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Analysis of Camellia meiocarpa Phenotype Diversity
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Abstract ; In this study, 18 geographic population were selected in all the flora of Camellia meiocarpa Hu. .
Twenty-three phenotypic traits from fruits, seeds, flowers, and leaves were analyzed statistically. The results showed
that a wide phenotype variation within or among populations was presented , indicating a stronger phenotypic plastici-
ty with the change of environment. The significant correlations happened among some phenotypic traits such as leav-
es,flowers,and fruits. Thus, we selected some important and key traits as primary parameters. Certain relationship
was also found between phenotypic traits and ecogeographical factors. The phenotypic traits of flowers were more
sensitive to ecogeographical environment compared with the leaves, seeds, and fruits. Eighteen populations of C.
metocarpa were divided into 4 groups with obvious geographic feature according to the UPGMA euclidean distance a-
mong populations. Most populations remained to be consistent between plots of the principal components analysis
and cluster,and the relationship of all different populations could be distinguished by the two ways. These results
would lay a good foundation for the collection of germplasm resources and fine variety breeding.
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Table 1 Ecological and geographical factors of the sample sites

AE S WO RF o (1) FEIURE Z i 2o U5 24 3
MR T T R B 24 Hu A S, TR T A 24 3t /N SRk
ZAR PR B0, DT A o R A A4 e PR P A dl
(2) SRR IS 60 4F LI L BetE s, DR 3 [ A
20 T4 50 AFACA JT 4R FEAT il 25 W0 R Y S Rl
2,60 AFAUA T IR HEAT IR B9 B AR, B AR
B2 BORE AR RE e KPR BE PRI HAS L1, (3) B ke
REA RIS AR RIER G5 JO ™ H ik
B Lo U S (4) O 1 Rl SR R A R ] A 2R %
FFERRIAIEE R 100 m DA b, 450 3t B S HF R R 20
B, BERERRI T GPS SE AL, HLE Hemt A6 Kb Seas
PR AR A i B A A PR LR 1

R4 2 MO SIEE)  AIEN) iR R )7 IRERTEL Gm) 8 JEERTEE Cmm)
Population code Locality  Longitude  Latitude  Elevation  Nonfrost period " SN Rainall in Rainall in
hours July August
P1 JUPEEEK 109°13712" 25°32'34” 221 320 1450. 9 271.8 169. 8
P2 WIFEEIE  109°44'4"  26°0'11" 492 298 1426.0 193.6 139.0
P3 JUPEIRRE  109°5436"  26°1'1" 370 314 1237.3 217.6 169. 8
P4 JTPE=IT 109°33'8" 2594778 165 320 1334.3 192.0 153.0
Ps FMEE 109°257  26°10734” 530 270 1317.9 169. 4 162.2
P6 TSI 118°28'27"  27°40'36" 200 258 1875. 1 146. 6 124. 4
p7 M 118°49'12"  26°4'41" 209 262 1776. 5 113.0 165.0
P8 A 117°47'51"  24°636" 345 358 2138.2 198.0 225.0
P9 VIPHER  115°6/39”  24°55'51" 600 296 1778.0 108. 6 128.5
P10 TLPUSET 116°1424"  27°54'38" 56 266 1776.0 92.0 120.0
P12 AT 116°45'39"  26°41'10" 387 260 1805. 6 110.2 112.2
P13 VLRI 116°52/56" 27°12'47" 130 278 1776. 6 123.0 115.0
P14 T 116°42'23"  26°36'39” 396 242 1748.0 130.0 161.0
P15 fREAIHE  118°40'39” 25°33'22" 410 296 1936.0 163. 4 128.5
P16 WIFG T 113°38'26”  28°34'18" 103 265 1725.9 123.2 106. 3
P17 WHERRHT  115°17 29°29739” 160 255 1904. 0 139.5 149.0
P18 VIPHEAE  114°3'59"  27°59'37" 251 275 1883.6 128.8 116.3
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Table 2 Variation coefficient and relative extreme value of phenotypic traits of 18 geographical populations

TS 5L Seed and fruit £ Flower - Leaf
Population code S RB(% ) CV AR 2% R, R R %) CV AAXFH 2% R, BRZ(%)CV AR 2% R,
P1 0.175 0. 469 0. 149 0. 445 0. 165 0.518
P2 0. 134 0.350 0. 164 0.516 0.175 0.557
P3 0.136 0.375 0. 181 0. 574 0.177 0.293
P4 0. 144 0. 407 0. 151 0. 488 0.188 0. 597
P5 0.173 0. 431 0.199 0.712 0.188 0. 542
P6 0.159 0.370 0. 162 0.512 0. 163 0. 557
P7 0.215 0. 620 0.126 0. 533 0. 144 0. 495
P8 0. 200 0. 412 0.152 0.413 0. 200 0.516
P9 0.195 0.571 0. 154 0. 621 0.201 0. 543
P10 0. 184 0. 615 0. 168 0. 668 0. 153 0. 506
P11 0.205 0.515 0. 167 0. 633 0. 184 0. 652
P12 0. 246 0. 528 0. 147 0.512 0.158 0. 454
P13 0.226 0.383 0. 144 0. 569 0. 191 0. 489
P14 0. 198 0. 499 0. 156 0. 563 0.172 0. 604
P15 0.177 0. 639 0. 151 0. 645 0. 200 0. 649
P16 0. 265 0. 607 0. 166 0. 624 0. 206 0. 625
P17 0. 188 0. 497 0. 169 0. 430 0. 200 0. 663
P18 0. 164 0.382 0. 153 0. 586 0. 174 0. 538
St Total 0. 247 0. 482 0.216 0. 564 0.218 0. 546
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Table 3 Variance portions and differentiation coefficients
of morphological traits among populations in Ca-

mellia meiocarpa Hu.

T2 AT (%) FAoAL
Percentage of variance portions (%)
IEIN " ) o Differentiation
. Eyidll JEREN BEBLIRE .
Traits coefficient of
Among Within Random .
morphological
population  population errors .
traits
P Seed and it~ 41. 297 35.539 23. 164 53.560
I Leaf 27.718 27.0523 45.231 50. 610
1€ Flower 36. 021 19. 106 44.874 65.274
45 Mean 35.012 27.232 37.756 56. 481

2.3 /NRIMZEEA ER SR B B B K
ANRINZE I FIAE R RPARAR S M (K 4) %

W AEAE AEAE R A e e 4 5 ok g AR

KM FELR AR R IEAR G, fE 5 MR B R IEA

5K, AETEE TR M -5 A 2 e 2 TE A R

RS5 MRBMFMLEE HREERZ EEEXME

NSRRI RIAE R MR AR 73BT (3R 5)
FHU] B B AEER AR R SR R R
SR A B A G B AR AR T MR | AE
SR B R AR R IR ARG, 5 R B A
KB AERER SR T B3 MG s 5 2R
BB AR 2 IEARSG 5 A RAR b9 R TR
S IE ARG AEAAC S R TR B ARG
Fd4 NRMBEHRERDIERZ FRHEEE
Table 4  Correlation coefficients among leaf and flower

phenotypic traits of Camellia meiocarpa Hu.

/ N N A v 1
‘ e AR TEAEL
PEIR Corolla
Flower Spend Styles Petal
Traits canopy
diameter  height length count
width
MG Leaf area g 73+ 0.41  0.63™ 0.64™ —0.28
i Ji K Leaf pe- 0.67**  0.35  0.59™ 0.66™ —0.30
rimete
M Leaf length  0.75*  0.48° 0.58™ 0.68* -0.26
I 5% Leaf width 0. 69 ** 0.17  0.60*™ 0.60™ -0.30
FeRKH Ratio of width —0. 08 -0.24 0.24 -0.08 0.02
and length
I 2 8L Coeffi- —0. 12 0.17 0.14 0.03 0.37
cient of leaf form
AT Petiolar length 0. 41 0.39  0.50* 0.47* 0.24
MHEE Leaf thickness 0. 31 -0.05  0.31 0.31 -0.05

* P <0.05 BEFEAKF, P <0.01 BBEKF, T

* : Significant level at 0.05, ™ ;Significant level at 0.01 ,the same as below

Table 5 Correlation coefficients among phenotypic traits of Camellia meiocarpa Hu.
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WK ik HERRE b it
atio o

Leaf Leaf Leaf Coefficient of Petiolar Leaf
leaf width

perimete length  width leaf form  length  thickness

and length

T aaw
‘ £ dem R AEAEE AR
PR Corolla
Flower Spend  Styles Petal Leaf
Traits canopy
diameter height length count area
widths
R Fruitheight 0,71 0.51" 0,60 0.68" -0.04 0.55
%E/Fruil wid}h 0.62* 0.46* 0.49* 0.53* -0.06 0.51*
ARFEI Ratio of 037 0.1 0.4 0.46* -0.12 0.33
higth and width
ARBRE Pericarp o 58 0,627 0.35  0.62*° -0.05 0.31
thickness
HIFH Seed percent- _ 57+ _0.49* -0.35 -0.52°  0.14 -0.36
SRR T A Seod 0.42  0.05 0.22 0.25 —0.47" 0.52"

number of single fruit

FiFAC Seed length o 48 0.25 0.50* 0.39  0.07  0.38
T8 Seed width 015 0.5370.06  0.23  0.50" 0.04

T K T8 L Ratio 0,22

of length and width
LT Single -

fruit weight

-0.28 0.34 0.12

0.64™ 0.46" 0.53"

0.59 ™ -0.05 0.55"

0.61™ 0.61™ 0.46* -0.23 -0.18 0.35 0.23
0.55° 0.52* 0.53* -0.3 -0.28 0.36 0. 09
0.23 0.34  0.45 0.19 0.28 0 0.37

0.49" 0.46" 0.14 -0.60" -0.4 0.12 0.08

-0.51* -0.54* -0.23 0.57 = 0.38 -0.17

0.57° 0.54" 0.46* -0.19 -0.36 0. 06 0.33
0.32 0.31 0.38 0.15 0.08 0.25 0.07
-0.11 0.07 -0.13 -0.28 0.14 0.29 -0.28
0.33 0.17 0.39 0.39 0.01 -0.03 0.35

0.57" 0.58™ 0.46" -0.14
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Fig.1 UPGMA cluster based on the

phenotypic traits of Camellia meiocarpa Hu.
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Table 6 The eigenvalue and contribution rate of principal component based on phenotypic traits of Camellia meiocarpa Hu.

FEIR Traits H¥ 1 B2 H¥3 AT 4 A5 H¥ 6
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6
1642 Flower diameter 0.2874 -0.0016 0.0014 0.1334 -0.1035 ~0.0412
£ 75 Spend height 0.1947 -0.2975 0. 1075 0. 2475 -0. 1485 -0.0313
MK Styles length 0.2488 0. 0548 0. 1708 0. 2547 -0.0344 0. 0543
FE LI Corolla canopy width 0. 2699 -0. 0858 0. 0727 0.2671 -0. 1040 0.1319
AEHEL Petal count —0.0437 -0. 2660 0. 3049 0.2254 0. 2330 0. 2447
M1 Leaf area 0.2679 0. 1422 -0.0512 0. 1207 0.0933 -0.3739
M4 Leaf perimete 0.2734 0.1173 -0.1814 0. 0356 0. 1259 -0. 1084
K Leaf length 0.2812 0. 0675 -0.1314 0.1108 0.0812 -0.2327
5% Leaf width 0.2340 0.2579 -0.0231 0.1169 0.0758 -0.3313
I 5E K H Ratio of leaf width and length —0. 0544 0.3196 0.3343 0. 1476 -0.0516 -0.3030
IR B2 2L Coefficient of leaf form -0. 0760 0.0214 0. 4358 0.2618 -0.2111 -0. 0399
A% Petiolar length 0.1541 -0. 1002 0. 0462 0. 1682 0. 5857 0. 1558
)5 Leaf thickness 0. 1369 0. 2026 -0. 1675 0. 1052 0. 4457 0.3723
B Fruit height 0.2891 -0. 0649 0. 1310 -0.2115 -0.0674 0. 1473
H42 Fruit width 0. 2599 -0. 1393 0. 1060 -0. 3057 0. 0058 0.0384
JF e Ratio of higth and width 0.1176 0.2642 0. 0780 0.2172 -0.3063 0. 3848
J 2 B Pericarp thickness 0.2028 -0.2682 -0.2432 0. 0019 -0.2980 0.1384
i T Seed percentage -0. 1682 0. 1991 0. 3751 -0.1717 0.2252 -0. 0293
FILFRFHL Seed number of single fruit 0.2159 0.1217 -0.0392 -0. 4083 -0. 0205 -0. 0003
FlF1K Seed length 0. 2035 0. 0227 0. 3727 -0.2872 0.0371 0.0277
B3 Seed width 0.0712 -0.4120 0.2484 -0.0998 0. 1484 -0.2100
FFRFELL Ratio of seed length and width 0. 0937 0. 4221 0. 1106 -0. 1255 -0.0978 0. 3299
HLE Single fruit weight 0.2738 -0.0578 0. 1646 -0.2698 -0.0615 0.0199
FEAEAH Eigenvalue 9.4617 3. 5700 2.7246 2.4143 1.3582 1. 1380
TRk Contrbution 41.1380 15. 5216 11. 8460 10. 4970 5.9053 4. 9476
Z Il ®R Accumulated contribution 41.1380 56. 6596 68. 5056 79. 0026 84. 9079 89. 8555
0.54 0.87
0.51
0.28- Dim-3
0.16
-0.20
Dim-2 -0.08-
-0.66
-0.70
~0:44
Hod m3m
o3 0.85
090 : 42 3 ONBHERLRER S = RS E AT
-0.70 032 \_007 0.46 0.55
Dim-1 Fig. 3 The 3 dimensions solid plot of the principal
2 NBMEREMRERSNT L components analysis of Camellia meiocarpa Hu.
Fig.2 The distribution of principal components JERE , FEARIUEE 1| FIEE 2 RIS SIER , 2 e
in two-dimension coordinate of Camellia Fhsz ot K AE R s AR

meiocarpa Hu. based on phenotypic traits TE 3 A F2 8045 BRI 1 = 4 57 2 ) HE R
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Table 7 The different organ diversity index from 18 popu-

lations in quantitative characters

Ja s & I Py

Population  Seed and fruit  Flower Leaf Mean

P1 2.796 2.5248 2.9104 2.7437
P2 2. 806 2.6739 2. 8691 2.7830
P3 2.818 2.6677 2.6756 2.7204
P4 2.791 2.7319 2.9698 2. 8309
P5 2.742 2.6222 2.9594 2.7745
P6 2.743 2. 6580 2. 9567 2.7859
P7 2.752 2.302 2.9254 2. 6598
P8 2.582 2.592 2. 8826 2. 6855
P9 2.701 2.550 2.8383 2. 6964
P10 2.839 2. 640 2.9222 2. 8004
P11 2.749 2.423 2.9302 2.7007
P12 2.710 2.577 2.9557 2.7476
P13 2.543 2.643 2.9122 2. 6994
P14 2.771 2.611 2. 9340 2.7720
P15 2. 694 2.704 2.3411 2.5797
P16 2.628 2.707 2. 8581 2.7310
P17 2. 691 2.730 2. 8866 2.7692
P18 2.661 2. 661 2. 9605 2.7608
J&11 Total 2.816 2.728 2.9147 2.8196
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Table 8 Correlation coefficients between phenotypic traits and ecological factor of Camellia meiocarpa Hu.
Pk G HE R D IR PR 17T T SR
Traits Longitude Latitude  Flevation  Nonfrost period " " Roinall in gty unfallin

hours August

1642 Flower diameter 0.30 0.33 -0.09 -0.52* 0.18 -0.60 -0.38
1E 75 Spend height -0.44 0.20 0.19 -0.20 -0.47" -0.06 -0.20
TEHE Styles length 0.32 0.31 -0.03 -0.60™ 0.15 -0.49" -0.26
AETLIELNE Corolla canopy width -0.11 0.32 0.06 -0.46" -0.17 -0.35 -0.38
TEIREL Petal count -0.61™ 0.01 -0.17 0.24 -0.54" 0.68 " 0.34
AR Leaf area 0.20 0.37 0. 02 -0.55" 0.22 -0.57" -0.56"
&K Leaf perimete 0.32 0.26 0.03 -0.67*" 0. 40 -0.61* -0.64*
MK Leaf length 0.19 0. 46 -0.07 -0.55" 0.23 -0.59 -0.58 "
15 Leaf width 0.35 0.37 -0.10 -0.56* 0.32 -0.57" -0.61*
5% K Lb Ratio of leaf width and length 0. 10 0 0.08 -0.19 0.05 -0.08 -0.17
IR R B Coefficient of leaf form -0.46  -0.48 0.42 -0.10 -0.53 = 0.33 0.10
41K Petiolar length -0.01 0.43 -0.22 -0.40 -0.02 -0.20 0.07
/& Leaf thickness 0.27 0.34 -0.20 -0.39 0. 34 -0.20 -0.06
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