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Abstract In this study, the morphological and epidermal features of 12 species of Scet. Chrysantha were
compared using the LA-S series of plant image analyzers and scanning electron microscopy (SEM). The plant
image analysis results showed that the difference of 9 characters, i.e., leaf circumference, leaf area, petiole
length, leaf length, leaf width, length/width ratio, leaf thickness, leaf fresh weight and dry weight were extremely
significant between 12 species and significant between different individuals of the same species, which suggested
the 9 characters could not be used in the intrasection classification of Scet. Chrysantha but provided diverse
genetic resources of breeding. The SEM observation results indicated the upper epidermis characters of the 12

species were similar, which were the absent of stomata, irregular epidermis cells shape and ambiguous boundaries
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between the cells; the lower epidermis of all the 12 species were presented with stomata and gland, however, the

stomata and gland shapes, as well as the anticlinal wall patterns were different among species, which provided

evidences for the taxonomy of Scet. Chrysantha.
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Table 1 Test materials

% 5 4 h T4 G = 4 A
Number  Species name Latin name Number  Species name Latin name
1 Mk 44655 Camellia impressinervis 7 RS Camellia achrysantha
2 el 5s Camellia longzhouensis 8 BAOER Camellia xiashiensis
3 P4 R Camellia limonia 9 R4 fESS Camellia wumingensis
4 INEAE LSS Camellia micrantha 10 EIWEIEAS Camellia pubipetala
5 INRA RS Camellia microcarpa 11 AR Camellia nitidissima
6 PUZE4 LA Camellia ptilosperma 12 BRKETESR Camellia euphlebia
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Table 2 Statistics and Multiple Comparisons of 9 leaf traits in 12 species of Scet. Chrysantha

e K5 1 . " IH-fif B It ‘
T T 1 T T8 1 L S
. Leaf aspect . . Fresh leaf Leaf dry HJE R /mm
Number Leaf length Leaf width . Petiole length  Leaf perimeter Leaf area . .
ratio weight weight
1 151.86+18.17b  69.40 £9.06b  2.20+£0.23de  10.06+1.89d 39521 +46.49b 7441.68 +1645.78b 1.45+0.32b 0.61+0.16b 0.19+0.03cd
2 107.86 +16.20e  48.58 £ 6.85f  222+0.18d  9.82+1.56de 270.57+39.83g  3711.54+94522f 1.06+0.25d 0.49+0.12d  0.26 + 0.02a
3 6391 +821h  32.70+4.40h 1.97+0.25g 7.74+1.52f  162.72+19.44j  1406.50 £322.71hi 0.24+0.08g 0.11 £0.04g  0.14 +0.03f
4 132.76 £ 19.47c  62.86+9.61c ~ 2.12+02ef  11.43+1.98c 332.03+47.35d 5924.02+1642.55¢c 1.11+0.32d 0.48+0.17d 0.19 +0.02cd

5 120.77 £15.12d  57.04+6.59d  2.13£0.23ef  9.90 + 2.86de

6 61.46 +9.92h 29.78 +3.851  2.09 £0.39f 6.60 = 1.33g
7 7236 +14.24g 30.71+4.17hi  2.38 = 0.46¢ 591 +1.32h
8 92.00 £ 12.12f 3498 +3.90g 2.63 +0.19b 9.34 + 1.00e
9 76.98+9.31g  31.89+3.14hi 2.42+0.18c 7.91 + 1.80f
10 116.10 £ 12.44d 4827 +439f 241+0.14c  6.37+1.74gh
11 148.19 £26.25b  54.08 +7.55¢  2.73+0.24a 14.39 £2.33a
12 169.92+13.34a  80.99+7.50a  2.11+0.16f 12.34+2.35b

154.30 +£20.12j
175.63 +29.36i
218.65£26.86h  2222.24 +507.00g
187.52 +21.051

286.42 +29.56f

305.10 £34.23e  4771.62+1004.45¢ 0.87+024e 0.38+0.10e 0.18+0.01d

1268.11 £278.30i  0.25+0.07g 0.12+0.03g 0.17 +£0.02de
1467.00 +422.41hi  0.27£0.10g 0.12+0.05g 0.15+ 0.03ef
038 +0.16f 0.19+0.07f 0.14+0.01f
1703.88+362.37h  0.28+0.08g 0.13+0.04g  0.13+0.02f

3983.32+711.53f  0.83+0.16e 0.39+0.07e 0.21+0.01bc

353.7+60.02c 555996 +1723.66d 127+0.46¢c 0.57+021lc 0.20+0.02¢c

437.77+33.96a 10201.79 £1572.26a 2.69+0.46a 1.06+0.2la 0.23 +£0.02b

T RPBEFEE + bRz FAPIRRVNG PR 225 B3 .

Note: The data in the table are mean + standard deviation; different lowercase letters in the same column indicate significant

differences.
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Table 3 Variance analysis of leaf morphology between 12 species

> It J& (10.64% )

> I £ 95

AR 2R EZIN A Rl ¥R F1H PH
Source of variation Character Df Sum of squares Mean square sum F value P value
" 11 1226 499.52 111 499.96 543 <0.01
Leaf length ’ ' ’
T 11 244 979.21 22 270.84 575.41 <0.01
Leaf width ’ ' ' ’
It Eog===a N
FITElE . 11 45.27 4.12 66.87 <0.01
Leaf aspect ratio
AR
Petiole length 11 6015.36 546.85 157.66 <0.01
| -2 J& K
Pl - Jr'%%)l.—]k 11 8 080 864.37 734 624.03 648.74 <0.01
Among varieties Leaf perimeter
i |
TR 11 6509 106 894 591 736 990.4 557.62 <0.01
Leaf area
IH-fif £
Fresh leaf weight 11 396.94 36.09 587.77 <0.01
R
Leaf dry weight 11 64.24 5.84 424.64 <0.01
s
Leaf thickness 11 0.14 0.01 25.6 <0.01
&4 MAMRESERTEST
Table 4 Variance analysis of leaf morphological traits between individuals of same species
AEFERR LN H HE 5 Syl FAg P{E
Source of variation Character Df Sum of squares Mean square sum F value P value
RS
Leaf length 2 38330.93 19 165.47 93.34 <0.01
T 2 23742 1187.1 30.67 <0.01
Leaf width ’ ’ ’ ’
u |/, &t
L . 2 7.03 3.5 57.08 <0.01
Leaf aspect ratio
AR
Petiole length 2 157.57 78.78 22.71 <0.01
n Q EQES
Fiiy . 1“'%};.]{( 2 213 010.54 106 505.27 94.05 <0.01
Same species Leaf perimeter
IR
2 137940 059.2 68 970 029.59 64.99 <0.01
Leaf area
- fif 7
Fresh leaf weight 2 7.14 3.56 58.14 <0.01
R
Leaf dry weight 2 1.48 0.74 53.83 <0.01
l] EH g
IR 2 0.000 070 1 0.000 035 1 0.07 0.93

Leaf thickness




PRERANAE: 12 Fhdx

FEZRAUEYI (8 LTRSS 0T e 11

x5 9MERE 12 M FHRHERRY

Table 5 Variation coefficient of the 9 traits in 12 species %
.. 2. e = [ . 4 K y
I T L e T T T R
Number Leaf Leaf width Leaf aspect Leaf Petiole  Leaf perim- Leaf area Fresh leaf Leaf dry
length ratio thickness length eter weight weight
1 11.90 12.98 10.18 14.85 18.72 11.70 21.99 21.97 25.10
2 14.93 14.02 8.18 5.99 15.80 14.64 2533 23.98 23.99
3 12.78 13.38 12.76 23.60 19.58 11.88 22.82 30.99 35.48
4 14.59 15.20 9.24 12.07 17.24 14.18 27.57 28.86 36.10
5 12.45 11.48 10.81 7.53 28.73 11.16 20.93 27.82 25.62
6 16.05 12.86 18.65 9.67 20.08 12.97 21.82 27.63 27.62
7 19.58 13.50 19.03 18.38 22.19 16.62 28.63 38.52 42.83
8 12.96 10.98 7.10 5.29 10.56 12.08 22.43 40.43 35.26
9 12.02 9.80 7.30 10.79 22.62 11.16 21.15 27.12 28.04
10 10.62 9.01 5.97 5.17 27.08 10.24 17.71 19.68 16.64
11 17.62 13.88 8.66 7.39 16.13 16.87 30.83 36.09 36.02
12 7.78 9.18 7.74 6.89 18.89 7.69 15.28 16.91 20.11
E
13.61 12.19 10.47 10.64 19.80 12.60 23.04 28.33 29.40
Mean
BEES
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Fig.1 Cluster analysis of 12 species of in Scet. Chrysantha
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SALAR RN A AL RN I J&] BERE 20 S T A 2544
FROE, TE—LERPfAERC IR 2257 (K 6): TE
12 Fhrfr, BRIV A AR AT 3% B2 B 7 it B 200 i
(B 3-1), UIRERSIA T R &AL EE
ZHh (B 3-10), HA 10 NFhEY T 3R ¥D6H L

3
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B FRLZANMIEARI RN, T 5 EE A 530
BRI CRIkEHE, B 3-12), Bk (SEA
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B, HMFJREE M T)ZIG RS, HrA g 4858
(FE13-9) 2 Kz 40 il /1 JE B A 2 LK AN
— A BCIRBEL A 2806, R4 As (K 3-6)
R RS )2, AR R R RR AN T T, A
I TG 72 4 W 2 B 4 e S B R s AL AR A A
G, BYED T A S8 R A, TR AR & BB
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ERDE (CHA 10 48 ); KL FE mad, 4
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112.9 4> /mm’ ( PUZE4: 4645 ) ~226.4 4 /mm® ( 1]
k4 e4s ) 2, MWLM EE R KN K
F, Mk 4 4645 09 <AL A% /D (309 um x 24.9

6. WZEAEA; 7. W REHAS: 8. &

bt 9. M BAEAS; 10, BHFEAES: 11 4645 12, BIkE ES. AR 50um.
Note: 1.C.impressinervis; 2.C.long-zhouensis; 3.C.limonia; 4.C.micrantha; 5.C.microcarpa; 6.C.ptilosperma; 7. C.achrysan-
tha; 8.C.xiashiensis; 9. C.wumingensis; 10.C.pubipetala; 11.C.nitidissima; 12. C.euphlebia. scale bars: 50um.
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Fig.2 The SEM of upper epidermal morphology of 12 species
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Note: 1.C.impressinervis; 2.C.long-zhouensis; 3.C.limonia; 4.C.micrantha; 5.C.microcarpa; 6.C.ptilosperma; 7. C.achrysan-
tha; 8.C.xiashiensis; 9. C.wumingensis; 10.C.pubipetala; 11.C.nitidissima; 12. C.euphlebia. scale bars: 50um.
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Fig.3 The SEM of lower epidermal morphology of 12 species
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Table 6 The morphology of upper epidermal of 12 species

SALEE /(A /mm?’) ALk AL (PR x KR ) /um SAUBIR AT R R )55

Taxon Density (number/ Tvoe Stomater size (longitudinal Shae Cell anticlinal Diagram
x mm’) P diameter x horizontal diameter) P sequence
H [l 4 b 2
kAL 178.1 WHM  (358+32) x (332+18)  EFHE EREIN K 3-12
C. euphlebia
/\ -
AR 123.7 WHIE (369+34) x (32.0£27)  EFE iEIN K 3-11
C. nitidissima
NSy .
PR 143.1 A (319+28) x (287+26) M oIk I 3-7
C. achrysantha
%%%‘JC% 166.2 7ol (31.9£2.7) x (267+2.1)  ERIE IZ3SZIN & 3-10
C. pubipetala
g pAs ) s
Cﬂ SaAER 145.9 AR (333228) x (292x23) MR VR 7 3-9
. wumingensis
?%?«% 188.5 FAE (349219) x (304223)  EFJE TR K 3-8
. xiashiensis
;E A
PG5 1129 I (36.8+32) x (31.7+44)  EFEIE — & 3-6
C. ptilosperma
/\ o
’J‘%iﬁﬁ 152.7 g (38.0+2.1) x (33.6+3.1)  EEIE TRPR % 3-5
C. microcarpa
/\ A
/MESAER 162.0 WA (364519) x (32.1224) Y VR el 34
C. micrantha
Y I /\#AH‘
ez 361.4 AR (317+£29) x (278+23)  iERE ESTIEIN K 3-2
C. lungzhouensis
T AL
c Pk 226.4 WHE (309+33) x (249+22) WK eI 2IN F 3-1
. impressinervis
*?%hfo‘jj 162.0 WHIM  (328+15) x (320:23) [ WU I 3-3

T RPN AP + bRz,

Note: The stoma size data in the table is the mean + standard deviation.

( Machilus pauhoi ), K faf ( Schima superba ), %2
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NI RFIE .

FH GRS S R R R, S EA A
Y R LRSS A -2, T
R o BN R IE G 7E — L6 A £ 7E

HEHRMES, MRILBEMIILAERAN, KL
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