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Quantitative Inheritance for Main Plant Architecture Traits of Upland Cotton Variety

Baimian 1

LI Cheng-gi, WANG Qing-lian, DONG Na, FU Y uan-zhi ,ZHANG Jin-bao, LIAN Xiao-dong

(Henan Institute of Science and Technology, Open Key Laboratory of Crop Molecular Breeding, Universities of Henan Province /
Cotton Research Institute, Xinxiang , Henan 453003, China)

Abstract; The major gene-poly gene mixed inheritance model was used to analyze the genetics of main plant architecture traits
by using six generations of upland cotton variety Baimian 1 (P,) and genetic standard line TM-1 (P,), and their F,, B;, B, and F..
The results showed that optimum genetic models of plant height, fruit branch length, ratio of plant height to fruit branch length,
stem internodes length, fruit branch internodes length, fruit nodes, fruit branches, effective fruit branches and fruit branch angle
were D-4, C-0, D-4, D-2, E-0, D-2, B-1, B-1and C-0, respectively. The major genes of al traits were always detected except fruit
branch length and fruit branch angle. Understanding the major gene-poly gene genetic rule of plant architecture traits, we would
choose the appropriate means to enhance breeding efficiency. Single cross recombination or simple backcross should be adopted
to transfer positive major genes for the traits including fruit branches, effective fruit branches and fruit branch internodes length,
which belonged to typical major gene inheritance or mainly controlled by major gene; polymerization backcross or recurrent
selection should be adopted to cumulate positive polygenes for the traits including plant height, ratio of plant height to fruit
branch length, stem internodes length, fruit branch length and fruit branch angle, which belonged to typica polygene inheritance
or were mainly controlled by polygene; the relative effects of major genes and polygenes should be considered separately to
improve favorable major genes and polygenes simultaneoudly for fruit nodes controlled by major gene and polygene altogether.
Our studies might provide some theoretical references on improving cotton yield through plant architecture breeding.

Key words; cotton; plant architecture traits; plant architecture breeding; major gene-poly gene
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Table 1 The performance of plant architecture traits of the parents

o RRCHE bR /3R F2 2051

RBCHE] BRTE BORA ARCRE A

4 8 5 fem I K flem  KJE lom 14 14~ 14~ !
B 15(P) 98.92 60.25 1.65 5.64 9.68 69.58 13.92 13.58 62.63
TM-1(P,) 79.25 51.08 1.58 6.04 9.16 53.25 10.33 5.58 67.92
P-P, 19.67" 9.17" 0.07" -0.40 0.52 16.33" 3.59” 8.00" -5.29"

L%, ** A3 3R TE 0.05 F1 0.01 /K @3,

12 HIESITHHR

FRGEHH MR A Excel 2007; £ 3L [R -2 5
PR 22 AR A 43 B R FH 56 820 6 S 0+ A 2 3 )
H5ZRNIR GG ) PP, FL.B..B, Fl F,
ARG T 1, 73 iR A AR MR A T
M. ESCHOAER 10 IR (A EBEAY) 2 X F2

PH(B A A TG = FEH (C 2 i) 1 X 36 +
LI K (D ZAFRI)FI 2 Xf FHER + Z2IER (B 2Hhs
)2 24 L RIEL Y AIC {H (Akaike's informa-
tion criterion) , 85 A TIRAL B AL A IS G DN 59
FLFGE ARG B (U2, U2, U . Smirnov K56 (,W?)
F1 Kolmogorov i 55 (D) , il 15 84 i E 25 5
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Table 2 Basic parameters of plant height in each generation

AR f/ME fem fRfE flem 25 fom I fem FrifE2: lem lE35°3 it
Py 92 106 14 98.917 4.833 -1411 0.073
P, 70 91 21 79.250 6.757 -1.074 0.390
F, 85 107 22 96.050 6.083 -0.591 0.239
B, 56 130 74 94.661 14.959 -0.314 -0.124
B, 48 129 81 92.225 16.699 -0.135 -0.557
F 48 114 66 78.650 16.653 -0.177 0.216
30 40 60
B 35 ¢ . / R
25 . 30 |
@ 30
20 ¢ P 40 |
= : o 25 R 5 -
E s | £ 29 . = 30 R =
10 b 3 20 | 1.0 |
10 F 4+ SR
3 5 ) 5 10 1 B oF m-l
0 0 L 0 RAR
W/ em ki em B/ cm
A.B, B. B, C.F

EH1 sEtkesrrEsm
Fig. 1 Frequency distribution of plant height in segregation generations
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GO SRR - B LR AV PSR R L B

22.906%, 2 H: R it 14 31 34 8 62.230%, L2 A
KI5 3, st fE 36 85.136%,
22 REKEMREEA

R 2 R - 22 35 PR 3 A BRI 5 HH A o3BT
SEIL | SRR RN SRS e A ) B i (AR 34
C-0, BV ik — S k- LAV Pk 22 RE PR R AR | SRAG ) )
BN R D] RS B A s AR R BE PR s A%
RO Oh 0.750% , £ Nk R R
53.108%, i 15t 15 5y 53.858% ; Sk 2 £ 43 15 it
AT FE AL 14 0 0.7500, 22 35 (K35 15 R
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Table 3 Fitness test of model D-2 and D-4 of plant height
R AICHH AT U? U? Us? W2 D,
D-2 38244746 P, 0.640(0.4238) 0.472(0.4922)  0.123(0.7260) 0.0853(>0.05) 0.1659 (0.05)=0.4301
F, 0.253(0.6152) 0.343(0.5578)  0.158(0.6910) 0.0549(>0.05) 0.1255 (0.05)=0.3206
P, 0.011(0.9174) 0.043(0.8351)  1.523(0.2171) 0.0799(>0.05) 0.2277 (0.05)=0.4301
B, 1.018(0.3129) 0.938(0.3328)  0.001(0.9728)  0.151(>0.05) 0.0961 (0.05)=0.1315
B, 0.283(0.5950)  0.260(0.6099) 0.000(0.9857)  0.1839(>0.05) 0.0822 (0.05)=0.1252
F, 0.001(0.9706) 0.001(0.9800)  0.002(0.9660)  0.0269(>0.05) 0.0338 (0.05)=0.0967
D-4 38244738 P, 0.639(0.4242) 0471(0.4926)  0.123(0.7259)  0.0852(>0.05) 0.1659 (0.05)=0.4301
F, 0.250(0.6168) 0.341(0.5593)  0.158(0.6909)  0.0548(>0.05) 0.1253 (0.05)=0.3206
P, 0011(0.9157) 0.043(0.8366)  1.525(0.2169) 0.08(>0.05)  0.2279 (0.05)=0.4301
B, 1.021(0.3124) 0.939(0.3325)  0.001(0.9707)  0.1513(>0.05) 0.0962 (0.05)=0.1315
B, 0.285(0.5935) 0.263(0.6080)  0.000(0.9878)  0.1842(>0.05) 0.0823 (0.05)=0.1252
F, 0.001(0.9696) 0.001(0.9787)  0.002(0.9673)  0.0269(>0.05) 0.0337 (0.05)=0.0967
®4 AHRESEITHREEREESH

Table 4 The estimated genetic parameters of plant architecture traits using six generations

RECKREE R/ EZER RECWIH BRI

SRR ARICRERL SRECR A

ki P fom fem KB KJEF lem  KJ¥ /lom IR 14 14 r°
D-4 C-0 D-4 D-2 E-0 D-2 B-1 B-1 C-0
m 86.746 51.901 1.717 5.637 9.071 59.672 11.522 9.983 62.394
d 6.830 - 0.177 0.297 - 8.995 - - -
h -6.830 - -0.177 0.000 - 0.000 - - -

d, - - - - 0.768 - 1.218 1.932 -

d, - - - - 1.303 - 1.203 1.932 -

h, - - - - 0.431 - 0.448 -0.560 -

hy - - - - 0.709 - 2.006 1.514 -

i - - - - 0.644 - 0.219 -0.158 -
Jib - - - - -0.680 - -0.596 -0.416 -
Joa - - - - -1.348 - -2.140 -2.489 -

1 - - - - -0.083 - -0.568 1.101 -

[d] 1.910 - -0156  -0093 - -0.931 - - -

4] 12.053 - 0416  -0.068 - -2.800 - - -
hatl (%) 22.906 0.750 6.715 9.058 41.837 24.590 45.613 60.594 0.750
ho (%) 62.230 53.108 49.157 54.334 10.849 23.295 0.000 0.000 50.734
(%) 85.136 53.858 55.872 63.392 52.685 47.885 45.613 60.594 51.485

F:D-4 2 L n 58 4 Wk R + itk - k2 SRS C-0 S - Wk - AP SEERIAY  D-2 2 1 %
PEEILH + It - BRI R E-0 Oy 2 Xk - B - BRI + ik - B - R IR B-1 Oy 2
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FIERIEFEIE a AR AL AMERL R 5 o, hos 2 X T3 PRI 3256 b AR, AL P38 5 i, 2 DR R s
HAE ; Joo: T3 BRIET I x A ELAE 5 jon 387 T2 6 PRI (B) S M IR B4R 5 1, S DR () S P M B 5 [ ] 2 SE BRI S5O0 5 [ ) «
Z P ROV 5 ho?s FEHREPRIBAE R 5 ho?: ZHEPIRE R 5 b2, Bast B %,
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