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Abstract: In order to further understand the genetic law of yield and fiber quality traits of hybrid progenies of upland
cotton ( Gossypium hirsutum L.) , incomplete diallel cross (NC I ) was designed with nine upland cotton varieties as par-
ents. Parents, 18 F| and F, combinations and 127 F, individuals from TH14-22 X B7 from 2019 to 2021 were analyzed by u-
sing additive-dominance-epistasis ( ADAA) model and major gene-polygene genetic model from the whole gene level and in-
dividual level. The results of NC I analysis showed that genotype-environment interaction existed in all traits, which was
mainly reflected by dominance X environment. Epistasis X environment could not be ignored. The inheritance of most traits

was dominated by additive effect, while the regularity was dominated by dominant effect. The elongation had no significant
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gene main effect. The average length and uniformity of the
upper half had a positive average advantage, while the
other traits had no obvious average advantage. The results
of segregation analysis showed that all traits were generally
controlled by major genes. The optimal genetic model for
boll number per plant, lint percentage and specific

strength was 2MG-EA, for boll weight and average length

on
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of upper half was 2MG-A, for uniformity and micronaire value was 2MG-AD, for elongation was 1IMG-AD. The major gene

heritability of boll weight, lint percentage, average length of upper half, uniformity and specific strength was higher, but

the major gene heritability of boll number per plant, micronaire value and elongation was lower. The complementary results

of ADAA model and major gene-polygene genetic model can effectively understand the genetic characteristics of the traits

and provide a reference for the adoption of appropriate breeding improvement strategies.
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Table 1 Average performance of each trait of nine parents and 18 combinations in three years

" " Ak PR TT K53 RIS ST 3 L5 ffik %
Y HEC bR ) (%) () (%) S (g/tex) (%)
2019 P 5.84+1.15 5.00+0.37 42.70+2.31 31.19+1.84 85.75+1.36 4.88+0.26 31.49+1.45 5.34+0.70

F, 5.86+1.09 5.27+0.28 43.86+1.73 31.42+1.19 85.75+1.17 4.95+0.28 32.00+1.71 5.37+0.69
2020 P 8.57+1.87 6.09+0.43 46.82+2.19 30.31x1.45 84.22+0.98 4.72+0.28 28.72+2.91 6.84+0.11
F, 8.21+2.18 6.37+0.38 48.34+1.18 30.66+0.99 84.58+0.77 4.64+0.32 28.39+2.26 6.86+0.09
F, 7.45+1.21 6.07+0.43 46.89+1.39 30.20+0.99 83.71+£0.96 4.62+0.36 28.48+2.51 6.86+0.09
2021 P 8.26+1.81 6.02+0.51 44.86+1.99 30.20+1.23 84.82+1.09 4.30+0.27 27.66+2.81 6.73+0.09
F, 8.35+1.18 6.21+0.39 45.68+2.56 30.67+1.06 85.18+1.06 4.40+0.32 27.21+£2.21 6.77+0.07
O Vv, BV, BV, WV, BV, WV, BV, Ve BV, Vs BV,
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Fig.1 Variance ratio and heritability of yield and fiber quality traits
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Table 2 Predicted values of additive effect of yield and quality traits of the tested parents

EAR FBRER L LRl Y EARERE BSTE I v PR fifii 4
Al -0.377 -0.004 1.205 ™ -0.868 - 0.011 -1.201 -
A2 -0.224 -0.207 0.313* 0.471* - 0.063 1.105* -
A3 -0.537 -0.316" 1.304* 0.497 - -0.382* 4.865" -
B1 -0.001 0.049 0.553* -0.134 - 0.010 -0.491 -
B2 0.063 0.217 -0.233 0.391° - -0.030 1.113* -
B3 0.532 -0.085 -0.246 -0.003 - 0.003 -0.207 -
B4 0.163 0.190* -0.799 -0.618" - 0.038 -1.409* -
BS -0.169 -0.090 -0.687* 0.541" - 0.044 0.515" -
B6 -0.221 0.017 0.017 0.549 - -0.054 0.532

AL BB F A2 BEATEA 0908 A3 BEAS TH14-22;B1: 504 J206-5; B2 XA B 518; B3 XA H R 6 = ; B4, ALK 517, B5. XA BT,
B6: A A 641, FIRTE 0.10 /K- % 5 * FIRTE 0.05 /KF.35 ** FIRTE 0.01 /KF W

2.1.4  EHAR B RBR G AR B oA F
FH ADAA F575 T 0 5 [R50 5 R 5% B AR (0 R0 (8 %
F 0 F R R 2o P 3, 4500 (36 3) BoR, FE A
WG HAEE R i Ay BT S iR
F FF, B3R B0 0 25 KF R WX 4 PR r 5L
R 5y 2 SRS 52 I B 5% A B S 2 1Y) T ) o

£3 BIHEAFMF,FE AREROEMES ST

I R ¥, 3. 1%, F, 0 1. 5% ; - 2F3RF1
KEETE F, A W 3 0 IE [0 F B 8t #0h
1. 4% ; AR 35 T8 BA S 199 1 X5 0 3, AT D Bl e A
/SO AW Q2 o< T N B R 3 B N O
BESEREAE B, AF RN R 5 1 1F 1) R A 3 oA
RIS AT B S 25 190 o) e SR A 8

Table 3 Heterosis analysis of yield and quality traits of 18 F, and F, combinations

ZH AR EL AR BT K5y AR E O RSTEE g e {H L3 BE i
P.(F) 7.173 5778 46.522* 31.053 85.637 " 4.5791 30.694 ™ 6.420
P (F,) 7.173 5.778 46.522** 30.671 84.338 4.5791 30.694 ** 6.420
H,,(F)) 0 0 0 0.027 0.031* 0 0 0
H,,(F,) 0 0 0 0.014* 0.015* 0 0 0
H,,(Fp) -0.059 -0.041* -0.026 ** 0.002 0.022 -0.040 ** -0.083 0
H,,(Fy) -0.059 -0.041* -0.026 ** -0.010* 0.007 ** -0.040 ** -0.083 ™ 0

P SER BB H,, F R H, B SRR ™ FRTE 0.01 AR RF,

22 FER-ZEABEESHT

221 F,BREA S AR WRCEK F A 8 M4
AR TG T I A T IR S5 (1 2)
I I VRIRE RS04 AP S B TR S, &1
AR S R BCE I 1.34% ~ 41, 27% , Hirp RS fE AR R 2
Bon/ N, RSBV S R B R, K-S IEAMRRIRAE
W AR T ST S AR P<0. 05, Hast L Al
REAFTERON AR B L HA P EAR P>0. 05, FF & IEAS
O34, RSB BRI sl 2 I ], SRR o
R A1 5 AR SR A A I 1) R R SRR, ELss A IE 1] °F
Bt A PRI B f 3,

222 FAA-ZARARERTHEEALEF X84
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X AR EA TRE AR SR 43 A 5 B AR s A AR R B
SYAR RIS G PE R 30, AR PR A 30 25 L (3R 5) i i
TEFRAGARAY KRR PR 301k B ) 35 /KA Bl
IRy Sl AR A AR U U3 LU WP
D ¥IAE RN B3 R ARG 2 8 L A 5
IR 7K, T8 ATC {H e/ 4 45 AU A O i 3 A
A, R R 550l AL B IMG-AD, 5%
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30r X 35
25+ 3 30
B 20t K 25
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10t 0
St 5
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Reti: 5 i

al:0~2.0;a2:2.1~4.0;a3:4.1~6.0;a4:6.1~8.0;a5:8.1~10.0;26:10.1~12.0;a7.:12.1~14.0;a8.14.1~16.0;29.:16.1~18.0;al10.18.1~20.0;
b1:2.00~2.80 g;b2:2.81~3.60 g;b3:3.61~4.40 g;b4:4.41~5.20 g;b5:5.21~6.00 g;b6:6.01~6.80 g;b7:6.81~7.60 g;b8.:7.61~8.40 g;cl:
32.0% ~34.0% ;¢2:34.1% ~ 36.0%; ¢3:36.1% ~ 38.0% ; c4: 38.1% ~ 40.0% ; ¢5: 40.1% ~ 42.0% ; ¢6: 42.1% ~ 44.0% ; c7 : 44.1% ~ 46.0% ; c8
46.1% ~48.0% ;¢9 :48.1% ~50.0% ; d1:27.50~ 28.00 mm;d2;28.01~28.50 mm;d3:28.51~29.00 mm;d4:29.01~29.50 mm;d5:29.51~30.00
mm ;d6:30.01 ~30.50 mm;d7:30.51~31.00 mm;d8:31.01~31.50 mm;d9:31.51~32.00 mm;d10,:32.01 ~32.50 mm;d11:32.51~33.00 mm;el:
81.50% ~82.00% ;€2 :82.01% ~82.50% ; €3:82.51% ~ 83.00% ; e4 : 83.01% ~ 83.50% ; €5:83.51% ~ 84.00% ; 6 : 84.01% ~ 84.50% ; €7 : 84.51% ~
85.00% ;€8:85.01% ~85.50% ;€9 :85.51% ~86.00% ;e10:86.01% ~ 86.50% ;e11:86.51% ~ 87.00% ;{1 :3.40~3.60;2.3.61~3.80;{3.:3.81~4.00;
4.4.01~4.20;15.4.21~4.40;16:4.41~4.60;17.4.61~4.80;{8:4.81~5.00;9.5.01 ~5.20;f10:5.21~5.40;{11:5.41~5.60;{12.5.61~5.80; ¢l .
22.00~23.40 g/tex;g2:23.41~24.80 g/tex;g3:24.81~26.20 g/tex; g4:26.21~27.60 g/tex;g5:27.61~29.00 g/tex; g6:29.01~30.40 g/tex; g7
30.41~31.80 g/tex;g8:31.81~33.20 g/tex;29:33.21~34.60 g/tex;g10:34.61 ~36.00 g/tex;hl:6.20% ~6.30% ;h2:6.31% ~6.40% ;h3:6.41% ~
6.50% ;h4:6.51% ~6.60% ; h5:6.61% ~ 6.70% ; h6:6.71% ~ 6.80% ; h7:6.81% ~ 6.90% ; h8:6.91% ~ 7.00% ; h9:7.01% ~ 7.10% ; h10. 7.11% ~
7.20% . mean: V-3 ; SD FrHEZE ; CV. AE R R HK,

2 F,BK 8 MERMSIT 5 RIRE 2

Fig.2 Statistical analysis and frequency distribution of eight traits in F, population
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Table 4 AIC values of eight traits segregation analysis in F, population

AIC {8
iR
R R AR BT K5y REECERKE T i EE Ay s (LiBES
OMG 679.02 337.54 579.20 405.81 396.75 173.15 563.27 -114.67
1IMG-AD 674.11 334.79 578.22 405.51 380.48 165.82 556.39 -128.40
1IMG-A 672.12 334.28 576.25 405.04 384.52 163.85 558.05 -127.75
IMG-EAD 675.08 339.43 578.26 405.85 385.64 170.28 557.57 -125.06
IMG-NCD 678.74 341.54 583.20 409.81 400.75 174.72 567.28 -110.67
2MG-ADI 685.54 346.48 590.70 413.47 387.24 178.50 568.36 -123.33
2MG-AD / 325.72 580.98 402.47 368.13 160.67 559.53 /
2MG-A 674.12 324.64 574.06 402.27 368.63 160.67 567.25 -2 643.38
2MG-EA 671.43 334.18 573.08 404.31 374.50 160.75 556.17 -2 769.06
2MG-AD 683.02 339.46 581.92 406.01 385.51 177.15 567.22 -119.27
2MG-EAD 681.02 338.54 579.92 405.17 385.70 175.15 565.22 -116.56
MG FFEP 5 AL PR ;D AR s N G R0 5 1 AR B A CL 58 4 /7 FORPRIRARAS & i) i A AIC i, " N &
FERHY
x5 SNMMEREXARENEEEKRE
Table 5 Suitability test of candidate models for eight traits
PR AR Ui U3 U3 nW? Dn
FRREEL IMG-A 0 0.000 1 0.000 6 0.106 0 0.079 1
2MG-AD 0.000 1 0.000 3 0.001 1 0.106 2 0.079 9
2MG-EA 0.000 4 0.003 7 0.026 9 0.110 9 0.085 7
B i 2MG-AD 0.001 6 0.003 6 0.007 2 0.010 0 0.030 1
2MG-A 0.005 4 0.002 2 0.009 5 0.010 5 0.026 5
2MG-EA 0.001 1 0.008 0 0.053 1 0.021 1 0.039 3
ROy 1IMG-A 0.000 7 0.000 2 0.025 3 0.032 2 0.053 3
2MG-A 0.001 8 0.000 3 0.009 7 0.028 5 0.046 3
2MG-EA 0.001 0 0.002 5 0.006 5 0.025 7 0.046 7
[ 2 AR K 2MG-AD 0 0 0.000 4 0.009 2 0.027 3
2MG-A 0.002 4 0.014 2 0.081 9 0.013 6 0.028 7
2MG-EA 0.003 0 0.007 0 0.014 9 0.021 1 0.040 8
IR 2MG-ADI 0.001 1 0.000 1 0.008 2 0.026 3 0.043 7
2MG-AD 0.242 1 0.184 3 0.035 4 0.060 7 0.068 9
2MG-EA 0.027 5 0.067 0 0.154 7 0.046 8 0.0519
0 AN 2MG-AD 0.000 2 0.000 5 0.001 3 0.008 0 0.025 0
2MG-A 0.001 1 0.000 8 0.000 1 0.009 7 0.036 0
2MG-EA 0.001 1 0.000 6 0.000 9 0.011 0 0.030 4
L3 BE 2MG-AD 0.000 2 0.000 0 0.005 3 0.016 8 0.038 3
2MG-A 0.016 2 0.024 3 0.016 9 0.025 6 0.047 6
2MG-EA 0.000 1 0.000 4 0.002 1 0.019 9 0.033 4
ik IMG-AD 0.001 7 0.003 2 0.004 6 0.704 9* 0.182 3™
2MG-A 1.630 3 2.667 0 2.519 3" 1.092 3 0.260 1**
2MG-EA 2.759 5 5.0051° 6.3258 1.275 1 0.280 9**

MG R A IR SEON 5 D SPERIN 5 N S R0 5 1. AR B ARSE . U U3 U3 35 MR 36 48 5 nW?  Smirnow #3818 5 Dn : Kolmogorov £ %6
{B, * F/RAE 0.05 K- 3, ™ FoRA1E 0.01 K3,
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Table 6 Estimated values of genetic parameters for eight traits under each optimal model

— i e 24 ZBE S
PR

m d, d, h, hy, i Jab Jba l U?‘ng h?ng( %)
PR R 83698  2.6519 - - - - - - - 55239  46.02
BRI 54375 -02962  1.058 1 - - - - - - 0.8139  99.79
K5 420968  1.5416 - - - - - - - 52042  95.16
R KE 30.6336  -0.1289  0.977 1 - - - - - - 1.3280  95.11
IR 84.406 4  1.1452  0.8273 02711  0.5699 - - - - 12979  99.83
L L [E 47407 04398  0.1029 -0.0484 -0.4314 - - - - 0.064 6  28.88
Lb o B 29.5331 1.695 2 - - - - - - - 34518  71.55
kxR 6.6912  0.1355 - 0.055 1 - - - - - 0.004 8  20.56

m BRI d, c T a BYINPERLNE ;5 dy, - FEEEE b BYIPERLN b, » FHEDE a B T PERON s Ay o IR b A9 SRR 5022 A S JE R AY i i &k
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