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WAL A8 AR PRRL 2 BE AL T T, A3 B I T 5 XM AL AR W) % 5 8 4% b il s
FE AR S R b b 2y o, A X 050051

E  FHHRIE(Gossypium  hirsutum) B A AT LS B PR K 2500, 8 RESRE MR AR R R I F R AR A A . 1%
T LL3E2658 7 M K A% 7 AN 7 R 32 2658A N BEA, LL6MKR R N ABLHI 12/ F A2 4 15 o A Fo AU FUA AE 20 L 5
XRAER MR, SUwtE. AR R R A S B 2R B BRI . 45 R, FL2658A 4N L i - HE
SRR AE A SR F AR P B RPEIR . SR PIE LA KRB & B4, RIUNR N B E PR (FX IR AK1.61%), AW
PUIEHE 5 (B 2900 PR B LU X IR 1K 18.29%), A AT i BRREL I 7 5 f PG (L KT R 41K 2. 88%) o 1 WF FEHT A R0 1 LS A 5 B4 4
PN i A E B R A R, DBl R I SR A AS B AR AR R T B S .

X FRMEYEARE (CMS), FidE, AR RN, F2658A
BT, FIkBE, EPUE, XIRR, BKEX, BWEAE (2017). HUFHEM R E R3E2658AG0 A5k A £ E IR IR, H

Y%k 52, 560-567.

Hi1€(Gossypium hirsutum) 2 3 [E 5 H 1) 2 5 1F
v, fEEREF A EEMAL . MEA R4,
W RIMAEPR I, P Efm. Pt B
B8 e A Y AR S D . AR, B BAEH
FRIARAE 2428 b Bk | N e ERR M () 2 22 il o, 25
R i) 75 2N 45 5K 57 3 g AR 1R 1 Jon ™ 2 | £
TARATHEIIRE o R RBACHEYEA B F R L 228 Fh
A PURHRFEAR A RN, DA 72 A, AT i e il
FhRCR . TR, REE=ZRFTHEEMRH LS
2T 7 ORHE R (FhRARSE, 2011).

TS B 2 T8 W M AE AR O R 28 B R AR R AK
W B R ThREMIL R, R B REEEAE .
MR A B SO BUEEA T - AT 2
FH 41 A% A AN & 25 DR B e 1Y) 4l P s et A B
(CMS) 1) & F 200 it J5 0 4 P A% B AE T 5 S50 g 1 AN
H; GRS T R0k B 1t 320 R B2 4% )
(FAHENRSE, 2013). BT CMSHIE M AEH K 2 HERRF
FK S, RAEY) 2% FhOL 3R F ) ZE 8RR 48,
‘B E/E/KFE(Oryza sativa). JHiZZ(Brassica napus)#ll
MRAESE E AR APk & R Rz M (FETH 4
&, 2006). HT, fEREMFA R RHAN =R

Wk H 3 2016-06-12; #%:52 H#: 2016-11-11

HlAh, R EERE R, BEAE R,
R¥F R AR E 2 1 W [F) 25 R R 7 228 H AF & & 7l H A
(AL BT B (305 A2 55, 2010; JEAMESE, 2012).
AWFFERY], CMSIHIE RO 3 22 ot o 2kt
A m - 2 A PR 2 A R R R AR T R AR B T LA,
FHOZHE D g i 1) B RN ARIEIER, Sem 1 Aok
R IEH Thae, SEmEem K &2 M, B2 SBEN
ANE(R54%, 2007; Chase, 2007; #2154, 2010;
Sloan et al., 2012; Lei et al., 2013; Suzuki et al.,
2013). fEMRAECMSIKE REEH B S, FMHER S
(1997) 1 Rk AE T 55 A A6 4 B T A 1 S B R AR A
8 RAPD-PCRFRIL; Wang%5(2010)F| HRFLPH:
AT HEPEAR B RIRRARIER A AT 8, K
ILCMS-D2 17 75 i 57t 1% 2% 7 10 W 5e e 17U A (G.
harknessii) I & & 5 - #F R % 7 2 & 1E T atpA
LA B HA B P 51 (Wu et al., 2011). 75 5278 KR (G.
raimondii) (DZEF4H). EPHIARH(G. arboreum) (AL A
ZH) AR A (G, hirsutum)  (ADJE ] 4H) 30 7 1) 56 il
(Wang et al., 2012; Li et al.,, 2014; Zhang et al.,
2015), fdH A€ 2L R AL 72159 21 A fg (Zhu and
Li, 2013), #E3) /A F R 5 1k 2 5 R AR BAE 0T
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7t (Kazama et al., 2016).

HAr, OB i E RS
71 B Pifihams16 flhams277. S CO. WA
P24-6A . [ifi Hi H % AR 104-7A . #3 & 4% (G. bar-
badense)ii i A K =ZH3(G. trilobum) D8msZE (5K K
HAE, 1998) A E R ARG SR, W55 vuim
ST 5K A A 11 7 R R TR SR MR AN TR A S e (5
12355, 2004), {H 5538 [ O ] 1 Bl o il o 5 A &
Z2104-7 ABY IR 48 J 5T RE AL AR Z IR S AR
FELRE 5 FIOREL 2R 1 4 R RS (1 s e b o

AHIF 7t L3 2658 M R 7 i A B & 3 2658A
NEEAR, LA E RSB K 124 A8 H & (3
2658A /L LL104-7TANBEA, LABL2658 A M52 12
RERMFAZRERAE R, 6MKE RINIKE RN
100%), HH ™= A2 650 [F) A% e Jod 2% A P, 40 i A% ik TR
— B KT 2 22 Aol T ) % L PR 22 S A2 R el A0
Jii 22 53 . WO IR A% S5 5 1 F o AR F 72 3 2658 A
MRAEAN TR AR AL R IR Btk Ak o

HE W AR 2 1 3 B 21 4 o ™ B IR AR 28 A% 3L
¥ o

1 MR55EE

1.1 el

PLKRAE(Gossypium hirsutum L.)32658 (4%54014)
KHFEERRAE 232658A (%i53016) NEEA,
13202, 3204, 3210. 3216. 3218f132213L6M kK
HRRNLAERL) B 124 R L H A (F2). 3016x
3202. 3016x3204. 3016x3210. 3016x3216. 3016x
3218, 3016x3221/51M14H; 4014%x3202. 4014x%
3204.4014x3210.4014x3216.4104x3218F14104%
3221754 NI (R R 4) . 3226589201547 1L 44 4
TEY) AP 23 4o 8 P . TETFIERY B, HiBl2Fp R
RI1E, E2658ARIMNIEAT /N FLL2 T2
WA A TR, AR B . HESS R E 1% Skt Sk
R (EILA); #2658 KM NIE L2 MK BT fE251H

w1 PR AM R

Table 1 Parent material of cotton in the test

No. 4014 3016 3202 3204 3210 3216 3218 3221
Plant height (cm) 86.8 - 77.6 94.6 73.3 69.0 80.3 79.2
Fruit branch number 13.1 - 13.7 14.7 12.2 12.1 13.0 13.4
Growth period (day) 120 - 119 124 121 122 120 120
Fusarium oxysporum index 0.54 - 0.54 0 5.25 1.11 3.63 0
Verticillium wilt index 26.33 - 44.81 35.12 31.98 38.91 38.35 31.34
Boll number 15.3 - 14.9 17 15.6 13.4 14.4 16.1
Boll weight (g) 6.27 - 5.58 6.76 5.63 6.39 5.40 5.42
Lint percent (%) 44.16 - 43.67 44.67 46.92 45.18 42.83 40.04
Seed index (g) 9.95 - 10.10 11.85 10.05 11.08 10.18 10.28
Before the frost lint yield (kg-hm™) 1682.10 - 1304.25 144435 1367.25 1284.45 1371.90 1153.65
Lint yield (kg-hm™) 1708.95 - 142470 1589.70 143295 1302.90 1401.00 1260.90
Pre-frost yield (%) 98.42 - 91.55 90.86 95.41 98.59 97.93 91.49
Fiber length (mm) 28.77 - 29.54 29.23 27.86 28.52 29.85 30.78
Uniformity (%) 84.4 - 83.3 85.5 85.2 84.2 83.9 84.8
Strength (cN-tex™) 27.3 - 32.6 30.6 30.9 26.5 29.4 30.9
Micronaire 5.98 - 5.09 4.88 5.3 5.4 5.07 5.29
Elongation 6.2 - 6.8 7.9 8.4 7.7 6.9 6.5
Fat (%) 13.42 - 13.60 11.71 12.07 12.11 13.40 12.90
Protein (%) 23.03 - 22.46 21.75 22.59 22.23 22.57 22.07

— FARTHIE. —indicate no data.
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F2 ALEMRERAH S
Table 2 Hybrids combination of cotton in the test

No. Cross combination No.  Cross combination
1 3016x3202 7 4104x3202
2 3016x3204 4104x3204
3 3016x3210 9 4104x3210
4 3016x3216 10 4104x3216
5 3016x3218 11 4104x3218
6 3016x3221 12 4104x3221

Bl #HAE32658A (A)F13%2658 (B)IFEHAK

Figure 1 The representative flower images of cotton variety
JI 2658A (A) and JI 2658 (B)
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Figure 2 The typical plant of group | (A) and group Il (B) at
harvest period in cotton
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Table 3 The statistical results of agronomic characters and disease resistance in group | and Il of cotton

RAFMEAE: M TUHEYE AN AR 3L 2658A 21 TN [l A £ BRI ST 563

Character The average value of  The average value of The percentage of the different value
group | group I between group I and Il (%)

Plant height (cm) 86.73+2.96 a 86.30+4.93 a 0.50

Fruit branch numbers 14.05+0.49 a 13.36+0.39 b 5.16

Growth period (day) 122.0+1.41 a 119.7#1.21b 1.92

Fusarium oxysporum index 0.60+0.66 a 1.04+0.83 a -42.31

Verticillium wilt index 22.47+3.74 a 27.50+£3.25b -18.29

RAT B AR F /NG 5 B 3 £EP<0.05 K F 2 5 2 % .

Different lowercase letters in the same row indicate significant difference at P<0.05.

&4 VAMNARRIL BYERGT 45

Table 4 The statistical results of yield characters in group | and Il of cotton

Character The average value of The average value of The percentage of the different value

group | group Il between group | and Il (%)

Boll number 17.20+£0.30 a 16.57+0.25 a 3.80

Boll weight (g) 6.56+0.08 a 6.37+0.09 a 2.98

Lint percent (%) 42.81+1.44 a 43.51+1.56 b -1.61

Seed index (g) 11.59+0.45 a 10.81+0.33 b 7.22

Before the frost lint yield (kg-hm™) 1527.08+53.11 a 1847.35+103.89 b -17.34

Lint yield (kg-hm™) 1723.73+56.37 a 1947.98+107.09 b -11.51

Pre-frost yield (%) 88.62+2.55 a 94.83+1.04 b —6.55

FAT B AN /NG 7 B R FEP<0.05 7K F 2 57 1.5 .
Different lowercase letters in the same row indicate significant difference at P<0.05.

22 HMTEERERNRESEERE~EN
20

FRAEH = SR R B FERE LM SR 2 SRR
KAy GRS, =5 — M A TR AR A = B R R Al
FE2ANE R o A L5 R 12 S 4D 400 PR X R A (AR
IY A L R, 0T B HSOR LS E I s e DU AN 2
(FR4). SN, IHMALIAR I TR T 1.61%,
TE(seed index, f&100k; EMpFF I EE(Q)) LI T
7.22%, FEHTEZARSE N 1 17.34%, AR E TR
T11.51%. [KUt, 76 FRRLEE R S NI 2=
FAPHEMEOT, ML &K a2 748
AR ARG AT R R . BUFEEAR B AN FEIE B3 1 4UA)RINZLB) e R AT R R
THAERFRREE, 5 ERRZHRP R T HEM
A H 2

Figure 3 The typical cotton fiber in group | (A) and Il (B)
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<5 RN AL LT 2 5 2 TR I 25

Table 5 The test results of fiber main characters in group | and Il of cotton

Character The average value of The average value of The percentage of the different value
group | group Il between group | and Il (%)

Fiber length (mm) 30.20+0.50 a 29.88+0.74 a 1.07

Uniformity (%) 85.45+0.68 a 84.58+0.57 a 1.03

Strength (cNtex™) 29.32+1.95a 30.88+1.33 b -5.05

Micronaire 5.41+0.24 a 5.48+0.16 a -1.28

Elongation 6.33+0.59 a 6.93+0.65 b -8.66

AT HIARR/NS TR R EP<0.05/K P 2R B & .

Different lowercase letters in the same row indicate significant difference at P<0.05.

w6 A ANARIERL IR AR A &

Table 6 The content of fat and protein in group | and 1l of cotton

Character The average value of The average value of The percentage of the different value between
group | group Il group | and Il (%)

Fat (%) 12.83+0.44 a 13.21+0.40 b -2.88

Protein (%) 22.40+0.19 a 22.40+0.22 a 0

[E47 IS BN - B IR AEP<0.05/K P2 57 5.3

Different lowercase letters in the same row indicate significant difference at P<0.05.

& BEFFIE e By v AR A 1 E AR AL R ], A Y
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P O IR A PR T 11.51% . 75 01 [B A28 52 & (1995)
WHICIAA, W6 e J& AR 4t i o 0t 2 Fp— AR 7= S A 2
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Effect of Cytoplasmic Male Sterility on Main Characters of Cotton

Cunpeng Zhao, Zhaoxiao Wang, Kaihui Wang, Suen Liu, Junyi Geng, Baosheng Guo’

Key Laboratory of Biology and Genetic Improvement of Cotton in Huanghuaihai Semiarid Area, Ministry of Agriculture,
National Cotton Improvement Center Hebei Branch, Cotton Research Institute of Hebei Academy of Agriculture
and Forestry Sciences, Shijiazhuang 050051, China

Abstract The use of a cotton cytoplasmic male sterility (CMS) line can lead to breeding high-quality cotton seeds and
also improve the efficiency of the preparation and decrease the cost of seed production. This study used the JI 2658 and
JI 2658A cotton lines, which have the same nuclear background but different cytoplasm as female parents, with another
six restorer lines as the male parent; 12 crosses were made according to one-to-one correspondence. The F; hybrids
were used to study the cotton cytoplasmic effects on agronomic traits, disease resistance, fat and protein content, fiber
quality and yield. The CMS cytoplasm effects of the 2658A line on cotton hybrids mainly involve lint yield, verticillium wilt
resistance and fat content-related characters. As compared with controls, crosses showed reduced lint yield and fat con-
tent of seeds by 1.61% and 2.88% and verticillium wilt resistant increased by 18.29%. These results are preliminary in
understanding the CMS cytoplasm effects on upland cotton and will be important for using upland cotton CMS.

Key words cytoplasmic male sterility (CMS), cotton, cytoplasmic effect, JI 2658A
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