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Study on the hybrid fruiting characteristics of five main promoted
varieties of ‘Changlin’ Camellia oleifera

Li Hongkui'!, Liu Zhouying?, Zhang Yunyu?, Liu Juan', Chu Shuangshuang', Liu Yongkang*, Hu Dongnan'
(1. Jiangxi Provincial Key Laboratory of Subtropical Forest Resource Cultivation/College of Forestry, Jiangxi Agricultural University,
Nanchang 330045, China; 2. Liuzhou Institute of Landscape Science, Liuzhou 545000, China; 3. Xinyu Forestry Development Ser-
vice Center, Xinyu 336500, China; 4. Jiangxi Xinghuo Biotechnology Co., Ltd., Yichun 336000, China)

Abstract: [Objective| This study investigated the fruiting characteristics of hybrids among five major Camellia
oleifera ‘Changlin’ varieties in Jiangxi Province to optimize variety configuration and provide a scientific basis for
cultivation. [Method] Using ‘CL4’, ‘CL40’, and ‘CL53” as female parents and ‘CLA4’, ‘CLA40’, ‘CL53’, ‘CL18’, and
‘CL3’ as male parents, 15 artificial pollination combinations were created. Artificial pollination and bagging were
conducted during full bloom. The following year, fruit set rate, fruit drop rate, fruit morphological indicators, and
economic traits were measured. Principal component analysis was used for comprehensive evaluation. [Result]
Among the fruiting characteristics, hybrid combinations with ‘CL53’ as the female parent performed best, exhibiting
significantly higher seed setting rates than other combinations. Notably, ‘CL53* x ‘CL40’ (65.21%), ‘CL53* X
‘CL3’ (64.17%), and ‘CL53> X ‘CL18’ (56.68%) showed relatively high seed setting rates. The order of
self-pollination seed setting rates was ‘CL53” (10.39%) > ‘CLA40’ (7.53%) > ‘CL4’ (1.72%). In terms of fruit quality,
outcrossed combinations with ‘CL53’ as the female parent significantly outperformed self-pollinated combinations in
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single fruit weight, fresh seed weight, fresh fruit oil yield, and seed kernel oil content. For combinations with ‘CL40’

as the female parent, using ‘CL3’ and ‘CL53’ as male parents significantly improved fruit quality. The ‘CL4* X

‘CL3’ combination achieved the highest dry seed kernel rate (57.32%). A comprehensive evaluation based on 12
economic trait indicators revealed that ‘CL53” X ‘CL3’, ‘CL53” X ‘CL18’, and ‘CL53* X ‘CLA40’ ranked first,
second, and third, respectively, with closely grouped scores significantly higher than those of the other 12 combina-
tions. [Conclusion] The self-pollination fruit set rates of ‘CL4’, ‘CL40’, and ‘CL53’ are relatively low, indicating
that pollinator varieties should be configured. ‘CL53” demonstrates the highest fruit set rate and is recommended as

the preferred main cultivar. When ‘CL40’ is configured with ‘CL3’ as the male parent, it achieves the highest oil
content and a relatively high fruit set rate, making it suitable as a main cultivar alongside ‘CL53” when ‘CL3’ is used
as the pollinator. Among the five Changlin varieties used as male parents, ‘CL3’ and ‘CL53’ are superior.

Keywords: Camellia oleifera; hybrid pollination; variety configuration; fruit quality; seed setting rate
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Figure 1

Fruit set rate, fruit drop rate, and seed setting rate of 15 hybrid combinations
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E7E 5 LUCL3 AR REAR AR K, RS
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RASHIRY 25— 28, DLCLA AR K A4 %
Hoepr ol Az, B EAAFL L CL3 ARA
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x 2 RLLCLA WEEARI A H G RIS
Fro BREESR G JEERN &R+ 80083 2 740, H
RRLIEEIRIR AR EESR . CLA0 fI<CLS3’
ARG W R R RPN R R T E R,
BT R EZE, WaTHEFE; M CL3 M
‘CLIS A2 & 1 B 3 AMEdn i BRI, HeCLS3
A A5 UK 41.07%- 44.72%F1 45.83%LA L.
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Table 1 Differences in fruit morphological indicators among various hybrid combinations of ‘Changlin 53’ as the maternal parent
. RA '
AR ‘CL3’ ‘CL4 ‘CL18’ ‘CL40’ ‘CL53 HiE
PR/ 24.5542.208 8.95+0.81° 22.61+2.52¢ 20.77+1.96% 14.5343.48% 19.79+1.20
R AARYmL 23.95+2.35° 11.95+1.80° 26.33+2.65° 24.08+2.17° 15.98+3.89° 21.80+1.26
Hif%/mm 35.72+1.26° 25.73+1.04° 34.94+1.519 34.09+1.19° 29.0442.59° 32.93+0.76
Hf2/mm 38.49+1.220 29.81+1.25° 38.79+1.61° 37.48+1.03° 31.3142.330 36.18+0.74
R4 1.08+0.09° 1.16+0.032 1.13+0.02# 1.10+0.022 1.10+0.022 1.10£0.10
i R B /mm 2.93+0.05° 2.84+0.13%® 2.68+0.05° 2.82+0.04® 2.93+0.09° 2.84+0.03
B 5.71+0.57° 1.70+0.21¢ 5.13+0.54% 6.16+0.66° 3.60+0.87° 4.89+0.32
R P g 12.1141.35% 3.09+0.41¢ 11.28+1.63% 9.60+1.18% 6.93+2.05 9.41+0.72
W& M1 8u4 10.14+0.59° 7.50+1.28¢ 12.60+0.53° 10.37+0.71% 9.60+0.87" 10.14+0.59

e RAREENMER; FATARNEG FRFORFE - BARARXANEEREE (P<0.05).

® 2 UCLY ABARRARAERIETIENER
Table 2 Differences in fruit morphological indicators among various hybrid combinations of ‘Changlin 4’ as the female parent

ek o it
‘CL3’ ‘CL18’ ‘CL40’ ‘CL53’

BRI /g 5.224+0.93b 5.35+0.67° 8.69+0.772 9.08+0.86* 7.48+0.45
RARF /mL 5.03+0.91° 6.03+0.84° 8.80+0.742 9.10+0.892 7.68+0.46
1#4%/mm 19.67+1.19° 20.64+0.99° 24.05+0.85% 24.39+0.88% 22.69+0.52
Y12 /mm 25.47+1.40° 25.19+1.07° 29.81£1.042 29.95+1.072 28.09+0.61
RILFEL 1.3040.032 1.23+0.02> 1.24+0.01% 1.23+0.03 1.24+0.01
fisf L {7 JB /mm 3.26+0.102 3.26+0.082 3.2440.06* 3.32+0.05° 3.27+0.03
LIPS i1 1.60+0.22> 1.74+0.24% 2.56+0.312 2.27+0.23% 2.14+0.14
R AR /g 1.30+0.28° 1.28+0.22° 2.33+0.31° 2.40+0.37° 1.95+0.17
OB AT/ A 7.70+0.54° 7.16+0.75° 7.52+0.76° 7.82+0.75° 7.54+0.38

T CLA HECH A RSEMND, HORS I - R E bR [F—AT ARV NG FREORE RN RSOA A & 2257 R (P<0.05).

#* 3 W, LLUCLA0O NEEARR) 5 MR CHETE
P, RILFEE. SERTE. RO B R
i T RE R, RS A X L
R AR —5 ., Hd, AN CLI R HE
Hep R pE, SERAR. BSopiat B3 T HAb
He, MM CLAO HRZHE R EARIR AL, KTF
BIME, ZHEGRICIREOIME N 1.15, R EMEIE;
Ik, BRI E KB NHET A ‘CL3 (4.48
g) >‘CL53° (4.04 g0 >‘CL18" (2.98 g) >‘CL4’
(1.85g) >*CL40’ (1.65g). ZFAHEW, ‘CL3E
RARDIRAE, CLA B -

222 RELZHFMKSH KLLCLS3 ABEAK 2
LA RS 6 MAGHHERGTEE R (K 2) £, B
THHAZRSN, HAR S Mate (BER I ERFF R, SR
FoKRE, FRETAFR, MR, SR HmE)
BIMEEREZR ., LI‘CL3 . ‘CLIS HI‘CL40 N R A
A, HEER HE R 5T R TR E & T
‘CLAARAMA S, HEFHNMEEZEZER. AH
ARAHImREFER T CLY R AHE, CLA,
‘CLAO A £ Fl A8 44 I A SR HE i 23 350 8 251
FCL3’. ‘CLISRAMN G, FiddEREH, PiCLY
FICLISEACAR, CL53 [l RS2 BrRER .
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Table 3 Differences in fruit morphological indicators among various hybrid combinations of ‘Changlin 40’as the maternal parent

. AR WHE
G ]
‘CL3’ ‘CL4’ ‘CL18’ ‘CL40’ ‘CL53
MR R/ 12.64+1.047 5.96+0.09b 8.47+0.75%® 5.10+1.93% 11.01£1.13% 10.51+0.63
FRAARR /mL 13.46+1.152 7.3540.85% 8.38+0.834 5.75+1.90P 11.26£1.082 10.9620.66
Fi4%/mm 27.97+0.83% 22.69+1.50® 24.48+0.77%® 21.26+2.67° 26.42+1.03% 26.10+0.56
A2 /mm 31.72+0.822 26.10+0.01? 28.96+0.81? 25.18+1.322 29.4441.65 29.75+0.70
ESiZiR 1.14+0.022 1.16+0.082 1.19+0.032 1.22+0.09° 1.12+0.052 1.15+0.02
it R ) /mm 3.21+0.047 2.96+0.032 3.14+0.06? 3.04+0.112 3.20+0.042 3.17+0.03
LRSS 2.5240.29° 1.00+0.00? 1.58+0.19° 1.00+0.412 2.40+0.36° 2.14+0.18
LR AR I R/ g 4.48+0.45% 1.85+0.312 2.98+0.332 1.65+1.072 4.04+0.612 3.74+0.30
WCE Fh 24 9.24+().723 3.50+0.50° 6.08+0.74% 4.75+1.18° 6.85+0.62% 7.29+0.42
i RPRZEENRMER; F—TARNEEZRRRE— AR FRLCAAEGEREE (P<0.05).
50 & a . 70 ¢
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wl %7 S0l + 60 | %
2 . b Sor
& 30 o L b S
E‘i 30 E 1.5 5 40 b
% 20 ;2 1.0F g 30
B B 20t
& 1of sk &
' 10 F
0 T f 0.0 g g 0 v T
CL3 CL4 CL18 CL40 CL53 CL3 CL4 CL18 CL40 CL53 CL3 CL4 CL18 CL40 CL53
or 507 301 4 ab
. a
60 a — 7%_ ab 40 b b 7;1_ a 25
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& 4of *;j 30 g b
T 300 = 7 1
B E2 £ 0
L = ol
il 20 I i [
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Figure 2 Differences in economic traits among various maternal plant combinations of ‘Changlin 53’
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Bite. e, BRIRAR. BIRERE TR, SR LK
BRI R TR M mahR, b
R ARER G SRR SIS &
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Figure 3 Differences in economic traits among various combinations of maternal plants of ‘Changlin 4’
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Figure 4 Differences in economic characteristics of the ‘Changlin 40’ mother plant combination
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Table 4 Principal component results
o WIIRFHIE(E FRECF 7 AN

At 77 22/ % MR/ % At Ti ZEHI Y% E/Y%
1 7.639 63.661 63.661 7.639 63.661 63.661
2 2.144 17.864 81.525 2.144 17.864 81.525
3 0.895 7.462 88.987
4 0.816 6.801 95.788
5 0.225 1.871 97.659

x5 LGZAEMSE

Table 5 Synthesis of principal component values

gy SRR eams ey
Y1 Y2

‘CL53’x‘CL3’ 6.02 0.11 3.85 1
‘CL53’x‘CL18> 5091 0.06 3.78 2
‘CL53’x‘CL40° 5.55 -0.65 3.41 3
‘CL40’x*CL3’ 0.99 3.55 1.27 4
‘CL53’x‘CL53’ 1.79 -2.63 0.67 5
‘CL40’xCL53” 0.26 0.68 0.29 6
‘CL40’x‘CL18> —0.45 0.54 -0.19 7
‘CL53’x‘CL4’ 0.02 -1.76 -0.30 8
‘CL4’x‘CL40’ -1.14 0.53 -0.63 9
‘CL4’x‘CL53° -1.19 -0.11 -0.78 10
‘CL40’x‘CL4’ -1.27 -1.80 -1.13 11
‘CL4’x‘CL3’ -3.11 2.34 -1.56 12
‘CL40’x‘CL40> —2.13 —-2.42 -1.79 13
‘CL4’x‘CL1%’ -2.80 -1.54 —-2.11 14
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