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Abstract; In order to study the variation features of phenotypic traits of fruits and seeds of Camellia
drupifera Lour. in its distribution areas and their relationships with environmental factors, and reveal the
variation laws of phenotypic traits of fruits and seeds of C. drupifera, variance analysis, variation analysis
and principal component analysis were performed for 11 phenotypic traits of fruits and seeds of 18
populations of C. drupifera, cluster analysis was performed for 18 populations, and correlation analysis
was performed for phenotypic traits and environmental factors. The results show that except seed shape
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index, there are extremely significant ( P<0.01) differences in the other 10 phenotypic traits of fruits and
seeds of interpopulation and intrapopulation of 18 populations of C. drupifera; the coefficients of variation
of phenotypic traits of fruits and seeds of 18 populations are 4.4% —68.8% with a mean of 24.3%, in
which, the mean coefficients of variation of fresh seed mass, seed number per fruit, and single fruit mass
are relatively large, which are 49.0%, 42.1%, and 40.2% respectively; the mean variance component
ratios of interpopulation and intrapopulation are 48.11% and 28.25%, respectively, indicating that the
diversity of interpopulation is greater than that of intrapopulation. The principal component analysis result
shows that the cumulative contribution rate of the first four principal components is 80.42%, and the
differences of phenotypic traits of fruits and seeds of C. drupifera are mainly in single fruit mass, fruit
height, fruit diameter, fresh seed mass, fruit shape index, seed shape index, and fresh seed ratio. The
cluster analysis result shows that 18 populations are divided into two supergroups, and the phenotypic
traits of fruits and seeds of C. drupifera show strong geographical regional characteristics. The correlation
analysis result shows that single fruit mass, fruit diameter, seed length, seed width, and seed shape
index are significantly (P<0.05) or extremely significantly correlated with some environmental factors. In
conclusion, the variation degrees of phenotypic traits of fruits and seeds of C. drupifera are slightly higher
of interpopulation than intrapopulation, and its phenotypic traits of fruits and seeds show strong
geographical regional characteristics; compared with fruits, the phenotypic traits of seeds of C. drupifera
are more affected by environmental factors.
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Table 1 Basic information of the locations of 18 populations of Camellia drupifera Lour.")
p? Long Lat Al/m Ff/d b/ C i/ C t,/C ,/C t,/C H/h P/mm
P1 E110.088 3° N19.088 3° 41.23 350 40.3 1.1 23.7 17.2 28.4 2 081.0 1750.0
P2 E110.134 7° N19.886 3° 65.62 350 40.3 1.1 23.7 17.2 28.4 2 081.0 1750.0
P3 E110.961 8° N22.072 2° 98.68 361 37.6 -0.2 22.8 15.1 28.5 1922.8 1794.4
P4 E109.538 6° N19.209 5° 149.62 — 38.0 -6.0 22.0 16.0 26.0 2 000.0 2 400.0
P5 E111.005 0° N22.044 9° 15.67 361 37.6 -0.2 22.8 15.1 28.5 1922.8 1794.4
P6 E110.961 8° N22.072 2° 98.68 361 37.6 -0.2 22.8 15.1 28.5 1922.8 1794.4
P7 E106.854 7° N22.068 6° 233.52 344 38.7 -1.2 21.3 13.2 27.6 1614.0 1376.0
P8 E107.998 8° N22.004 0° 208.13 347 39.3 -2.0 21.2 12.8 27.7 1 896.1 1217.3
P9 E108.060 6° N22.023 9° 234.10 347 39.3 -2.0 21.2 12.8 27.7 1 896.1 1217.3
P10 E106.847 0° N22.067 0° 191.86 344 38.7 -1.2 21.3 13.2 27.6 1614.0 1376.0
P11 E109.380 1° N24.469 8° 85.63 331 38.9 -3.4 20.3 10.1 28.6 — 1 482.0
P12 E107.978 9° N21.978 7° 218.42 347 39.3 -2.0 21.2 12.8 27.7 1 896.1 1217.3
P13 E106.848 0° N22.069 0° 186.26 344 38.7 -1.2 21.3 13.2 27.6 1614.0 1376.0
P14 E107.127 6° N22.055 3° 140.86 352 40.8 -2.4 22.1 14.1 28.4 1788.6 1171.0
P15 E110.199 3° N22.365 2° — 359 37.0 -2.7 21.0 13.0 28.0 1760.6 1942.7
P16 E106.464 0° N21.848 6° 74.39 360 39.0 5.0 24.0 15.0 29.0 1 700.0 1 900.0
P17 E106.741 6° N21.784 8° 287.64 360 39.0 5.0 24.0 15.0 29.0 1700.0 1 900.0
P18 E106.779 1° N21.799 7° 265.53 360 39.0 5.0 24.0 15.0 29.0 1.700.0 1 900.0

1.2

D Long: ZJ% Longitude; Lat: £ Latitude; Alt: ¥4k Altitude; Ff: JGFRH Frost-free period; ¢, : M it Extreme maximum temperature; ,;, :
Wi e AIGHR Extreme minimum temperature; ¢, ; -3 Annual mean temperature; ¢, : 1 H#Jii Mean temperature in January; t;: 7 H i Mean
temperature in July; H: AE3 H BRI %X Annual mean sunshine hours; P AESFE K Annual mean precipitation. — Bisge Data missing.

2p, JEEE Population. P1; v ] Vg B 4 Bl T 2 L P A Zhongjiu Village, Huishan Town, Qionghai City, Hainan Province, China; P2: vh [ i
A VB BB T A Shaji Village, Laocheng Town, Chengmai County, Hainan Province, China; P3: [ g 44 B iP 224 1 i B IR B 514
AHAK AT Xishui Village, Wanling Town, Qiongzhong Li and Miao Autonomous County, Hainan Province, China; P4 FESTRE AT R K
VaRL Iy Dashichong Village, Changpo Town, Maoming City, Guangdong Province, China; PS5 FE T AR A N T AR REIFSE BT Gaozhou Institute
of Forestry, Gaozhou City, Guangdong Province, China; P6: H1[EJ" %R 45 /& 44 T A< B HIE YD 1 Wangsha Village, Changpo Town, Maoming City,
Guangdong Province, China; P7: o VR A A XA T A SR Nongzhang Village, Shangshi Town, Pingxiang City, Guangxi Zhuang
Autonomous Region, China; P8 ™[ " Vi H: % [ 16 X B 0 i1 L B B Y 22 45 - YT K Pingjiang Village, Jiao’an Town, Shangsi County,
Fangchenggang City, Guangxi Zhuang Autonomous Region, China; P9, A E PR H A X B T B 0 2245 = A A Sanban Village, Jiao’an
Town, Shangsi County, Fangchenggang City, Guangxi Zhuang Autonomous Region, China; P10 H ] PG AR XA A S A A Madong
Village, Shangshi Town, Pingxiang City, Guangxi Zhuang Autonomous Region, China: P11 H[E PG4 % [ 16 XA i Ei AL X 70 34 Shatang
Town, Liubei District, Liuzhou City, Guangxi Zhuang Autonomous Region, China; P12: PR H G X B o T B 2 AR v R
Nadang Village, Jiao’an Town, Shangsi County, Fangchenggang City, Guangxi Zhuang Autonomous Region, China; P13 FPEJ PO [ 16 X FEHE
T A58 B 7ER Bacun Village, Shangshi Town, Pingxiang City, Guangxi Zhuang Autonomous Region, China; P14, Fr ] PEH R A X AERE T E
A E R Xiatong Village, Xiashi Town, Pingxiang City, Guangxi Zhuang Autonomous Region, China; P15. FrE P VA X E AR Bl B
B 1A Guanshan Village, Luchuan County, Yulin City, Guangxi Zhuang Autonomous Region, China; P16 #Rgist14 CH B K #8481 Luong Nang
Town, Van Quan County, Lang Son Province, Vietnam; P17 #EFin L4 4% & Yen Trach £ PFHEHE Base in Run Ze, Yen Trach Town, Cao Loc
County, Lang Son Province, Vietnam; P18 MR SR E Yen Trach £ 4H 75 3 H Base in Yan Zhai, Yen Trach Town, Cao Loc County, Lang

Son Province, Vietnam.
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Table 2 Variance analysis on phenotypic traits of fruits and seeds of 18 populations of Camellia drupifera Lour.

#1795 Mean square FAED  F value”
SR
Phenotypic trait JE R JEREA N 5% 22 JERE] JEREM
Interpopulation Intrapopulation Random error Interpopulation Intrapopulation
T iE Single fruit mass 103 381.908 7 652.105 342.897 22.316 #* 11.789 s
S5 Fruit height 9 565.373 519.089 23.463 22.124 = 16.081
SRA% Fruit diameter 11 809.312 552.303 28.903 19.109 = 18.677 s
FILAEEL Fruit shape index 0.222 0.089 0.003 28.516 = 2.166
R JEFE Pericarp thickness 560.156 36.391 2.888 12.602 = 13.494 s
PSRRI %L Seed number per fruit 634.058 76.932 7.770 9.902 = 7.246 s
AR Fresh seed mass 6 017.627 673.085 37.707 17.850 s 7.813 s
fief ' ¥R Fresh seed ratio 0.325 0.139 0.101 1.386 = 2.240 s
i Seed length 17 336.451 76.675 5.896 13.004 =3 198.675 #:
Fh5i Seed width 2 920.079 1 866.729 2044.916 0.913 1.565 s
FIEFE4L Seed shape index 0.002 0.014 0.014 1.015 0.179
Do, P<0.0L.
R3 HEHF IS NBEHMIREMERMLLE (X2SD) "
Table 3 Comparison on phenotypic traits of fruits and seeds of 18 populations of Camellia drupifera Lour. (X+SD)"V
JERE MR g R/ mm HAE/mm L SIZ R4 H R /mm RS S TR
Population Single fruit mass Fruit height Fruit diameter Fruit shape index Pericarp thickness Seed number per fruit
P1 30.68+16.92B 39.19+6.73C 36.73+7.26B 1.08+0.08E 5.20+£0.97BC 3.2+2.1A
P2 18.37+8.87A 30.72+4.52A 32.66+5.62A 0.95+0.11D 3.81+£1.05A 4.0+2.0AB
P3 44.80+23.44CD 41.03+£7.61CD 44.26+7.87D 0.93+0.08BCD 6.03+1.69C 7.4+£3.3CD
P4 34.87+16.46BC 36.05+5.85B 40.63+6.95C 0.89+0.10BC 5.16+£1.27BC 5.0+2.5B
P5 75.90+16.29FG 45.71+3.37EF 56.73+4.06H 0.81+0.07A 7.57£0.98DEF 9.2+3.9D
pP6 76.33+26.22FG 49.77+7.38G 54.15+6.99GH 0.92+0.11BCD 9.09+1.81H 7.6£3.1CD
p7 77.45+31.87FG 49.56+7.43G 53.89+7.79GH 0.92+0.06BCD 8.09+2.48EFG 7.2+£3.0CD
P8 74.81+30.65FG 47.57+6.83FG 52.14+7.32FG 0.92+0.08BCD 7.52+1.68DEF 8.9+3.7D
P9 74.86+30.50FG 49.18+7.14G 52.10+7.83FG 0.95+0.08CD 7.41+£1.80EF 8.7+4.6D
P10 85.90+41.75G 49.99+8.27G 55.79+9.86GH 0.90+0.07BCD 7.35+£2.00EF 8.8+3.5D
P11 18.68+6.81A 29.34+3.91A 33.46+4.38A 0.88+0.06B 4.61+1.31B 7.5+£3.5CD
P12 56.32+28.47DE 42.89+6.99DE 46.94+8.30DE 0.92+0.08BCD 7.29+2.03EF 7.1+£3.3CD
P13 76.46+29.48FG 43.96+6.80DEF 55.70+£7.14GH 0.79+0.07A 7.39+1.14EF 8.9+3.3D
P14 57.29+26.30DE 43.32+7.78DE 48.23+7.63EF 0.90+0.09BCD 8.09£1.91EFG 8.3+4.2CD
P15 63.66+25.15EF 44.81+6.77DEF 49.84+6.82EF 0.90+0.07BCD 6.99+1.99E 6.6+2.1C
P16 58.54+20.43DE 44.50+7.00DEF 47.70+6.01E 0.93+0.09BCD 8.43+2.05FGH 7.7£2.8CD
P17 59.57+12.27DE 44.00+3.08DEF 48.60+3.57EF 0.91+0.04BCD 8.89+2.35GH 8.6+1.2CD
P18 58.48+15.21DE 44.54+4.10DEF 48.29+5.09EF 0.93+0.08BCD 5.67+1.26C 7.5£1.9CD
H4{H Mean 59.04+34.06 43.55+9.43 47.77+10.31 0.92+0.09 6.96+2.35 7.2+£3.7
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4%k 3 Table 3 ( Continued)
J SEEF T/ g f R i/ mm il 9./ mm LI Zh
Population Fresh seed mass Fresh seed ratio Seed length Seed width Seed shape index
P1 8.55+5.88AB 0.26+0.05BCD 21.34+3.55CDE 22.59+3.25D 0.95+0.12A
P2 6.32+3.69A 0.34+0.09F 17.52+2.64B 17.35+2.68B 1.01+0.08B
P3 11.98+7.43BCD 0.26+0.08BCD 19.88+4.00C 19.47+4.22C 1.03+0.11B
P4 11.11£5.95BC 0.31+0.06EF 20.18+3.28C 19.83+3.06C 1.02+0.12B
P5 21.24+9.09GH 0.28+0.07CD 22.54+1.42DEF 22.50+1.66D 1.01+0.10B
P6 14.95+7.17CDE 0.19+0.05A 21.14+3.32CD 20.90+3.30C 1.02+0.10B
P7 18.47+8.89EFG 0.24+0.07BC 22.21+2.94DEF 22.11+2.93D 1.02+0.20B
P8 20.08+10.14FG 0.26+0.06BCD — — —
P9 19.24+9.92EFG 0.25+0.07BCD — — —
P10 24.63+12.52H 0.29+0.06DE 23.46+3.35F 23.28+3.29D 1.01+0.11B
P11 5.02+2.36A 0.27+0.08CD 14.87+1.97A 14.81+1.98A 1.01+0.09B
P12 12.98+8.68CD 0.22+0.07B 20.39+3.51C 20.48+3.13C 1.00+0.14B
P13 22.85+12.40GH 0.29+0.07DE 23.03+3.65EF 22.70+3.62D 1.02+0.08B
P14 13.08+7.18CD 0.23+0.07B 19.63+3.34C 19.42+3.34C 1.02+0.11B
P15 16.24+6.13DEF 0.26+0.05BCD — — —
P16 16.10+6.27DEF 0.28+0.06CD — — —
P17 16.30+3.16DEF 0.28+0.04CD — — —
P18 19.21+5.57EFG 0.33+0.07F — — —
YJ{H Mean 15.15+£9.67 0.26+0.08 20.44+3.70 20.45+3.04 1.01+0.11

D Pl b E R A BT 21 A Zhongjiu Village, Huishan Town, Qionghai City, Hainan Province, China; P2 A7 [E i g 45 78 15 HZ 4R D
TR Shaji Village, Laocheng Town, Chengmai County, Hainan Province, China; P3: o [ ¥ B 48 B AR B A BT I R A0 K AT Xishui
Village , Wanling Town, Qiongzhong Li and Miao Autonomous County, Hainan Province, China; P4, I E T A48 1 4 TH SR Pk Dashichong
Village, Changpo Town, Maoming City, Guangdong Province, China; P5: FE T A S N T AR B 2R 98 BT Gaozhou Institute of Forestry,
Gaozhou City, Guangdong Province, China; P6: 1[E " 444 % 44 17 K I SHIE V0 A% Wangsha Village, Changpo Town, Maoming City, Guangdong
Province, China; P7: W E VR A G X BT L AESREE Nongzhang Village, Shangshi Town, Pingxiang City, Guangxi Zhuang Autonomous
Region, China; P8: H T PH % AR X R IR T S B e B VTR Pingjiang Village, Jiao’an Town, Shangsi County, Fangchenggang City,
Guangxi Zhuang Autonomous Region, China; P9. i P H R A YA X BT 3R T B 22 85 = Mokt Sanban Village, Jiao’an Town, Shangsi
County, Fangchenggang City, Guangxi Zhuang Autonomous Region, China; P10 PR A YA X AERET A S A Madong Village,
Shangshi Town, Pingxiang City, Guangxi Zhuang Autonomous Region, China; P11 " [ Fatt % A i XA i WAL IX 70 Y84 Shatang Town,
Liubei District, Liuzhou City, Guangxi Zhuang Autonomous Region, China; P12 " [E " P % B iA X B 3k 7 1 8 B 22 038 3% A Nadang
Village , Jiao’an Town, Shangsi County, Fangchenggang City, Guangxi Zhuang Autonomous Region, China; P13, H[E " PRH % H 6 XA LA
= 7EF Bacun Village, Shangshi Town, Pingxiang City, Guangxi Zhuang Autonomous Region, China; P14, FrE PR B VA X SRR T A 5 S AR
#I Xiatong Village, Xiashi Town, Pingxiang City, Guangxi Zhuang Autonomous Region, China; P15 " [E | FEH % H 36 X T A il )1 B 5 1A
Guanshan Village, Luchuan County, Yulin City, Guangxi Zhuang Autonomous Region, China; P16 #Egis{114 SCH B K B Luong Nang Town,
Van Quan County, Lang Son Province, Vietnam; P17. #Eg {1144 &A% £ Yen Trach £ 7% 3L Hb Base in Run Ze, Yen Trach Town, Cao Loc
County, Lang Son Province, Vietnam; P18 #ipgis1l14 =A% Yen Trach #8753 Base in Yan Zhai, Yen Trach Town, Cao Loc County, Lang
Son Province, Vietnam. [F]%] FUREI RS i s [7] — 28 B MR 70 A (6] 5 3 a) 22 S i 3% (P<0.01) Different uppercases in the same column
indicate the extremely significant ( P<0.01) differences between different populations of the same phenotypic trait. —: F#5E S Data missing.

SRR ek, 18 AR AR R 3.81 ~
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JIT (P5) JEfEf 2 | v TR e 48 B0 i1 25 LUV i i
(P1) & B fe /b, 18 /N 19 ff A7 ot i R 5.02 ~
24.63 ¢, P10 JERfAR K P E )T PR FIE XA T
MLV EBL(PIL) JEHE RN, 18 AN JE A 0y fif 4 FF
4 0.19~0.34, P2 JE R P6 JERERAL, 12 1ME
BER FP K S 14,87 ~ 23.46 mm . Fh 56 S 14.81 ~
23.28 mm, ¥k P10 JE R K P11 JEHEE/N, AP
TEARECE 12 AR R 22 R A K R Y
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ZER(F 4) Won  HRIRAS 18 NERER 11 AFh
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24.3% o e B AR B T 23 L T A (P
JoE R B AT T 2t 14 728 S AR A K B T L A A
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B/, S RBERIT AT ZBHA — w2257,
For Ry T | SRR EIOR B L T e 1 T A
BB R, SN 49.0% (42.1% Fl 40.2% , 13 B i
3NRAMMAR A R R, R e 2 RIB 4R
BT 78 5 R B /N (8.6% ), 13 H 1% 22 AU ok AR
SREFEAC R L, SRR AR 7 R
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Table 4 Coefficients of variation of phenotypic traits of fruits and seeds of 18 populations of Camellia drupifera Lour.
B RIIWEIR I T R B/ %2 Coefficient of variation of each phenotypic trait?)
PL PI{E Mean
ml h D 11 d n m?2 R 1 b 12

P1  55.1(231.1) 17.2(60.8) 19.8(78.9) 7.4(35.3) 18.7(83.4) 67.3(283.1) 68.8(285.6) 19.2(76.9) 16.6(66.7) 15.2(65.7) 12.6(50.5) 28.9(119.8)
P2 48.3(265.2) 15.5(78.1) 17.2(93.6) 11.6(80.0) 27.6(171.1) 49.8(274.0) 58.4(352.7) 26.5(155.7) 15.1(83.3) 15.4(90.9) 7.8(39.2) 26.7(153.1)
P3  52.3(310.1) 18.5(99.7) 17.8(94.1) 8.6(42.0) 28.0(135.4) 44.8(258.2) 62.0(300.2) 30.8(168.5) 20.1(122.2)21.7(145.6) 10.7(110.7) 28.7(162.4)
P4 47.2(293.0) 16.2(84.8) 17.1(95.7) 11.2(61.5) 24.6(220.0) 49.3(319.4) 53.6(354.0) 19.4(108.0) 16.3(194.5) 15.4(88.8) 11.8(274.5) 25.6(190.4)
P5  21.5(73.7) 7.4(19.2) 7.3(23.4) 8.6(29.7) 12.9(36.3) 42.0(119.3) 42.8(133.2) 25.0(76.2) 6.3(18.2) 7.4(23.6) 9.9(31.7) 17.4(53.1)
P6  34.4(194.0) 14.8(95.0) 12.9(80.6) 12.0(69.3) 19.9(128.6) 41.1(222.5) 48.0(247.8) 26.3(167.8) 15.7(90.9) 15.8(81.0) 9.8(70.6) 22.8(131.6)
P7  41.1(200.4) 15.0(81.8) 14.5(75.1) 6.5(43.4) 30.7(169.3) 42.2(195.6) 48.1(252.4) 29.2(144.4) 13.2(69.8) 13.3(75.0) 19.6(402.0) 24.9(155.4)
P8 41.0(208.2) 14.4(66.7) 14.0(71.2) 8.7(67.4) 22.3(138.7) 41.8(203.1) 50.5(245.9) 23.1(140.7) — — — 27.0(142.7)
P9 40.7(232.5) 14.5(84.9) 15.0(86.8) 8.4(51.7) 24.0(126.4) 52.5(287.4) 51.6(337.1) 28.0(167.4) — — — 29.3(171.8)
P10 48.6(264.8) 16.5(84.8) 17.7(93.2) 7.7(45.5) 27.2(165.6) 39.8(182.9) 50.8(231.8) 20.7(112.2) 14.3(92.4) 14.1(85.7) 10.9(121.8) 24.4(134.6)
P11 36.5(142.2) 13.3(61.4) 13.1(49.4) 6.8(42.1) 28.4(98.2) 47.5(20.1) 47.0(245.5) 29.6(150.0) 13.2(52.9) 13.4(52.5) 8.9(40.6) 23.4(86.8)
P12 50.6(328.5) 16.3(87.4) 17.7(97.5) 8.7(67.4) 27.8(204.0) 47.3(240.8) 66.9(444.1) 31.8(201.6) 17.2(102.3) 15.4(79.6) 14.0(136.0) 28.5(180.8)
P13 38.6(156.0) 15.5(63.4) 12.8(52.2) 8.9(35.5) 15.4(67.8) 37.7(158.0) 54.3(233.5) 24.1(139.2) 15.8(72.6) 16.0(73.9) 7.8(39.2) 22.4(99.2)
P14 46.0(268.0) 18.0(105.0) 15.8(86.0) 10.0(124.8) 23.6(152.8) 49.9(263.9) 54.9(368.0) 30.4(190.0) 17.0(130.0) 17.2(101.4) 10.8(91.2) 26.7(171.0)
P15 39.5(143.1) 15.1(58.4) 13.7(55.8) 7.7(32.2) 28.5(106.1) 31.4(136.8) 37.7(150.8) 19.2(99.6) — — — 24.1(97.9)
P16 34.9(158.4) 15.7(84.2) 12.6(55.7) 9.7(55.7) 24.3(107.2) 35.8(172.3) 38.9(169.7) 21.4(90.3) — — — 24.1(111.7)
P17 20.6(77.3) 7.0(24.4) 7.3(29.2) 4.4(16.5) 26.4(118.7) 13.5(56.1) 19.4(75.0)  14.3(50.8) — — — 14.1(56.0)
P18 26.0(98.7) 9.2(30.2) 10.5(47.4) 8.6(35.6) 22.2(81.1) 24.8(85.4) 29.0(91.0) 21.2(78.0) — — — 18.9(68.4)

40.2(202.5) 14.4(70.8) 14.3(70.3) 8.6(51.9) 24.1(128.4) 42.1(203.3) 49.0(251.0) 24.5(128.7) 15.0(80.3) 15.0(80.3) 11.2(120.3) 24.3(127.0)

D P. JEHE Population. P1; v ] Vg B 4 B T 2 1L AE P T A Zhongjiu Village, Huishan Town, Qionghai City, Hainan Province, China; P2: v [ i
B EE IRV A Shaji Village, Laocheng Town, Chengmai County, Hainan Province, China; P3. H[EW RS & B vp BLHE B % F 1A B 7S 14
YK AT Xishui Village, Wanling Town, Qiongzhong Li and Miao Autonomous County, Hainan Province, China; P4: L R AN TGN
VU] Dashichong Village, Changpo Town, Maoming City, Guangdong Province, China; PS. FE A A M T AR BRI S T Gaozhou Institute
of Forestry, Gaozhou City, Guangdong Province, China; P6; FE ARG % 4 T K SR VDA Wangsha Village, Changpo Town, Maoming City,
Guangdong Province, China; P7. FrE T H G B IE X AERE T A TR T Nongzhang Village, Shangshi Town, Pingxiang City, Guangxi Zhuang
Autonomous Region, China; P8 v [& " VUt % B A X B 8 s i [ BB B 2 517 VLA Pingjiang Village, Jiao'an Town, Shangsi County,
Fangchenggang City, Guangxi Zhuang Autonomous Region, China; P9. 1 [E ™ PEHHE [ 1A X By kit 7 1 B0 248 = Mk Sanban Village, Jiao’an
Town, Shangsi County, Fangchenggang City, Guangxi Zhuang Autonomous Region, China; P10 W E " PEALE F VA X FERETT A 4 54 ) Madong
Village, Shangshi Town, Pingxiang City, Guangxi Zhuang Autonomous Region, China: P11 [ PR B A X T AL X7 3 Shatang
Town, Liubei District, Liuzhou City, Guangxi Zhuang Autonomous Region, China; P12; " [E " PG % A V4 X By w17 b JE B nf 2248 I8 3% +F
Nadang Village, Jiao’an Town, Shangsi County, Fangchenggang City, Guangxi Zhuang Autonomous Region, China; P13 HPIE PO A6 X FEHE
i A8 B 7R Bacun Village, Shangshi Town, Pingxiang City, Guangxi Zhuang Autonomous Region, China; P14; FE PR B X ERE T A
B A Xiatong Village, Xiashi Town, Pingxiang City, Guangxi Zhuang Autonomous Region, China; P15. R E P A A X AR TTRE
‘B 114} Guanshan Village, Luchuan County, Yulin City, Guangxi Zhuang Autonomous Region, China; P16: R A SCE R Luong Nang
Town, Van Quan County, Lang Son Province, Vietnam; P17 #EF i1 =4k Yen Trach FE{HFFEEH Base in Run Ze, Yen Trach Town, Cao Loc
County, Lang Son Province, Vietnam; P18 T I B AR EL Yen Trach SEHAH S 244 Base in Yan Zhai, Yen Trach Town, Cao Loc County, Lang
Son Province, Vietnam. M; ¥J{f Mean.

Dl R Single fruit mass; h: J@& Fruit height; D: S48 Fruit diameter; 11 SEIEFEEL Fruit shape index; d: J 7 JEFE Pericarp thickness; n:
A SLATRIEL Seed number per fruit; m2; BEAFT L Fresh seed mass; R: 1 #F% Fresh seed ratio; I; F11& Seed length; b: #H1 9% Seed width; 12 F
JEFEHL Seed shape index. &5 PIEUEF AN 2% (% ) The figures in brackets are relative ranges. —: FU#i#J¢ Data missing.
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Table 5 Variance components and phenotypic differentiation coefficients of phenotypic traits of fruits and seeds of 18 populations of Camellia

drupifera Lour.

FHPRD Jr24r . Variance component FEE B/ % Variance component ratio %%lzjﬁﬁﬂt%ﬁ
. snotypic
Phenotypic g g ERERY bRz e ] FERER BEOLIR%E  differentiation
trait Interpopulation Intrapopulation Random error Interpopulation Intrapopulation Random error coefficient
ml 686.444 430.043 343.223 47.03 29.46 23.51 0.61
h 44.040 29.618 23.478 45.34 30.49 24.17 0.60
D 81.134 29.525 28.925 58.13 21.15 20.72 0.73
1 0.003 0.005 0.003 27.27 45.45 27.27 0.38
d 2.284 1.850 2.887 32.53 26.35 41.12 0.55
n 3.826 3.920 7.771 24.66 25.26 50.08 0.49
m2 51.449 38.756 37.742 40.21 30.29 29.50 0.57
R 0.001 0.002 0.101 0.96 1.92 97.12 0.33
! 53.656 6.591 7.337 79.39 9.75 10.86 0.89
b 6.743 5.532 5.262 38.45 31.54 30.00 0.55
2 0.000 0.000 0.015 0.00 0.00 100.00 —
M 84.507 49.622 41.522 35.82 22.88 41.30 0.57

Dml, PR R Single fruit mass; h: H@ Fruit height; D 5428 Fruit diameter; 11: SIZHE%L Fruit shape index; d: $J7JEE Pericarp thickness; n:
L RRER %L Seed number per fruit; m2; BEFF e Fresh seed mass; R: fief H KPR Fresh seed ratio; 1; A< Seed length; b: F5E Seed width; 12 Fp

JEA5 %L Seed shape index. M: ¥J{ Mean. —: Jo%X#E No datum.

F6 HMEHE 18 N EHMEREMIXA Shannon—-Weaver S 1EIEIEE
Table 6 Shannon-Weaver diversity indexes of phenotypic traits of fruits and seeds of 18 populations of Camellia drupifera Lour.
FRED £ FHIMR Y Shannon—Weaver ZFEEPEFE%L  Shannon-Weaver diversity index of each phenotypic trait®) Ml
Population 1, h D 1 d n m2 R ! b p  Mean
P1 1.21 1.60 1.47 1.44 1.25 1.41 1.39 1.45 1.91 1.84 1.67 1.51
P2 0.77 1.41 L.15 2.11 1.35 1.29 1.06 1.93 1.74 1.76 1.69 1.48
P3 1.61 1.86 1.84 1.88 1.75 1.86 1.41 2.09 2.05 2.09 1.79 1.84
P4 1.33 1.65 1.68 2.10 1.50 1.60 1.56 1.78 1.91 1.92 1.61 1.69
P5 0.96 0.73 1.27 1.43 0.64 1.89 1.27 1.52 1.31 1.21 1.52 1.25
pP6 1.77 1.77 1.68 2.16 1.78 1.88 1.75 1.61 1.98 2.00 1.95 1.85
pP7 1.88 1.81 1.82 1.65 2.01 1.81 1.85 1.95 1.87 1.87 2.02 1.87
P8 1.84 1.78 1.79 1.86 1.78 2.00 1.91 1.84 — — — 1.85
P9 1.88 1.77 1.83 1.96 1.86 2.09 1.87 2.01 — — — 1.91
P10 1.99 1.92 1.97 1.76 1.84 1.99 1.98 1.84 1.91 1.91 1.87 1.91
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4536 Table 6 ( Continued)

FERED B RIEIR Y Shannon-Weaver ZREMEFEEL®  Shannon-Weaver diversity index of each phenotypic trait? Wi
Population” h D it d n m2 R I b p  Mean
P11 0.47 1.20 1.06 1.67 1.33 1.86 0.76 1.95 1.38 1.48 1.80 1.36
P12 1.78 1.80 1.88 1.93 1.83 1.93 1.75 1.90 2.03 1.96 2.08 1.90
P13 1.86 1.88 1.84 1.90 1.58 2.02 1.95 1.88 2.10 2.08 1.77 1.90
P14 1.74 1.92 1.82 1.96 1.81 2.05 1.73 1.99 1.98 2.02 1.92 1.90
P15 1.74 1.72 1.62 1.74 1.79 1.41 1.63 1.67 — — — 1.67
P16 1.50 1.63 1.64 1.88 1.72 1.54 1.54 1.71 — — — 1.65
P17 1.14 1.11 0.94 1.14 1.42 0.69 1.07 1.39 — — — 1.11
P18 1.36 1.26 1.45 1.81 1.40 1.01 1.47 1.66 — — — 1.43
Y9{H Mean 1.49 1.60 1.60 1.80 1.59 1.69 1.55 1.79 1.85 1.85 1.81 1.69

D1, hEMERTE G TSI PR Zhongjiu Village, Huishan Town, Qionghai City, Hainan Province, China; P2 W[4 &L B2 ity
??ﬁ’ Shaji Village, Laocheng Town, Chengmai County, Hainan Province, China; P3. 1 [E Vi &g 44 35 v 22 1% 0 % A 36 B 75 8 4 41 K A Xishui
Village, Wanling Town, Qiongzhong Li and Miao Autonomous County, Hainan Province, China; P4, FE T A48 1 44 TH KSR PR Dashichong
Village, Changpo Town, Maoming City, Guangdong Province, China; P5: i [E JL A48 5 M T AR B 22 1 98 i Gaozhou Institute of Forestry ,
Gaozhou City, Guangdong Province, China; P6. FET ?Fé[ %44 I'hkiﬁfﬁ b A Wangsha Village, Changpo Town, Maoming City, Guangdong
Province, China; P7; .}J_ﬁﬂﬁﬁ EREIRS [: ﬂfTﬁJ_E%ﬁ#; fi Nongzhang Village, Shangshi Town, Pingxiang City, Guan0x1 Zhuang Autonomous
Region, Chma PS ':F'Elr‘lﬁllﬁ‘ﬁﬁﬁ TR X Bk s T S8 B0 224 VT A Pingjiang Village, Jiao’an Town, Shangsi County, Fangchenggang City,
Guangxi Zhuang Autonomous Region, China; P9. [ " P H: % B 36 X By sk 7 b JE By 22 4 = /Hi *T Sanhan Village, Jiao’an Town, Shangsi
County, Fangchenggang City, Guangxi Zhuang Autonomous Region, China; P10 [SERES| r@ﬁ)’% 3G X AR b A 4E 3 A Madong Village,
Shangshi Town, Pingxiang City, Guangxi Zhuang Autonomous Region, China: P11 P R Q{ XA T A0 L X v S AR Shatang Town,
Liubei District, Liuzhou City, Guangxi Zhuang Autonomous Region, China; P12 H[E P [ vA X B 3k v v 1 8 By 22 5008 35 A+ Naddng
Village, Jiao’an Town, Shangsi County, Fangchenggang City, Cuanam Lhuang Autonomous Region, China; P13, H[E ViM% E( (n AT A4
B2 Bacun VlﬂagP, Shang@hl Town, Pingxiang City, Guangxi Zhuang Autonomous Region, Chlna, P14 o8] Eﬂﬁ@ﬁﬁ% HIEX AT A E N
o} Xiatong Village, Xiashi Town, Plngxmné City, Guangxi Zhuang Autonomous Region, China; P15. 'T'I_Ir‘ﬁrffﬁ% EPE Eﬂfj‘fr\fﬁﬁfﬁ”l% =D
Guanshan Village, Luchuan County, Yulin City, Guangxi Zhuang Autonomous Region, China; P16; LT‘?&]VE{I]I% CE B B BB Luong Nang Town,
Van Quan County, Lang Son Province, Vietnam; P17 #Egint 14 &A% £ Yen Trach HH % 3£ Hb Base in Run Ze, Yen Trach Town, Cao Loc
County, Lang Son Province, Vietnam; P18 #iFgiallI48 Ak E Yen Trach A7 HH Base in Yan Zhai, Yen Trach Town, Cao Loc County, Lang
Son Province, Vietnam.

Dml. R Single fruit mass; h: S Fruit height; D: J4% Fruit diameter; 11: SEIEHEEL Fruit shape index; d: J 57 JREFE Pericarp thickness; n
AR Seed number per fruit; m2; 47 Fresh seed mass; R i HFF 3R Fresh seed ratio; [; fliK Seed length; b: Fli%E Seed width; 12
JEFEEL Seed shape index. —; YEI N Missing data.

x7 BEBE I8 NEHMIREMEROERS S0

Table 7 Principal component analysis on phenotypic traits of fruits and seeds of 18 populations of Camellia drupifera Lour.

F L BAEVRBVFFE MY Eigenvector of each index! BT A TR/ % BT B/ %
Principal Ei M 1 Contribution ~ Cumulative
component ml h D 1 d n m2 R l b 12 tgenvatue rate contribution rate
1 0.959 0.925 0.968 -0.152 0.644 0.610 0.886 -0.059 0.705 0.724 0.035 5.334 48.49 48.49
2 -0.100 0.125 -0.153  0.655 -0.121 -0.593 -0.059 0.014 0.554 0.444 0.232 1.407 12.79 61.28
3 -0.019 -0.076  0.005 -0.192 0.084 0.100 -0.061 -0.375 0.264 -0.339 0.903 1.200 10.59 71.87
4 -0.033 -0.144 -0.001 -0.327 -0.415 0.043 0.219 0.765 0.175 0.104 0.272 1.050 8.55 80.42

Dml, MR Single fruit mass; h: J Fruit height; D %4428 Fruit diameter; 11; SIEHEEL Fruit shape index; d: H:5ZJEFE Pericarp thickness; n
BARKEHRT L Seed number per fruit; m2: @R Fresh seed mass; R: ﬁfﬁf:ﬂﬂif_ Fresh seed ratio; [; i< See( lenﬂth b. ﬂ‘/u Seed width; 12 ﬁ‘
JEFE%X Seed shape index.
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P1. P ENGRABOET 21 R Zhongjiu Village, Huishan Town,
Qionghai City, Hainan Province, China; P2, o [E 544 75 1 B2 I
& # Shaji Village, Laocheng Town, Chengmai County, Hainan
Province, China; P3: "[R4 Bl P BRI BT 1R 1V B 15 08 AL 4 K A
Xishui Village, Wanling Town, Qiongzhong Li and Miao Autonomous
County, Hainan Province, China; P4, W [E ] R4 K4 KK A7 np
# Dashichong Village, Changpo Town, Maoming City, Guangdong
Province, China; PS5 FE A A E M MO R 2E BTSSP Gaozhou
Institute of Forestry, Gaozhou City, Guangdong Province, China; P6: H
EJ™ KA K4 K B HE VD ) Wangsha Village, Changpo Town,
Maoming City, Guangdong Province, China; P7. "V P H: % H iR X
TR L AESFER Nongzhang Village, Shangshi Town, Pingxiang
City, Guangxi Zhuang Autonomous Region, China; P8: FE PR A
6 DX B 3k s T b S8 B 22O VTR Pingjiang Village, Jiao’an Town,
Shangsi  County, Fangchenggang City, Guangxi Zhuang Autonomous
Region, China; P9 Fv[EJ" PEALIE B A DBt 7 b 0 2241 =4
Ff Sanban Village, Jiao’an Town, Shangsi County, Fangchenggang City,
Guangxi Zhuang Autonomous Region, China; P10; dE VR H IR X
FERETT A B S AT Madong Village, Shangshi Town, Pingxiang City,
Guangxi Zhuang Autonomous Region, China: P11: H PR IR X
M 7 490 b X 70 3% 45 Shatang Town, Liubei District, Liuzhou City,
Guangxi Zhuang Autonomous Region, China; P12 FFE " PEOH% H iR X
7 3t Tl _F BB 22 08 ¥ k) Nadang Village, Jiao’an Town, Shangsi
County, Fangchenggang City, Guangxi Zhuang Autonomous Region,
China; P13 WP E6 X GERETT_ LA B F Bacun Village,
Shangshi Town, Pingxiang City, Guangxi Zhuang Autonomous Region,
China; P14 " [E 7 PE I % A 36 X SE 48 17 52 4 80 2 M AT Xiatong
Village, Xiashi Town, Pingxiang City, Guangxi Zhuang Autonomous
Region, China; P15: [ [ PO 19 36 DX R AT RGO 3B A,
Guanshan Village, Luchuan County, Yulin City, Guangxi Zhuang
Autonomous Region, China; P16 855 1L 44 SCH £ B A8 81 Luong
Nang Town, Van Quan County, Lang Son Province, Vietnam; P17 it
LA E AR Yen Trach 48 1H 7% 3L Base in Run Ze, Yen Trach Town,
Cao Loc County, Lang Son Province, Vietnam; P18 I A E
Yen Trach 42 48l 75 3£ M, Base in Yan Zhai, Yen Trach Town, Cao Loc
County, Lang Son Province, Vietnam.

E1 EFHIREMEROEEHE 18 M EHEEE
Fig. 1 Dendrogram of 18 populations of Camellia drupifera Lour.
based on phenotypic traits of fruits and seeds
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BRI A SRR E Yen Trach BHIEPERML (P17) JEBE
S INAS oA R
26 HEHMEIMIRBEEREHRERFHMEXE
ST

ZiR(RS) W BRI R SEERE R
F(P<0.05) A RIS AL 2B EMHEC, 5
1 A2 5 0 3 TR G Bl I 5 48 5 52 0 35 B A
K, HICFRI R B EADC, SR 5 B TG,
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Table 8 Correlations between phenotypic traits of fruits and seeds of
18 populations of Camellia drupifera Lour. and environmental factors

FRIPEARD AMIEZREP  Correlation coefficient?
Phenotypic
trait! Long Lat Alt Ff L max L inin
ml -0.50 = 0.08 -0.04 0.12 0.44  0.27
h 0.34 -0.38 0.29 0.32  -0.19 0.20
0.72 %  —0.42 0.40 0.34 -0.25 0.05
11 0.23 -0.44 0.41 0.22  -0.30 0.16
d -0.46 -0.03 0.00 -0.33 0.16 0.22
n -0.12 -0.37 0.45 0.09 -0.23 0.18
m2 0.03 0.01 0.21 0.17 -0.38 0.25
R -0.10 -0.17 -0.05 -0.19 0.32 -0.24
l 1.00 #x -0.19 0.11 0.48 * -0.27 -0.06
b -0.19 1.00 # —0.73 #x -0.12  -0.41 -0.31
12 0.19 =0.71 =+  1.00 % 0.00 0.07  0.09
LRI FXZEE?Y  Correlation coefficient®)
Phenotypic
trait") Ly 4 by H p
ml 0.37 0.41 0.16 0.28 0.05
h -0.02 -0.19 0.15 0.19 -0.27
-0.31 -0.58 * 0.14 -0.23 -0.45
11 -0.12 -0.20 -0.09 0.26 -0.24
d 0.37 0.40 -0.07 0.07 0.44
n -0.02 0.09 -0.27 0.40 -0.14
m2 0.10 0.09 0.02 0.26 0.01
R -0.12 -0.06 -0.16 -0.11 -0.05
l -0.50 %  —0.85 == 0.34 =0.71 = -0.45
b 0.04 0.30 -0.02 0.14 0.39
12 -0.22 -0.36 -0.19 0.01 -0.28

Uiml, R RE Single fruit mass; h: SR Fruit height; D A2 Fruit
diameter; 11: SIEFE L Fruit shape index; d: %52 Pericarp
thickness; n: BH K AL ZL Seed number per fruit; m2, ¥ 5T &
Fresh seed mass; R: fif t} #f % Fresh seed ratio; [. 1< Seed
length; b: 9% Seed width; 12 FHEFE4L Seed shape index.

Y Long; ZJ¥ Longitude; Lat; i Latitude; Alt; #4K Altitude; Ff;
ToiE 1 Frost-free period; ... : W U B = IS Extreme maximum
temperature; £, : W o % I . Extreme minimum temperature; ¢, :

AFH5E Annual mean temperature; ¢, 1 A i Mean temperature in

January; t;: 7 A& Mean temperature in July; H. 553 H B4

Annual mean sunshine hours; P 4F 14 f% /K #& Annual mean

precipitation. * ; P<0.05; =** . P<0.01.
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