
specific leaf weight; group IV was characterized by large leaves and multi-leaf type; and,
group V was characterized by small and sparse leaves. Thus, this study showed that the T.
sinensis germplasm was rich in genetic variation and diversity and could provide abundant
materials for genetic breeding and improvement.
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Table 1 Code number and sampling location of Toona sinensis germplasm resources
ol ¢ 5 4 5 FEA Kt RAEHh 24
Germplasm resource code Sample size Sampling locality Latitude and longitude
1~7 7 LL PG T N T 38°25'2.12"N,112°44'3.05"E
8 ~ 11 4 WP 37°42'4.71"N,112°42'26.86"E
28, 29, 84 3 117 5 3 Tl 35°29'28.74"N,112°51'4.07"E
18 ~ 28 6 WP IATH 36°11'46.97"N,113°06'59.36"E
30 ~ 66 37 LI P4 iz g T 34°41'39.36"N,110°41'29.52"E
12 ~ 17 6 TR g B T 35°44'52 52"N,114°17'50.82"E
24 ~ 27 4 g &2 PR T 36°05'55.06"N,114°23'35.16"E
67 ~ 83 17 TR =TT 34°46'24.76"N,111°12'1.08"E
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Table 2 Germplasm qualitative traits and coding of Toona sinensis
B IR Btk g% Code of qualitative trait
Quallitative trait 0 1 2 3 4 5
% Leaf shape - 1P K P TE RRBEEE  KONBEE R OR R E
nH3& Leaf base - T A} Lz [ i [ B
43 Leaf tip - BAR Wik KRR -
R #8 4% Leaf folds - i BT R (R -
RS E W AT A e PN & SIEEE e _
Villus of compound leaf petiole o BAMpEAE  AEAE B, FEREDCH
gnfn EXe 9 - N N
A2 I A8 e /A SN H K ZN

Density of villus of compound leaf petiole




1

IR AR ST . AR A 1 R R B MR A 8 A% A S 3 115

Xf 84 B BEIR 12 AN it i R AR IR R 2
AR, SR SAS 9.4 Bt B 5 5
Br, RIS Wk, AR L 254 IR
B eori . AR R IAR S RECRR AL A 5
ZH, RH R IEF #AFE4T Shannon-Weaver £ 4%
PEFR RO TR REIE T, BB RHZRER KL,
DARKECERR M) bR, 5 22 0 2B Y, =
p+Cirey, T YONE I ASBARIOES [ SIE, o
RSN, C R BRI, e BERLIR 2

2 HER55H

2.1 EEMRZREMHTREERNT RIS
XA 84 Rl T LI A AR | IR AR it
TTHREIEHATIEAN G, 2R 8w, Rt
TEAEIR 2 2R, FAERM T RIESA 3
(B 1. A1~ A3), Zril iKY, REIRM

A
\

A OGBS, 1. KRR, 2. B 3. Wik, B: MEIBE, 1. WA 2. MW, 3.

B3

4
)

95 BN IIEESA 5 # (K 1. B1 ~ B5),

2ol I N N s N AN 1 2 1 B P g

A 5 F(E 1. C1 ~ C5), 4Bl hist e, K
i & i N K 3w AN N U g w A L g

Bo Al FRMRRARRSEE, Akl i B
P B R4 Bl B HARBSE, T
or: e (RIJCHE) . A ESRE . A a0
B, LREAMELYE . TREDEH S F; 2t
W R TR 2 et (B EHE) . /b, B
AN HREE L BORAR 6
2.2 EBEMRARBEKMHBERNATESTR
BESHHE

AT AR R PR 1 5 22 70

R (3R 3), AN BTG )4 MR 1 22 23R 3
W EIKF-(P <0.01) , ULHIAHEFh B9 A AR
S,

&

0.8 cm

vy

4. B4 5. BIE,

C: MIBIEE, 1. BEIE; 2. K¥EHE; 3. WRBEIE; 4. KOFEWEEIE; 5. MOIVREEEHIE,

A. Leaf tip morphology, 1: Long caudate tip; 2. Caudate tip; 3: Taper tip. B: Leaf base morphology, 1. Deflective
base; 2. Slightly deflective base; 3: Oblong base; 4. Obtuse base; 5; Cuneate base. C; Leaf shape morphology,
1. Lanceolate; 2. Long lanceolate; 3. Oblong lanceolate; 4. Long oblong lanceolate; 5. Broad oblong lanceolate.
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Comparison of leaf tip, leaf base, and leaf shape of single Toona sinensis leaf
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Table 3 Variance analysis of growth and leaf phenotypic traits of Toona sinensis germplasm

i Germplasm #Hlix  Error

PR YIME + b2z

Trait Mean £SD g ar iy Ms Fvalue — HMiE df  #5)7 MS
Ee%ht (cm) 151.59 + 52.56 83 39 195.39 48.12* 1552 814.47
ibliji‘iieter (mm) 21.99 + 5.31 83 97.26 3.96 ™ 15652 24.55
i;ﬁngth (om) 11.97 = 1.84 83 8.35 8.99" 168 0.93
éﬂﬁ leaf width (cm) 895 =065 83 1.03 8.63" 168 0.12
gﬂgg*@;‘fiﬂole ength (om) 0.37 £0.14 83 0.05 9.12* 168 0.01

b v

ﬁuu;&%zg?sjnfﬁi leaf secondary veins 4329 £5.22 83 63.22 6.72™ 168 9.41
ﬁrﬂﬁgigaéffngle (°) 2.38 +0.24 83 0.15 9.64™ 168 0.02
ﬁuurjrrft];re%&of simple leaves 2284 £ 2.91 83 235.95 1211 168 19.49
?ourLJgound leaf length (cm) 494 £9.54 83 36.4 7.07™ 168 5.15
C/Eou:wz:%und leaf width (cm) 23.99 +3.93 83 9.22 7.34™ 168 1.26
éqount[;)g;ﬁn{;%af petiole length (cm) 104 +1.97 83 0.06 8.65™ 168 0.01
o e
Cilour?:)g?n?%af petiole width (cm) 0.78 £0.16 83 20.01 7.35™ 168 2.72
%unniﬁ&e;iof compound leaves 35.98 + 9.59 83 241.74 13.43™ 168 18
Hnt 68.7 + 13.56 83 404.69 5.41™ 168 74.76

Specific leaf weight (g/m?)

. e FREFWEE (P <0.01),

Note: #* indicates a statistically significant correlation at P < 0.01.
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Fig. 2 Genetic parameters for growth and leaf phenotypic traits of Toona sinensis germplasm
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Fig. 3 Frequency distribution of different types of qualitative leaf traits in. Toona sinensis germplasm
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Fig. 5 Clustering results of phenotypic traits of Toona sinensis germplasm
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Table 4 Mean phenotypic traits of Toona sinensis germplasm in each group
.
Mtk Trait R Group
I JIi m v \

it Height (cm) 194.41 175.53 121.61 138.53 160.75
4% Diameter (mm) 23.62 22.30 20.63 22.65 21.69
A Leaf length (cm) 11.48 12.5 12 14.58 9.50
A58 Simple leaf width (cm) 3.94 4.26 3.94 4.62 3.15
AR Simple leaf petiole length (cm) 0.31 0.58 0.37 0.31 0.32
B g Pk S0 Number of simple leaf secondary veins 40.63 39.80 4437 48.61 40.44
B 32 £ Simple leaf angle (°) 2.58 2.55 2.26 2.33 2.46
% Number of simple leaves 22.15 23.72 23.59 24.32 19.31
&K Compound leaf length (cm) 49.24 56.19 49.89 59.11 33.98
&5 Compound leaf width (cm) 23.08 25.69 24.16 28.83 18.56
IR EE Compound leaf petiole length (cm) 10.72 11.20 10.53 11.73 7.92
MR FEE Compound leaf petiole width (cm) 0.76 0.92 0.78 0.89 0.55
& H#E Number of compound leaves 35.44 40.90 37.72 43.83 20.51
H i Specific leaf weight (g/m?) 61.39 63.73 73.27 70.74 64.35
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