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Genetic Analysis of Floral Organ Traits in Hybrid Progenioes of
Camellia oleifera
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Abstract: The study aimed to analyze the degree of variation, heterosis and genetic tendency of floral traits in
hybrid progenies of Camellia oleifera. 322 hybrid progenies and their parents (DY2xHS) were analyzed at eight
characters, including flower transverse diameter, flower longitudinal diameter, petal number, anthers number, style
dehiscence number, stamens group length, style length and pistils length, followed by the genetic variation analysis,
test of normality and probability grading, heterosis analysis and cluster analysis. The results showed that: (1) The
coefficient of variation ranged from 11.74% to 22.10%, with an average of 16.26%. (2) The normal distribution was
observed at the flower transverse diameter, flower longitudinal diameter, anthers number and stamens group length,
the bi-modal distribution was detected at the number of petals and style length, and the skewness distribution was
detected at style dehiscence number and pistils length. The class III showed highest proportion of frequency
distribution with an average of 43.05% , while grade V accounted for the lowest proportion, with an average of 8.07%.
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(3) The mid-parent heterosis of floral organs ranged from —28.48% to 5.65%, the ultra-high parent heterosis ranged
from —49.29% to —9.12%, and the ultra-low parent heterosis ranged from —18.06% to 29.12%. Except for the ultra-
high parent heterosis was all negative which suggested a certain degree of heterosis decline, the other two indicators
showed a trend of positive and negative bidirectional distribution, among which the style dehiscence number and
anthers number were positive in the mid-parent heterosis and the ultra-low parent heterosis, and the advantages were
obvious and stable; the style length and the pistils length are positive in the ultra-low parent heterosis. The results of
relative heritability showed that the male parent was superior than the female parent in number of anthers and style
dehiscence, and the progenies had a paternal tendency. For the remaining 6 quantitative traits, female parent was more
dominant and the progenies had a maternal characteristics. (4) The test materials were divided into three groups by
cluster analysis, among which the group II had the best comprehensive performance and heterosis utilization value.
These results demonstrate that hybrid progeny populations have a high degree of genetic variation and the heterosis of

significance, which can provide a reference basis for enriching the comprehensive evaluation system of C. oleifera and

screening of excellent individuals early.
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Fig.1 The whole flower of the parent and their progenies
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Table 1 Basic parameter value of quantitative traits of Camellia oleifera floral organs
PEBR R 3 2 #228 F-1% Hybird progeny - _
Traits HS DY2 e/ ME SN e 22 FEIE b2 5 R (%)
Min. Max. Range Average SD crv
BRI Z (mm)FTD 86.63 78.86 36.99 89.13 52.14 64.62 7.80 12.07
M (mm)FLD 92.21 80.70 39.03 95.70 56.67 67.98 7.98 11.74
AEHEEL PN 8.33 6.67 4.67 9.33 4.66 6.45 1.04 16.19
TE25% AN 112.33 88.33 53.67 150.00 96.33 102.09 18.78 18.39
1A 245 SDN 433 3.00 3.00 8.00 5.00 3.87 0.73 18.75
TS (mm)SGL 19.85 16.17 9.18 21.20 12.02 15.45 2.10 13.61
e (mm)SL 1522 6.36 3.04 12.13 9.09 7.72 1.71 22.10
HEE 1 (mm)PL 18.11 9.18 4.89 14.67 9.78 10.59 1.83 17.27

FTD: Flower transverse diameter; FLD: Flower longitudinal diameter; PN: Petal number; AN: Anthers number; SDN: Style dehiscence number;

SGL: Stamens group length; SL:Style length; PL:Pistils length; The same as below

A IERAERE B AR SR AERE
A': Normal style; B: Variant style
2 EHTERER

Fig.2 The variation on style of the flower
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Table 2 Kolmogorov-Smirnov test of quantitative traits of
Camellia oleifera floral organs

W a2 WL Z{E PfE
PR IEHRZE itk
; /U\ Absolute f % 2 % Z P
Traits Positive Negative

value value value

1845 (mm)FTD 0.022 0.022  -0.021 0.022 0.200
YL (mm)FLD 0.038 0.038  -0.025 0.038 0.200
EMEL PN 0.147 0.147  -0.067 0.147 0
EZEAN 0.034 0.023  -0.034 0.034 0.200
1EFEZ4% SDN 0.146 0.146 -0.114 0.146 0

HESERFK (mm)SGL 0.049 0.049  -0.034 0.049 0.061

e (mm)SL 0.074 0.039 -0.074 0.074 0
HEE K (mm)PL 0.086 0.039 -0.086 0.086 0
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Fig.3 Normal distribution of quantitative traits in Camellia oleifera floral organs
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Table 3 Hierarchical criterion of probability grading of Camellia oleifera floral organs
Mtk 4y%% Grade
Traits I il 11 v \%
AR (mm)FTD <54.63 54.63~60.53 60.53~68.71 68.71~74.62 >74.62
M2 (mm)FLD <57.75 57.75~63.79 63.79~72.16 72.16~78.20 >78.20
LIS PN <5.11 5.11~5.90 5.90~6.99 6.99~7.79 >7.79
T2 AN <78.02 78.02~92.24 92.24~111.94 111.94~126.15 >126.15
TEFEZE% SDN <3.00 3.00~3.30 3.30~4.50 4.50~8.50 >8.50
HEES K (mm) SGL <12.75 12.75~14.34 14.34~16.55 16.55~18.14 >18.14
AEHAC (mm)SL <5.53 5.53~6.82 6.82~8.61 8.61~9.90 >9.90
BfEEE K (mm) PL <8.25 8.25~9.63 9.63~11.55 11.55~12.94 >12.94

x4 HEUEFEHEERNES S
Table 4 Frequency distribution of quantitative traits in
Camellia oleifera floral organs (%)

Ptk AR Grade frequency

Traits 1 1T i v A\
112 FTD 1056 19.88 4037  19.25 9.94
1EY\f& FLD 10.56 1832 4255  19.88 8.70
AL PN 839 2360 3509 2081 1211
AN 1025  17.39 4037  23.60 8.39
e 2 SDN 0 1832 61.80  19.88 0
TEEEHF SGL 839 2112 40.68  19.57  10.25
AR SL 1149 1429 4130 2453 8.39
WS PL 11.18  13.04 4224  26.71 6.83
SEHIME Average 8.85 1824 4305  21.78 8.07
24 HEFLFEHE R SFMABINE %

N5
FH % 5 LA, 28 FARBHATE A B Rtk ) PR AT
PTG -28.48% ~ 5.65% A7 1E W i 25 5, Horp b A

SEBCRIAE 55O E ) R PR3 3R 508 5.65%
F11.75%, R FAUHFAR LRI HAE X 2 A PRIR 3R
PRy TR, T 6 IR B R RIE R h R L 3
B, FABHA S M ERIE R = 4
TH , Y FEI7E-49.29% ~ —9.12% , {F-1F — E TR L 7%
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R EAT —E MERE . IR S R -18.06% ~
29.12%, Hoh AEAE 24 80(29.12%) AEFEK (21.29%) |
EH0(15.57%) MK (15.40% )4 PR AGIEHR
B1>15% , 00 1 2 0 S R R R URE A
FEIX 4R A R R B RRTE Hi 4 R
A SRR, At AR AR A FloE
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Table S Heterosis and the relative heritability of quantitative traits of Camellia oleifera floral organs

. ~ Js e HORES BEORLE BICEIR AXFEA% 7
PR AR Ty 2 s . o

i (%) (%) (%) Relative heritability
Traits HS DY2 MPV

MPH BPH LPH a, a,

BRI 2 (mm)FTD 86.63 78.86 82.75 -21.90 -25.40 -18.06 -1.83 2.83
M2 (mm)FLD 92.21 80.70 86.46 -21.37 -26.28 -15.76 -1.10 2.10
AEMEE PN 8.33 6.67 7.50 -14.04 -22.63 -3.29 -0.13 1.13
EZ5E AN 112.33 88.33 100.33 1.75 -9.12 15.57 0.57 0.43
1A 245 SDN 433 3.00 3.67 5.65 -10.61 29.12 0.66 0.34
HESEER (mm) SGL 19.85 16.17 18.01 -14.24 -22.18 -4.50 -0.20 1.20
A4 (mm)SL 15.22 6.36 10.79 -28.48 -49.29 21.29 0.15 0.85
4 (mm)PL 18.11 9.18 13.65 -22.36 -41.50 15.40 0.16 0.84

ap KAL) 50,  FEAANS 8L )

a, : Relative heritability of male parent; a,, : Relative heritability of female parent; MPV: Mid-parent value; MPH: Mid-parent heterosis; BPH:

Better parent heterosis; LPH: Lower parent heterosis

FEZA T REA, AR A SR A 5 E AR AE
IR FERBL SRR IS AEAE MRS I 6 R
PhAR b AREARS A HE G A3, AU T RE AR
fiE o S5 RFRMY, SEATE MR B AR 352 1% 7B, 2%
TR B S 2R AR

2.5 MEEFEHEERNBES

FI T2 A 1 10 8 A PEARFE RxT 322 R 58
TR HFEAMAT RGE RIS (- 4) I %
BB B EGE R IME (R 6) . FAERRHE
B 148, AREE 324 B A RE 3 AT I 3 R 2K

I3 SR I BRR S 5 L0081 X a: BEARTEIN 2,5 2068 = £ X b SRR
The number at the end of the branch is the number of individual; Red triangle area a: Female parent DY2; Red triangle area b: Male parent HS
B4 FREMGREFRABRESHT

Fig.4 Cluster analysis of the progenies and their parent
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Table 6 Comparison of quantitative traits of floral organs
in three groups

PR B G S0 |

Traits Groupl Group II
AERE#2 (mm)FTD 66.57 70.76 58.62
FEYE (mm)FLD 69.92 74.32 61.84

ESl HE#
Group IIT Range

II>I>1I0
II>I>111

TEIEE PN 5.98 6.90 6.66 [>T
EZELAN 84.15  118.84 109.49 [>110>1
TEAE 2L SDN 3.65 4.16 3.91 [>T
MERERFK (mm)SGL  15.28 16.46 14.95 [>I>11
A (mm)SL 7.37 8.54 7.55 I>11>1
BfEE 4 (mm) PL 10.16 11.50 10.46 [>11>1
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