£ 000 http://www.cqvip.com|

STFHEYER, 2006 5, F 4%, 5 4 1, % 583-592 |
Molecular Plant Breeding, 2006, Vol.4, No.4, 583-592

TR

Review

AL IR SR A

Rk xETe
HEXEAYHESEHRR, L5, 100084
* {5 fE#, liujy@mail.tsinghua.edu.cn

W E WERUR FEEMFERMMEY . AREDBAREA R R OBIEE ARG R T H
R ARTF B, RS TR TSR, IREVBEREEYEH PRI ARERIEEERNE
ERRKES . FRIEA SRR R EEBORTE RS R R R IR B AR FE A 4 B s it
ERAETHRATEREM, BREEMAENER. KXXER T RENERRIES . LHER EREFR.
FEZRA PR3 57 LA R SR A SRR SR S T L SR I R B RR, HH IR T IR A A F P EEN EENE
B4 R IT A .

X@IA RTE, AAMESR, AR, BRIES, MERMEESR, RAFEESR, BERAK

Cotton Tissue Culture and Plant Regeneration

Qin Yonghua Liu Jinyuan®
Department of Biological Sciences and Biotechnology, Tsinghua University, Beijing, 100084
* Corresponding author, liujy@mail.tsinghua.edu.cn

Abstract Cotton (Gossypium hirsutum L.) is an important oilseed and fiber crop. Advanced biotechnology not
only provides an innovation method for cotton breeding and germplasm multiply but also greatly accelerates the
process of cotton breeding. The key to successful application of biotechnology in plant breeding is the establish-
ment of an efficient regeneration system. The techniques of tissue culture and regeneration for cotton plants can be
applied to cotton variety improvement, propagation and preservation of germplasm, inheritance of heterosis and
genetic transformation. Therefore, in recent years, there has been increasing focus on the research of cotton tissue
culture as the source of tissue explants for transforming cotton. In this paper, the recent progress on research of
cotton tissue culture was reviewed including somatic cell culture, anther culture, shoot-tip culture, in vitro ovule
culture and protoplast culture, and the future research works of this field were discussed.

Keywords Gossypium hirsutum, Somatic cell culture, Anther culture, Shoot-tip culture, In vitro ovule culture,
Protoplast culture, Plant regeneration
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AR EHEE TERM. B, Davidonis Ml
Hamilton (1983) KRR Coker 310 FH-&th4H
SLIEEN R LS SR ERREF2ERE, KRBT
M EENER, XEMEEEETENE KR
i#. Trolinder % (Trolinder et al., 1987; Trolinder and
Goodin, 1987; 1988; Trolinder and Chen, 1989) ¥ H
KNO, &R R EREEAR, R THE
WA RIZERE B R R /80, BRI T B ER

A IR IE Bl—Coker R . SHRIN, BRERS
(1987, F E LA B, 20(5): 6-11) 3K Coker K4k
0 M A AR . X LSBT FUAE SR TG B N KK HES T M
A SR AR R RN E SRR BT
oA 40 B 37 B8 N 25 N FR b B 3L S Fh BT 1A 40 A
FERRBEEEKE ). EERMEERERETR
HB.FH HE N R VUER RS, BEE TR

A E, BB E SR BB ARG 1.

xR 1 WIEAH B 37 6 BT B
Table 1 The well-studied examples of somatic cell culture in cotton
T i R0 BIRER B CER
Species Cultivars Explants Results Reference
B R Coker312 Tt BAEHEE XA, 1991
G. hirsutum Cotyledon Plant regeneration
Coker312 THEH BAEHE KKHE, 1994
Hypocotyls Plant regeneration
Nl 239 THEH BAEEE BRI, 1999
Chuan 239 Hypocotyls Plant regeneration
Coker 201, P #BAT 17, thH8AT 19, 8 THEH. TH . ZR. HAEmEE Tk 41 %, 2000a; Zhang et
fe6 5 L gapiil g al., 2000b
Coker201, Zhongmiansuo 17, Zhong- Hypocotyls, cotyledon, Plant regeneration
miansuo 19, and Lumian 6 shoot, leaves and petiole
Coker312, Deltapine90, Georgia, and THEHl, F0t AR B Sakhanokho et al., 2001
Pee Dee Hypocotyls and cotyledon Plant regeneration
RBAT 12 THERH B ERHES, 2002
Zhongmiansuo 12 Hypocotyls Plant regeneration
Coker201 TRl K BRak4h%, 2002
Hypocotyls Plant regeneration
Coker312, Maxxa, Riata, Ultima TS BAEHE Mishra et al., 2003
Hypocotyls Plant regeneration
Nazilli M-503, Nazilli143 THEH BEHE Aydin et al,, 2004
Hypocotyls Plant regeneration
DP50, STV474 THEH Bk Ouma et al., 2004
Hypocotyls Plant regeneration
Coker312, PD97019, PD97021, THEH BB Sakhanokho et al., 2004b
PD97100, and GA98033 Hypocotyls Plant regeneration
RBAT 12, PARAT 17, AT 19, W THEM. FH . ER K XF7 FFKE 4L, 2004
w35
Zhongmiansuo 12, Zhongmiansuo 17, Hypocotyls, cotyledon and Plant regeneration
Zhongmiansuo 19, and Simian 3 embryo root
Coker312 FIZTE 2031 THERY B BEHE, 2005
Coker312 and Jiwu 2031 Hypocotyls Plant regeneration
BAER T Bk Sun et al., 2006
Wild type Hypocotyls Plant regeneration
RH R BER T Al 40 R Price and Smith, 1979
G. klotzschianum Wild type Hypocotyls Somatic embryo
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#R1
. Continued 1
i b SR IR SR
Species Cultivars Explants Results Reference
oI R EAT BAER TS 4 40 R IR Finer and Smith, 1984
G. klotzschianum Wild type Hypocotyls Somatic embryo
L5 ceic) A, A Sun et al., 2003
Wild type Hypocotyls and cotyledon Plant regeneration
5 S PI-528306 TR, T B Sakhanokho et al., 2001
G. barbadense Hypocotyls and cotyledon Plant regeneration
3 FEGFE TS, EE1S, THH R HEE, 1996
282, K-153, K-101, Giza-70
Xinhai 3, Xinhai 6 and Xinhai 7, Jun- Hypocotyls Plant regeneration
hai 1, 282, K-153, K-101, Giza-70
¥E1S T T iRg. 2. AR KEANFH=, 1994
MR A
Xinhai 1 Cotyledon, hypocotyls, Plant regeneration
shoot, petiole and leaves
AR Ulbrich TREH MR HBREM DL, 1988
G. gossypioides Hypocotyls Plant regeneration
QIR L] A9 T B Sakhanokho et al., 2004a
G. arboreum Hypocotyls Plant regeneration
FRE1S T T R 2R M HKEAMFEH=, 1994
A R
" Shixiya 1 Cotyledon, hypocotyls, Plant regeneration

shoot, petiole and leaves

MRAE AR 40 JIE SR A R B AR I R KK RT 23 20 3
BB : R AR RIS AE , 1440 MR TE AR i
BKEE. AG4ALANBSREERHRERER
MSB;, t% f MS.LS.BT fl White % 3% 555, 14
YRR & AR PR AR E ) SH B E . SR Ep
— 7R N Gelrite F Phytagel figE4b7], LAEEHE N
BE. ERGARAESITEPHNKEES: 24D,
ZT.IBA.IAA.KT.NAA.6-BA.2ip.TDZ.GA;.BR
&, H24-D.IBA.KT.IAA.ZT & H. A4k
EFEMIEAREFRD G+ EERMAL, 7T DA
N ERER REA R R R
FUL RS, B TRAEKARER K
Ak,

2 EEh1ER

HHBEFERBAERERNER R, WH
EEERE R A A UG WA R#E Eise kgt
Gk, REREFTHAN . RAFTHRERS
A RN B EEKER TP RRN

Wik, MRIEIEZ ISR BARGAT 20 tHE 70 4R, (B
KHLLR—EHa TR HERNRI B, BEr{ee
RELBRAEASGHA. BRE. RREZR
1, AN RIF AT B B E AR . MIEIE IS REE T RT)
HMESHBEHEKRABFMENBEZIZER.
AN ISR ER AR ERTEEH
HEEW (GkFEU%, 1996; 1999). 1978 £E, Barrow
LExt Ik M AR FOME DR LS HEAT TR HREB T K
BRAGAR, BEARERERY, (VF 2%~4%H)
20 ff 2 TR A B0 4 (n=24=28), HLARAD T DU 44 &
HARF, FEREAGHRAFIGETRLMFER.
J&, ZEHZ %1987, fEMER, 13(1): 87-88)HAEEY)
RERBRAERTH/DAFHRERR, KRE
BEHMEFREAEHT, ERARATUE3SRIFRE
REARBAMBHHALR, MNIEHE T HBIEEDZR
Rt aEaEEREAEN. KREL%0199%6;
199NRIEH X H RERALRERERRENSEE
SR R AR, BN AHHAR b
H R FIA € 2, T 18 3 o5 Bk, FFRE T
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LHMIEALR BRI ERE . REFNAER=F
RERKE. BAT, RS EBERIERAAHAR
HRAL . B DNRTFRIREAGSTHET T RKE
BB ST, R T — LB RRR , (B R 208 238 1
RRBELAMERRRAT, BREEXELAE
BREEMERNE NG SERIE. RATETHEE R &G
BRARTIR BB X BR, EREEDEARPIA TR
HERNNANE. ERET LR THI 0% 45 2
AR R AN, B ARATFRMIERE
TEMEE S FEYERFFARMUEARER, AT
RBEEFHER BEEHAY.

BIEEREFNFANRTSEBR S EHR, H
HAMNES, LA A TEREL, xR
SRS FENBAE RS S TR — 4
. B, BENBEEEEILER (Gould, 1991;
McCabe and Martinell, 1993; 28(& %, 1994) . 1L
EREFHR T 1967 4, 48 Chappell A Maune
BT T REHEARAEZE R SE, (AR BERB Ak . 8
%, Bajaj M Gill (1986) 34T T i HE M 4 BT R B
R, RBEKRIFNAEZEF. 5, BRIMNGFE
LEFRT EFE R EEMHLXAERSEHTK
B3R, S ARBROARMET TEROEHE

3 ELRESR 3%, KRBT EXRIIEE 2).
R 2 WIEERIEFFHIRII RG]
Table 2 The well-studied examples of shoot-tip culture of cotton
EL ERKAD BrgR BEIR
Species Shoot-tip size Results Reference
R A 1.0cm ME%F Bajaj and Gill, 1986
G. hirsutum Multiple buds
Ty A& Lee, 1987
Cotyledonary node Multiple buds
0.3~1.0mm BAHK Gould et al., 1991
Plant regeneration
0.3~1.0mm BA K KELAF, 1993
Plant regeneration
5.0~8.0mm Bk REEH, 1994
Plant regeneration
0.5~1.0mm BAREK KR AL, 1996
Plant regeneration
ER BAEEK Saeed et al., 1997
- Shoot-tips Plant regeneration
0.6~0.7mm MAEZF Gupta et al., 1997
Multiple buds
FHY MEZF Agrawal et al., 1997
Cotyledonary node Multiple buds
THH R BHF BAREK Hemphill et al., 1998
Cotyledonary node, shoot-tips and axillary bud Plant regeneration
=R BAEK Morre et al., 1998
Shoot-tips Plant regeneration
2~3mm et Zapata et al., 1999
Plant regeneration .
THA ER BEHKE Hazra et al., 2000; 2002
Cotyledonary node, shoot-tips Plant regeneration
FHAS, ZER Ak Bajrovic et al., 2001
Cotyledonary node, shoot-tips Plant regeneration
2mm BABKE Banerjee et al., 2003
Plant regeneration
THA, ZR Ak Aydin et al., 2004
Cotyledonary node, shoot-tips Plant regeneration
5 0.3~1.0mm BAaHEKE Gould et al., 1991
G. barbadense Plant regeneration
W Foiy BAEK Hazra et al., 2000
G. arboreum Cotyledonary node Plant regeneration
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ZEREFALIRGHARM BB BF4E, B
WHEAAZREER KR EE 1.5~3 4~ ANEHREE
BT, B RB KB BRE S, T HMEFH4EA
AU TFER ST I, ARIRZE KM ZEESME
&, AT R Th 8% 5 A ZFE FE B(Morre et al., 1998), X %
REFNEBEENRBAZREEMZHBHETR
HFHRIATR. MIEZREFREROER, BRI ERME
FTHEZMEEHARBRE R E &P, HER
ERMRE. BRI RS MiRiEREE%Ad
SHEARZENA, AT EEWRRRER
H%, 1994; Chlan et al., 1995).

4 Rk FABEIE 55

BRREFEBBRREYEEZFEZRKRE
B, M THRERERERAREENRFRRTH
ARl B SRR A e Bk . R B AR
BFRUEARAMAELENBEAZIRNEETR,
FHRIPAKR A i B AR R 3L & 3B 4 i AR ¥ kAT
WA (Umbeck and Stewart, 1985). F7E 1935 4,
Skovsted 1% I B 2270 B2 J5 I Z P IR AR 3R SR 3 b 3%
7%, KB T WD Kx 8 o KA B A fd F, 24
PR, /S, Mauney (1961)F1 Eid 2(1973)5Th#h
W IERR B A R R IEER SR LBk . Stewart 1
Hsu (1978)IBU4% 1A 5 — &k fh A G 2d MiFE
HE TR, TR R TR R EER KRB e M bk . 48
BHZ1988, (e, 14(2): 96-102)F White 3535
EEFFME AR TR, KB T — M.
WM AR R B b . IR, B %E
CH A RZREFRAR BRI IRE T B M . b
HURE xR B BB M e S5 R M . [l M M L 2
AR IS xS 50 JE 548 - M B 4R S S e x
HiEEJL+RrE Je R, I H HIF 2. LR,
bR RS — KR R F AR, P E
CNATEMIR ZHE A (Unbeck and
Stewart, 1985; Altman et al., 1987; ¥ 48 22 1 ¥ & &,
1992, FE KR, 25 (3): 28-32; Bajaj and Gill,
1998). XEHEAREFATHREFTHNREE,
BRI .

WBIEREREFRRE R ERERHTHOREM
FHRMMLBEB AT EMS T AT, HANER
HERSNEEEHFITEAMEAROTR. 1971
4, Beasley MB B A KM THRAREEAEKRE
MERA LIRS, BE ML FATRR THPEK

VRN ZREMARZRERILR RGN TERETNE
i ( Beasley and Ting, 1973; 1974) . B#/5 , Meinert %
(1977)#1 Trolinder % (Trolinder et al., 1987; Trolinder
and Goodin, 1987)5t [5G kB T 7 B A3 SRl Bk L 7=4
WafE AREKNAEERTNEMNMA S ERAR
AU, B SRR — R EERTFERAR
R R B RN TTRE. Triplett (1995)F) A Rk 1% SE0F
KT BEN TR ETER MW, RN IAA
1 GA FIREX TR EN T EFHR
M AP ESAERETRR. 1999 &, X FEE(HE
T, 11(1): 48-56) R A BEHEME 4R M 142 TTRTE
5 IEH P AN T % 2 B R 0 R ER 4T H g
R, X AR B AAEREIENHR I EMXE
EThRE IR B R IR T — & F g2,

5 REREES

HEYRERGETEREMREE, 2iTERMB
REEVRBFAMEHEEREZ —. BYRE
JREEAT LA E BB ASME DNA, AT LT A /)
R, BEFRGETN AN RS, $mREEEESN
MEk kgl e, N THYMRESRR, BN
EZEMENER. B 1971 4E Negata fl Takebe B
TIREHERE RGL B AEFRREEEEKLU
X, HYRAEREEFRE T AIEMERE. Bt
3| 1993 EF SR T 49 1R, 146 N B 320 ZFME
Y RAE R SRR R T BAME, FAMNRE
RSB R BN PREZR M. HERE
Bk EFFRI T 1974 6, 240 Beasley M Ting &K
MEEHIETE S 2d AT AR N R A Rk, fidiEsF
BT /MME. BEJS,Bhojwani Z(1977) M ki
TR A4 43 Thomas At Katterman (1984) Mkt
WAL R 428 Finer J1 Smith (1982) M 5235 Sk 48
T BE 8 #r 45 41 23 . EI-Shihy F! Evans (1983) \ ¥ 5 5
TR E AR R A Rk, SRS NIRRT LK
RGE SRR/ . XU BRI B E A,
B8k AR R A R SR T B e T 2Rl .
1989 4, KBS NPRE RS 5 FI ARG 3118. %
8 4 5.Coker312 M 201 THHEFHMEHERHGHR
Lo B R A U, B UOIRTS T RE N AR TR T
ARER, FE) T BB R A A R NF LT, E4
CEXT RN 8 S8 . AR L 50 35 R B A IR 458
KMERAN T, TR XS R TN
EBEIT T RAE RS B IR TR0 Y, PR 8 S
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MRS 3 RN 3 N FIRE T BAEKE 3). BRE
TR ERKIRE, AAMRMTHFTERE. 2004
4, Sun Fld RS VEEAT T REHBRB RIS 35 R EA
PN FPE R AE AR S, K18 T 18 BRI AR,
Y BAE MR RAPD S EiEHIA 16 BREF
V6] 4 40 PO 2 e P A ALK, IR R B OO O 40
B IRERICAF R . R4 RIARLA T LU B 41 it
Gl OEATER Y ¥ R NG R Yo e ) o
431k DNA R &bifk DNA. X—FRESERE
PR, 3 TG0 BB 2 IRIT & F4 3 M AR E R #

24Nk, WEHARFEENTFARE TR
KR, BB R REHR 5 B8 JE M. 5 k&
MRS MRMOEEER, E2HA R R
RIEH ) M BRI R AR AR H R
B e B3  FRAE 40 B 7 A AR A 5 AR L2 . 4
MREV R FIE R P I B 2 gL H AL
FHHBRE T RIEENTRARR, FR MR
FRANEERBNTBZ —. BHFE—LHE,
EBRIN: (1) HABIF P 2R R KB,
8], dL R A I B A RE N ZERR K. dFhRRERNIE
HPEFFH— N AERE, WIEALAREIFLL Coker F F

ARSI BB R EER X
BOARS), M E KA F. AN EERK. Bk
6 FERNBEEZREY TSR RTNY KBEFENERNRGE, 4
R 3 10 IR A R A 5 O R Th R A
Table 3 The well-studied examples of cotton protoplast culture
P R4 AR IR BrgR SE TR
Species Origin of protoplast Results Reference
it b ARk # K B Firoozabady and DeBoer, 1986
G. hirsutum Mesophyil tissues Multicellular colonies
EBRBGASR BHAA Saka et al., 1987
Shoot callus Callus
Rt AR BB BR&ER4E., 1989
Embryonic callus Plant regeneration
R 40 B TE R BAHK B, 1988; 1989; 1993
Embryonic suspension cultures Plant regeneration
TIERPE R A R BAHbE Peeters et al., 1994
Hypocotyl embryonic callus Plant regeneration
TR &AL BAEEK FHZE, 1998
Hypocotyl embryonic callus Plant regeneration
B A BT R BAERK BER%, 1999
Embryonic suspension cultures Plant regeneration
Bt &, MREBER BA b Sun et al., 2005a
Embryonic callus and suspension cultures Plant regeneration
by FH BB EI-Shihy and Evans, 1983
G. barbadense Cotyledon Plant regeneration
HRER o1 B Firoozabady and DeBoer, 1986
Mesophyll tissues Multicellular colonies
FH BHAHR BRER%, 1994
Cotyledon Callus
I HHBGAER # A SEH%, 1988
G. arboreum Anther callus Multicellular colonies
FLIT KA TR RAR o1 B Finer and Smith, 1982
G. klotzschianum  Hypocotyl callus Multicellular colonies
R R s R 40 LB PE AR K Sun et al., 2005b
Immature somatic embryos and suspension cultures  Plant regeneration
Wi (A BHGHS . R AR R #0 fa FERZME S, 1991
G. davidsonii Callus and embryonic suspension cultures Multicellular colonies



http://www.cqvip.com

£ 000 http://www.cqvip.com|

MIEAAEFEHGEEE

Cotton Tissue Culture and Plant Regeneration >89

ST AL MR &M, B A i’%"%ﬁﬁ
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MK, ERXME. h%lﬁzﬂ,/\iué‘%ﬁﬂ—:ﬁﬁki’a%
ééﬁﬁ{}(%ﬁi%?%ﬁﬁﬁilﬂﬂﬁ, HTHIEHARE R
BARELIAGARKFESNEE,. BREKK
A R BBE R A AEAR R SF R AR RO B, T B
B AR AT E 444, BRI L, o AR e 1 40 R A £ 5
REMURBRESARMTHE SR, FEH
AR GYERR ARG RERAERRE. BE&
AR EKPROBNERTEP S ERAOKE
5, ERBRESEPHEESEREKEEER
&, T B AKX BIRE B K BRI W .
BT B R M R A RS P R A SRR,
I ERTE IR R AL N IER E, AR ERIE

ALHFHERFERK KR RESKERNBE
RHF= LRI MA S RIE S AME, FHEFOE
AR 5 B AR R O 7 A B JR B LA R ] 22 113 5
B, RS EHRRANTRZ . N BMRNERESTE
K5 B % BE SN B R IR B 2 [ B 55 R R D4R
. MENRENEYEEEFRERMMLERE
B, SNEBERLFED AIREE KPR REE
EHBERENEER, SMEKYRK K
R G 2 W 5 SR B 2 R RO TS W 48 B B 7 A
L R R LR &% R W AME G B A HE A
BR, FSMEGLTRESRRE, UERLER
5 RBNEEBEER. BASZ, BLHFREMN
BIAESS F1, — B H T REMR R L3R R, EARIEA R
B SR BRI 3 A MR AR A 4 23 F FE LRI 431 A &
R B IR B R AR 5B
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