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Abstract: [ Objective | This study aims to explore the mechanism of parental selection in intraspecific and
interspecific hybrid crosses, thus providing guidance for hybrid breeding of oil-tea with high oil content.
[ Method | The offspring of intraspecific and interspecific hybrid were made by nested mating between Camellia
oleifera and C. meiocarpa.The oil, lignin, cellulose and hemicellulose contents of seed kernel were measured.
The genetic effects of the important traits, the general combining ability (GCA ) of the female parent , the specific
combining ability (SCA) of the parent combinations were evaluated. [ Result]| The results showed that the oil
content of seed kernels of 12 families ranged between 17.83% and 53.55%, the lignin content between 4.68%
and 18.12%, the cellulose content between 3.66% and 13.04% and hemicellulose content between 0.54% and
12.20%.The oil, lignin, cellulose and hemicellulose contents of kernel were significantly different between the
families and male parents with same female parent.Oil contents were significantly and negatively correlated with
lignin and hemicellulose conents, with the correlation coefficients of —0.489 and —0.297, respectively.The GCA
of Changlin No.4 in oil content of seed kernel was 1.57, which was the highest in the all females. The SCA
evaluation found that the intraspecific hybrid crosses, 40X95 and 4X18, showed the higher SCA in oil content
and lower SCA in lignin, cellulose and hemicellulose contents. The interspecific hybrid combinations had a
usual lower SCA for oil content, except 53XXiao 2 with a higher SCA of 2.77.0il, cellulose, and hemicellulose
contents were mainly controlled by dominant genetic effects, and the non—additive variance was higher than the
additive variance.lt’ s suggested that the SCA of the parents for these three traits was more important than the
GCA. The single plant heritability of four traits were ranged between 10.84% and 58.35%, and the family
heritability were between 4.23% and 21.35%.The traits in this study were influenced by strong environmental
effects. [ Conclusion | Based on the results of combining ability evaluation and phenotypic analysis, the
excellent intraspecific hybrid combinations 40X95 and 4X18, the interspecific hybrid combination 53xXiao 2
are recommended using in the creation of high oil content hybrid germplasm for oil tea.
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M B2 (C. yuhsienensis )35 20 43R, FHERIMZS F AL 160 2401, T SE4Ek 7 F R BORIHES) T,
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Tab.1 Parental nest mating design

4 A 2k 4 Bk QK

Cross Female parent Male parent Cross Female parent Male parent
1 Ktkas K185 7 K405 K105
2 Ktka's Ktk23 5 8 KHk405 KHk955
3 Kbka s IR 45 9 Ktka0= INRDLS
4 Ktk10%5 Ktras 10 K535 RS
5 Kk10%5 Kka05 11 Ktks3 s INR25
6 K105 K535 12 K535 N3G

1.2 Gt

FAR I 2 ARG AF T Wi V148 4 48 T ZE IR X R Oy 20 k3, b B AR B Ry 28°327~29°41'N, 119° 14/~
120°47'E 5 J& iy 22 XS0, DU 2R3 B A3 B 15.5~16.4 °C, TCREH 257 d, AR /K & 1 408 mm, £
XHREE77% . i Fw, KT, & Bl K.
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A 20 “CARU SR K A% 3 ho

(2) INAE f 4K, BT 1000 mL A8 FETE I 44 2 36 R F 5 4 he

(3) R R AR RV H G, HETE R B9 S IR 2E G2 HE 3R I U8, HE S gk 1 105 “CHLAR it + & 1E
w(WI),
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1) ¥ g P R T R T 22 43 AT, SR FH 852X (NCL) B BIL DX 235 143 B A 280 37l B 24 3800 FlBE AR Py A2 AR 3%
N o 4238 A B — BB A 71 (general combining ability , GCA ) 14238 2H & B 458 5K Bt &5 77 (specific com-
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Fig.1 Correlation analysis of the kernel traits of the I, progency
R2 O MERXTFRMCOCERTESTER
Tab.2 Variance analysis of the kernel traits of the F, progeny
AR F AU Source of variation
eI A ] FEAR YA AR % V% AERRE% R %
. X He .
Traits Female Male parent with Error Mean Variance range CV
Block Cross
parent  same female parent
0C/% 2.5174 457807  1.0609 7.768 1" 34.0772 39.90 17.83~53.55 17.52
LC/% 12377 12.0530"  5.3600 5.290 3" 3.740 6 10.44 4.68~18.12 21.36
CC/%  0.796 1 757907  0.5121 7.030 9" 22418 7.93 3.66~13.04 20.30
HC/%  3.8649 270107 0.543 1 3.848 47 3.9836 5.22 0.54~12.20 39.08

ARSI I BAEZ R FAE. 3R P<0.01,

The data in the source of variation block of the table mean the F values.** means P<0.01.

23 ZERR

XF 4 PER AT 2 8 A (3R 3) 3R, OC fe i T 34 A /2 4%23 . 4x18 Fl1 40x95 , HAV- S4B 73 51
46.53% .44.95% M1 43.57%, 3 G R0 i 2 Fh N 24 S8 A s B IR 3416 2 53x/N 1 4x/N 4 il
53x/N 3, HOE S E AR N 36.85% .36.17% F135.12% , 1123 38 1 2% A/ NS ZS (0 Fp IR] 28 A 24 0 2438
4G 53%/IN3.53x/N 1 10x53 Fl 53x/N 2 (4 LCHEFE T 4 07, LA AR 53 5 B A (i F I 22238 206 £ .
P24 40x95 Y CC A1 HC S HESE 1267, 530510 6.95% F14.21% ., 4x18 Fl 10x4 [ CC HI HC LA , 4x18
(1) CCHEZS 1062, 418 R 7.23% , HC WIHESS 8 13, BIME S 4.70% ., 10x4 1) CCYIME N 7.27% , HE4 565 9, 7
HC HE4 55 1067, /2 4.60% . 40x10 1) CC AT HC ¥ 55 , 437 4 9.12% F116.01% , 40/ D1 | CC AT HC I
Z 532 8.91% F15.92%,
24 FEXAEESFEA—MEE NS

— LA 1R — D EA N2 EA AL FARAE AR b -2 3R, 328 fy 35 PR A 50
YerE , R AR E AL OB, 4 REARRY GCABNAE W E 4. X T OoCTiiF , KM 45 1051405



© 384 - L PN Faok

AR ER GCA IR, P Kbk 4 558, 7 1.57,53 5 GCA ik, -2.55. HF OCHILC HC &%
MR ICOE R, PR BRI R S AR 8 i 5 v 238 R Ik 7 i 0 S %6 8 LC R HC 1) GCA BRI SE A . K
S35 R LC M HC —BEALA YN IE(E . KR4 SRR LR MR 20 CCA AR (A,
ARIFEREMAFYER S M CCAE T HALEA . K454 0C . LCHHC YR — L & 1275 R B
FE = ErihR RANEF Tl e B KR 4 55 4238 1A
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Tab.3 Multiple comparison results of kernel traits in F, progency

iy ERiELA AR T2 /% YR =% PEFHE R T %
Cross OC LC CC HC
4x23 46.52° 9.85" .21 5.53¢
4x18 44.95" 9.72 7.23% 470"
40%95 43.57" 8.95' 6.95° 421
10x4 4244 10.80" 7.26" 4.60™
10%53 40.18°" 11.39" 7.87°% 5.21™
53x/82 40.07" 11.01" 7.51" 5.47"
10x40 38.46" 9.03' 7.81°% 5.21™
40x/\D1 38.27% 10.00d"" 8.91" 5.92
40%10 37.84°% 9.99™ 9.12 6.01°
53x/]h 1 36.85 12.29" 8.02" 5.82"
4x/N4 36.17" 9.54" 7.94 5.64"
53x/73 35.12¢ 12.73" 8.57" 4.94"

B M, RIS FRER R TE P<0.05, K128 57 35

The means are displayed in the table, the different little letters means the significant difference at P<0.05 level.
x4 BEESFTE—REENTH
Tab.4 Estimated GCA of female parent of each cross

A R % AR 1% EFUER 1% LT AR %
Female parents ocC LC CC HC
Kk

1.57 -0.74 -0.03 -0.76
Changlin No.4
KAk105

0.11 -0.14 -0.28 0.40
Changlin No.10
KAk405

0.10 0.06 -0.39 0.16
Changlin No.40
Kk 53 %5

-2.55 1.57 0.11 0.19

Changlin No.53

25 ZEXEXRAEHHREE NS

R TRC A 7 2 S5 (57 6 R 1] A0 AH A, =8 72 pl 3 DR A AR IR 8y D i |, 5 TA 0 J2: Rt A% (HLAS R o 1
TE AL RN, ARWFFE T 1242238 4 A R AR I RRBR L& DI RN L3R 50 b B8R, R —
PEARAS [ 2H A (B A R]— 2 6 45 A TR (B) SCA 500 25 S5 343K, ik R 45 1 & Z M N800 1 2 HE AL
HLIRl A4 A P SR AR (] B4 35 DR AR A A T i 2 Rk

[F]—PEAR SCATEARRIH G R B K2R . 52 SCA & IE(H A G 40X95 .4x23 53x/N2 4x18
F10x4 S A A A — R E 234 o Hod, 40%95 (9 SCA fe i, 1 4.28. 4x23 k2, &£3.97, Fr
A PR 2G4/ 4 1 F Il 8 SCA Fefik, (U -6.38 LC 1Y SCA RN AH Ry T A & A 441, He
R8N NIEINRN o Horh, 10x53 HFFE T A 45 5 —107, 4 0.99, 4145 53x/N3 I Z , 4 0.76, 2H 5 10%40
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() LC R IR A 11516, /2 -1.38. 414 53%/N3.4x23 4x/N 4 . 40x10 F140x/N D1 7E CC (1) SCA N IEAH , 40
10 HESS —157 , UV AR 1.18,40x/ND 1R Z WUV AE A 1.02, 10x4 5K, -0.63. 40x10 F140x/~N D1 7E HC
(9 SCA WHEZERT W7 , 43 12 0.63 F10.54., 40x18 fi{%, H-0.58.

Pl ) 2258 1A A i B MR B SCA 2R TR N 2438 414, 76 LC .CC AT HC [ SCA 22 5 3538 il
PN Ao WAL A 40/ D1, H B3 il 2 SCA {2 —1.62, 21 4 2 A1 41 4k 25 5 & 119 SCA AU 4%
N 1.02.0.54, B E = T HABEARA G FrLd, it 40x/ D1 FR A 2432 56 5 i & IR A0 BMR (05 i
FIMERAAR . ZA 53x/N2 ZE S IR (LC . CC AT HC [ SCA R B T H A Fh 5] 22 58 4 A K5 70 Fl o9 2%
LA, 0CHI SCA N 2.77,CCHIHC [ SCA }9-0.53 .-0.47 , 76 LA 5 i R 0 55 b H AR T 8] Z2 52 5
WA R OCTE . PN sC A, OC Y SCA RUNAE A IEAE , LC.CC . HC B AR A ZH 5 40x95 F14x18,
X 2B PR B 1Y LE AR AL G

R5 BEZHABHES N
Tab.5 The SCAs of parent combinations in OC,LC,CC and HC

HE MR/ % RIFR S HI% HERTHI% L UER %
Cross 0OC LC CC HC
4x18 2.39 0.02 -0.56 -0.58
4x23 3.97 0.15 0.31 0.25
4x/N 4 -6.38 -0.16 0.04 0.36
10x4 2.07 0.40 -0.63 -0.23
10x40 -1.90 -1.38 -0.09 -0.16
10x53 -0.18 0.99 -0.03 0.38
40x10 -2.52 0.32 1.18 0.63
40%95 4.28 -0.73 -0.22 -1.17
40x/ND1 -1.62 0.32 1.02 0.54
53%x/)h 1 -0.49 0.29 -0.02 0.42
53x/1N2 2.77 -0.96 -0.52 0.06
53%/N3 -2.22 0.76 0.53 -0.47

2.6 HFERELZFRBEEXERNBEESH

WAL SE AN, A BT s F Ok 6l GBI E RO o BEARUN BEAS Y ACAKN A/
AE T 5 BRI RGN 118 7 22 3 i K/ Nl R B G 258 FARAE KR st e il a0, AR 6 T LA H, 0C 1Y
BEARTT 2275 0.261 7,585 2270 11.230 75 CC I BEA 7 25 FIAC AR 5 2243 71l 1 —0.084 4 F10.445 05 HC (1) B
A7 22 4-0.061 5, A )5 24 0.289 7., OC.CCHIHC AR 1Y )5 2250 K FHEA . LCIREA Dy
#40.989 0,584 2274 0.551 8. Ui BHAHH 5 T HI 9 5 s AR, AP BE PR A9 BTk R He
BT R, S48 96 T8 0C BN T 2542 1.046 8, A8 1477 2% 12 43.876 0, CC FTHC Ay FE Ik
D7 A0 8 35 TN Jr 22, CC Nty 25 FRAE I Jr 2 -0.337 6 F1 2.117 6. HC AN 7 22 AR i
J5 2653 0 JE-0.246 0 F11.404 8. FRUIFEFEEAE Y720 OC, CCATHC 3 AR st A4 80m #2132
TS5 B R B A . LC AN s 25 8 3.956 0, RN 5 25 R -1.748 8, Ui B LC LU s80n 4 il ok
Fo EARBIEITA 2428 A, OC . CCARTHC 3 APIR 357 AR Jin i 356 PRI 280 n7 4 i Ay =, 2 BHAE LA il
Ry H AR A 22 B AR, BRI SCA PRANF R B2

it 1% 7 S st A AR it o R AR F Y LU R B A i R O VR AR . AL T
EANG A R MR8 25 5 AR 00 B8 Mo, U B BEBE 0 mT SR MR R, AR B a8 AT 1 SR RO AR SR
T AR R 2% 1R, A A 7F 0.042 3~0.213 STEE N (F26) . H OCHF ZRisfG 1R, H
0.213 5. FARIEAE J1E I 0.108 4~0.583 5, Frpk st A% ) e e MR 2 LC, 15510 0.583 5. HC K Rt
& J R0 BRI AL T BRI, 23 31 0.042 3F110.108 4. 4 IR B PR L I TR R e )1, i 7E
TMASZZ BRI A LT R R BERE o Bk IERE , vT LAARAS B = st (L 1 25 o
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Tab.6 Estimated value of genetic parameters for differnet Kernel traits

S GRlES ENES YR LF AR
Genetic parameters 0C LC CC HC
WAT % o}
0.2617 0.989 0 -0.084 4 -0.061 5
Female parent variance
RAET Z o,
11.2307 0.5518 0.4450 0.289 7
Male parent variance
WhiJiZo?
34.0772 3.740 6 22418 3.9836
Environmental variance
LI 22V,
1.046 8 3.9560 -0.3376 -0.246 0
Additive genetic variance
EmtEE T2 v,
43.876 0 -1.748 8 2.1176 1.404 8
Non-additive genetic Variance
BT 22V,
44922 8 22072 1.780 0 1.158 8
Genetic variance
BTV,
79.000 0 5.947 8 4.021 8 5.142 4
Phenotypic variance
LR RS H?
0.2135 - 0.0759 0.0423
Heritability of Full-sib families
[ L B pR3A% T
0.504 4 0.5835 0.277 1 0.108 4
Heritability of single plant
3 % it
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PRI T, PR B 2 SRR A LA 7, BRI AT AR N FRP ) 2 58 1 22 52, il 2R R 1 2258 & Fp T
VR HE TS .
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FAR GCA,
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