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Genetic analysis of male floral traits in cucumber

MIAO Yong-Mei', SUI Yi-Hu', JIAN Xing®

( 1. College of Life Sciences s Anhui Science and Technology University , Fengyang 233100, China; 2. College of
Urban Construction and Environment  Anhui Science and Technology University, Fengyang 233100, China )
Abstract: To investigate the hereditary characters of male floral traits in cucumber, genetic analysis was carried out u-
sing erzaozi (small male flowers) and NC-76 (large male flowers) as parents to build four generations by means of
multigenerational joint segregation analysis. The results showed that two floral traits of segregation population were
quantitatively genetic traits and controlled by major genes with unimodal skewness distribution. The inheritance of
flower pedicel length was appropriate for the model of two complete dominance major genes—+ additive-dominance pol-
ygenes(E-5) ,flower corolla length was appropriate for the model of two additive-dominance-epitasis major genes—+
additive-dominance-epitasis polygenes (E-1). In addition, the additive effects of two major genes controlling flower
pedicel length equal which were 0.573. The additive effect and dominant effect of polygenes were similar,and are all
negative. The additive effects of two major genes controlling flower corolla lengths were zero, and the dominance
effects of major genes were -0.226 and -0.472, respectively, the epistemic effects of additive X additive and dominant X
dominant were the main factors. The dominat effect of polygenes was the major,and the value was 0.613 greater than
the negative values of additive effect. The major genes heritabilities of F, population reached 61.04% and 69.60% in
two floral traits,respectively.and the polygenes heritabilities were zero. Thus the male floral traits were quantitative

inheritance,and the heritabilities were relatively high. In breeding practices,it could thus be seen that.gentic selection
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of floral charactors in cucumber should be performed at earlier separate generations.

Key words: cucumber; male flowers trait; major gene plus polygene; genetic analysis

O F BN 84L 40 B H T2 7 SR S8tk CR 2
B VR EE R S A R S AR GRS
MR, 20145 # BB = 25, 20135 4% XUUE %5, 20115 X 8
85,2012) Uit (HUAR LT SR ARG TR 55 ' 1 LT A
AR R0 (2 4 W55, 20115 [=FHHVT AR, 2012) (A K2
P CHRPRZ5 S o f P bR L T RD (E] 57 95 4%
20103 ZETF 55, 2008) B Fp PRtk (CE %5, 2014) 4%
J5 AT W SEHAE T T AR 2 1 35 A% R 1 A BT i R
WARE . EAF R A R E AT, H e
10 35 7 R 5T 3 2 4 R AR KRG L 3248 L B, K 4%
YEY) I B 5 UF B A6 25 22 56 4 1, 2 mT DL asi A% 19
2 IRBE I 52 A B/ CAR 25 1 45, 2007) . ¥ ISR L
16, 72K 2 B8 T Rl b, 58 U2 Ry 2 SR S R RTIE
WAERKMREE, DEFEMWIF LR, 178558
A3 ik B A6 B, /N 1) B 46 2 B 0 HLO 1 R A
AR 25 5 MACFE Ak 1 18 s ol e 88 T o e T 452 00 5
3N BRI AE B 25 5 W | B R 58 U2, A I
BRI TR AE A58 T N TR B2 R il A 42 58 il

X} K G M KRG L 7 48 F 5% #0 3 a  A
AN T SR R A4 R A A bR S 2 A AR G 2 B i A
BRI A3 AT 2 BE DL B 647 07 25 0 BT A T F s 4%
1. AR5 DA TCHE G 45 B 55K 36 [ in T 78
JN NC-76 Fli /N AR BB N R 7 R AR, 1
T F R F R b DU AR O 11 B 6 #5 B E AT 2R R
YE R A 4 A ARG A3 B A i B SE T B
TEA8 B AR A AL 70 4 B 0 s AL Rtk T il — B 5
BN R 1 3t A% LA

1 #MEEF*

1.1 #r#

2 AN EAR Y ) Ry A e R N R R 5E [ i T
RN NC-76., 2011 4E 352 , 76 B 5 AR b K 2% VT3
R FE 2k KA AR, L T F AR, R4 B = R
i Ff A 28018 F 7, TIRAE R EFE Fo 4l bk
BER B 5 AR Py Py JF, — IR FIRE . 0 22 i 5 7 55
FeEE, KATHE 80 cm, /MNTHE 50 em, BkEE 25 cm, ¥
A,

1.2 BRI E
FE A6 R BRI R R 2 & P e) 2~ 3 AT A,

HICY R IFT 10 e b 48 1Y A6 A FIAE T B L LA
P A S 4 R AR 108 M DR SO0 0 8
1.3 BESWAE

K HIFETCH 4 (2000) 48 H B A Py P, Fy A0
F, PO AR Y 32 3 PR+ 22 3 PR & st A% 40 i i 47 43
Mro B KALSR % F1 IECM (iterated expectation
and conditional maximization) 55 5 X1 1R A 43 A 7 AL,
I3 O3 AT SECGEATAG T ARG 5 S8 (AL X B
2R FEHHC. I EHA D1 X FEEW + Z 5
E:2 XF EHR N+ 23K 24 Fhist 14 45 59 1 1 K Xt %k
Ll 4K o BB A1 AIC ( Akaike’ s information criteri-
o)l . AIC {E /)N 1 35t 1% #5 AU hy ml 8 /Y die A A AL
A E] AIC {8 22 5 A KB, AT A LA & s s il
FHE SR8 (U, 2 U,% U ?) . Smirnov K 55 (, W?)
F1 Kolmogorov B §e (D) , it FE &K it H#E R B E A
Bk /D 1A R Sy dee AR AL O X e B Y 1 5t % 2
Bt

2 HERH4M

21 HEBKMEBRKHORESH

2 1 AL EAR P, R A AR K R
1.27 cm, P, NC-76 31 fE £ K K 3.70 cm. F,
L, BEAR I BE 5 500 1.42 em (1,55 em, A+ F
MR Z (6], B/ T XGRS Y A 17 TARE BEA L F,
IYBSIX[E] K 0.27~3.86 cm, P, il P, 146 46 76 K 43
SIS 2.45 1 2.67 cm, F, il F, B 09 °F (8 53 51 Ry
2.74.2.40 em , ¥IAA TRCEZ M, HILAE . F B
A TP OL S Fo i 1) T ARG BEAS, 43 85 X[ Ry 1.45 ~
3.03 em, MRIEFR 1 MEALAEAE A6 K 8 S 145
AR 2 PR TE S 0 AT U B B TR A6 A6 A5 0 AL e
KB TR PR I T B 22 3 32 5 R £ 3L I
W5 L T B2 AT
22 RREGERENEESKRE

FH U AR G 4r B 7 i TECM B3k 3 F 58
HH A A AEAE AL e K 1 5 38 24 Fhast G ALY
e R ABL SR pR B M (MLV) F1 AIC {8, &5 3 I 3
2. NPT HEAE LR KL E-5 BEAL AIC fH i/, N
354.83,{H E-6 .D-0.B-5 f1 B-6 52 £ F AN K, HIk
AR R f e X REAE AR, E-1 BEALY AIC



706 I N7 35 &
F1 ZEBEFXNT6 ZZHEK P, P, F A F,NEREZLER EEKABS T
Table 1 Frequently distributions of male flower pedicel and corolla lengths in the parents,F, and
F, generations derived from the cross between erzaozi and NC-76
‘ﬁ}lﬁ . ]ufﬁ 0~0.5 0.5~1.0 1.0~1.5 1.5~2.0 2.0~2.5 2.5~3.0 3.0~3.5 3.5~4.0 4.0~5.0 F A
Trait Generation Mean
A K P, 0 4 12 4 0 0 0 0 0 1.27
Flower pedicel 0 0 0 0 0 6 2 2 9 3.70
length
F, 0 0 10 10 0 0 0 0 0 1.42
F, 8 25 37 20 15 8 5 3 0 1.55
FIF RN P, 0 0 0 0 8 12 0 0 0 2.45
Flower corolla 0 0 0 0 2 16 2 0 0 2.67
length
F, 0 0 0 0 0 20 0 0 0 2.74
F 0 0 1 9 63 40 5 0 0 2.42

x 2 ENERERESEEERRAITECAEF AICE
Table 2 Max-likelihood and AIC values of various

genetic models for male floral traits of cucumber

BRI J
Max-likelihood values
R Rk EEk Rk fEEk
Model Flower Flower Flower Flower
pedicel corolla pedicel corolla
length length length length
A-1 -182.50 -16.360 377.01 44,719
A-2 -212.03 -18.262 434.06 46.523
A-3 -183.02 -21.349 376.05 52.697
A4 -243.66 -16.332 497.31 42.664
B1 -170.86 7.040 363.72 7.921
B2 -175.31 -6.438 364.62 26.877
B-3 -209.66 -12.328 429.33 34.657
B4 -209.66 -19.164 427.33 46.328
B-5 -174.06 -19.947 358.11 49.895
B-6 -175.19 -21.596 358.38 51.192
G0 -174.14 6.043 360.27 -0.085
C-1 -185.63 -14.083 381.27 38.166
D0 -171.01 6.238 358.01 3.525
D1 -203.87 -14.771 421.75 43.542
D2 -180.41 -13.995 372.83 39.990
D-3 -185.63 -13.279 383.25 38.557
D4 -185.63 -13.279 383.25 38.557
E-0 -170.30 10.777 364.60 2.447
E-1 -170.46 11.960 358.92 -5.920
E-2 -177.11 -5.071 364.22 20.141
E-3 -179.69 -13.958 365.39 33.917
E-4 -179.72 -13.958 363.45 31.917
E-5 -174.41 -9.565 354.83 25.130
E-6 -176.04 -14.040 356.08 32.080
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Table 3 Test for goodness-of-fit of selected genetic model for male floral trait of cucumber

P ¥ :
Tot  Modd  Genetsion u u: us v Dn
WK E-5 P, 0.413(0.521) 0.016(0.899) 8.976(0.003) * * 0.405(0.073) 0.068(1.000)
FIO\_NCI’ P, 2.007(0.150) 0.896(0.344) 3.222(0.073) 0.360(0.097) 0.094(0.987)
If:;{;i F, 0.389(0.533) 3.656(0.056) 27.3940) % % 0.657(0,016) * 0.031(1.000)
F, 2.045(0.153) 3.105¢0.078) 2.277(0.131) 0.310(0.133) 0.008(1.000)
KKk El P, 0.221(0.638) 0.358(0.550) 0.327(0.568) 0.158(0.366) 0.056(1.000)
Flower P, 0.015(0.902) 0.367(0.545)  8.401€0.000) x *  0.488(0.044) *  0.350(0.011) *
Tf:;ltl}; F, 0.002(0.966) 0.277(0.599) 3.762(0.052) 0.138(0.432) 0.032(1.000)
F, 0.001€0.971) 0.003(0.958) 0.005(0.943) 0.028(0.983) 0.019(1.000)

LU U U A RS 4 & 55 S B FE N P(H,) 5 W'l Smirnov K28 4545 Dn 4 Kolmogorov #5411 ; * P<C0.05, * * P<C0.01,
Note: U,”,U,*.U," are the statistic of Uniformity Test, values in bracket in columns are probability of hypothesis H, ; nW” is the statistic of Smirnov Test; Dn
is the statistic of Kolmogorov; * P<C0.05, x * P<C0.01.

R4 HENEEERHY—MIZHEESHMEITHE

Table 4 The first and second orders genetic parameter estimates for male floral traits of cucumber

—MZ% AR (ecm) FEEK (em) e i K (em) AEEK (em)
The 1st order parameter Flower pedicel length Flower corolla length The 2nd order parameter Flower pedicel length  Flower corolla length
m 2.445 2.334 ol 0.564 0.080
d. 0.573 0 g 0.344 0.056
d, 0.573 0 ol 0 0
h, — -0.226 o 0.220 0.024
h, — -0.472 hi. (%) 61.04 69.60
i — 0.226 h, (Y0 0 0
Jab — 0
Jba - -0.070
1 — 0.492
[d] -2.361 -0.110
[h] -2.252 0.613

e om AT AR d, ody Jhy Jhy S0 BIREE 1.2 32 PR bk AN R PR RO s 1 2 3 B PR A Xk AR RN 5 e 20 00 2 3 FE TR D) 09 i
X R NP AR RO 5 12 2 3 DR I Y M X S AR AIONE 5 [0 2 PRI AON AR s [hh Z 3 WAL (H 5 o) \oh, w0, vol 23 Ry 2 B | 32 Bk I 3
e (22 B R g A FIREE T 28 5 bl Jhy O S PR D2 0 R 3t o

Note: m means the average of inheritance model; d, » d, , h, & h, mean additive and dominant effects of the first and second major genes. respectively; i means the epistemic
effect of additive X additive between two major genes; j,, & j,. mean the epistemic effect of additive X dominant and dominant X additive between two major genes; | means the
epistemic effect of dominant X dominant between two major genes; [d] means the additive effect of polygenes; [h] means the dominant effect of polygenes; o} » 6%, +07, and o’

mean variance of phenotype, major gene,ploygene and environment, respectively; h, » h}, signifies heritability of major gene and ploygene.
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