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HARE, & W, KIF
AT U B TLAK R 20 7 AP 3T d B W RL60 9 s, T4 91 4 453003)

FEE: [ B ]8R A HEEHAR Gossypium hirsuum L. B35 2EHIAEN TR 097512, A ki M A A T804 AR FF & 1 H
$RUE— BB R [ Jrih ) LARE AR 8 % 25 0 ST, 1) FH G AR 40 + MSB A 38 AME (A, CaCl, 45 ¥k 158 &1 il /E A T
FARLER , P 4 1 T VA 58 2 R TR [+ 3 8 1) B SR 4 Ak R AU N T HRFLER , F CaCl, ¥ EIMfL 3R N T A iz,
IS Bl AR 85 3% 28 N TR R NS I B 390 S5 778 A 6 0 L B & R o [ 45 3R ) IPE N T 7 i e A M IR B
J95 mm; FRAERFILEROIE T RN w N 3% WS EERR + MSB +0.5 mg - L™' NAA +0.5 mg + L' IBA, 7E 100
mmol + L' CaCl, H[&Efk 20 min; A\ TR AR B A w Ky 4% HEEEFRAN +w N 1% FHILLF4E R +w g 1. 0% R
1 +0.02~0.04 mg - L' HFEHE +0.5 mg - L™ Z54mk, 7F 200 mmol - L™" CaCl, [#4k 20 min, Z A TF T TLH
BN 95.0% , A MFH 35.8% , A ATER BN THRFTP I A . [ 4518 ) 3-8 — 40 F Bfi M A 78 72 2R AR A
TAVFROBEAR  IZ AR GIVE R N TR 24 W B8 T A 5 8 R I RE A

KEER O A TIRSL: W aemat; Za0d; HIRA
432 0042, 5 B AR AT A XEHHS:1001-411X(2016)02-0036-06

Encapsulation of upland cotton, Gossypium hirsutum L. ,
axillary buds as artificial seeds

HU Genhai, DONG Na, ZHANG Zhiyong
( Collaborative Innovation Center of Modern Biological Breeding, Henan Province/Henan Institute of

Science and Technology, Xinxiang 453003, China)

Abstract ; [ Objective] To provide a new manufacturing method for the artificial seeds of upland cotton,
Gossypium hirsutum L. | using axillary buds. [ Method]The axillary buds of upland cotton were used as
explants. The explants were embedded by embedding solutions which were composed of different concen-
trations of sodium alginate and MSB after sterilization, and then immersed in different concentrations of
CaCl, solutions to solidify and obtain artificial endosperm beads. The artificial seed coat was obtained on
the outer synthetic endosperm beads which were immersed in the solution composed of high concentration
of sodium alginate and methyl cellulose, and then immersed in CaCl, liquid. After added the bacteriostat-
ic agent to the artificial seed coat, the seed germination experiment was done in nonsterile substrate.
[ Result] The axillary buds could be made into artificial seeds after disinfection treatment, and the optimal
length of explant was 5 mm. The optimal embedding program was found to be the combination of 3 %
sodium alginate + MSB +0.5 mg - ™' NAA +0.5 mg - L. ™" IBA , and solidified in 100 mmol - L.™" CaCl,
for 20 min. The optimal combination of artificial seed coat was the solution of 4 % sodium alginate + 1%

methyl cellulose + 1.0% sodium benzoate + 0.02 — 0.04 mg - L' penicillin + 0.5 mg + L~

WS B HE:2015-06-16 {4 H AR A E] :2016-01-18

5 HH AR PO L ; hitp . //www. cnki. net/kems/detail/44. 1110. s. 20160118. 1513. 008. html
YEZ R AR A (1966—) , B, @1 #3% , 1 +, E-mail : hgh1013@ 126. com
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paclobutrazol, and solidified in 200 mmol -

L' CaCl, for 20 min. The germination rate of synthetic seed

was 95. 0 % ,the rooting rate was 35. 8 % . The artificial seed could germinate and grow into seedling in

nonsterile substrate.

[ Conclusion] A new asexual reproduction technology making artificial seed is

obtained using upland cotton axillary bud, and the artificial seed can be converted into seedling in non-

sterile substrate.

Key words : Gossypium hirsutum ; artificial endosperm; sodium alginate ; paclobutrazol; axillary bud

H 20 fit2g 70 4E4X Murashige 2 i AfF ] A T-F
FHIBA LI, N TR 7 BB 5 o &, 1985 4F
Kitto 25" HGH THAE N AT 717 I Rk 80
Bt i 22 iR P B N T 7 ol BRORS B g, A 32 AR
ER /N kAED BN kD el o
wU A SRR A Y R R RN g
Bt set st st A MRk
FENLFEY Z—, Bard: = LA Gossypium
hirsutum L. & ARFR DA HAZ A0 R A & 18 WA ) 24 1R
Z% s e e A P M A T R
FEN T RMEREZ R, AR By 5%, XA R BRI 1 il Ho A
R SRTN o AR R T SR
Z— , N T Fh 77 bRt a8 To vk 2 | 8 22 Fp 00 5 K
SGIEPR TR GG A S 7 A A ) R LT RS, DA
B ANBEFR B —Fh AT A7 AR 48 TCME B0 O ik, 8
AEA S PP L8 40 R0 2% 28 Fh 1) FH T RE— 2R &2 55 VA 3K
(3R AE . 1995 AR KA LT 4 H2l T A AE N T Fh 7
T, (E VR (s 9 0 A 7= ok B AN B
FRETE 312 AR R AT MG . H RIS AE 420
LIRS 2 A ASANL 2 e DR 750 R o T EL A 400 L RS i %
A T LA B e A WA 0T DR] e ) A 4 VR B
FEA ™= LT HET Bt A N T Fb i B R BR AR
el AR 2 S PR R AR AR A, H A K R &
R IR T B 9% 25 HAT SRR A R 04 A
SRR . ARHIF ST LA Bl AR B 55 25 M RE, XS SR A
N TRFIHIAE B &35 AT T HR5T, DA A i o Al A
TR T PR B AR A

1 MRS

1.1 #l

i b A Bt A bR BT 47, 2014 4 4 F 25 HFR
TR R =B i e, e RFRE
1 ~2 em B (& 1a) UM A
1.2 7%
1.2.1 BisFas seldEeH: A —80m bl A

B, KWAEINR A, e N 75% B LB
VWEEE 0.5 min, 75 1 g - L7 SRR P I 3
min, JEIEKIPUE 4 RULE. UIEDVRE IR 23R ER
AT LW IR SME R (P 1h) .

Ni"
N\H

a: MR LAIEIRZE; b AT I E SRR
1 AIERTEHBEMARE IR
Fig.1 The axillary buds of Gossypium hirsutum before and

after processing

1.2.2 ATAFeHE  ElEE L TEME, %
BEFR G R [ MSB + 6-BA + NAA + 2 274 +
TEBEIREN ] v, CaCl, ¥ W A Ry 88 [ 571, % 2R 1k 4
WA RA T ASEFRZE, A CaCl ik H 17 B
T2 S 20 min, ARG N TR CFE MSB
( Murashige and Skoog ZEAREEFEH: + B R 3R B HLAL
5%) +7 g - L7 3508 +3% (5t 4340 A4 0 15 7%
LR R, BRI (25 +2) °C , GRS R Ay g K
12 h, JEREEE 20 ~30 wmol - s7' 15 d JE e
N TR &R

FLIRAY 5T 5 5 ] 550 W B2« T I AS (W] A3 A
(1% 2% 3% 4% F1 5% ) WGTETR4N + MSB, 43 5 1F
NI e BE (25,5075 ,100 A1 200 mmol - L™") f4
CaCl, W A T [ A3 R A MR 47 i N T A
HIfE MSB +7 g « L™ BHR + 3% (Joi &40 400 6 %) b
FRE IR FRER 15 d 5 A TR T I &%

N TRFLH R By 28N TR FL 3 A 7]
R MY I ZE (0 ~0.5 mg - L™'NAA, 0 ~0.5
mg + L' IBA) K A T /07 Fhifi£E MSB +7

http://xuebao.scau.edu.cn



38 oMok b K O O W

537 &

g« L7UBRR + 3% (Jis 43550 6 2480 1l 0 0 5 3 L s
75,15 d JEME N TRTIE &% ,30 d J5 e R

N TR & T %8 1) N TRl T B IR 4N
WRZLIR 73 012 A i 53 5k 0.2% 4% 6% 8%
F110% BN KRR 30 min f5 , BUCHS % iR 0CE 7R
B TAES 24 b, WERIKF, FE2) N7
PERREAIAFLER , 23 SR AE B 53 ECR 4% (5% T35
R4 (& 00 0. 1% 0.5% (1. 0% 2. 0% 3L
2F4E2) 1 20 min, 7F 200 mmol - L™" CaCl, {F ¥
20 20 min JE SN TR TRz, RS 24 h R
RIKE,

JeKF = (WKRTETE - WK 5 st ) /K fi
i x100%
1.2.3 AR HLRE  7EETHA 4 em JBEH
W REE [ mCESRT) « m(IE4) =1: 1], 55/ 1
WA AT, & S E SRR 2R R
AP, EEBHZ R KB 1R, Bl 4 i N A
TREAZETT A, B R RE R 1 om, B T RHIR
TN, (25+2) CHiF., ARFMZHE 1S d Fgit
B &% ,30 d Gt .
1.2.4 ##®sit M50 A TH, EE3 K,
it R SPSS10. 0 AL BE /3 Ar . B K 401t L
N TR il i e, #&F0 15 d K5, i1t
N TR0 R 5 B R 400t LIl R S5 TE LA
FRZEMSE R AN T, JFREZERS IR I LT i B
GATARAEN TR F R R

W &% = RN TR /36 Fp B2 x 100%

B R = 2R BV &0 N TR TR x
100% .,

2 #ERE5HMH

ERERNFN CaCl, IREX A T FIIZ T
FEMFSERR AN T 5 73 R 1% (2% &Y, CaCl, ¥ i
425 mmol + LB}, B FA8 Hefu L5 XTI LURE
PRANER B AUIE B, (R85 i B 24, PR 6 1 ok
G o BUE S ECR 3% () EEIRAR T LU (HAE R
[F]V B CaCl, [ ARy RINAN[A] 3% HEBERR AN + 100
mmol + L™ CaCl, 3KF3 A TR0 1 it 2 4, 5 38
A5, B B /D R R B e i R 3 (R 1, A
2a) o MIEEEFR A A TR A3 E = 4% B, U R s Al
BRI R 2, N TR R KRB 2, B &
AR, BB 5 BOR 3% M R 4R + 100
http://xuebao.scau.edu.cn

2.1

mmol « L™" CaCl, J3& BT/ TIEFL BRI & o

F1 ERBHT CaCl, KEMAIHFRERBEL M
Tab.1 Effects of different concentrations of sodium algi-
nate and CaCl, on germination of encapsulated

axillary buds

w( HEE c¢(CaCl,y)/ D
R4 / % (mmol + L.™")
3 50 11b 74b
3 75 12b 78b
3 100 9a 100a
3 200 13b 68c
4 50 14b 66¢
4 75 15b 65¢
4 100 16b 54d
4 200 15b 45e
5 50 11b 71b
5 75 13b 68¢c
5 100 16b 52d
5 200 20c 32f

1) 3350t 18 30 d,¢ A 85 & P0 & Bk i) 5 R 30 e AR —
AFR B FHE AT £ F R B FE(Duncan‘s % ,P >0.05,
n=3),

a: AN TREIT b NTR77E MS JiJihk EWi & c: AT
FT 3 JETFURLEAR 5 d 4 JASTE BN TR T A /Nl
B2 MMM EFRFAIMFRENE

Fig. 2 Plantlet regeneration from encapsulated axillary

buds of Gossypium hirsutum

2.2 ATHIthMERLYATMTHEMER
e

PRV 9 51 A AL, O TR T % 1

TR B F A A S AR, Bt A TR
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AR , 45 < )P Il A 5 R 25 i TR 39

TR LT B B, 7E N TR FL A IBA A
NAA, 2 PR AR A0 87 e B A AR B85 i) DL
F2OM B 2b 2¢, HIFR 2 R, BSANPER X LA
TR LA R A AR I Ul A 7 il s A 7 5 2
RFBAMGS R R E BEAE M 7R mEs
NAA 5 IBA fif , N T AR B, AEA [ e 2
[F) 22 5 A W25, W 2l ol 2 AR R S 3 o
A PN SR -d S S E PR E U LS
e . N TR IR E 444 MSB +0.5 mg - L™
NAA +0.5 mg - L™ IBA, HAi & EH 95.0% FHRE
A 35. 8% , H A KH R AF (K 2d) .
®2 AIRAPEEMMHTHELEROEM

Tab.2 Effects of different growth regulators on synthetic

seed germination and root formation

p(W#)/(mg - L")

NAA BA AR/ % HERE/ % K/ em
0 0 8.0f 0d 0.1+0.3¢
0.1 0 23.0e 12. 3¢ 1.4+0.3b
0.3 0 24.2e 10.1¢ 1.3+0.3b
0.5 0 62.3c 28.6b 1.7 +£0.5b
0.7 0 55.1d 25.3b 1.6 +0.4b
0 0.1 26.1e 18.1¢ 1.4+0.3b
0 0.3 29.4e 22.1b 1.4+0.3b
0 0.5 68.1c 27.0b 1.8 +0.5b
0 0.7 57.6d 26.1b 1.6 £0.4b
0.5 0.1 86.2b 28.1b 1.7+0.3b
0.5 0.3 91.5a 30.4a 2.1+0.4a
0.5 0.5 95.0a 35.8a 2.2 +0.5a
0.5 0.7 92.0a 33.2a 2.0+0.3a
0.1 0.5 85.3b 27.4b 1.6 +£0.3b
0.3 0.5 91.3a 31.6a 2.0+0.4a
0.7 0.5 91.1a 30.1a 1.8+0.4b

1)3&500 ) 30 d,# KR &V 50 AA AT R 5 438
B =R NBFHE AT 2 F REF (Duncan’ s
*,P>0.05,n=3),

2.3 SMEEKMXIFEHAEA T FEHEEZFERDY
=AU

RT BRARIE BRI SME AR, XA TR KNS
R TR B 2 He e, S5 IR L 3, i 3 Al A,
AFE2 AMEARHCAREE T K 2 mm, N TFF85 & K5
8.1% ,H 4 mm B FFHEMRFLL 2 mm 195
5.7% o EFRFNTRFIYHT AR AR5 HME
PRI R/NEIEAR S, Bl SME K B3 in, N T b5
B AR AR RGN (B Smm DUE A B

PE2E 5 BB RO SME IR A AT N TR ik, (B %

AL A EEA] , AR B AR A MEIR K Z 5 mm,
®3 BERFKEXTAIMHTHERFNZMW

Tab.3 Effect of nutrition bud length on the survival of arti-

ficial seed germination

AL Dy mm FFEA BTRR % AR %
1 2 50 17.2c¢ 14.4c
2 4 50 25.3b 20.1b
3 5 50 95.1a 35.6a
4 6 50 96.2a 35.4a
5 8 50 96. la 35.6a

DR #HEERAAF—ANABRANEFEH AFTEFAR
% (Duncan’s % ,P>0.05,n=3),

2.4 ANIFhEHIKKERILE

N TIRZLER 3 538 76 o 73 50k 0 2% 4% |
6% 8% 10% .12% 1 14% ()RS I b , =29 30
min J5 BCH, A7 24 h 5 28 KR 4 51 90. 1% |
90.2% .90.4% .85.4% .84.5% .83.2% .83.1% FlI
80.2% . Al UL, MR g BLAR LA BUBRPE , RETE N
TAFAMNATE B — )2 A A H AR AR ; Bl & T
S TR v FEE B4, N T Rz GRK A 34 (B w Ry
14% TN J TR B g AL B R, N TR 7 20 K R AT i ik
80. 2% , Kt , P IR AR A AN 2 il VR N T Bz 1 348
Wk

TR P o A T ) B o PR R A 23 A
TR KB SR (F 4) BoR, w 4% F1 5% ifg
TR BB I HY 2 A 22 A R b R 2 A — o
IR | AN [] o i T L 2 4 XK SR B 5 k25
5t AH w Sk 2% W IEEFHEZR N w Ry 5% g 5 R H )
B, VA R 0 B B el R VR -1 RS , w Ry 1% LA
TN H YR A w N 4% W EEFR AN 4 A B vl 3145 B
FNTFN 24 h LK HERE R4

R4 BERNSPEFESEAMENMTFRARNHZME
Tab.4 Effects of different concentrations of sodium algi-

nate and methyl cellulose on water loss rates

w/ % gk w/ % 5k
IR AN WP RLELTHE R /% | IR WA 4R H/%
4 0.1 5.1a 5 0.1 3.5¢

4 0.5 4.2b 5 0.5 3.2¢

4 1.0 4.4b 5 1.0 3.2¢

4 2.0 4.4b 5 2.0 3.2¢

D#BERAAA—ANAMRANEFHE AFEFRREH
(Duncan’s % ,P >0.05,n=3),
2.5 AIHMEHRFIMINEFNHFHEELZRNEER
R T EEIMN TR A SR A T I R 7E
http://xuebao.scau.edu.cn
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AN

837 &

NTRHBZ R ESIn T 3 R, 2558 (R 5) s, A
TRRF AR R A AR AE T A ilis gy, ok
FET 7R 3 T TR ) e B2 B AR N AT A B8 BT
YeARET R o TEALHE 2 ~ 4 v 5 PR A R 22 5 e
FRIRI , B 7 3 3R T, I Je R T, T e R
1£9.8% ~12. 1% ; 4R RGN it 0 B = 1. 0% |
p(Z%M) =0.5 mg - L' p(HFEHR) =0.02 mg -
L7, N7 & S RIS Y, 5 e Y <
2.0% . HALIES ~10 RIRI, i v o BEH BT 70 o A AR
SRR AR B2 5 0 w0 S 1. 0% RN +
0.02~0.04 mg - L' HEHE +0.5 mg - L' L5k,
AERRS ~ 10 FYT5 YA, Ul 2200 R H R BN 5 7
R AR O EA L [N P ASOR b, S HORE
BB 28 B T5 7 TR T OCEEPERI A

£5  ATHFH R MADERN TSR ARG TN

Tab.5 Effects of bacteriostatic agents added into artificial

seed coat on pollution and root of seed

s w( RH p/ (mg- L") HYR R
i) /% THERER A ZHW /% /%
1 0 0 0 100a Oe
2 0.5 0.01 0.1 12.1b 12. 1¢
3 0.5 0.02 0.1 11.1b 11.1¢
4 0.5 0.04 0.1 9.8c 9.8d
5 1.0 0.01 0.5 2.0d 21.1b
6 1.0 0.02 0.5 1.1e 35.5a
7 1.0 0.04 0.5 1.2e 35.4a
8 1.5 0.01 1.0 1.0e 32.4a
9 1.5 0.02 1.0 1.0e 31.2a
10 1.5 0.04 1.0 0.9f 31.2a

1) Rl 3l 4486 LAR —ANHR B FH4 kT 27 RE
# (Duncan’s % ,P>0.05,n=3),

3 WiRS54iR

FVEFZERIEN TR A5 200 5 7T LUEE 5
TRAH MG & A b= A R e AR 5 B R 2R AR 2
WM 25 T, ARG e TR Al B i (¥ R e o s Hr
FEAR T2 B AR 0 1) FH v 35 R A A R B 3 Y
JoT %k i MRS 35 % ZE AT T A 3L A0 3 R A v R
JEMG SRR S BT RFIE TE SN T, i
A5 i N TR AR E 510 3% T BERRENFE
100 mmol - L™" CaCl, H1 [z i 20 min, X 5§ i3
2T g R (HLS B R M ML AR T
Pl o e R AN e S A 22 )T RS R B
A A N TR Al (H 5 B IR A
TR T2 BRT— M WA ) | BB, SN

http://xuebao.scau.edu.cn

FEHIAE S mm S,

FAHIAE N T — i HJ2 X S AR R AT 1
YA, AR T 3 TR T 1 Rk T 2
DA A N THRFLA A TR i, 1 Yl
NTIRZL, 85 A8 35 Uy 22 200 A2 F A A 1Y
PE IBA FI NAA, BUES & AR N TIRFL TR AT
WE Wk R 8% , HARMEL R A MR BLG: ; %Ml IBA
o NAA B0) N TR & FUAEARAME R (AL A 18
R o B G2 20 45 AR IR 26 VR 20 AR 1 ol
VEN R85 AU w0 Sk 2% T3 38R 40 HL AT S 0
TEA[ER , 3RS 40% YRR . ANIRIR 25 R BoR,
T PR TR BN Je B T 1 3 B0 3% 1 HRZL 7 b
MR 5 97 25 PE N T RS a8 0 3 & 4k
B & FIAE AR, 7 A 1R 25 5 04 D R ] B AMEL RO
[Fi) 15 A1 o

N TIRZLHIAE 56 BUR , A it A8 v 2 7K [n] R 2
TN TR TR B, 3425 BT A
TR FELRACRET 80% , A\ T FpF WKWK & J5 i
KRB LR 70% LI b, 25 5 K K& T 80% , H:
N TR0 F 0 & s T o At onr A T e it
172 YA BRSNS T AN H — Aok AR,
X FEH YT T R Elvax4260 J& 547 Rz, &
BLATB K O 0] 28 Rl e 3 1 46 el A S5
R AEHC TR B3 B ) I JC g5 ] A, 3R KA
N TFRF-0F 5 v & BP9 s B B B T LAAE S N T Rh 7
f6 ol g A 2120 (E A AR S 36 v S B TR 44 TR Y R
ATl , FLAR KPRt AN, SR I s R 4, (W]t
WP B 4E R AWK CaCl, , 85 A, w 2 4%
TGITREN +w Ry 1% B ILLT 4 R )5, 76 200
mmol + L™ CaCl, #£[& 20 min, A LIRS &E A
— T LGS & TR () B

FEN TR FE A s o o 4 oK R TR e T R R
IR, B AR T R R 25 R R, M4l
BHwH1.0% FEHF R +0.02 ~0.04 mg - L'
G +0.5 mg - L7 2300k 53X 5255 R Rk s
A I GES AR, ULIIAE A TRl R Fr A
B2 mT LA TR 7760 1R BT 0 &, i
PR AT ARAS AR TS e (1. 1% ) R i A AR
(35.5% ) , AR AE IO 25 F T AR N TR 724
MR 35% oA, Ut BN TR e 98 om0 5 7] 5 A
N TR0 85 & 5 B = A2, i Ae N TR 74
HRRAL I S A R iE— 5%

AHIF 5 FH AT — b ) I A 85 3 2 VR L T b
TR, RV AME AR K B 5 mm, RFLERf 3
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H 3% HEFETREN + MSB + 0.5 mg - L™'NAA +0.5
mg + L~" IBA 1 100 mmol - L' CaCl, [&4k 20 min;
NTFBZECTT A w R 4% T8RN +w i 1% W5
FY%E +w N 1.0% EH B4 +0.02 ~ 0.04
mg - LB +0.5 mg - L7 A0, ZATHT
JCR B % 495. 0% EARR 35. 8% , nl AEA R T.
BT A
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