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%7+ MS +NAA 0. 3 mg/L+6-BA 0. 5 mg/L+ 85 30 g/L+ B8 7 o/L, pH 5. 8; SriE A A 52 K 1/2 MS +
0.5 mg/L IBA+1 mg/L PP,+0. 3 mg/L 6-BA + 85 30 o/L + 38 7 g/L,pH 5. 8,
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Abstract: Asparagus officinalis Geland is highly resistant to stem blight and was used to study
the effect of different auxins and cytokines on callus induction and multiplication of buds and
rooting. Results showed that the best culture medium for callus induction was MS + 6-BA
0.3 mg/L+ 2,4-D 1.5 mg/L +Sucrose 25 g/L +Agar 7 g/L, pH5. 8. The best culture medium
for callus proliferation and shoot induction was MS + NAA 0.3 mg/L + 6-BA 0.5 mg/L +
Sucrose 30 g/L +Agar7 g/L, pH5. 8. The best culture medium for root induction was 1/2 MS
+0.5 mg/L IBA +1 mg/L PP, + 0. 3 mg/L 6-BA + Sucrose 30 g/L +Agar 7g/L, pH 5. 8.
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R, FEEHRCERAERE S SR
FEBRARESET LR BRI, ZERR
WLBIEW, F RS AR EHRREE R R
Bia HERBRNRARR, —MBFNAER
B REMBERE, EAREMRLE, TG
X B R AT R,

UEAESR , [ PR A1 3 3 0 7 B4 0% 37 O T
FFTHEH5, BB TRARRE, (B8 SR
AR AR MR RN R MR AR RIS AR R
HREEEZA T LEFRHAREDY, o5
PRl Apollo F, AR BBk S b1kt R 47 20 4 4%
F, KB Ancym Fil NAA 2 5 i = S5 28 43 3% o
REHERNEERE, HIKE KT, T 6-BA fiIfE
RS, B AERRIEH 57.7% . DRI
2 (1 ) 30 i 4 BB B UC157 Spift, I 6 5
JAH) PPy S SRS W AR, IHE W 5 B A R;
R e A K SR AR DL, R AR R 4 B 85%
86. 7%, TakpaEU? )BT AL BRI | 7 4 4 A A
Uc72 iRk b #E 47 B 5%, % B ok BB MS + IBA
0.5 mg/L Bk BBy MS + IBA 0. 5 mg/L + KT
0.05~0.1 mg/L AEEAMIEFRE, IBA AR
BRI T NAA, 6T I, R G B 2 58 7 o T
F A K VB 0 R YR BE S AR

RIVESEH AL REERIOER L, X 5%
W ZEL 5 4% BT B0 TS AL M U 2 e B AE T 45 b R R
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1 HREAE

1.1 sEE#E

S9 P A B 5% ( Asparagus officinalis) iy fh 4%
2 B WM N 2t
1.2 FHik
1.2.1 AEZERHBRAGALES

SE R R A 4254k 15 min, Wk T
% AAMOKEE 30 min 224, ETH TAES LR
TKERI P 2R KA, BB BB £ 8 SMETR
HEF S L, A 75% Wk E 30 s, A 0. 1% FK
RS 13 min, BEK¥E S K, K 1.5 min, #§
] FTE R Rttt , s T R 222k F R,
YIS mm Z2G WA BB RG R AMER

BRIEWATRER ™ ARMNOTLRL
RIBFEEFAGHLRELU MS + 588 25 g/L +3¢

B7 g/L(pH5.8). 2,4-D +6-BA H XA, % E 9
MEFRERS (K1), BIMEREMERREN
RGHRERERE L, S0 HFE20 1,13
KEE., BFEE 26°C, 616 hv/d, LRERE
2500 Ix, &f% 10 d A RE - KBABHIFICTR,
&1 2,4-D56-BAHkEEAMNERRE
R HAFE SR

Table 1 Effect of 2,4-D and 6-BA quality concentration
on callus induction of asparagus stem

AT
e, MECOD e w8
medium No. of No. of Callus
No. 2,4-D 6-BA explants calli rate
I 1.0 0.1 75 50 66.7 Ff
I 1.0 0.2 75 45 60 Fg
I 1.0 0.3 75 51 68 EFf
v 1.5 0.1 75 68 90.7 BCc
A% 1.5 0.2 75 71 90.7 BCc
VI 1.5 0.3 75 75 100 Aa
Vi 2.0 0.1 75 60 80 Dd
Vil 2.0 0.2 75 57 76 DEe
X 2.0 0.3 75 70 93.3 ABb

E: & SAS R, ARG ZRAARMFEBRRERRIBE
KF(p <0.05, NEZE)ZRBEKFE(p<0.01,XE
Fi). TR
Notes; The different small letters indicate significant difference
(p < 0.05) and the different capital letters indicate
extremely significant difference (p < 0.01) by SAS test.
The same below.
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1.2.2 AGARANSEREREFESER

i O AN SRR AN R SRS T
0, PR R A TAMUE SR TR
FLR ., HFRELUMS + FERE30 o/L +30R7 o/L
(pH 5.8) Al #m 2,4-D(1.0, 1.5, 2.0 mg/
L)#16-BA(0.1,0.2,0.3 mg/L) (£2), gkfFn
HZFEER R A — 3R R H 3 AR K, SRR E
28°C, LM 14 h/d, JEIRGREE 2800 Ix, HEF4EZ
ik 10 d MEGDRAHHLE R K ZFR0L, 2
15 d EEEHTHFL R,

#2 NAA 5 6-BA HE{EAM S SMERGAR

BRFAEFREBERMNAENE

Table 2 Effect of NAA and 6-BA quality concentration
on in vitro shoot and value-added coefficient
induction of asparagus

3y, =
BREMS W (mg/L) AR B ﬁﬁ%_ﬁ(
Culture Hormone . Value
. No. of Budding
medium calli rate added
No. NAA  6-BA coefficient
I 0.1 0.1 60 80 Cde 5.76 Ee
| 0.1 0.3 60 78Ce 4.95H
I 0.1 0.5 60 80 Cde 6 Ee
v 0.3 0.1 60 100 Aa 8 Bbc
v 0.3 0.3 60 92 Ab 8.24Bb
VI 0.3 0.5 60 100 Aa  9.40 Aa
Vi 0.5 0.1 60 83Bc 8.04Bb
Vil 0.5 0.3 60 90 Bc 7.38 CDd
X 0.5 0.5 60 82Bc 6 Ee
1.2.3 &iRER

BATFEME Kot N THE AR B2 gk
WERETEREZWAERENH, AMUTE IBA,
6-BA PPy, =Rl W I, I B W A S R
MS HyBEWRE  7ERRE 30 o/L +387 9/L. pH 5.8
BIEERE I, L MS +IBA +6-BA + PP, I EHEF.
A KPREERLRR(FKS), YAFFEHK
2|5 cm £ 8], PIH 3 A, B FAEMR
SHALIEFRE b, FEFRIRE RN 28°C, 08 14 h/d, 0k
HRAREF 2800 Ix, 45F% 20 d A WMERID T B4
RAEREN,

1.2.4 HBEEITSH

G AT L B EHE BT K  Excel #1 SAS
9.0,

#®3 ERELIBRR
Table 3 Root growth orthogonal table

KE E-F Factors

Levels A B C D
1 0.1 0.1 0.5 MS
2 0.5 0.2 1.0 1/2 MS
3 1.0 0.3 1.5 1/3 MS
4 1.5 0.4 2.0 1/4 MS

Note: A —PPg(mg/L); B —6-BA(mg/L); C —IBA(mg/L);
D - MS(mg/L). The same below.

2 HREHH

2.1 FERGALNESR

P 10 d 2245, 25 Y0 S b VT DL B Bk R 2
BAG(E1:a),20 d 24, SEM R BKER, £
et EEAAN (B 1:b),30 d 24, &4
UK, A BB b EL T DL AT 4RAR & 44k £ 5%
(F1:c), WIER1BHELHTH: IS ERE
(2,4-D 1.5 mg/L,6-BA 0.3 mg/L) B il AR5
£F]100% , H 5 HAbERENE R BE, I
R 5 S FREE A A S 3 R B T A
fit ki ;2,4-D #£ 1.5 mg/L /K A AR,
TRERE RN 2,4-D N FRERGHLFE ST
BIEAKXT 6-BA, AhALEMER, BEASHER
BAKEER(E1:c),

Hit, " AAGHLESHBRESEREN:
MS +6-BA 0.3 mg/L + 2,4-D 1.5 mg/L + ks
25 g/L +Bife 7 g/L,pH 5.8,
2.2 AERAGAHANESAEFHFES

AGEERR IR IRE 10 d B, A disaEdk
RaBHgkeei KA B TR (FCHERTFREM
A iR AR ST RN ) i B H B aZEs, BE H R
TR (E 2:a) ; 20 d HEFH2WE IGE
HHAKRR, FHERK 2.5 com £4(E 2:b);
44X 30 d B EH AR KM, PR K omAE
f(E 2:c), it LT AR, Witk 2
PIETUEH, V. V. VISEARENEERAREE
RTFHMIL AR Y NAA RE R 0.3 mg/L
B, HZEE SR B E R T AL (p <0.05),

GAEBLTEEEH, SRHRENHEF
RFERPOER , M B ARSI FRE, B MS +
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NAA 0.3 mg/L +6-BA 0.5 mg/L +BEME30 o/L +  ERAR(IE3) , W LIBAT R 3. AF4 wa,

Bilg7 9/L,pH 5.8, XXISHERENFRERRER, HEHT
2.3 FHERES 94% . HNEFAEE IR, LIXUhE, BlHRE AR

AR AR, AR I BARARE BFEE N 1/2 MS +0.5 mg/L IBA +1 mg/L
B/, 15 d B Z 1 om KIGE@SURMR,  PPu,+0.3 mg/L 6-BA + B8 30 g/L + 3¢ g
30 A RREKEAS cm IEHAEHMEFH 7 g/L,pH 5.8,

) \‘.” =

a: 10 d W EAHEL; b: 20 d WEAEIESL; c: 30 d I EAEESEL.

a; Calli states in ten days; b; Calli states in twenty days; c: Calli states in thirty days.

B EFRFAXMBGARNESER

Fig.1 Callus induction on different days

a: 10 d FHREZRBAL; b: 20 d EREZFEN ; ¢: 30 d IR E BN .
a: In vitro shoots states in ten days; b /n vitro shoots states in twenty days; ¢ /n vitro shoots states in
thirty days.

B2 EFARREAEFNERER
Fig.2 In vitro shoot induction on different days

a; B3 15 d BWEARAREN; b, 3538 30 d WHKAEIRIBEL; c: 3% 40 d ITHIARARIEN

a; In vitro roots states in fifteen days; b: In vitro roots states in thirty days; c: /n vitro roots states in
forty days.

B3 HAFRAXBERFSER
Fig.3 Root induction on different days
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$:4 PP, 6-BA, IBA #1 MS xH#ti#k & HREHNH

Table 4 Effect of PPy, 6-BA, IBA and MS quality
concentration on root growth

O

g K Facors e ot ontobs ot
© a8 o 0, e

I 1 1 1 1 60 80 BCc

I 1 2 2 2 60 80 BCc
I 1 3 3 3 60 76 BCde
|2 4 4 4 60 68 Dg

A% 2 1 2 3 60 84 Bb

VI 2 2 1 4 60 84 Bb

Vi 2 3 4 1 60 72 CDf
Vil 2 4 3 2 60 82 Bbc
KX 3 1 3 4 60 82 Bbc
X 3 2 4 3 60 78 BCcd
X 3 3 1 2 60 94 Aa

XI 3 4 2 1 60 94 Aa

Vil 4 1 4 2 60 74 CDef
w 4 2 3 1 60 80 BCc
) 4 3 2 4 60 78 BCcd
Wi 4 4 1 3 60 84 Bb

2.4 FEBLEEFRNERRBH

HREFRE 40 d AN (B 4), #THEE
Ft. BARGERAMFTERS d, REEZNITR
B3 d, EREPERAEKRRRRENERE, B
ERIERT R (Rx EERSALHED,
HEAREFHES)  REARPERER. X8
RS — AR, AR RN H IR,
AR BT U , ORI, SR, A
B R, B—REPEK 1K, RRXITIFRY
BEESIK MR BEET BRI RFRRY,

B4 H£IREF440 dEEEEEK
Fig.4 Rooted plantlets for 40 days

FREI A AR MR i, T R,
FEKIE K 10 cm AR A BAEBIRH 14
H 74 B R AR AR (B 5) o

B5 B#1PAEAEHAFENK

Fig.5 Plantlets transferred to soil for one month

3 itig

XFHEFEFBABRRITEE A AL R
222 KRR SR IrERER AT YRR
WEHRAAH. HE, R\ FEHRIELE
R AR REZFHTHENPR, 25K
WHGE . ASLmerp , RATLAS B Fhkg 22 RH
B SRR AT T TR, TR HNZERM
Hig B BRE &, MR RGERN, M
BV SR 02 35 5 A i X &5
WEWRFEHTRA, RESKTRBER AN AL
HA, WEL ST ERAG T ERMHEER, 8ER
SN AAMAGHABESRBR TR
2, A-DREX BTN, ALRAEES S HFAGH
HAR A, S 2,4-D WEMT 1.5 mg/L B H
BEAR, MR ST IERER MR TR,

BOGHATUHREKE, BT AEFES
g%, DO InAE R SR ; A AR R e, RER =3I
MEH (LR BGHL) B E—BHTES
AR, XEBFHRNRRBRELZHBRLR,

P AR B RTRE— NIRRT R
Desjardins %1%/ 75 5 T BEAH 71 W I B X 25 iR
W BEEE AN W e B LA B SR T AR S5 1
YEFIM T O] AR #E A AR . PPygs 55 W5 e BEA AHAZK
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R, BATH PPag FEACHEAEAR AL P UG T B
HR XEBERET H PP BRI AR EH A
WRBFFE IR —B o FICH RIIADY PPy X552 7
PR EAR B ERIER

W RIS, BATTEESL T X7 F B K Mg
MR HA BRI 2 F RN EAEERR, N
A e HIEBARY KiZ R e 7 L EIHE 12 H
BOE T REFERL, P B A RER T, 1
] PR SRNHE  E AEEAT HR E R S
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