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Studies of New Genic Male Sterility Cotton Named “21A” in
Upland Cotton ( Gossypium hirsutum L. )
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Abstract; Utilization of male sterility in heterosis has a good developmental prospect. In this study, the male
sterility of 21 A has been observed successfully by induced mutation breeding and back cross breeding. Genetic and
allelic tests for 21 A male-sterile line were made and the results showed that the male sterility in 21 A was controlled
by a pair of single-recessive gene and its male-sterility was in none-allelic to msc, , msc, , msc, and mse, discovered
in P. R. China. Crosses were made by NC II , using 21A male sterility line as female parent and five normal cultivars
as male parent, to analyze competitive heterosis and combining ability of F, hybrids. The results indicated that 21A

male sterile line showed obvious heterosis and general combining ability (GCA). It is easy to observe better cross

combinations and product hybrid seeds using 21 A male sterile line.
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1 THENTEKRERELSLER
Table 1 Morphological comparison of flower between 21A male sterile and fertile plants (em)
Hikk # M Bract L Calyx £ % Petal 25 Anther # # Filament F B Ovary B Ovule
Plant 3 % 3 K % K % 13 % % I
AEH® 4.50 3.48 1.30 3.65 3.31 0.13 0.14 0.43 4.30 1.50 0.18 0.13
Di:g 3 4.90 3.96 1.30 4.53 3.97 0.14 0.16 0.52 4.40 1.40 0.18 0.15

2.1.3 HMERER ABMBETMEREHKE
LRAEREL, RAFERESARGLEN K
04 25 W AR, RO R R AL, B KD R
% HMBARERE, BRAEED, ERRERY
AN SETE, RS e, BB R EARE AR,
AEHRELER SR, LR, BEKN—
BOHMAA RN EGAR, UEEREH, TE
BB AEE NS EREE FERERTEW
B REEEH,

2.2 RER2NAMELLEE

2.2.1 BZiRE 2006 -2008 F, RAEHIMLH
%982 4, MR ME , EAFREREBRLEUME . FF
1EJ5 5 10d X4 AT B R AT — K FU LR B %, A %
K44.8%, HATHWAXRE=ENEREH
VA BT R AT R BR 1654 Bk, R #k 558 Bk, 2 1]
W FBEATERNATHRES 3:1 4B LH (]
=0.06,0.750 <P < 0.900) i T ZABZLA
B EEERH NIRRT R,

2.2.2 FAEAKWATESRTHE FAER2ABR
o R B R T B bk LR AT, S R R L SR AR e A
T #k 564 ¥k, R B Bk 548 Bk, 2 7 W1 F, BEIK K

R2 FERSEAMBZAFLFESERA

A BERSAEREBFE 1:1(x. = 0.23,0.5<P
<0.75),X#—-HRBETZEUEARBT R AIBRHE
BEBBEREF R,

2.2.3 RILKB 2006 FHATEHHRMEIK, 455
MEWMT 2 SHATHRATER LB FEHHN
59.2% fM65. 1% ;I AEHIERX K, BT,
FRERECR Y 5 & M BF 21 5 X B 100 %,
KB, X—FREREW THEREREREN
B EHEE ABHRENEENE,XEE . A
FEHR., ANEH UATHRIBE BLLELE
Bo HEATLK I ERENRER, LA —F
BWH,

ALREMR1E K28 S H#EHE 109, 4
WATAS SMEE 106 EXE, RABTR2NANAFE
BAEREA R R 5N 66.4% .62.8% .60.5% .
63.6% .59.3%  KH2IAMUTEFAE,EHS
BREEH. RXHBRETEKRF EX, KB
AEBSAEHRLE 2,2 BB, F, BT H Kk
MAEHRBFEI I MBS RHZEHE
AERMNEHRE 1 AR EEERNN,FE
gtk . ‘

Table 2 Segregation of F, from crosses of male-sterile plants and other normal cultivars

172373 b33 3 HE E& 2 p
Population of F, generation No. of plants No. of fertile plants  No. of sterile plants ¢

21Ax NREML S 2613 1965 648 0.049(3:1) 0.750 ~0. 900
2IAxXBRH28 S 2980 2237 743 0.007(3:1) 0.900 ~0. 995
21A x HR 4 109 2215 1659 556 0.016(3:1) 0.750 ~0. 900
20Ax P45 5 3007 2259 748 0.024(3:1) 0.750 ~0. 900
21A x 8% 106 2743 2065 678 0.031(3:1) 0.750 ~0.900

2.3 2IAREERBHSHERNY
BENIE, BT E ms, " ms,™ ms,

A(mse, )" [1355A (msc, )™ . /8 A (msc, )" (81A
(mse,) "4 M EEBMBBHEARABT R ERRXA

INMHRAREE AT EE EAGMERERTR SR T ARF LA T SUUAR, 55
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B mse, 5 ms, REMEFES, W A B A F81A BF
HEABR FEX3NTHNATERARSHHNESR R
TSy NS 5 TS 16 0

HATHEQABKBEHEARATEESCLENR
BEROEME  EEMEHETTHUHENR, X F
ms, Mims, REHAE , M 21A BREAE, MEH#K
E2IABREREYE ms, ms, TRERFESMNEN,
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Table 3 Allelic test of 21A male-sterile line

WEHRE FEER

?rffp Cﬁis No. of No. of
fertile plants sterile plants

I W Ax(21Ax BB 21 B) 135 0
HWAxQIAxIIEREMS) 138 1
HAxQIAxBHEB28E) 146 0
A x (21A x HE#8 109) 127 0
FHAxQIAx TR 45 8) 186 0
# A x (214 x EE 106) 189 0
il 1355A x (21A x B 21 ) 156 0
1355A x (1A x IR EH 1) 148 0
13554 x (21A x MRHF 28 &) 162 0
1355A x (21A x HB4E 109) 115 0
1355A x (21A x R FT 45 ) 178 0
13554 x (21A x ¥ ¥ 106) 165 0
il W Ax(21Ax BRHF 21 5) 145 0
MWAx(UAx LIKERTE) 135 0
M Ax(21A x HiRHF 28 &) 148 0
i fAl A x (21A x 845 109) 167 ]
[ A x(21A x FiRPT 45 B) 148 0
M8 A x (21A x ¥ 106) 133 0
|\ 81A x (21A x B8 8f 21 %)' 164 0
81Ax (21Ax LR EH 1 &) 201 0
81A x (21A x MRH 28 B) 187 0
81A x (21A x HE4K 109) 23 0
81A x (21A x HiRFT 45 ©) 189 0

81A x (21A x ¥ ¥ 106) 197 0

MRZVAFFEERESHHNC L E W msc, .,

mscz\msc,‘msc74/l\qjﬁgﬁ“/l\%%{ﬁmymuzf
HEFHBEARSRAN 1] WEETEFHRNAR
BEHRNAE MERNEERESMY, W=24HE
EREBEEKRL RN EEATEF, 21A
HAEZFHNEMNHRERLEI BHEAWHAX
(ZIAxWRERIB)WEKERPHAT L &%
AEHS R A=A 5RO HKYED
B XRFAJVNABHBERETEAESEAFTLEEN
msc; .msc, msc; msc, 4 MEABHEZEHELATFER
RAESAEE, B bt N85 R — A5 R
HAFEH,
2.4 2IARERMAMRBERA USWHEISH
X H X LA 21A B ARHEK 5 M A (AIB) FL
BWP 2 SHBERMRHLG S MEAE(A2B) BT
MaRHETTEREESIT SR N E 4, AIBH
EHERREBHPAE S MREANERNERRE,
HPFHrmBAERFEEARBEEKTE KL 44
FH100% ,HEE=EE SN 0.64% ~10.21% F
1.62~9.62, HKEAXBEKFE, BRKREEN
-1.54 ~16. 92 (R H A F K 80% , i &K & ¥ F 15
WESFKENRE EARMNPERMRE ., £ A2B
FEEFP BRFEOTVHESRENAE, HERE
EKESN BRI MERBRA R ERBKS, HP
FHRER KRR AENERKRBELPERBEK
¥ OHESHASREBBILT 80% . LB FH KL
HEEH AIBEEHELELHNREEFMRERER
A2B MRS BAR TR EAMREME T &M 21
SWhmERRE,

UREZEREHA2ZIARERRMETRE.
EWMEERMBKEEHRLIABER, SERT
200 AR EREELA B, ERETHEHE
FRAHEA NSRRI EHNERDE EFHELA
BEXRETERT 2l SHEHRKY, EXS .S
BRKE NILEE SRBEMEFESHER
EHENEHREABAHE, BIRAGER
NEBHMSAEAERM I EERER, B
B AERENS AN WP 3245521
SHMBEMFROEBRYE BEEANVEER
RTZAEMM2 SNEEMNEHRE, HEX
ETFHROAEBEREE,
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Table 4 Competitive heterosis of yield characters and fiber quality of F, (%)
AlB A2B
HBRER REEaE
PEAR Trait RS Percentage of ke T Percentage WREE
Average h binations with Range of heterosis Average h i of binati Range of heterosis
heterosis with heterosis
FR=# 5.68%" 100. 00 0.64 ~10.21 5.98°° 100. 00 1.61 ~9.48
ERri 518" 100. 00 1.62 ~9.62 7.20** 100. 00 1.36 ~11.34
#E 3.79 60. 00 ~3.89 ~10. 62 7.04°* 80. 00 ~0.18 ~12.39
x5 -0.44 40. 00 -2.47~1.73 1.14 80. 00 -0.25~3.46
T -3.14 40. 00 ~7.84 ~3,92 -6.47"° 0.00 ~9.80 ~ -3.92
HEKE 1.66 80. 00 ~0.99 ~4.65 1.40 80. 00 ~1.66 ~3.65
W HIRE 0.20 60. 00 -2.31~2,97 1.78 100. 00 0.33 ~3.96
DREE 1.33 60. 00 -6.67 ~8.89 1.78 60. 00 -8.89 ~8.89
i 7.38° 80. 00 -1.54 ~16.92 9.84*° 100. 00 3.07 ~18.46
£33 0.41 40.00 -0.96 ~2.39 0.74 80. 00 -0.48 ~1.91

T RREREL0.0) BEKY, RFEREF0.05 BEKAF. TH

** . Significant at probability level of 0. 01, * ;Significant at probability level of 0. 05. The same as below

2.5 2IARERMESHSH

2.5.1 HESH X NCIRITH 10/ HEGH 10
MERBJFTTHEZMT(ERS), AEPETERE
HEEERYERBEKRF, RAXLHSGHERZ
RAFEHEHBEER. MRAMASES NF#
— M R KV, CCA BT Mk R &
BEEBARRKEREEKFH, HiERBERS
BE R 2IAFERZMEMB 21 SH GCA ®H
—HEAF 80% ERAK,  THEREFTHNM
REAER WM EE GCA T ETFH MR

k5 FRERFESHEREIRANUE

BEFTHEEZEERTEREH FATEAMNRAMS]
ERMERMAER, LAE GCA BHFBRKDH,
Hh9 MERBAPDEIRBELERKF, 85
MRXABEBNE TS, REES . F I MERED
BB EKF, B 9 MERER Zm e w5,
BEIEMERBE R, B, NFRAH GCA FEM
SCA ( specific combination ability) 5 Z M H 4 HLEF,
AR GCA FE B LB 50% , 4B 783X
BHRABETRT , IERNEERIER,

Table 5 Variance analysis of characters of F, and the GCA effects of the parents

FR~k & g8 BFE
ERER (kg/bm®) BR=R #E (%ft T HEKE HRLEE DREE (%) (%)
Variation ¢/hm (kg/hm?) (8) . (g) (mm) cN/tex  Fiber micro- ] X
Seed-lint . Lint | i ! . Elongation Fiber
source . Lint yield Boll weight Seed index Fiber length Fiber strength naire ) 3
yield percentage percentage  uniformity
Hae 1216.15°* 1153.02°* 8.93°° 38.15°"  108.72°° 219.76*" 478.13°*° 208.14** 133.91"* 257.13*"
BE(A) 0.45 12. 60 6.42 5.15 10.91" 0.55 9.85" 0.05 7.11 1.89
L& (B) 41.31°* 40.13°" 18.58"° 3.32 7.49* 21.83*° 9.62° 10.62* 54.56"" 19.39°*
AxB 64.50°* 58.59°** 0.95 15.31°* 21.81"" 21.53** 82.27°** 40.25°* 5.26°* 27.73°*
wE 0.735 0.202  0.042 0. 039 0.003 0.005 0.002 0. 001 0. 005 0.011
B4 GCA Al -0.15 -0.95 -1.54 -0.79 1.75 0.15 -0.78 -0.22 ~-1.13 -0.17
A2 0.15 0.95 1.54 0.79 ~-1.75 -0.15 0.78 0.22 1.13 0.17
GCAF%E (%) 95.34 95.70  100.00 68. 04 84.56 91.61 86. 02 83.15 97.19 90. 67
SCAKTZE (%) 4. 66 4.30 0.00 31.96 15.44 8.39 13.98 16. 85 2.81 9.33
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2.5.2 2IAFRBHH GCA B 21ARFE
MEMRP21 269 GCA BN EH FES5,21A 8
GCA B HAFH ERANEHE, AIERNEH B
EAF EMBLERE RN HRE, K ARk
BEKFE, RUAFERFAZERERH 21 57
RESIR T FIEAIE im0 R 1 5k , W R B Y
1 18] PR R K,

ZEARRI BB, AR 5038 45 A LA 4 308
F ERERANARERERAEGH, 5 —FEH
CCAERTREME, FIM M BB LLEREHN
GCA,UUBH 21IA R B R GCA EI R HRE F#: 3
HENRE,

3 g
31 FEHNNEXANALAOERELY
HHH

BEEHMEZEMHESRUEFBREH
BHARER. RHBERSBERERAEH®R™
ET RERBE—NEASYOR B 8RN R &
CRFM(REERA) BT EEEREZEIAEFTHER
SAZKLEH FRIOARE R, TR Z L LA
ARERE. 2RBRT2DARERAMRNEETR
AFHTHRTERANEZERNARSE S, 2N EA
FEEHFTEMHNREAR . ZERSEAFEE
B msc, .msc, .msc, .msc, 4 PHRHEZBEEAETREE
RIEFEMGH, BHEEINA - REEERT
BEE VIAFNERANETEE TREREAEHH
P ol O B UL
3.2 FAEHEESANZAEEM 2 SHREW

QZINAERZHERI 21 SR—XNAEF A
REAZERMESERE, AFREL LR 21A
AERMERT 21 SHEMELMES IV, F
MUEBMTATERNEAXNZHRERH 2 SF
rEW, REKEESTE, A EEROEAULE
SIERTHBERE LEHME 3T HMEEERILE
BAEEH, EAFRERBEMEETS  AFER
MBI B AR IEENERREASTHE, F
BHEFRPBIEENE, AEEERAZKE
WO 21 SEFRMOEmMERNEE, BT FHE

M GCA, i M ILIBEM A M MEBRNEX, BF
R T BT L3R FE 9 GCA,
3.3 ARANARBEERWFELTHOTITE
QIARBERENEHEd | Xt S FEH
K AE®RNERTLSUT, BB R %, FEH
it HEREHESHFRRARELGUELENE N
BEBEVREGEEATHRMTER, FRTH
BRI R B T AR &4
BABENAERM AT TR LK, REEH,
FHEIRE BERPBEHO AT HR S 3 50%,
HHETERRAERRRAEERAT R, BLAREE
AEERPERT .
QZIARERZKERZ, SRR TF, M
PR, —BESIBRR.GTHRERRMRETA
B AR E M EEABRKAHANE,
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