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WS AR B AR EARIR 0 ROUNE S A S AR A AT
sk I5,iEER)L, &, HEIE , FREEAT SRR, HkE
(T KFRES & WA F R, AN 310029)

FEE . B AR R L, LR [El 4 B PEG,CuSO, ft AgNO, 5 4L 22, Xt AR B 10 £ 1K 57 A AR A £ 47
(G.tomentosum Nutt.& Watt) #£ 47 7 40 fi 35 55 , K3 T A B R AR R SR B £, 5 W B AR A
(G.hirsutum, cv. Coker 201) 4 th, , £ 4% th 20 o 3 - e A A, EL AR 40 0 AR W 70 7 5, 0 K W (BB Tt 3 ok A 1
By T AR B R E R D B A A KB A& RE W, E 446 0.1mg-L*KT+0.1mg-L*2,4-D % &ty
AT AR, 2 0EH S PEG A FA T EME AR EEAGNIES, A EKEH CuSo,
AgNO; 4 FE T TR MR R R E S A LR ERFARRARNE 2R, £+ 35mg-L?CuSO,+0.5mg-L*?
IBA +0.2mg-LTKT #2 3mg-L? AgNOg+ 0.5 mg-L™ IBA + 0.2 mg-L™ KT 414 F| T f M 415 8 29 74 701K 40 Jg
A

KR B R R G R A R 4 A B4R, PEG

hE4Y %S .S562.035.3 CHRARINED: A
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Somatic Embryogenesis and Plant Regeneration in Wild Cotton Species of G.tomento-
sum

ZHANG Qiao, WANG Jing-er, YE Chun-li, YAN Shu-feng, CHEN Jin-hong, HONG Cai-xia, ZHU Shui-jin’
(Agronomy Department, College of Agriculture and Biotechnology, Zhejiang University, Hangzhou 310029, China)

Abstract: The wild cotton species of G.tomentosum has some outstanding characters such as the higher resistance to pests and
tolerance to drought. However, the upland cotton germplasm with the trait has not been obtained through sexual hybridization
between G.hirsutum and G.tomentosum due to the distant relationship between the wild species and upland cotton. Protoplast fu-
sion technique which depends on the success in the somatic culture of two different species can avoid sexua incompatibility.
The callus inducing and somatic embryo germination of G.tomentosum were studied through the regulation of culture conditions
such asplant growth regulators (PGRS), PEG, CuSO,and AgNOs. The resultsindicated that under the same condition the frequency
of somatic embryo germination and the plant regeneration ability of G.tomentosum were lower and the plant regeneration was
more difficult than Coker 201. But through the regulation of culture conditions, we can get many embryoids and few of them
converted to plantlets. The callus of G.tomentosum induced in the medium with the hormone combination of 0.1 mg-L™* KT +
0.1 mg-L?2, 4-D held good for cell differentiation, and it was better for proliferation of the embryogenic callus in the medium
with 0.5 mg-L*IBA + 0.2 mg-L™* KT. The medium supplied with PEG was not helpful for initiation of somatic embryos. But
the medium of MSBswith 3.5 mg-L* CuSO,+0.5 mg-L*IBA + 0.2mg-L*KT, or 3mg-L*AgNOs+0.5 mg-L*IBA+ 0.2 mg-
L*KT were good for the proliferation of embryogenic calus and germination of somatic embryo. This report provides an useful
technique for somatic culture of the wild cotton species, and also ensures the protoplast fusion feasibly between these wild cotton
species and other cotton species to centralize several good traits into a new germplasm. However, it is needed to study further
about the various culture factors and conditions for building a quick and high efficient regeneration technique of G.tomentosum.
Key words: G.tomentosum; somatic embryogenesis; CuSO,; AgNOs; PEG
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)& ( Gossypium) AL 45 51 M Fp, Hidr g
AR ) i H AR ( G. hirsutum L) #1755 8% (G. bar-
badenseL.), UK —AFARRIIMAE (G. arboreum
L.) FIEHE ( G. herbaceum L.) DU A Fh Sk % 35 45
it HAx 47 D HRFCH R A AR A JE B A b 2
A Fili A AR 15 b T D B 200 Rk, g
B PR PR R M T TR
& R F R E R EIR, B ( G.tomen-
tosum Nutt.& Watt) #2& DU A5 74 B A= A A LY @ fk
20 55 Bl AR RN S R AR TR] Y5924 AADD By ff,
R4, BWMEAZE TCERSEDURIRIR, DU T
5 AR B RAEER 2 Rl A A ek R Y
P RS IR0, 3 o A A ] R 20 i 2 S8 AR R
[i) el | 2 1T 26 3 B A Al DU AR A 0 R AR —
FATZ AN ARG T — S A g Y
A5 VAR ST A= R R %) R 4 B JVR TG 2 A4 AR R A A
FOE R0 A 2 A B ol 1] 2 A Bl RN e TR S5
e SR, A A R AR A IR T A AR AR
AEAAE JLA A5 A A 3R A5 22 A S DU AR
S A Al b AR 210 b A VR PR PR Y B 5 R R DL
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1 AGNO; ZbFH | BIF5E DUAEH AR A A A 4 35 5
PR AR | DL ST 385 T DUAS AT A Al A i i A 4
A0S RIS & A AR R AR R

1 AR &
1.1 SRR AR

B U T v [ AR B A AL 5% T v e Y
AR R, REARORAE TA LI = M N, 4
ZOIR GRS B X RARE MR &R AR 201
UG T E R B E B AL

FEPIEENE Phytagel 432 [E Sigma 23 7l 7= i
HARFN I N E = A4l FEARRE FR R
MS 53 L TEHLY) +Bs 532 LA B (FRTFR
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1.2 SLBAHE
1.2.1  _LCH ISR 22015 FRAER
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2~3W, BT 12MS+30g-L* %k +8 g- L1 3
NEM ARG FREE T B R 3R B R 5 TR R,
JEJE W 16/8 h, YEHEGRE 50 wE-m?2-st, Ki SRR
H1(28+1)°C,, 1 JAlJm , IHRTC IR v B9 IR R
R RSB @G 805 T4 375 (MSBs + KN [Rl%
RUAE) LiAESAGAL, Hrh T IREYIIBA R
5~10 mm, T4 F 2 5 mm2, iR Y1 BE K 24 5 mm,
12.2  IRPER 72 20 19 7 R A M AR 1 1755
P | o A ORCR I B 2R R
B FRAE AT R A 4 4L S A A
MRS . ALl RS 5 A B IAS [ e B
PEG . CuSO, il AgNO; ) MSBs 15 5% 3 | HE1T,
LIWFSE PEG.CuSO, Fil AgNO, X A 147 4H £ 144 %t
FIVARAH LR & A 52

123  HAREZ KT, Tesigiad iy $mh el
kA% 3 B G AT ST, e S AL 2L
HogE ARG & AR ARG G
SRR R IGTE ) A Al 8L e o, AR AR 5% 28
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(28) , PRANMIMENG K A= 003 by g v ek B P A A5
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gtk b LS AME AR DI EI AL TR K 77 A
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A, BRI A AL B BT I 5 R é@ﬁﬁl%éﬂ%‘% ;C. BRI S AL AU 2L 5 D. Bl AR
FFAR 201 F 05 S A 1 A1 s E. Bl AR B4R 201 R IRl S A 1 0 s B RS AR 201 AR TS S AR

1 ERMELEHAR (IFHE 201) ARSMEFHRG AR FSHR
Fig.1 Callus induced from different explants of G.tomentosum and G.hirsutum

® 1 AREHERAE I EMRPLEHAR TR RH AR SN
Tablel Effects of different PGRs combinations on callus induction of cotton hypocotyls

AOALUER N

i MEAA [(mmol-LT) AR % HEE — Fm
G.tomentosum (0.1)2,4-D+(0.1)KT 90.0+1.0 4+ i) BHS

(0.5)IAA+(0.1)KT 29.3+5.1 + e RN B

(0.5)IBA+(0.1)KT 45.3+23 ++ £ 3] Bk

G.hirsutum (0.1)2,4-D+(0.1)KT 100.0+0.0 e+ RERA, B

(0.5)IAA+(0.1)KT 32.0+13.7 + e Rk 63

(0.5)IBA+(0.1)KT 71.07.5 +++ A RN

BN 3 KE T bR, T AL,

AR RN EX T B A A L5 R
FRFEES, HP7E MSB5+ 0.1 mg-L*24-D +
0.1mg-Lt KT By #4E b, TIRGhERD 1 JE 4
A, BB, 7 A /D i A A 4 B R R 3
o, e SEEE £, 28d fEmEE o
BN AR FEAR R R e AR I B K . H
W LIS 2,4-D+KT 41484 T B4
ANFES, 78 IAA+KT 53558 B, T Il =420
HAGAS, 2 sl B % N mmas,
NI IBA+KT A& 8537 35 = B i A 4140
WS LN SN OE TGRSk (>R G S G oK BV

Lz 4140, AT 2,4-DHKT 44 IAA+KT 41
Gz I8, LRI LAE H 2,4-D X B A4 45
SRE T B XEEIEA.

22 EMHEGALIEESERE SR
22.1 PEG X EMA A28 5 n 2, VU5
PRI A= AR D BAR W05 = A W A A S 2
5 SN UiEP 26 o8 iR ST 0B 8 W O A AN D TR RS
Wl Ta e HA KRS, #5140 A e
HAVFER BN AR 73 [ 4k 4% 3 WU, TE4k1R
BRI IS A [ B PEG, BF5E A I] PEG
ACFETa T @l 234 5E | IR 4l 21355
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SRR A A ROR . S5 R R (3R 2), PEG 4b
PEXT B A A SR B A IR . AR
(5.0 g-L™*)PEG &b B X} B i /45 2 434 5 1) 52
M4 /0N , (EL A 475 2H 234 A 7™ B, T A Ay R bR A i
/b ARk B (10.0 g- L) PEG b B X B AR 19
AL BT HIVEA, (R & 05 48U 5T
B ik R A, I PR S A A 2

U, VR 2R R 3 A vy v R J3E 1) PEG A 3
Xt AU SE A W I, HAR
I A, XL, U PEG AR BEA
AT BRI A AR AR AR, (H AR SRR Y
PEG 4b Bl 1l AR @ 0 H UL KRG R, 3
AL R R, AR T AR AR B
PREAE

&2 AEIREH PEG XWERAGALIEBERMEIEL £
Table 2 Effect of PEG on callus proliferation and somatic embryogenesis of G.tomentosum

HiFp PEG MM % /(g-L %) BB /(g-LY) (U MR BRI % A=
G.tomentosum 0 1.31+0.14 WA PERINIIN
5 0.98+0.11 Wik TCIEE IR A > R EE
10 0.66+0.13 g TIEH IR Z IR
15 0.51+0.11 wakts et TIEWI ZEIE
G.hirsutum 1.47+0.05 WA FERINIIN
1.2+0.1 Wik TCIEE IR A R EE
10 0.83+0.15 ok TIEH IR Z IR
15 0.53+0.15 waktn Duieit TIEWT ZEIE

222 EEHAEX BT RG0955F AR

KRR, SRR E LT B AR AR 20 A
AL SRR IR & At B A B 5 ) 4
YEH, 2,4-D+KT MR A G AFI TR &
1M IBA+KT MEREA G A t TRGEMIIR G &2k,

H1 0.5 mg-LYBA+0.2 mg- LK T Xt B AR AL 35
TR A LU B AR SRl PRI R A R 4
o, AR AR R T R A E R R AR I
RrE A/ IMERE (£ 3 IR 2)

®3 ARHERERIENEREETGER (BE)FSEAMIERZ £
Table 3 Effects of PGRs combinations on EC proliferation and somatic embryogenesis of G.tomentosum

e BMEAE I(mg-LY WM 5545 /(g-d ) e AR IR AR 1%

G.tomentosum  (0.5)|IBA+(0.2)KT 0.067+0.034 ik 14.0+5.29
(0.25)IBA+(0.3)KT 0.055+0.004 et 12.3+1.15
(0.25)IBA+(0.1)KT 0.052+0.004 o EA 14.6+2.05
(0.1)2,4-D+0.2)KT 0.049+0.003 i 0
(0.5)IAA+(0.2)KT 0.049+0.002 Wik 8.6+£1.25

G.hirsutum (0.5)IBA+(0.2)KT 0.08+0.006 ik 42.7+4.08
(0.25)IBA+(0.3)KT 0.07+0.008 ik 78.5+10.30
(0.25)IAA+(0.DKT 0.05+0.004 ik 19.96+3.28
(0.1)2,4-D+0.2)KT 0.05+0.004 i 0
(0.5)IAA+(0.2)KT 0.05+0.008 ik 8.3+1.4l

223 CuSO, X/ FH 1L a7 4 58 1 (K 40 e I
KA RGE,, CuSO, X THRAE RN B 5 77 A AR IR
KA R RE AR B R A2 Bk 2k
AL RS B & A AN A CuSO, AR 77 3
1,28 d J5 Ge it i 4 1 g e MR IR & A R
WSINT CuSO, 4% 3% 3k I A 5 2l 21 2% 1l T
HAPRRG, JFHBBTHE, BB

PERTAL L, K IR A 0 ZH 2L Ak AR TS i A ]
W BE (1) CuSO, MM kG B R 5 b e A
35mg-L* CuSO, I FR 5 I, BRI
Prrdy 3 5 i f oK, @it kb 7 AR T R E AR
RAIE(Fed), BEH—E W CuSO, X%
FIsasEA A, AR — o R B R TR
K
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A BRI E 4 EL; B BRI E R 2

;C. BAMMCIRGA ; D. JRARIRB 4  E. f2E/ M

2 EREEREFEELESERBE
Fig. 2 Somatic embryogenesis and plant regeneration of G.tomentosum

Fz 4 CuSO, X ERIE {718 5E KR & 4 130

Table 4 Effect of CusO, on EC proliferation and somatic embryogenesis of G.tomentosum

ARl CusO, IS /(g-L™)  WEPEAIMG ((g-dY) M@ ibr PRI 5 1%
G.tomentosum 0.0 0.067+0.034 LRI 14+5.29
2.0 0.098+0.021 [k iy 11.3+2.88
35 0.132+0.033 *atb> 16.5+3.05
5.0 0.096+0.025 [k iy 16.3+3.21
G.hirsutum 0.0 0.08+0.006 i 42.7+4.08
2.0 0.11+0.018 [k iy 35.67+6.03
35 0.14+0.015 *a > 46+1
5.0 0.13+0.014 iz 30.67+2.08

224  AgNO; X T i IR 1P i 477 45 78 R BR 5 /1
Ry 2, PR IN B BT AR — SRR
RGN LU BIEERS RIS IR R BE AGNO; 5
Frhk b BEFEANIR] AGNO, R BEXT BAR AR a1 77
MIRCR . 45 RRB] (3 5) %51 3 mg- L*AgNO; 7]
B ERIN A E A, HAafi gk
D R R R A, XU TN R B Y
AQNO; A FI T4 B 1 & A= FA IR A=, X B Al
RN AR R IETEAE —E R EER .

3 3t

H Price 3 1979 4F 15 YA E 18 i & 7 B 77
ARAT VLI IRIERRAR LA | 1 2245 AR A% 1Y
A5 A SR 55 A 0 1R A I E A T R B E Y
Davidonis 29k H] Coker310 ¥ I A 473 2H 21 7 2k
R LS %5 L AT T 4 4H A R A P A AR BE
Trolinder 4559 B i A rp 3] <7 1 25 114 4 4 it
WR G A Az RE T ok, S AR AR A 235 5 i s b
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*5 AREKER AgNO, Xt E#7 RS H 8 EME R 4 =0
Table 5 Effect of AQNO; on EC proliferation and somatic embryogenesis of G.tomentosum
i AQNO, FHREE /(g-L*)  WRPE@OsEsE / (9-dt) Wi eiREE IR AR 1%
G.tomentosum 0.0 0.067+0.034 R EA 14+5.29
1.0 0.078+0.026 ek 7.67+0.57
3.0 0.104+0.048 k> 26.7+10.1
4.0 0.062+0.003 (U RIE 2 15+6
G.hirsutum 0.0 0.08+0.006 ki 42.7+4.08
1.0 0.1+0.002 ek 39.7+2.08
3.0 0.13+0.011 k> 46+2
4.0 0.11+0.009 (U RIE 2 33.7+2.08

B, 15, Sakhanokho H 2509 2 R RGAFEHIRT 1)
FREAT TR BSOS T AR R R, A5G
AR Tl ) A A0 i B SR T O i AR
2 Har M1k, {NFE G.arboreum . G.davidsonii,G.
klotzschianum | G.raimondii , G.stocksii, G.aridum ,
G.australe Il G.nelsonii Z-FFP 3R T N1, 7
WFFELAVUAEAR B AR R B AR 8, LS TR Y
il ML BT Al 201 S f IR, 3 3k XS [R] A4
ANFEHFEYI R LI, DL RO R FE /Y PEG,CuSO,
Il AGNOs 1Y LLER, 2845 15 T DUFEAR SR AR AR S
FRAMEIG R AV BTN 2R IFARAS TR/
WFFEAE A B 2ok ) R R 3R R T AN
IS INAS [R] 6 BE ) PEG ,CuSO, il AgNOs; 1] 2 3%
VU5 A7 A AR AR AR A R TR 00 IR K
SRR A AN PEG RS2 Il At
e PR AR A 2 SV R VR T (ER R IR
R, Ui CuSO, Fit AgNO, £ Il TR AL 473 4
W5E . Hrp 35 mg-L* CuSO, + 0.5 mg-LUBA +
0.2mg-L* KT #1 3mg-L* AgNO; + 0.5 mg-L* |-
BA+0.2 mg-L* KT 4 &4 Al T4 4 i i (A T8 hl
FH A, BB BB B A 4 A B AR
Frae B H AR, SO AR A
R IR RBCR A RN T B2 AR E X
AgNO; 714 4 fitg 35 5% v i 1 JH 3E4T T BIF 5%
Philippe Vain 21858 H] , AQNOs TERZE JKHE |
TUORI/INAZ BSERE/INAZ N K S L R ) A 2
I AR A H U RIVE AT R R ts iR
A A2 B AR 73 50K AGNOs B TR A (£
VLA JUTEIS LSRR AR A S5 AT S A A IRk B
e, BOvE T ARSEIRTS I A A 2L ERT , 3R
3 TAHBLAR I 2R . 2805 # A, AgNO;

VBN 06 ) 350 76 4L 80 J 40 B 15 57 v R s 1 1E
WAPE B L ZUTE 5 AT N IAH B R 2F 22 i
A AR i IR A A AL S T A, 2 T 4 s
Vit SV AR Ai R, A5 2% CuSO, X HE 9 1A 4i i 15
FERCR TS A2, Ha C D £ IE I 7 5 1 L2
K Fh Kenblue 19355 5 3532 3 H i3 0.1 wmol -
Lt CuSO, fit i E M i % . A KE R AR
PERLAG R, (VR FIALEL M 75 E— 25T
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