EORVE I R B R MR K F 2R A AR = RO Vol. 37 No. 11
2009 4 11 H Journal of Northwest A&F University(Nat. Sci. Ed.) Nov. 2009

FtHE TENEH TR TR EESH
AR AKF FRMF

R PR AR A R 2 Tl Bé 3L 7 LFH 110161

[ ZE] (MY EUE0HE T 25N R OR s 2R s . D07 %Y DU 85006 38U R My, 58T 550 2
JRfFR My B FyFo (RIS AR (B VB R g b kL B Fo BER 438 00T ik 5 AR + S AL R R 4 Fr i, 1
2007 A1 2008 4F X 55 %6 (H 34658 & 100 pmol/(m” « $)) 544 F 8N T R 5 IR o 47 38 4% 4047 . (455 ]
RER Sy B M 5 3R B, B Fy ARBE R v T IR B AR AR VR Bl 4 1 oBR 28t 4% A8 S5 0 B B A/, Hoh TR IR BlHL 7E 2007 A
2008 4 (A5 518 B2 4350 g 0. 258 10, 226 cm, T FRAHA 435912 8. 5 A1 4.5 em; ) st 4% J) AR, Jooh T IR R 7E
2007 F1 2008 4EAY ] S A% 34358 0. 54 F1 0. 62, FIRAIK S 0. 60 Fl 0. 69, RUINEHALE F, MBEATHEARERE, T
[N - 22 3 R A 40 W e W1, 3 0T IR 09 a8 45 52 1 X i = 35 DR - - 8 1k 2 S A R (D_2) 5 41, B, . B, JF, 4%
F2 B R AL R4y S 27, 03%6,56. 25 %0 F1 60. 38% , MR 545 2 - - LA PR 2 B (C_O &L B, . B, | F,
fRZ I BAL R0 BN 74, 38%,63. 29 % 1 83.37% o K& Y N R Al A 38t 4% LA 32 366 IR st 45 o0 385 F IRl Ptk =2 22
1Pk 22 B IR F o] B2 A B S AR K AN E R AT R AR

[X#BIW] 9K (Cucumis. sativus. L) 568 s T A s T IRBIHL; 3848 0 7

[(hESHES] S642.2 [X#ktrifam] A [XEHS] 1671-9387(2009)11-0113-07

Genetic analysis on hypocotyl traits of cucumber
seedlings under low light stress

LI Dan-dan,SI Long-ting, LUO Xiao-mei, LI Tao

(College of Horticulture ,Shenyang Agricultural University ,Shenyang ,liaoning 110161, China)

Abstract: [Objective] The study was to expatiate the genetic characteristics of hypocotyls in cucumber
seedlings under low light stress. [Method) The materials were inbred lines(M,, , M,,) ,their F,,F, and
backcross (B, .B,) generations,in which M,, was low light tolerant line and M,, sensitive line. Materials
were treated by low light with day average light intensity 100 pmol/(m” « s) in 2007 and 2008,and hypo-
cotyls of cucumber seedlings were analyzed using F, population separated method and major gene plus poly-
gene model genetic methods. [Result] The separated analysis in F; population indicated that the genetic va-
riant range and their heritability(h%) in broad sense were small in 2007 and 2008, the variant range of hypo-
cotyl thickness were 0. 258 and 0. 226 cm respectively,and range of hypocotyl length were 8. 5 and 4. 5 cm respec-
tively. In 2007 and 2008 heritability (h%) in broad sense of hypocotyl thickness were 0. 54 and 0. 62, of hypocotyl
length 0. 60 and 0. 69. All these indicated it”s not suitable to choose in F, generation. The major gene plus polygene
model analysis showed that the heredity of hypocotyls thickness was controlled by a pair of major genes plus addi-
tive-dominance-epistasis polygene (D_2). The heredity value for major gene of B, ,B, and F, was 27. 03% ,56. 25%
and 60. 38 %4 respectively. Heredity of hypocotyls length was controlled by additive-dominance-epitasis model. The
heredity value for major gene of B, ,B, and F, was 74. 38%,63. 29% and 83. 37%. [Conclution] The hypo-
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cotyls thickness was controlled by major gene and little polygene,and hypocotyls length heritance was con-

trolled by polygene,affected by environment easily and fit to the later choice.

Key words: cucumber;low light stress;hypocotyls length; hypocotyl thickness;genetic analysis
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Table 1 Variance analyses on hypocotyls and heritability of F, population for cross M,; X M, in cucumber
A Fy it AR
Parent F, generation
feak A W7 ffL/cm SR/ om Xl e
Trait Date - F-{& HI{E /cm L F1{H = X eI
Test value N Variation 1% F7 28/ %
F-value Mean F-value ; S5l
M, My range h GCV
P I AL . 2007-08-06 0.529 0. 446 157. 25~ 0.535 0.390~0. 648 14,27~ 0. 54 1.7
Hypocotyls thick
L . 2008-11-10 0.408 0. 306 86.53* " 0.301 0.184~0.410 2,11 0.62 1.1
Hypocotyls thick
e 2007-08-06 5.62 8. 68 30. 80" * 7.08 5.0~13.5 14,13 0. 60 11.6
Hypocotyls length
il K
ILSLLS 2008-11-10 4.69 6.18 18.70* 5.22 3.1~7.6 6.71"" 0.69 9.5

Hypocotyls length

AR 0. 05 KB LR 0. 01 KFRE., K6,

Note: * The significant level is at P<C 0. 05, * * The significant level i

2.2 HEIKAE My, XM, 6 MR EER+-2E
F i3 R /R B 43 4T
2.2.1 BHERYHG TREMERG>FRR HE
2 R 3 A My, (P F RT3k 0. 529 cm,
TR SR8 5. 62 cm; My, (Py) Rl HL SE 1y
9 0.446 cm, FIREHE T3 8. 68 cm., F, T R4
x2 ERNAE M, XMy, 64

s at P<C0. 01. The same as table 6.

RS2 0. 495 em, #5630 F/ME R AS ; 73 8 HHAUAE
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oA By AR XU S A1 Al BEAT TR AT 7E .
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Table 2 Frequency distribution in 6 family generations of hypocotyls thick for cross M;, X My, in cucumber

TR/ cm
it Hypocotyls thickness HI{E /cm
Generation o400 0-400  >0.430  >0.460 >0.490 >0.520 >0.550 >0.580 >0.610 >0.640 Average
' ~0.430 ~0. 460 ~0.490 ~0.520 ~0.550 ~0. 580 ~0.610 ~0. 640 ~0.670
P, 1 1 9 8 7 4 2 0.529
P, 3 7 9 8 2 1 0. 446
Fy 1 3 2 7 10 4 2 1 0.495
B, 1 1 4 9 14 11 9 8 3 0.535
B, 1 3 5 9 10 13 12 4 2 1 0. 546
F, 1 8 8 10 21 18 24 19 10 1 0.520
x 3 EINASE My, XMy, 6 A48T EE < B9 5 70 350K
Table 3 Frequency distribution in 6 family generations of hypocotyls length for M,, X M}, in cucumber
TR/ cm
1t Hypocotyls thickness P /em
Generation >4.0 >5.0 >6.0 >7.0 >8.0 =9.0 >10.0 Average
= ~5.0 ~ 6.0 ~7.0 ~8.0 ~9.0 ~ 10.0 10. 1~

Py 10 9 9 1 5.62

P, 1 8 10 5 5 8.68

Fy 2 5 6 5 5 5 2 8. 11

B, 1 12 18 13 11 4 7.91

B 1 9 13 9 13 11 4 6.17

F, 1 2 19 48 31 11 5 2 6.68

2.2.2 @wAEEAGRF MY EHRFERE M AICH. WA AIC{H. & 3 MK

PR+ 22 ik PR 38t 12 5 0 1) 22t AR IR 6 0 7 O 32, A 8
JRA A Mo, X My, 6 A 58 3 AR 1 () R Rl R
PEATA3AT . A5 30 1 X FE 3 (A 2 X EFRERE(B) £
XFEER(C) 1 X FEFRFA+ZFLF D) 2 X EFRHA
T2 R (E)5 253k 24 Pl ist 445 70 1) B K LK pR %K

/N ATCERYBERI B T3 4, Horp R IRl B0 % D_2
R R IE AR L B 1 P 2 A DR - M 2 Sk T
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Table 4 Maximum likelihood estimates and AIC values of hypocotyls for cross My, X My, in cucumber
T R4 Hypocotyls thick T R#K Hypocotyls length
B R A T AIC i B R DA AIC fi
Model Max-likelihood-value AIC value Model Max-likelihood-value AIC value
C_0 492.106 5 —964. 213 C_0 —548.770 2 1117.54 0
D_2 493.672 0 —971. 344 D_0 —546.852 8 1117.706
D_4 491.514 5 —970. 938 E_1.0 —542.470 6 1120.94 1
x5 ENAS Mp, XM, THMEGERENESERE
Table 5 Test for goodness of hypocotyls thick fit to standby model for cross M,, X My, in cucumber
e AR %114 Statistics
Model Generation U,2 U,? U,? W2 D,
P, 0. 009(0. 922 6) 0.045(0.832 7) 0.220(0.639 4) 0.038 8 0.095 7
P, 0.030(0. 863 4) 0.015¢0.901 8) 0.030(0.862 7) 0.072 3 0.128 4
C_0 I 0.178(0.673 0) 0.209(0. 647 5) 0.038(0. 845 6) 0.095 3 0.144 0
By 0.003(0. 957 6) 0.001€0.972 0) 0.004(0.947 9 0.0237 0.057 1
B, 0. 068(0.793 6) 0.128(0.720 3) 0.17500.675 3) 0.091 3 0.086 8
F, 0.167(0.682 7) 0.251(0.616 6) 0.176€0.674 9) 0.086 8 0.064 4
P, 0.291 (0.586 ) 0.282(0.595 3) 0.001¢0.971 9) 0.068 4 0.110 5
P, 0.522(0.469 8) 0.289(0.591 1) 0.423(0.515 4) 0.140 2 0.169 8
D_2 F 0.110¢0. 740 3) 0.2090. 647 9) 0.295(0.587 2) 0.095 0 0.146 0
By 0.751(0. 386 3) 0.671€0.412 5) 0.006(0.938 1) 0.091 4 0.075 3
B, 0.253(0.615 2) 0.301(0.583 5) 0.061(0. 805 5) 0.108 7 0.096 6
F, 0.010€0.920 5) 0.009(0.922 9) 0.329(0.566 1) 0.018 9 0.038 4
Py 0.296(0. 586 7) 0.301¢0.583 1) 0.008(0.928 5) 0.068 7 0.109 2
P, 0.506€0.477 0) 0.290(0.590 1) 0.359(0.548 9) 0.137 4 0.169 8
D_4 Fi 0.117¢0.732 7) 0.205(0. 650 9) 0.237(0.626 0) 0.094 3 0.145 4
B 0. 750(0. 386 4) 0.674(0.411 &) 0.00500.942 9) 0.091 3 0.075 4
B, 0.183(0. 668 6) 0.280(0.596 6) 0.211(0.645 8) 0.107 2 0.095 5
F, 0.013¢0.910 1) 0.011¢0.915 0) 0.000(0.991 1) 0.020 2 0.039 3
U2 Up? Us? A WA S8 th 3255+ 2 5 B S0 5 IR 9 07y 3 A M G 56 A o 1R
Note: U,%.U,? . Us?. Fit test parameter, calculated by major plus poly gene software. Numbers in bracket were criterion of fit test. The
same below.
F6 HEINAS My XM, THRHMKFERBENESGHERE
Table 6 Test for goodness of hypocotyls length fit to standby model for cross M,; X M,, in cucumber
] JLINE A 4iif4 Statistics
Model Generation U,?2 U,?2 U,?2 W2 D,
Py 0.019(0. 889 6) 0.559(0. 454 8) 6.014" 0.212 8 0.198 0
P, 0.055(0. 813 9) 0.043(0.834 9) 3.046(0.080 9) 0.093 0 0.144 6
C_0 Fi 0.001¢0.971 6) 0.008(0.927 7) 0.051¢0.821 7) 0.050 3 0.098 8
B, 0.048(0. 825 8) 0.001¢0.979 5) 0.562(0.453 4) 0.071 2 0.091 5
B, 0.013€0.909 6) 0.002(0.962 3) 0.396(0.529 4) 0.052 9 0.087 7
F, 0.905(0. 341 6) 2.190(0.138 9) 5.00 1% 0.454 9** 0.128 2*~
P, 0.029(0. 864 2) 0.428(0.512 9) 3.82 1(0.050 6) 0.166 6 0.177 5
P, 0.065(0.798 2) 0.113(€0.736 7) 5.453" 0.137 0 0.165 1
D_0o F 0.003(0. 954 5) 0.001€0.971 5) 0.133(0.715 8) 0.053 8 0.094 4
By 0.048(0. 825 8) 0.001(€0.979 6) 0.133(0.715 8) 0.071 2 0.091 5
B, 0.027(0.870 4) 0. 003(0. 954 3) 0.162(0.687 4) 0.045 3 0.082 5
F, 1.261(0. 261 5) 3.289(0. 069 8) 8.436" * 0. 555 8* 0.140 3*
P, 0.034(0.853 0) 0. 380(0. 537 6) 3.056(0.0804) 0.152 1 0.169 5
P, 0.004(0. 946 5) 0.149(0.699 3) 6.572* 0.156 9 0.173 1
E_1.0 Fi 0.048(0.825 9 0.007(0.932 5) 0. 358(0. 549 6) 0.058 8 0.101 2
B 0.034(0. 854 4) 0.001€0.979 6) 0.562(0.453 3) 0.071 2 0.091 4
B, 0.393(0.530 5) 0.005(0.941 1) 0.172(0.678 0) 0.048 5 0.077 1
F, 0.393(0.530 5) 1.269(0. 259 9) 4. 314" 0.278 8~ 0.103 8
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Table 7 Estimate of genetic parameter of hypocotyls thickness for cross My, X My, in cucumber

o N N :Kﬁ%}%ﬂﬁiﬂﬁ
1st Pﬁil\rfméftcr 1st Pfilaj//r;ffzjﬁg—tﬁatc anﬁrfﬁtcr 2nd Parameter estimate

B B, F,
m 0.491 4 o 0.0037 0.004 8 0.005 3
d 0.1218 O 0.00 1 0.002 7 0.003 2
[d] —0.083 9 O 0.000 6 0.000 0 0.000 0
[h] 0.041 9 o7 0.002 1 0.002 1 0.002 1

hig /%% 27.03 56. 25 60. 38

he /% 16. 22 0 0
(1—hk, —h3) /% 56. 76 43.75 39. 62

TE om. YME s d. LR (o ], Z2 2 DAL 5 [ ], 22 B D 30N 505 RBYTT 2 500 . EHEINTT 22507, 22T 22500 BRI TT

P hi . EIEDRAL R hG, . SRR R, TREA.,

Note: m. Average;d. Major gene addictive offect; [ d]. Poly-gene addictive offect;[ A ]. Poly-gene dominance offect;s%. Phenotypic variance;

6% . Major gene variance;ob, . Poly-gene variance;o?. Environmental variance;h’, . Heredity value for major gene;h%,. Heredity value

for poly-gene. The same below.
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Table 8 Estimate of genetic parameter of hypocotyls length for cross M,, X My, in cucumber

SREH BBEEIN R 20 Dasamiter extmate
1st Parameter 1st Parameter estimate 2nd Parameter

By B F,

m 5.62 o5 1.5307 2.158 1 1.757 4

ms 8.17 Ghe 1.138 5 1.365 8 1.465 2

ms 8. 68 o’ 39.22 79.23 29. 22

my 6.17 he /% 74.38 63.29 83.37

ms 6.62 1—h% /% 25.62 36.71 16. 63

me 7.09

3 B i DRF S B CRD R 23, B &
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Tl A e DR ) i 22 6 TR R 4 4 o 5o PR ) i TR A7
EAR R 0 50007 2 S5 4 o AL 4 80 IR 1 B TR
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