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Abstract: Fifty-six F, populations were obtained by crossing 56 fuzzless mutant accessions of Gossypium
arboreum L. ( female parents ) with G.arboreum L.Shixiya 1 Hao ( male parent ) for analysis of the dominant and
recessive inheritance of fuzzless trait in cotton.Fifteen F, populations were obtained for further analysis of fuzzless
trait inheritance pattern.The results showed that the genetic mechanism of fuzzless trait inheritance was complex,
with 37.5% of dominant inheritance and 62.5% of recessive inheritance.The fuzzless trait was controlled by a
single dominant gene in acc. ‘GA0149’ and acc.Hengfeng Tiezi, while a single recessive gene was responsible
for the mutation in Changzi 1 Hao.However, in most of the accessions, the fuzzless trait was controlled by two

pairs of genes with dominant and epistatic effects.Particularly, eight accessions carried two dominant epistatic
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inhibition gene and 4 accessions had a pair of genes with complementary effects responsible for fuzzless trait.

The correlation analysis showed that the fuzzless trait was positively correlated with leaf hair but some cross

combinations negatively corrected with lint percentage.In some cross combinations, it was positively correlated

with the leaf area but negatively with the gossypol number.The phenotypic traits in Asian cotton populations

showed significant genetic diversity.The flower color, leaf shape, presence or absence of petal base spot and the

color of stem were significantly different among different accessions.

Key words: Gossypium arboreum L.; fuzz mutant; genetics analysis; dominance and recessiveness;

correlation analysis

FRAE R R R E ML THEY) e A H 2
FhAE o R AEELT 4 5 o A ™= 2 DA A AL L A (B
EESEC Y, ML AR IR K BT L4 K
4% (lint) ALY (fuzz ), KEF4E— LG T4
Ja —1~1 d, 2K JEREA F] 30 mm Z2 47 5 1M Sk
GFIFAEIG 4~5 d, AR KRR E] 5 mm 2471
KBEERH T, EH T T A2 G4 mEZ
Fbt o AERFEA T T, 2000 55 B FH 5 i X
F AT MRS (BRI G, 38 T A PR AR, HL
TR EIETG Y, R R AR A TR bR e A
Az pe I HA A A A
Y iae LN S NI 7 (NS P
7R B AR R A TR SR R, K A AL 4T 2t 28
ARG g 3 Tl . A KT YR SN R K AT
EL RV ERD 2 SRR i N SR T (B SR A i Sl
20 20 20 4RAR LISk, Xt — 26 HLAT K 47 4k 1 S
g oA A (B R K 4T 4 5 J5 90 196K R
(AL 0 I, S R 5 A 1A vy 4k A [
NI 5% Wb 3B B n2 #0h . Zhang %) B 5% %
W XZ142w A RIETC R 98 X ToA 45 4 ph k), 27
YR 3Z 3 AN SEE AL S, 2 A e o
B, 98N AL R 2 4E % 75 . Musaey 251
X 5 SN ET AR T 32 G0 184G A 0F 9 B, BRAL
JEL BRI 2 8 37 2 %o AR A 7 L IR Fel R Fe2 455 Fif
B L it s A RN 1T A R R Z 5 3 AN AL R Fe 5
i, AR LD (1) kb Fali &8 R AR A #iRRE
T B A7 HA I A ShBE , 25 R S8 B M SRR
Du 2R M 142 L AR K XZ142w 4Y
B 5 £ 4Rk &2 XXHI0, N1, GZNn fl TM-1 #£47
B2 I BT gl KL LE L) S AT 2Z (Rl EAE R
WALEBLE], 4550 & I XZ142w R TCLF 4R &
37 Li3 Fl Lid X PSR hl, Tl m
T XN [V 27 2 58 A8 st 24 oA e A A AL 41 4
R % B IR R AE 3L R B A H B Bt B
HLIEHAE ] B S /NS T A LRRT R L H

14 5 PR PR LA

L WFSE 25 SR AR AL 4T 4 S AR R i s AL ML
HHIERABARKIN IR, ABFFEER 56 43
R SR, 3 3 2 AR a2 X P MR 1) a8t A% R0
BVEAT T 4087, IV RIRA T R AE Yk A R
FRAE DL R I B A 2% 2 00 T AL B A
1 MRE5FE
1.1 iRIe R R B

AHIESE T ARG AR A R T AN 7] [ 5 5 b
XY 56 1 2 UH AR DCAF BB F 2 43 B RF AT RE I
http: //doi.org.10.13430/j.cnki.jpgr.20191016001,  Fff
1), XEEAPRHRAE T b RO B B iR AL ST BT
SRR BT IR T 012, Jf 2t 10 R A &2, Bk

7 3 56 1Y DPL972 x DPL971 2% 28 #H & (BJ
GAO0149 x GA0146 ) J& LIEAT R AR GA0149 1)
A, DB A= T KRR GAO146 A0 7R HE AT 2458 5
HAR 14 DA 5 BISCAF AR BEAS LU
bR MER A R 1 5 AR IITAAE . A 22584
G F 2016 AFAE AR BLF BEAE AL AT 5T T 42 BH 3
5 FHPC I, OIS Y 5 2258 F, fERT 2016 4F
10 A 7eifm =W ge e b 1 T 2500 ; 225841 & F,
BEART 2017 4EAE % PHIRIG vl Fivhe .
1.2 RIEFHE
1.2 HENRE AT WA G EAR R F, 4%
R —47, 471 7 m, GA0146 x GA0149 22 A2 4 &
F, BEURH 1218 AN FApRgL Ak, HAy 14 N scdl & F,
HEAR 2 200 A FRRRFA K FH [B) S B v 4 A 1

AR A P A R R 7 1
122 HEEFEREE RO, RS

o R AT R bR R A 18 S R
I3h 4 RIS B B AR R BAFBAF(E 1),
FITA Fy BEAB R SCREIR T 2017 4 1 AYE R
BT E YO, [RIEFF 2017 4F 9 A _EAJFR AL 28]



386 7/

A = 21 %

X Fy RERBRDCAF PR AT IR £, 25T F, fEAR
REHLIFAE 5 1R, F, BRARED BBRERIEST T AR

a

YE  JF HAR D BRI 2 8, T TR BRF 2
N ISAE

a: %7{‘}, b: ‘fﬂ'ﬁh%ﬁ, C: E%;E*?, d: ;E:*?
a: fuzzless, b: end fuzzy, c: sparsely fuzzy, d: fuzzy
B TilisfhFiEskay

Fig.1 The fuzzy types of cotton seed in Gossypium arboreum L.
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Table 1 Analysis of qualitative traits of F, populations in Gossypium arboreum L.
L BEA A F, £ F, FEIL5E F, fEAR s
FURRIH A /}\‘ PR A %=
ARICAR o Female Male F, F, flower F, petal Fa PR F, branch f?b{k)i%)ﬂé%
Cross combination F, leaf shape . Linkage of traits
Parent Parent color base spot fruit
GA0149 x AL, e, JEELLE . 4B 837 KT FEXG i TRER ZLARGHF 645 LI4EE
GA0146 DPL AACIEBE  AAESBE AAEAE A 268 FF 211 BEAEEHF 197 -
EALEHF 71
MEWEIE x A fedELaE,. wEAf. Eaf. L4696 HACFEBE FEXG TR ZEFEIE SR ST
#1595 TS FAEESE  AEEE e FHAE 42 et
WAL 37
WEIS x AF foddEe, wdne, eERe, wmE177: AR LG TCHESR AT 129 : TAEE
W14 CZ FACIEBE  AAEAEE AR AdE 64 Fr 48 : FIAETHS 54
FIAEEHT 10
AR x EhE., wEnfE. BEna, FI4E AL FEBE TEXG TCRER FAEIEREZEFFLL
ARW 15 CHS  JoAEHEBE  AAEEE AL 167 = Jodk 167 : TCALIEBEZEFT
JEBE 56 20 56
TLIRLLZES I x B, e, HERE6, 186 AEIEBE A 188 MR EAEASWM 145 - F4E
AR 15 SHS A5 AL AR FI4E 52 FEIBJA 59 TERGHE 41« FIAEAERY
HH 35 2 FAAETEXGHA 17
M RGN R E, . G, T 182 AEIBE  GEXS 114 N ZEFFEIGSEREE T
BREAE x IR AEEE  AAEEE AR M4k 65 184 Joqk  AEXGM 153 191 AHE SEA N
W15 IYS JEBE 61 A 76
VLA A, Ea. BEa, FI4E FAEHSE X 78 AR RO SERBEA T
AR 1S CIS  ToAEHBE AR AIEAE 154 T4k FEX9H 166 SEA N
FEBE 52
TG x AR AELG, EAG, L6, 46102 AR TEXS TERER: AEB AL i
W 145 ST HACEBE  HAEESE  AAERBE BB 53
FI4E 49
I 220 EEEE, Hene. EEG.  EAE 148 AAERBE XM 150 R ARG SIEREES
M x AR 1 AR AR AR 7 31 144 : 48 FEASIH 60 FEAIE
5 HM HEBE 38
WHEERT 22D ke, HeEnE, Ede, B 145: AR T X ToAEAR HALARRXT AL P
i x AR 15 HEEEE AR AR HAE 51
SY
WAEHEAE x A, wEae, BEHE, FI4E EERiZ 57 FEAG ToRER
FARW 145 SC ToAEERE  AAEHERE AAEEE 134 : Jodk
HEBE 67
TR x e, HEna. e, W13 AR LRGN TR BAL S AT
ARW 15 AH BACHBE  HAEHERE AR H1E 52 iy 31
T 65 x AR ALEBE. WEAR. fEEe. B 1770 fEER FENG TCHESR AL S
W15 ZM FAEESE  AEEE e H7E 63 it 58
KK x A5 ARG, EEAG, EERE. 178 AEEK RN RRR HAES L)
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MEgH: x AR e, e, dEe, w177 ALK FEAG oM
W 1% HF BAEEDE  AAEHEBRE AR HAE 47

DPL: GA0149 x GAO146, TS: Nantongguanyinhua x Shixiyalhao, CZ: Changzilhao x Shixiya 1 hao, CHS: Jiangzuchangshuheizi x Shixiya 1 hao,
SHS: Jiangsuhongjingjijiao x Shixiya 1 hao, JYS: Nantongqingjingjijiaoyalingguohuanghua x Shixiya 1 hao, CJS: Jiangsuchangshujijiaomian x Shixiya

1 hao, ST: Subiantiezi x Shixiya 1 hao, HM: Haimenhuanghuaqingjingjijiaomian x Shixiya 1 hao, SY: Siyangcangjiqingjingzhongmian x Shixiya

1 hao, SC: Changshuchangyinbaihua x ShixiyalHao, AH: Anhuiquanjiaozhongmian x Shixiya 1 hao, ZM: Zhongmian6hao x Shixiya 1 hao, DY :

Dayedarong x Shixiya 1 hao, HF : Hengfengtiezi x Shixiya 1 hao.The same as below
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a~e R 5 AR RIERIMAE LD, a: SEALTCAESEDE, be FIAETCIEIERE, o2 ZLAEAAEIERE, d: BOAEA TEIEBE, 2 (TIEA IEIERE; £-h 038 3 Fh
WAL, g FEXSIAINT, b ARSI ; ik fRFR 3 RORIFIZEFFEIE, 1 AT 6, j. 2FPEE, k. EFF4a6

a-e represent five different patterns of flower color, a: yellow flower without petal base spot, b: white flower without petal base spot, c: red flower

with petal base spot, d: yellow flower with petal base spot, e: white flower with petal base spot. Letters f-h represent three different leaf types, f, g:

wide chicken feet leaf, h: narrow chicken feet leaf, Letters i-k represent three different types of stem color, i: green stem, j: purple stem, k: red stem

2 TEitR F, BHATE it ERE

Fig.2 Phenotypes of flower, leaf and stem of F, population in Gossypium arboreum L.
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Table 3 The fuzzless types of parents and F, in Gossypium
arboreum L.

Fa#EELH No.of plants
%7
Type ek B e B
Fuzzless End fuzzy  Sparsely fuzzy Fuzzy
ES 25 17 13 1
Parent
F, 5 17 32 2
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Table 4 Analysis of fuzzless trait dominant and recessive inheritance in Gossypium arboreum L.

BEAREL BEASGHEA F, Dtk eA! R
Female parent Female parent fuzzless type  F, fuzzless type =~ Dominance or recessive
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Table 5 The dominant and recessive segregation of F, fuzzless trait in Gossypium arboreum L.

JCRFIRER

BHIRE JCHFBAF T ES I

iisgiilbination Number of fuzzless-  Number of fuzzy- Segregation ratio of _izi P}z/jllﬁue
seeded plants seeded plants fuzzy to fuzzless
GA0149 x GA0146 DPL 918 318 3:1 0.89 0.35
BEWEIE x AR 15 TS 151 37 13:3 0.10 0.74
WER1S x ARW 15 CZ 64 176 1:3 0.35 0.55
TR x AR 1 5 CHS 173 41 13:3 0.023 0.89
TTIRLIZENSI x A1 &AW 1 5 SHS 136 100 9:7 0.18 0.67
B T XGRS A AL x AR 15 JYS 123 144 7:9 0.58 0.45
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WKL x AR 15 SC 44 170 3:13 0.46 0.50
GRAEHUPIE x AT 15 AH 180 49 13:3 0.89 0.30
i 65 x AR 15 ZM 52 208 3:13 0.27 0.60
KRG x AR 15 DY 104 121 9:7 0.56 0.45
MiWeRok: x AR 12 HF 184 63 3:1 0.034 0.85
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AR 1SRG F, B DY : IR x AFRW 1 SASCH G F, B0 HE : BIEFT x AR 1 S50 F, BiE
GWAS: 215 natural populations of Gossypium arboreum L., DPL: The F, population of GA0149 x GA0146; TS: The F, population of Nantong
Guanyin Hua x Shixiya 1 Hao, CZ: The F, population of Chang Zi 1 Hao x Shixiya 1 Hao, CHS: The F, population of Jiangzu Changshu
Heizi x Shixiya 1 Hao, SHS: The F, population of Jiangsu Hongjing Jijiao x Shixiya 1 Hao, JYS: The F, population of Nantong Qingjing Jijiao
Yalingguo Huanghua x Shixiya 1 Hao, CJS: The F, population of Jiangsu Changshu Jijiao Mian x Shixiya 1 Hao, ST: The F, population of Subian
Tiezi x Shixiya 1 Hao, HM: The F, population of Haimen Huanghua Qingjing Jijiao Mian x Shixiya 1 Hao, SY: The F, population of Siyang
Cangji Qingjing zhongmian x Shixiya 1 Hao, SC: The F, population of Changshu Changyin Baihua x Shixiya 1 Hao, AH: The F, population of
Anhui Quanjiao Zhongmian x Shixiya 1 Hao, ZM: The F, population of Zhongmian 6 Hao x Shixiya 1 Hao, DY : The F, population of Daye
Darong x Shixiya 1 Hao, HF: The F, population of Hengfeng Tiezi x Shixiya 1 Hao
B3 Tilite GWAS BHEF F, BHE R IR S M EBH KD R mREX S
Fig.3 The correlation analysis of seeds fuzzless trait with leaf hair, lint percentage, gossypol
and leaf area in Gossypium arboreum L.GWAS and F, populations
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