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Abstract: In order to predict the existence of major gene that control plant height and main stem nodes in a four-way recombi-
nant inbred lines population( Kenfeng 14 x Kenfeng 15) x ( Heinong 48 x Kenfeng 19) , three steps of constructing various
model according to mating mode of multiple allels, estimating genetic effects by maximum likelihood method , selecting the best
model , the genetic mode and genetic effects were analyzed. The result showed plant height was controlled by two major genes
without interaction and inheridity mode ,which were A; A, x A; A, and B, B, x B, B, , respectively. The additive effects of the
first major gene were —4.9,6.22,20.33 and that of the second major gene were —9.39,26.23  and the heredity of the major
genes was 97% . Main stem nodes was controlled by one major gene and inheridity mode was A; A, x A|A,. The additive effects
of the major gene were 16.82, —1.32,2.64,and the heredity was 21% . The result indicated it was feasible to carry out QTL
mapping on plant height and main stem nodes through four-way recombinant inbred lines population ( Kenfeng 14 x Kenfeng
15) x (Heinong 48 x Kenfeng 19).
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Table 1 Major gene model and its number of distributions and genetic parameters in FW-RIL
R 57 J R R ) 8 e A =X 00 0 R BHESHL
Model Mating mode among allels No. of distribution Genentic effects parameters
0 JoFFHH 1 w,o?
A-1 (AJA, xAzA,) 4 M@y ,0y .03 ,0
A2 (AA, xAJA)BR(A A, x A Ay) 3 Lsay a5 ,07
A3 (A Ay x A A,) 2 w.a; 0’
A4 (A A, xAA,) 2 woay,0”
B-1-1 (A1Ay x A3A,)-(By By xB3By) 16 By 30 ,@5,by by b iy sia1 52 580103 5Ta21 sTa22 sTa2b3 sTa3b1 5Ta302 510303 00
B-12  (AjA; xA;A,)-(B, B, xB;B,) 16 Haay1az,a3.by by by 07
B2-1  (A;A, xA;A,)-(B,B, xBBy) 12 M@y 5@y 03,010y i1y a1 b2 sla2b1 sia22 ia3b1 2ia3b2 2O
B22 (A A, xA;A,)-(B,B, xB,B;) 12 M,y 0y ,a3,0,,b; 0
B3-1  (AA, xAyA,)-(B,B, xB,B,) 8 JTI T S I T P APPSR o
B32  (AjA; xA3A,)-(B;B, xBB,) 8 pay a5 ,a3,by 07
B4-1  (A;A, xA;A,)-(B; B, xBB,) 8 JTR TR N T PR APPSO o
B42 (A A, xA;A,)-(B,B, xB,B,) 8 W,a, ,ay,a3,b, 0"
B5-1 (AjA, x A Ay)-(B,B, xB,By) 9 W@y @y 5by by iy gy siat 2 s Ba2st sla2pn s O
B5-2  (AA, xA A;)-(B,B, xB,B;) 9 Ksay,ay,by b, 0
B-6-1  (AjA; xA A;)-(B,B, xB,B;) 6 RN R AR AT
B-6-2 (AA, xA Ay)-(B,B, xBB,) 6 W,y ,ay,b, 0
B-7-1  (AjA; xAjA;)-(B;B, xB,B,) 6 ORI R R I
B72  (A;A, xAA;)-(B,B, xB,B,) 6 H,ay 0,0, 0
B8-1 (A;A, xAA,)-(B;B, xBB,) 4 w0’
B-82 (A,A, xAA,)-(B,B, xB,B,) 4 w,a; by ,0°
B9-1 (A A, xAA,)-(B,B, xB,B,) 4 Bsy by gy yy 07
B92  (AA, xAA,)-(B,B, xBB,) 4 woay by o’
B-10-1 (A A, x A A,)-(B,B, xB,B,) 4 oy by iy .00
B-102  (AA, xA,A,)-(B,B, xB,B,) 4 woay by o

M j‘jlu 'Vkiq{ﬂ. 3a1,0 9“3

R B SR PR 8 AR [ A8 A 5 PR 14 Jon A AN
G112 58163 5 la2 b1 280202 500203 s T3 b1 L3 b2 » L33 AP TEHE PRIAN ) 4oz DA A ] 9 57 2801

3015 by, b DB A JE IR A AN (7] S5 67 PR 7 i 2800
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W is total mean;a, ,a, ,a; are allele additive effects of first major gene;b, ,b, ,b; are allele additive effects of second major gene;i, |, ,i,152 %0153 »

G2 b1 2 ia202 +ia2 b3 20a3 01 +la3 b2 +la3p3 are epistatic effects between allele gene of different major gene ;g is component distribution variance.
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Table 2 Description analysis of plant height( PH) and main stem nodes( MSN)
PR Trait SE-34 Mean WRifEZ SD J7 2% Variance )% Kurtosis f B Skewness % /MHE Min. 5 KAH Max.
i PH 74.28 22.43 503.11 -0.50 0.26 31.67 129.20
FZEA5E MSN 16.45 3.80 14.45 2.85 0.87 8.50 26.00
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Table 3 Fitness test of various model of plant height

7 Model AIC U,? U,? U;? W D,
0 1615. 44 0.12 0.03 0.36 0.06 0.05
A-l 1613.36 0.69 0.69 0.01 0.09 0.06
A2 1614.90 0.03 0.11 0.37 0.05 0.04
A3 1617. 44 0.12 0.03 0.36 0.06 0.05
A4 1617. 44 0.12 0.03 0.36 0.06 0.05
B-1-1 1619. 02 0.02 0.00 0.36 0.02 0.03
B-1-2 1619. 36 0.69 0.69 0.01 0.09 0.06
B-2-1 1617. 46 0.48 0.41 0.01 0.05 0.04
B22 1610.13 0.59 0.38 0.26 0.09 0.04
B-3-1 1615.57 0.82 0.84 0.03 0.09 0.04
B-3-2 1615.36 0.69 0.69 0.01 0.09 0.06
B4-1 1618. 82 0. 04 0.04 0.00 0.02 0.03
B4-2 1615.36 0.69 0.69 0.01 0.09 0.06
B-5-1 1613.27 0.25 0.27 0.02 0.04 0.04
B-5-2 1618.90 0.03 0.11 0.37 0.05 0.04
B-6-1 1615.10 0.02 0.04 0. 06 0.02 0.03
B-6-2 1616. 90 0.03 0.11 0.37 0.05 0.04
B-7-1 1614. 82 0. 04 0.04 0.00 0.02 0.03
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B Model AIC U,? U,? U,? W, D,
B-7-2 1616.90 0.03 0.11 0.37 0.05 0.04
B-8-1 1613.36 0.69 0.69 0.01 0.09 0.06
B-8-2 1619. 44 0.12 0.03 0.36 0.06 0.05
B9-1 1616. 86 0.05 0.04 0.01 0.04 0.05
B9-2 1619. 44 0.12 0.03 0.36 0.06 0.05
B-10-1 1621. 44 0.12 0.03 0.36 0.06 0.05
B-10-2 1619. 44 0.12 0.03 0.36 0.06 0.05

U,%,U,2, U2 £90.05 F10.01 KT FAB 43 142 3. 84 F16.63 5, W, 1 0.05 F10.01 7K -1 FAB 43 5% 0. 461 F10.743 ;D1 0.05 F10.01
IR FAE 43 I 1.36 #11.63, FA.
Critical value for statistic U;2,U,%,U,? are 3.84 at 0.05 level and 6.63 at 0.01 level. Critical value for statistic ,W, are 0.461 at 0.05 level and
0.743 at 0.01 level. Critical value for statistic D, are 1.36 at 0.05 level and 1.63 at 0.01 level. The same as following.
F4 FEPTHARREEEMNESHENE

Table 4 Fitness test of various model of main stem nodes

Fi7 Model AIC U,? U,? U,? W, D,
0 989.47 0.25 0.52 0.9 0.1 0.06
A-1 988.08 0.26 0.56 1.04 0.09 0.05
A2 986. 08 0.26 0.56 1.04 0.09 0.05
A3 988. 47 0.25 0.52 0.9 0.1 0.06
A4 988.47 0.25 0.52 0.9 0.1 0.06
B-1-1 1003.73 0.22 0.32 0.21 0.06 0.05
B-1-2 992.90 0.26 0.59 1.19 0.09 0.05
B-2-1 995.73 0.22 0.32 0.21 0.06 0.05
B-2-2 990. 90 0.26 0.59 1.19 0.09 0.05
B-3-1 992. 09 0.18 0.38 0. 64 0.06 0.05
B-3-2 990. 08 0.26 0.56 1.04 0.09 0.05
B4-1 994. 49 0.22 0.49 0.94 0.07 0.05
B4-2 990. 08 0.26 0.56 1.04 0.09 0.05
B-5-1 989.73 0.22 0.32 0.21 0.06 0.05
B-5-2 988.90 0.26 0.59 1.19 0.09 0.05
B-6-1 988. 09 0.18 0.38 0. 64 0.06 0.05
B-6-2 988.08 0.26 0.56 1.04 0.09 0.05
B-7-1 990. 49 0.22 0.49 0.94 0.07 0.05
B-7-2 988.08 0.26 0.56 1.04 0.09 0.05
B-8-1 988.08 0.26 0.56 1.04 0.09 0.05
B-8-2 987.47 0.25 0.52 0.9 0.1 0.06
B9-1 989.38 0.26 0.53 0.92 0.1 0.06
B9-2 987.47 0.25 0.52 0.9 0.1 0.06
B-10-1 989.47 0.25 0.52 0.9 0.1 0.06
B-10-2 987. 47 0.25 0.52 0.9 0.1 0.06
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Table 5 Genetic effects of plant height( PH) and number of nods in main stem nodes( MSN ) in FW-RIL

AR Traits 157 Model M a; a a3 by by Vi Vi Hy
ki PH B-2-2 75.47 -4.9 6.22 20.33 -9.39 26.23 17.49 523.13 0.97
FZE9 % MSN A-2 16.82 -1.32 2.64 11.51 3.05 0.21

e s TR, B ERA G
Ri4MHI —4.9.6.22 20,33 45— B Mgt BE XM
BTy By By x By By MAERNL TR =939 (1) hsgm oo, E e SR PEREE IR R M. L5

26.23 , ﬁE éj\ é} %ﬁ ji % ﬂ‘:’ 17. 49 , j:; % ji‘ % y‘:’ Bl AL ,2003. (Gai J Y,Zhang Y M, Wang J K. Genetic sys-
523.13, FHRHEBAEER N 9T% . EZET B INERL tem of quantitative traits in plants [ M ]. Beijing: Science
REArH H 16. 82 - 1. 32.2. 64, 43 43 A 5 % K Press,2003.)
; N ; \ , (2] DB, P S, w4 5. K8 1 A S Mtk 3t 1% 19 43 2 4>
11.51 3.05, FHEHNEEER K 21%
BT R B 219% Wil 17. fE254R ,2009,35 (11) ; 1958-1966. (Liu S H,Zhou R
3 \Tj_ 'L /[': B, Gai J Y. Segregation analysis for inheritance of protein related
traits in soybean [ Glycine max( L. ) Merr. ] [ J]. Acta Agronomica
DU i) 5 4 [ ﬁ?\ﬁ& 4 AR EEA ’ e~ Sinica,2009,35(11) :1958-1966. )
(3] B8, HH%h, mIEER. KL i 5 Som TR Y s
A D EANE R %
LB 2 14 ‘%Lfffmg‘ ’ '? 25K ZE s A5 SRR AHERFGEL ). fEH°% 47,2001 27 (6) :880-885.
QE)FH H-/" /E\_ﬁ}“*\{z E(J/X\#O Elﬂ{gﬁﬁ?ﬂrj" lﬂ,fg (Qian HJ,Gai J Y,Yu D Y. A study on the genotypic variation
%lﬁ_\?@%%%%j—‘ P] \Pz \P3 *H P4 %{jﬁﬁﬁ‘ﬁg and inheritance of soymilk output, quality and processing traits
IR N DA B AS [R] S8 07 J R 8] B9 S 3. {H 2 [J]. Acta Agronomica Sinica,2001,27(6) :880-885. )
FEARRE T IR 4 AZr 3L (PUAS At ) (4] WY, AR, SR, 4. RGREH & fh A /b S QTL % (i oF
ATRE KF 3 AL (S R LA R 2 JELI AL TR, 2012, 33 (4) 1438443, (Yoo D,
R . . . : - E( : Wang P W,Zhang J, et al. Inheritance analysis and mapping QTL
{3 B DN (ASE A A B ml e A A ) DY s 4R - N
N on fat content trait in soybean[ J]. Journal of South China Agricul-
/ﬁ\ﬁ?j‘étgﬁ*%ito ﬁn?’lexxéﬁ% I:F‘ s %ﬂ?u*}k =) Eg% tural University,2012,33(4) .438443. )
—AERENA 4 AL MR A EIPIA 3 (5] ek, S, 4. KSR IR Ak 1 BT,
/I\’éﬁ&{jgo KRG RF#,2009,28(3) :403408. (Li X, Chang W,Han Y P, et
T’:EEE% é‘,}’% é’}*ﬁﬁﬁi EPFJ]’,MJ;H E/‘J /I\MK E‘J% al. Genetic analysis on fatty acid composition contents in soybean
; \ 2 E Py e N et et np L seed[ J]. Soybean Science,2009,28(3) :403408. )
NG AL AR B A0, BRSBTS e e koot 0 + SR 4
EE/‘JZ:IEJ ’ m)ﬁ%*ﬁ%ﬂg@fﬂ: Ig%&*ﬁ%ﬁﬁ ,ﬁ_?[‘” ﬁg;ﬁ#%’zoog’zg(l ) :16-20. (Li H N,Wang X,Li G
EI:E s %fﬂtgﬁ £5] }ﬁ%ﬁ\%ﬁﬁ%ﬁﬁ N ﬁkﬁé}%ﬁ E/‘Jiéj{ﬁ J, et al. Mixed major-gene plus polygenes inheritance analysis for
%ﬁlj\ﬂﬂ' S ﬁﬁ E{/\J %\%fﬂﬂ?ﬁﬁﬁ—ﬁ%ﬁ S N ]ﬁ]?ﬁ)jﬂj seed length and width in soybean[ J]. Soybean Science,2009,28
] A8 ATC {22 S8/ )N, 02 T B A 3 B 0 o (1):16-20.)

ﬁﬁ?i%%*ﬂﬁd‘ﬁ”ﬁé@i%rﬂ@o X‘—J':‘F‘izr'ﬂﬂﬂi (7] B8P}, R, d7 0 B%, 4. KRG % SMV SC-3 #k £ P14 15t
SRSt B 2 1B 40T 17 T 2R P QTLAPBTL T V2, 2012, 31 (4) 311316 (Guo D

D,Chen H F,Yang Z L, et al. Analysis of resistance inheritance to

*ﬁﬂﬂ@%j?ﬂu&ﬁ%“q ’ 1M} Xiao %%‘Eémﬁﬁg‘ri}ﬁﬂ%é soybean mosaic virus( SMV ) strain SC-3 and mapping related QTL
ﬁ*ﬁﬁ‘]ﬁ?i&ﬁf%%ﬁﬂE"J*ﬁ‘?ﬂﬂﬁ(%24 o %3:2'-‘ in soybean[ J]. Soybean Science,2012,31(4) :511-516. )

BT 9 8RR PE I, AT ZPEIRIBE A4 BTHG (8] oI B BIRE, % TR, A0SR B Heterodera glycines
Ty B T4 B A R SH R R R N R Ichinohe) 1 5l 4 52 TUNRMLE R A% 34T [ T]. FE 3R,

== N R 2006,32(5) :650-655. (Lu W G,Gai J Y,Li W D. Inheritance of
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