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WE A HUAXERF S ROIMEE, #HT TRGHAMBESIEREERR. SRR\ V04T T
HBAESMER, BT RFEFH N 90.28% ;LA MS +1.0 mg/L 2,4 ~ D +2.0 mg/L BA N RIE R FIBKE
J9 g/L SR IEFRA B REY (8] 15 d B, E5R 0 A BORR A S BEEAL MS +2.0 mg/L BA HRESLIERE,
AT MS BFRE R EERERE,
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' THE ESTABLISHMENT AND OPTIMIZATION OF THE REGENERATION
SYSTEM OF WELSH ONION IN VITRO
YANG Jun - jie, TAN Wei, PENG Jin — huan, YU Yuan - jie

(State Key Laboratory of Crop Biology, Collage of Agronomy, Shandong Agricultural University, Taian 271018, China)
Abstract ; The different organs of welsh onion - seeds, immature leaves and roots were taken as explants to in-
duce callus and regeneration. It was indicated that the seeds were the best, callus induction rate can reach to
90.28% ; MS +1.0mg/L. 2,4 =D +2.0 mg/L BA is the subculture medium,ager concentration is 9 g/L,the in-
terval of subculture time is 15 days, all can reduce callus vitrification effectively; MS +2. 0 mg/L BA is the op-
timal shoot regeneration medium, and MS medium without any hormone comniation is best for shoot ~ extension
induction.
Key words : Welsh onion; tissue culture; callus; vitrification
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1.2.1 XEMFABRE HXBFTH 70% KTEHEEYE 30 s, B 0. 1% #9 HeCl, 1§ 12 min, R/5H
TR PE 3 U, ERE MS AR L, HFRAMA 100 ml =AM, B ORE O FFREN 25
T, 620 3000 Lx, HRAEE 12 b,
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1.2.1 RESMKRGHESZ O AR, B RKENRKERFEMBIARIMEFBER MS Bk
M=MAEPERTER, A TKE 10 em Z240F, B VTR S R BT B R B R . P B —H3aK
Bl em A4, SIEMAGHHESARFERE L, SiHERGR, R =K, HoFHAAEFERH
FOR) B, QRSB T, HEEXKENKAMN FERIAGALBSERE L,30 d %HA—
o Gt AR, EE 3R, INCFHAGEMERNM TR, @230 BN, BRKEHKE
FFEBE TR BT LIRS, R R XAER U0 (EEAEDS
)  REEMAAGASBSERE L, St E AR, E5E 3 K, iR B ABERERN KT O R
.

1.2.2 gHandst BRI KNGHARHBIARRMN M LIEFRE L, 15 d RS HER,
1.2.3 BAGHGAR BOMLBSFNAGALSEEIERERE L, 1S d BRITERE,

1.3 HEH&EH

MS +2.5 mg/L 2,4 -D+0.5 mg/L BAP! [ pH (&} 5.8, #E#¥ 30 /L, 3505 8 o/L HAGARFESIERE
2.

MS +2.5 mg/L2,4 ~D+0.5 mg/LKT 8§ MS +2.5 mg/L 2,4 -D +0.5 mg/L BA” ,pH i 4 5.8, ¥
$30 g/L, 559 g/L;MS +1.0 mg/12,4 -D +2.0 mg/L BA™ pH {8 % 5.8, #8530 /L, 55 8 ¢/L,9 ¢/
L 110 g/LU gk iR s,

MS +0.5 mg/L NAA ,pH {7 5. 8, %5 30 /L, A% 9 g/L;MS +0.5 mg/L NAA +1.0 mg/L BA™ ,pH
5.8, AHE30 g/L, 559 g/L #1MS +2.0 mg/L BA® | pH ffi % 5. 8, FEM# 30 ¢/L, 3 f8 9 &/L H4ML %
FrE.

MS HEFEEATINEE (TR MS,) ,pH 0 5.8, 4685 30 o/L, Bl 9 /L HEREFHFED,

2 HREHH

2.1 FEMEFRERGARESEFE LHAGESER
" LAMS +2.5 mg/L 2,4 -D+0.5 mg/L BA N@AGHLRFE FIHIRE, A4t AR PR O AL B
FRIMEE, AR FERAE L,

R TRMEGERGARBSERE LNAGESER

Table 1 Callus inducing from different explants under callus induction medium

SMEE HRH LR HER(%) RS
Explant Explants innoculated Callus induced Callus induction rate( % ) Growth state of callus
% 1
o 60 4 6.67 BEHKRS
Immature leaves Growth state weak
i
50 0 0.00 —_
Roots
F L
90 25 27.78 iR
Seeds Growth state good
PO fpF 2
360 325 90.28 BRI
Kerf seeds Growth state good

MR 1AW, %04 15 d, £ 2.5 mg/L2,4-D +0.5 mg/L BA §y MS EfE 553 E, A S 2R
AR OB AR T, 5515 90.28% (Bl 1), M 1 B, IO M FAEEL ARE, Hif @t mR—5;
HREMT, AESFRRE27.78% (E 2) . fiE 2 &, HFHanRA—, HENANERBK; 4
MR AA6.67% (K 3) A 3 Fill, AHHAKES AN EE BNEHEER0, UEER
R, EZAR KN T, AMTRRENIMER,
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2.2 MERENSGAAHEBMLAER .
KR FRIRIE S E 0 B H SR B EFHRE MS +1.0 mg/L 2,4 -D +2.0 mg/L BA™ |, 31
FHEARMBASRET , BHANBEMRE, ZERBE 2.
R2 FERENQGAKNEREER

) Table 2 Effect of agar concentration on vitrification
HEWE (/L) EMRHK BEARHH RGBBILE(%)

Agar concentration Callus innoculated Callus Virtrified Virtrification rate( % )
8 160 46 28.75
9 100 9 9.00
10 132 8 6.06

B2 B, R EPHIEEE g R 2P A KD RESRANHENEE ST B A HE
BN, 24 MS +1.0 mg/L 2,4 -D +2.0 mg/L BA BUARYREE 8 o/L R4k UsEIr By, Bra L3l 28.
75% BUHE W IMBRARIRE R 9 o/ L i, MOTA LB TN 9% , FIBIL T Z BT B, SkeE AR ik
FEF| 10 g/L B, BB RS FERE] 6. 06% , (HIX B} B S B AT B, EFR Y R MBS E M AP IR R E R
B, BhEKEE, G5 LAER ALBEATIRKRE R ¢/L,

2.3 BEFFHNVGARAEBMLORME
2.3.1 #MERKSEHABLYGYH A EBENRRITHRE, SRITANTRLER, 2B MS +2.
5mg/L2,4-D+0.5 mg/LKT(X# BA) ,MS +1.0 mg/L 2,4 -D +2.0 mg/L BA #4053k, KRR
3,

£3 AEMERELEDRGHBAHRR

Table 3 Effect of hormones combination on callus vitrification

MERL ERRGHR b iCviE AR BB LE(%)
Hormones combination Callus innoculated Numbers of vitreous callus Callus vitrification rate( % )
MS +2.5mg/L 2,4 - D +0. Smg/LKT 103 26 25.24
MS +2.5mg/L 2,4 -D +0.5mg/LBA 101 21 20.79
MS+1.0mg/L2,4-D+2.0mg/L BA 104 9 8.65

ARG AR FERE AN RESR AR HES

Note: Callus for experiment are induced from seeds without propagation

BRI FH,LAMS+2.5 mg/L 2,4 -D +0.5 mg/LKT HAUEHFRE, BB BURMRE, X7 25.
24% LI MS +2.5 mg/L 2,4 -D +0.5 mg/LBA R0 HE, AT BIAELRE, X3 20. 79% , 7] |,
i BA VB KT fa , OB AL R A BT, A MS +1.0 mg/L 2,4 - D +2.0 mg/L BA N4EUIEIFRERT, &
B BB, BRI RN 8.65% , ZF ML, MIP A NBRKER 2,4 - D X T RAGHRKH
BALE —EREM, BA TE AR HA S ER/EART KT, MS +1.0 mg/L 2,4 -D +2.0 mg/L BA N &%
AR, :
2.3.2 SANEFARTEHHBLHZ S LIMS+1.0 mg/L2,4-D+2.0 mg/L BA,BHAE9 g/L K4k
A, WA R B4R B R AR BB ER, R REK 4,

®4 SKERRERGEAANBERENR
Table 4 Effects of propagation interval on callus vitrification

#ARetiE (R) A y187iE 2 NE ROHBILE(%)
Subculture times( day) Callus innoculated Numbers of vitreous callus Callus vitrification rate( % )
7 104 5 4.81
15 ' 101 9 8.91
20 102 15 14.71

HHURR AR THES LN RS R AHHR

Note: Callus for experiment are induced from seeds without propagation
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C@mFE4FS AR N T d e, S GEEELR N 4.81% , 1R 15 d BB LERN 8.91% , [HFS
20 d BE AL N 14.71% BEE S RIE R R E K, A SN B (L R B B B A %,
HAPEET ~ 15 d WIEENA , SR Mg, 8t 15 d FR AR . SO 4k UEE 3R 8] 5% 8]
FEMT 15 d N, SR 3 WENSHAL U ERKEL(E 4) 8T —2 b BUrHER
2.4 SUEFENDGEAASTHEIE

S+EILLMS +0.5 mg/L NAA + 1.0 mg/L BA,MS +0.5 mg/L NAA Al MS +2.0 mg/L BA J4rbig3
2, AR RES,
£5 REREWBGARS L EHHW

Table 5 Effect of hormone combination on the differentiation ration

HEEIL BRI 8 LK BOALE(%)
Hormone combination Callus innoculated Callus differentiation Callus differentiation rate( % )
MS +0.5mg/L NAA +1.0mg/L BA 30 19 63.33
MS +0.5mg/L NAA 32 18 56.25
MS +2,0mg/L BA 30 21 70. 00

&S B, LU MS +0.5 mg/L NAA o gedk, B4 (LRI, K 56.25% , LA MS +
0.5 mg/L NAA +1.0 mg/L BA I MS +2.0 mg/L BA Jy/rbssedk, MOHL M L RET LB R , EAEXT
TE ,MS +2.0 mg/L BA Rt FRitnt MR T &, 5 70.00% , LA MS +0.5 mg/L NAA +1.0 mg/L
BA 34kt F B 63.33% , - LR BB REAR . LA MS +2.0 mg/L BA ALl Frk, ML 8L H
BT S) , RFZERM—FEE, 7T AR R AE, H A MS +2.0 mg/L BA AREMMLETRE,
2.5 RHGAREEREFELHERER

ARG IEAT B R 09 MS(MS, ) B R B A iR EE FR 48, 1R 3 KB R, WE R AL AR, —FE
FRGHLEEARSE, 25 SRR AEMNEGAS T HRZERY L, BREM K, SHHALSKAR
5 100% (ES) o
2.6 REENIMLBH

FAEERTEAR RS PR — DA LA, RBUE R G ke ARRFES R B A RETHIK
EHYMEBR. GBS =ARNEFRAEPEINERTRES d, 858400/ M0 0 RS &I TR
BB, AW KRG IR 4 AR , RO DaER R 10 (AR R BT R BRI, AR S . (WA 6)

3 g

3.1 SMERERGE

IR B SRR 2 BB A NIRRT et e 2R e R R A
BRI RT 2 ARG 72 IR A T 2 BRI AR L IE R AT A1) O A B RN O SME R 4 R
TRARZ, 5 R R PR RISME AR B9 A 7 32 22 S AR OK, b 9 DB 7 A &R 0% 90. 28% , B Ak iR EL
RS M TESAGERR 27.78% , BAEF S RN EHESREMR, ERXMERNEE: —
RAMERI D RS RES AR R R . B A R A SMER B R, RZ MR, AP ARZE 4
SHHERE D T AL SN A e BT 80 RN [E) AME IR S Ak B T REX FLIR R A BOR R ], AR
BAMTRRE|MENEHETMAESHH AR, SRIFH T AhRNESR; RO TSN TEG
PR AR . VDS R T B R 2R m iy T RE IR D — R R T b B R SE R, (T X K F
R, f s A MU B Gk s 3240 1 72 AT BE XAk s R 0, A A T A4 B0 T8 A
BTV R SMEAAR A L FE R iR B, e 1N 7K 2 RO 4 WAL, T3k R 2 ol ] L4 1 R B
BRI RS T RE R H i A8 AR ST AR AR E . M 11E A MERES A E A K E5RE
BRGSO Fh T R SMERAR LI N TR B K T AR, W, LR RS AR
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YESSME AT HER , BUb 320 (B BR ) , T L b I 350 MO TC & (68 5 3R 10 K B (i At Bl e DL 248 AR 5 2
BI5 S, AR AP I TAFH R EME . ik, U] O R TR SME R B A SRR 68 (45T ) SR B SR
R R, AT VRIS IR0 7 Z R HERh , AT (22 T e B RI#EAT
3.2 BHEFHSEEL

BRSSP NIR 1 B R R E YR DA B RuEE . WE
BUA KPR P B, BB RN ERR L, il sk ey S A KETR L
BB ESFRREMBEEN  BRR AR ESEETERR, 0SB RAANRE RS AR
BB REM B IR , FLIE VR — W E Y KNO, AT 2 @ 5 MBS R AR . ABT5%9,2,4 -D
R SRR R AR ERE KEBED FEABARARR IR AR H AR
iX— 77 TH A BB B T AN HR T A FORE B AR B R B I ()5 RRUET 7R B 4R E P  (E
ALHHSIBY 5 53— 75 T T B A0 B TR A R IR T b A A R BB (5 7 S 3R SR G B 3 K, AT
FT RGAANERER. Bit, AP SAHEI—E W E B YA KR RIMEEER 8 S48 m N
P4 1B PR e ()R P LA BB By LR BB

B L YIOAEMFFERNRGERA 2. HFEANRHGAR
L.EHMERHBRGAS 4. HRIEFHRGAR
5. RBHEANMMLTER 6. KEHE
Explanation of plates 1. Callus induction from kerf treated seeds;2. Callus induction from seeds without treated ;
3. Callus induction from immature leaves 4. The subculture of callus;
5. The differentiation and radication of callus; 6. Plantlet .
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