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Abstract: [Objective] The objective is to study the genetic variation patterns of oil-related traits in complete
diallel progenies of Camellia oleifera, and to provide basis for parental selection in cross breeding. [Method]

5%5 complete diallel hybridization (no self-crossbreeding) was carried out with 5 excellent clones of C. oleifera
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as parents, and the oil content, lignin, cellulose and hemicellulose contents of 20 hybrid families were
determined. The correlation among traits was analyzed, the general combining ability of parents and the specific
combining ability of hybrid combinations were determined, and the genetic variation rules among traits were
analyzed. [Result] The kernel oil content of 20 families ranged from 252.30 to 537.08 mg-g ', the lignin
content was from 49.64 to 222.20 mg-g ', the cellulose content was from 42.11 to 130.43 mg-g', and the
hemicellulose content was from 3.72 to 111.96 mg-g'. There were significant differences in oil, lignin,
cellulose and hemicellulose contents of kernels among 20 families (P<< 0.01), and there were significant
correlations (P<<0.01) among the 4 traits. The correlation coefficient between oil content and lignin content was
the highest (—0.47). Except for the specific combining ability of lignin content and reciprocal cross effect of oil
content, the general combining ability, specific combining ability and reciprocal cross effect of the parents were
significantly different (P<<0.01) in the 4 traits. Oil and hemicellulose contents of kernels were jointly controlled
by additive and dominant effect, and dominant variance was greater than additive variance. The lignin content
was mainly affected by additive effect and the cellulose content was mainly controlled by dominant effect. The
broad-sense heritability of the 4 traits ranged from 7.86% to 14.03%, and the narrow-sense heritability was 0 to
14.03%, all of which were strongly influenced by environmental factors. [Conclusion] Based on the analysis
of combining ability, 2 excellent parents ‘Changlin No. 4° and ‘Changlin No. 40’ , as well as 2 excellent
combinations ‘Changlin No. 40’ x ‘Changlin No. 95" and ‘Changlin No. 4’ x ‘Changlin No. 53’ are
selected. [Ch, 8 tab. 35 ref.]

Key words: Camellia oleifera; complete diallel cross; oil-related traits; genetic analysis

AT L EJR 2P} Theaceae LLIZSJE Camellia R AE & A = 09—, 2t F 0 RORAH
B R — . Hod, IEAS Camellia oleifera AR AR . I EE YA, Bl g8 A ks
s SN 71/ &S ) 17/ I | I R 70 SNy e = & S 1 2 o 71w 1= I 1 P s R N o = e
ik 90% LA L, BESh “uh RS, ARG MEFRAETENED, Bl R b E L DO
PR B, R RIM AT AR & R R SRR AOCEE . RS IR, R YR S ST R AR R
HilZE T R EE SRR Z — FTAS R E R DRI 8 FLEFMER, Mo
B 43 AT RITTAL 140 Ah T2 20 B B Sl T A Pl A T R SR R SR MR B st AR AR S, TS
D BT -5 T P R XA R R B A R P,

LB MREMARBTRARIARZ —, WL BER RS, AR RIS, e 7
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Table 1 Mean value of oil content related traits of parent seed kernel

Ry Ml B S ol 2% 4 « K
4% K108 Kk s Kiksz s Ry WU R
KR9SS (1), MR 5x5 W I Ag kit (mggh) (mggh) (mgg)

HT 20 N2 HE (LHR), T 2014 S FEEFH KMasT 42532 109.06  84.73 42.65
ZE T2 AR B I E AR AR A0 40281 10587 7548 49.02

BER B B ] 5 74800 22 MRS & 45 P4 = IR KAR40ET 42191 9870  77.87 46.87
T T KARS3ET 41238 10938 7773 40.82
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Table 2 Correlation of the kernel traits of the first-filial progency of C. Table 3 Variance analysis of the kernel traits of the first-filial progeny
oleifera of C. oleifera
PR e MR SRR CRARR PR A PO e
Ibincins g QN i i QDN (mg-gh) WRE/% FEU%
ERlES 1 CRlES 19 461* 411.84 14.46~53.71 13.22
REZRBHSE 0470 1 VNDE b0 19 6.54** 10636 4.68~22.02 16.82
SRERFUHSE —0.11%  0.19%* 1 SRR BT AL 19 7.06** 80.19 3.70~13.00 16.23
LRI —0.30%%  0.22%%  —0.25%* 1 HLFERFTRIE 19 527%% 4293 0.08~11.89 38.03

BiH]: *FRBEAIE(P<0.05); ** TR BEHI(P<0.01), Y. LRk L E AR X(P<0.01),

F4 LREFEZHETFREMCUERRESERR

Table 4 Multiple comparison results of kernel traits in first-filial progeny of C. oleifera

HE Rl ENTES vl AR T L UER T AU
(BEARXALAR) (mg-g™) (mgrg™) (mg-g™) (mg-g™)
CRk4ST < RKbka0T’ 451.58+44.39 a 95.08+20.05 fgh 79.89:+14.75 bedef 37.18+17.58 def
KtkasT < Kbhs3E 443.71£51.98 ab 109.13+15.61 bedef 81.50£17.41 abede 50.47+28.34 abc
RKARSIET x Kas’ 443.37+30.62 ab 107.01+17.97 bedef 76.47+13.62 cdef 43.49+20.44 bedef
KR4S x KR9SS 435.78+63.22 abc 89.47+13.94 h 69.54+15.58 f 42.08+19.71 bedef
KARI05 x Kds 424.45+55.25 abede 108.0620.22 bedef 72.66+14.60 ef 46.04+20.28 bede
RKAR40E x K4E’ 420..91+56.76 abedef 107.72+15.00 bedef 76.74+16.14 cdef 37.94£12.10 cdef
KRS x KR40 419.66£59.79 abedef 111.95+24.13 abede 85.03+13.79 abc 32.03+15.26 ef
KRS < KR40 416.62+44.69 abcdef 98.72+13.67 defgh 77.14%11.50 cdef 34.09+18.79 ef
KAR40ET x RKARSIET 412..07+50.31 bedef 97.63+19.16 efgh 74.13+15.27 def 47.78+18.34 abed
KRS x KRS 411.12445.76 bedef 106.66+24.80 bedefg 78.83+13.87 bedef 37.15+16.84 def
K105 x K9S’ 410.69+28.82 bedef 109.58+4.43b cdef 70.68+6.51 ef 52.95+15.12 ab
KtkasT < Kbki05’ 408.77+19.15 bedef 107.98+7.25 bedef 86.05+5.39 ab 44.08+6.72 bedef
KRS x KR4S 403.41£80.21 cdef 101.71£13.46 cdefgh 87.75+14.86 ab 36.32+13.56 def
KtkasT < Kbh9sE’ 397.24+38.43 def 124.07+14.67 a 91.48+5.42 a 38.87+11.49 cdef
RKARSIET x KAR10ET 395.50+57.45 ef 111.34+37.01 abcde 83.36+13.95 abed 40.06+16.08 bedef
RARSITT x KAk 394.00+£65.17 ef 120.46+24.40 ab 73.96+11.38 def 45.63+16.09 bede
K105 x KAS3ET 391.03+45.67 ef 113.45+20.75 abed 79.91+13.28 bedef 50.08+15.41 abc
KAR95ET x KAK10E 388.98+48.55 ef 114.81+17.24 abc 88.96+15.89 ab 35.74£10.70 def
RARI0T x KR40 385.08+40.73 ef 92.39+15.12 gh 78.66+9.01 bedef 47.0213.68 bede
RKAR40TT < RKARI0ET 382.87+65.80 T 99.97+20.04 cdefgh 91.08+20.64 a 59.66+20.08 a

LB BRI BRI . FMPURRNG SRR 22 50 .3 (P<<0.01).
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23 EXRFAN—RES N KBS DR TR

BT AR A T 45 MR 2 22 S S (P<<0.01)o FEULEERN I, F— 20 R FH I s A4 24505
AMBECE 1o 3RS WA JeSRARLELF R RE AP A 2R 0B — B & 0 . Rk I & D ARS8 5
I {H 22 5 44 IR B B 5K P (P<<0.01)o SRS 7 Tl 3R 09 — B 45 0 VRS 9K 0 & ) 22 53t 16 Btk 38 7K 7
(P<0.01), SAHNAAIC & 2257 o AR B ik o B0 2 AR — JBEPIE 45 0 1 e S 3007 {22 St s i i 3K
(P<0.01), FIRELE NZESARE . 1L, EEMAARLTRE, —BBLE T, FEIRAC A 1 R S8R
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Table 5 Variance analysis of combining ability and reciprocal cross
effect in complete diallel cross of C. oleifera
F
SRR HWIE ORERZ AR CRIRR
T R RO R
—MIEETT 4 1L18%*  1557%% 3.98%%  7.26%*
FRIREC & 71 5 645 0.88 7.32%%  3.88%*
REERfE 10 131 6.08**  8.10%*  503%*

P # R 2 FA B 35 (P<<0.01),

xo6 JASGHA—RESNEITE

Table 6 Estimated general combining ability of female parent of each

Cross

—RBLE TG THE
A g VIR AR ORTAER
Kbkas’ 1.64 0.16 0.18 -0.15
KAk105’ -1.79 0.11 0.16 0.54
‘KHa05 0.50 -0.97 -0.16 -0.09
RARS3E 0.21 0.23 -0.27 0.09
K955 -0.56 0.46 0.08 -0.38

LB R HAR P

x CKbkaB yET7. MTARRE., FHR. LR FEHSECG SR E M

K, IAELLE AN &R HARRS, B EARIRIC & BRI AL G o A AU A AR BR & AR IR I &
J18-022~0.31, HTHBMEZERASRE (K 5), HIHIZRIRECS 80 AV TR RAGHS%E, A
HATUSENE . ARG LT 2 38 A0 £ 2 3R TR 0 SO R ORIBC 5 0, 0 328 1 28 4 30 o o BCRe AR IBE 5 R Y

MWaf Ktk 5

( “KM95 57 x “Rk10%5" ), “Kik45’

AR08 (RAKI0BT x KAR4B ),

X KA 405 (k40 B

KA 0BT KA 955
< KA, K

4057 x KR9SS (K9S ET x KR40 )R KA SIS x KBRS ET (KA
95457 x “RKRAS3GT ) Gk L 4R B 0 BURIRIE & DRI ASH KRR 4057 x R
9557 (‘KM ST x TKM40TT ). TKMAT x TKMA0TT (K0T x KA
457 ) ‘KAK405 x R S3ET (CKRMS3ET x K405 ) KR4S < Kk
1057 (K105 < “Kkas ), K105 x “KIs35 (KHKS3S x Kk
1057 ).

WG LSS0 o T W — Xt 2 S8 A IR A AR AR B 5 RAT R R A 2 58 AR @, A0
EOMIERT, TESZZH G RENE A B RIS R KPR AR, SOSSBBHE A T, SRS AL 64 3 )
ML R KRB T RHRIERRIRIC & I T 28 1 89 5 A SRARL S, BE— 2D ARG S SO A 2 o 7 il e

HZesZ e R KAk 405 x K955

955" . RAMI0BT x KA A KAk
B K08 < KR4 K105
K408 x KA OSBRI KAk 535

S3E < CKAR108T | KR4
457 < CRMI08T A K95 B
LA SIS RTEE R i KA 40 B

b 4B

x R 95 5
x R 40 57
x KR40 57
x KR9SS R R4S

X ‘{/(*7[‘53 _l%Lr (K*ZI‘ 10%7 x ‘JL/(;M(
x K405 L IRLTHERIRIREL A 2
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Table 7 Values of specific combining ability and reciprocal cross effect for different combinations of C. oleifera

e M ERIES AR B4 SRS init PLTYER i S EK
i (REARXALA) FEIRIL &) SSRNE RIC& ) OSSRONAR. IR J1 BSIONAE. RRIC S 1 RS8R
R4S X RbRs3
U s3E xR 1.31 0.02 -0.22 0.11 ~0.03 025 0.47 035
RS x RKbk9s
CRHOSE x KD -2.23 ~031 0.02 0.03 0.68 0.19 ~0.01 0.13
RRS3ST x RIS
3 kmoss « cpksznr O ~0.86 0.03 0.69 -0.18 ~0.24 0.14 0.42
Rebkas x K405’
4 ba0n < Kb 0.30 1.53 031 ~0.63 ~0.22 0.16 ~0.29 ~0.04
“RKpka0tsT x RAMS3E
S kpks3n « Rppaons 046 -0.23 ~0.08 ~0.05 ~0.03 -0.15 -0.19 0.68
“RKpka0tsT x K95
6 fbrosE x KMd0E” 1.66 0.81 -0.06 ~L12 -0.21 ~0.77 ~0.11 0.50
Rebkas x RKAk10%°
T hRI0D x Kb 0.62 ~0.78 ~0.11 0.27 ~0.43 0.67 ~0.17 ~0.10
RARL0ET < RAS3ST
8 ipkssn o« kppions 028 ~0.22 027 0.11 025 ~0.17 ~0.41 0.50
RARL0ET < RKA95 S
9 fkesE x K105 115 1.08 0.01 ~0.26 ~0.28 ~0.91 -0.02 0.86
RARL0EST < KR40
10 ~1.50 0.1 -0.16 ~0.38 0.46 ~0.62 0.60 ~0.63

A0 % K105

B MR RRRBC A B R, A RAE 20 DR R P IHER 05 02 4 GRS L, TR LT 4E R R AR
HEA 95 20 REANSE 8 0375 7EFLFHER im0 KR4 sl 11 AL AneS 3 6. HEDX 2 N2 & 76 2 38 Tl 2k

ERE R B A RS A
24 LEMFAMEBEARRE FEEMEFEZR
ENBREEEHAR

ARV REAR T, Eild . FAERAEA4ER
JT i o B M T 2R T 2% (3% 8). H
o, S R P T 25 Rk T 2% 43 il 138,
239, WMEIT 2RI 2R 17345 A4ER TR
SRR T 2 BB T 2, It £ R 0;
272 3R RO T 2R R T 25, 2
T s 69 1.24 f5 . ATULX 3 AR LR I 8
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Table 8 Major genetic parameters for kernel traits of C. oleifera

. kB e W TSGR ROSGHR

& E HE HE L% 1£5%
ER 138 239 374 3000 1255 4.60
ARBEZEREH 058 000 058 417 1403  14.03
RS 000 020 020 205  9.52 0.00
FLRERETE 011 014 025 316 7.86 3.51

PR g 3, IR IR 2, JEHOR AT 2 3R i /0 RO B el WA AL P i . AR B B
DT 2570 0.58, RAETT 2N 0, X —PRR It RO, X 5 R R B o B R IEC A 0 5
HRFARFR B FMAR ORBR . LY R ML 4R B o B ) s AE 11 7.86%~

14.03%, B3GR TI0 0~14.03%, 1A% 138K, UHTIX LE RO VR 52 B R 19 R BT8R o

3 4tk

31 LBEEFMHCESMRESARE FEZREHBRIEXME

TEARBETEH, SR GARBR | L 4E ML 4R T o B i R A P A 3 DR R . MIAO
SFTBETE A B . ISR RS R TR AT 4 R B 0 B A A W 3 A O, HAHOGHE R B S s A
My 5L 2 R B A S R B . WANG 2P BT 0T TSR R (0 47 4k 41 o AL 5 A TR
R GUERMLAYER, XS uRAa TR . E ] GE L 4R LA 4R 15 Busib 1 AR Tl
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