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Quantitative Genetic Analysis of Seed Dormancy in Cucumber

TANG Hui-xun and SI Long-ting”
(Horticulture Department of Shenyang Agricultural University, Shenyang 110866, China)

Abstract: Seed dormancy was analysized in cucumber (Cucumis sativus L.) by rate of seed
germination. Inheritance of seed dormancy in the cross Mg x Mg; was detected by applying the major gene
plus polygene model of quantitative traits to a joint analysis of multi-generations (Py, P,, F;, B, Bjand
F2) . The results showed that seed dormancy in the cross Mg x Mgz was controlled by one major gene with
additive-dominance effects plus polygene with additive-dominance-epistatic effects (D-0) . Heritability
values of the major gene in B;, Bjand F, populations were estimated as 35.75%, 44.60% and 64.29%,
while those of polygene were 13.89%, 13.20% and 3.38%, respectively. The proportion of environmental
variance in phenotypic variance was 50.36%, 42.20% and 32.33%, respectively. The environmental and
major gene factors had strong effects on seed dormancy in cucumber and it was not suitable for the
selection in early generation.
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BORAIRIR I, FhF T BRAEAEME B 3. IXPNILGR IR Z A A B 2 premature germination (Farwell
etal,, 1991) BRI A % preharvest sproution (ARAEGHFTRIE TR, 1988), S EF=IEIK. KH
EMIh B2k (440, 2010, /32 (HhVRE %%, 2010) SE¥frfEx— i, FRZ AR ZE. A
SRR 2 R AENUEEET T RCOMRANBIFGE, ORI T 0 7K. B EYR AR R 8
F13% (Ren & Bewley, 1998). % N (Z=HEFF, 1979) %%, /N EMAFEX % . 7 KER,
FELC TR R SRR ZF I B I R, SR I By AR 5 P B (RN B, 5 R 7l 4 A
RSEWRZE, ERMN AT E AWM T, IR M, Bk 4%
B IR T4y 2F I Le AR iR (BE 4% 45, 2000).

MR R F R RRZ, HEFEZEEMRRNE (B4 55, 2002), HIEERFBiE. K,
7 TR B IR 7 IR B () s A ORI R AE WL, AAIBA% IR AR B R i e S N b A v b7 AR R i)
AL S IRl . H AT DG T 8 TOR FORBR MR (AT 7 5 B4R rh AR AL 24 2 7 A BE AT B PP AR (R R
M A, 2005) PyER AL PEARBRARIR CalBUE AR, 2008) SE45 RRFARAR &R 71 . R Fl
TR B AL IR A 70 B A B TAE s il R ARHR MR . PRSP~ S O . AW R &
ZERAE NP FIRIRA R TIMER, DTS 2 & FIRIRMEA R 5 SR B A R EA, W Py
Pov Fiv Biv By F Fp 55 6 AMHAREER, SRAEEFE + ZREFIRA LS Z AN IR0 2 irik,
PRI 5 38 ORI PEAR DG BB AL AL, LA A 5 55 8 4 — 58 IR T EL 25 55 4T ORI 1 28 T
P A — s R o

1 MRS

1.1 iR R ENEE

KRR 2F #2222 MRS AR A A RIERSEA, o Mgy KEFFRALT 30%, HARKIRAK
HRPE; Me K EFZ ST 70%, PRHRYESS HAHE R AR R R ZF IS o P i e A BH AR b oK 27 el 2527 B v
IRNERREA RN, EALE 2R AaS, HREE.

12 WEHZE
121 AHARARS AR E

2011 4 3 AL AR MY K2 B S0 SR A Py (M) Fl Py, (Mg), FFRLHI Fr (Mg x Mgy,
5 JRWGRAFRARN Fy Ao 2012 4F 3 ARl Prv Po M Fro SEAEHAS, Fu HASH S PISRAIRIAE,
BLHfll Fov By [ (Mgx Mgz) x Mgl #l By [ (Mgx Mgz) % Mgzl o 7 HRWHAT 6 NEEATACHEA, HD Py
Pov Fiv Biv Bo Rl Fo A4 SR R SRR AT [ NPROR, 58 A BEHLHES S HAR . BEHLIX &0, Pas
Pov FyBE/NXFhHE 35 Bk, Biv Bow Fo BF/NXFPAE 145 Bk, 40 A7 vE8047 WA BE,  BEHLR I
#i 5 35 d BRP RIEAT R ZF R 1) R A

PRURAE 73 Gbr it LUK 57 3 R A FARIR SR 73 brdEin 8 1 i

F1 EFRRTHMFREESIR

Table 1 Classification of seed dormancy by germination

i %/> 4%  Simple classification K% /%  Germination
SRR Strong dormancy 0~10
BBRIKIR  Stronger dormancy >10~30
HpEEfRIR Medium dormancy >30~60

J& (59) kil Weak dormancy >60 ~ 100
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RZFRMM e ik BOGHA S d G, BURR IR, i (25 C) &0 FHEMKRR
Flrah, BFGBEARFRILA, £ 2R MURHBONZHE4E, i 15 mL i /K, AL 100 Fifpr, 7£30 C
TEIRE IR TR R 2E, R ZE R T AR R A DA, Fh 2R K 3~ 5 mm I R R . KRR

(%) = (n KRNIEZRFEAERF TS50 x 100,
1.2.2 HIBEREE 5H 7k

KRR E IR + IR A B 2 AR A T ik, X 6 AN HAR I R R
BT AT, BB L X (A) L 2 X FEEEH (B) « 2 (C) LA ERR + ZHH (D)
2 XFEHE + ZEE (B) 35 28 24 PhustAE R 1) AIC B, BEATEHERBIR PSS IS, (4
BIAIPER S (UR. U2 Us)  Smirnov 5% (W2 FI Kolmogorov 5 (Dy) o ZEar B RAUSR i
H. AIC i/ NRITE A PERST 0 1) 45 Sk R I A, ZE S R R Al 32 3 DR 22 D ONA .
KM SR

KOS/ MR e s R 2 S B T o0 L TN SR T AR (RS 4%, 2003)
7t IBM PC L Lig17.

2 HiR5H

21 ELMFAFERRESH

B VPR RARE LT & AR A R BRI &5 R (R 2) BoR, Py (Mg) B RF PN 78%,
P, (Mgy) HHRZFININ 27%, Fqiifi KRBV K 65%, i) T-I9RIRMESEA Mo By Bow HIF, 1
REIWMAS AT By HARRIL A I IEZS 34, By Fp INZ WA, RITNR RIS T
o bREHE, BIFRER + ZIEREBALRE, FFME— L .

F2 MTEFEE 6 MBS H

Table 2 Frequency distribution of six dormancy of seed germination

AL R HF % Germination Iﬂﬁiﬁﬂ%
Generation  0~10  11~20 21~30 31~40 41~50 51~60 61~70 71~80 81~90 91~100 g:r?;?ﬁzﬁon
P, 1 2 8 3 1 78

P, 2 3 8 3 2 1 27

F. 2 3 5 11 5 2 65

B; 1 2 4 8 9 15 12 6 1 54

B, 1 3 5 7 11 15 10 1 5 1 53

F, 1 2 5 4 9 6 12 15 8 2 54

2.2 REEEEYE M RIS

bl A 5 15t A% AR PRI AR OB AR B B RN AIC B (3% 3D, Horf B-1 B AIC {fi 5/ by 2 068.749,
HURJE D-0 B2 AIC {fik 2 073.495, E-1 #5% AIC {2k 2 075.341, EHEX 3 MR Ay ek fi g,
THRLEATER S, M R 3 AR R R St 0 B W 2 /KO e D BRI S AR . R 4
3, B-1 884, D-0 BiRLAI E-1 B et ik B W 27K 200 11, 3 A1 9. B-1 AL AIC
fHEAR SN, (HREGIRIAREEZKTVRE, Aom TSR a2 TEE, E-1 BT AIC
RIS T s B B AP IEE 3 /M AR R 340K, B0 B-1 AR E-1 A5 55 9 A ok 1)
WAL SR 2 . D-0 BRI AIC {8 5/ AIC HAHZEA KR, B ik ) K P i fos B
Do DRk, D-0 AR, BP Ltk - SEEIER + it - Wk - A 2 SRR P TR AR 5 A%
Y HT I S IE R
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Table 3 Max-likelihood-value and AIC value in various genetic models of seed dormancy

st R RAUSRAEL AIC {H LR W RAUSRAEL AIC

Model Max-likelihood-value AIC value Model Max-likelihood-value AIC value
A-1 -1046.192 2100.383 D-0 -1024.747 2073.495
A-2 -1050.513 2107.025 D-1 -1037.674 2093.348
A-3 -1047.589 2101.178 D-2 -1037.673 2091.345
A-4 -1072.567 2151.134 D-3 -1038.409 2092.817
B-1 -1024.375 2 068.749 D-4 -1043.551 2103.102
B-2 -1039.206 2090.412 E-0 -1021.220 2078.440
B-3 -1065.895 2139.791 E-1 -1022.671 2075.341
B-4 -1053.726 2113.451 E-2 -1039.590 2101.179
B-5 -1047.578 2103.157 E-3 -1031.137 2080.274
B-6 -1 049.406 2104.812 E-4 -1039.219 2094.438
Cc-0 -1027.742 2075.483 E-5 -1040.597 2099.194
C-1 -1047.465 2108.929 E-6 -1078.784 2173.568

&4 BITRREFERMSE SRS

Table 4 Test for goodness of fit to candidate models of seed dormancy

£ 71 e

Ijlfgel Ee?eration w’ v v’ s Dn

B-1 Py 1.844" 1.223" 0.698" 0.2904( > 0.05) 0.3210( > 0.05)
F 0.243(0.6219) 0.327(0.5672) 0.143(0.7051) 0.0815( > 0.05) 0.1378( > 0.05)
P, 0.345(0.5570) 0.147(0.7012) 0.548" 0.0714( > 0.05) 0.1379( > 0.05)
B; 1.640 2.614" 2.271° 0.2557( > 0.05) 0.1509( > 0.05)
B, 0.156(0.6929 0.473(0.4914) 1.496" 0.1151( > 0.05) 0.1283( > 0.05)
F, 1.241" 1.799" 1.104" 0.2505( > 0.05) 0.1635( > 0.05)

D-0 P, 0.003(0.9569) 0.095(0.7581) 2.078" 0.1131( > 0.05) 0.2025( > 0.05)
F 0.015(0.9034) 0.020(0.8868) 0.010(0.9206) 0.0534( > 0.05) 0.1101( > 0.05)
P, 0.040(0.8421) 0.005(0.9420) 0.231(0.6309) 0.0351( > 0.05) 0.1013( > 0.05)
B, 0.144(0.7046) 0.168(0.6819) 0.029(0.8640) 0.1096( > 0.05) 0.1167( > 0.05)
B, 0.132(0.7166) 0.001(0.9819) 1.730 0.1335( > 0.05) 0.1084( > 0.05)
F, 0.068(0.7946) 0.262(0.6089) 1.077" 0.1330( > 0.05) 0.1317( > 0.05)

E-1 Py 0.890" 0.456(0.4993) 0.905" 0.1895( > 0.05) 0.2785( > 0.05)
F 0.642" 0.879" 0.418(0.5177) 0.1279( > 0.05) 0.1617( > 0.05)
P, 0.007(0.9348) 0.014(0.9060) 0.623" 0.0368( > 0.05) 0.1065( > 0.05)
B, 0.580" 1.390" 3.119" 0.1769( > 0.05) 0.1377( > 0.05)
B, 0.100(0.7513) 0.140(0.7082) 0.072(0.7878) 0.0539( > 0.05) 0.0983( > 0.05)
F, 0.005(0.9446) 0.014(0.9060) 0.550" 0.0889( > 0.05) 0.1093( > 0.05)

* RIRAE 0.05 K P EZERBE, UL Ul U 39SPEiegeit-i, w2 4 Smirnov K36 4851 &, Dy i Kolmogorov KBSl &,
WP (P <0.05) Hllfi FHE A 0.461.
Note: * means significant difference at 0.05; Ui% , U?and Us? are the statistic of Uniformity test; W2 is the statistic of Smirnov test; D , is the
statistic of Kolmogorov test. The critical of W72 is 0.461 at 0.05 level.

23 EBEESHMAIT

% 5 Jyidid f/h —aeiEAGTHH D-0 A Y S HON I S, s RN RN d {55 8
PERON. B AR [FYIE Shy 1E AR U0 AR IR B A5 A7 A PR IE RN, S A RO, MR R, PRI
(AVEH, ARIREEMT ) TRIRYE SS9 KFRERIEA. F MR A R FEER + ZIEREHE %,
) 67.67%, o EREDEHEE Ny 64.29%, i B I ARHR PR IR AE my A i SE DR B VR D A 4
i bl Fzﬁﬁazﬁtl BRI T 2L 3, By By AR I TSRS 2 iy T 2 A M st AL 26,
F W] T BEPDRHEHI RN T ARIRIE AL E IR . Boy Bay o AR IR 5 22 BATIOK EL ], il W ARHIR
(st 2 PR B R AR K
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Table 5 The estimate of genetic parameter of dormancy

—krZ4 il Estimate s flitH{E Estimate

1st parameter 0 2nd parameter B: B, F,

my 57.5242 o?, 147.6721 147.6721 147.6721
m; 56.4534 o’ 293.1930 350.0514 456.6624
m;3 47.4759 070 104.8037 46.2361 15.4196
my 39.4432 070 40.7172 156.1432 293.5707
ms 58.1823 W gl% 35.75 44.60 64.29
mg 52.9774 W% 13.89 13.20 3.38

d 20.4759 I g + pel% 49.64 57.80 67.67

h 6.7391 1-h g + pel% 50.36 42.20 32.33

T 0y BHE O BHMITE; g TEEE; o HEIZ,
Note: ojp, Phenotypic variance; (rng, Poly-gene variance; zrz,,,g, Major gene variance; o’,, Environmental variance .

3 ik
Fh-FRAR (seed dormancy) sEfafE—sEMNTHN, HEAWE IR (BCE IR BAL) AR IE
WY EEIAEIN T G JeIREREE AL S ARSI K ML (Baskin & Baskin, 2004;

Finch & Leubner, 2006) . P RIS —FrAEW EARMING, B 72 2RSS, &2 EYM
FEFIELN 7B (Staub etal., 1989; Finkelstein etal., 2008; {1 45, 2009) . R AX#E
JRFh PRI A (1) 2 AR AR B AL 23 BT 48 H L A2 30 2 SE R AU 4, AE IR R I A L ORI P (0 B AL B Y
] pA T 5 TP AR B P 35 A (VA 5 32 A v 7 15 PR IR R PR R T e R IR 4% E e TRk
MRMERBAE W ST E AR R e ok (G2 4%, 2007), /KRG (TF 4%, 2005) 54 L, & &
T 21 A5 TR RHRAH S IR JE Ao

AHIFFE O S TOR IR I (9 5 A AT TR0, B T 3 TR 1 IR AR AR PR 15 S A A A o
PRR PR, 5 ET A Z PR ORI PR IS 25 1 AR AT, ELAR 3] T 2 TOR 7RI () 5
FERERY, S RE— DU A RIS 22 . H AT AR 30 LA A A D RHIR R 1 2 2R
R, AR WA RFE AT A G % ) SRR S AT ORI MR bR ie, SOl i, DUE SR
RS B RSB I .

BT PRI L B 1 %k - BRI + it - B - b2 LRt FE s, 158050
B AR AL PR 1 %2 4 35.75% ~ 64.29%, % HL[AE AL %0 3.38% ~ 13.89%, £k [AI 1 1% A mif R
TR A BRI ZE A J LA AR I o ey, RN R IR A SO e, AN B A AT
PRI
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