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Effect of Different Culture Medium on Callus Subculture and
Differentiation from Alfalfa Anther

LI Zeng - hong, ZHANG Bo, CHEN Ai - ping, LUO Yu - peng
( Xinfiang Key Laboratory of Grassland Resource and Ecology, College of Pratacultural and Environmental
Sciences , Xinjiang Agricultural University , Urumgi 830052, China )

Abstract: Mixed anther of seven alfalfa varieties or Strains{ MT — 2, MT - 146, MT ~ 328, MT - 335, Xinmu
No. 1, Xinjiang Daye and KS220 - 97) were inoculated on the double layer medium which contained N6
macroelement, MS microelements, MS molysite, B5 organic compound, 2,4 - D 2 mg/L,6 - BA 0.5 mg/L, and
induced callus, then the callus was induced on the medium of the different composition and the additives, to observe
its result of culture. The result indicated: (DIn accordance with culturing in the medium containing MS,SH,
N6 macroelement, respectively, the effect of MS or SH macroelement in the primary culture is better than
that of N6 macroelement, and the effect based on N6 macroelement is the best from 5th to 9th subculture.
@ The subculture medium of the anther callus with AC.LH and PVP - 40 added can distinctly promote the growth
of callus and prevent it from browning. (3 In the metaphase of subculture, if the addition of NAA is more than 0.
5mg/1, it is easy to be browning. @ The growth manifestation of the callus differentiation for N6 macroelement is
better compared with other mediums, then 1/2MS macroelement medium is following. & The anaphase of
differentiation culture without hormone benefits the growth os the callus.
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(DH)ZE R, T LA A APAE IR, R WAL E R A B Rl . B FE S MR T H BEALHE
FBEE MRS ERERARME S BB T BT ERNEHEARER EARN TRETHNEE
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1 MHBEFE

1.1 # #

MR A BRI K S8 AR ER BB AN EE SR B H, A MT - 2.MT - 146,
MT - 328 .MT - 335 54 1 2 FEArt# KS220 - 97 £ 0% (H R)MIB S, /T N6 K& + MS
PR + MS #kh + BS AL +2,4- D 2mg/1+ 6 - BAO.5 mg/L BB BNUZEFEFES HAGHSE, I —
HARIEFE RS FR .

1.2 K&

B AGHSHBRIARIERE D, IDRIBFRE R, ik B BENA ML ERE, RHHER
FAR BRI B — R A S2 ~ S6.D18 ZE 5 R E A 15 3F 20 ~ 30 d; 55 R4k {UE A DL A1 D2
FREESE 20 ~ 30 d; S5 =W AECHE A D3 ~ D9 FFEEFE 20 ~ 30 d; 4 PUIRZEC R EE A D4 Fl D6 H 1535 20 ~
30 d, B FAIRYACTEE D4 F D6 HE55F 20 ~ 30 d, /S IKEEIUFE D10 ~ D23 H3E5% 20 ~ 40 d, B R4AFH
B A D18 TR 20 ~ 40 d, /N IRERIEFEAE D18.D24 ~ D27 Fr53% 20 ~ 30 4, S ILIKAK{UIE DI8. D25,
D27 HFHEFE 20 ~ 30 do A B RGGAHR RSB E T, F 1
1.3 HEE&H .

YERBIRIE 1 000 ~ 2 000 Ix, YEHEHS ] 12 h/d, B3R IBE (25 £2)C,

2 #RE55

2.1 ARAXBAEMNEFENEERGARERIEFR S LRI

B IR P IR RS R E AL A AN A B X 4TI A K B MBI Ko Fett — Neto 25034 4 L iy 2=
K EZLL NO;~ BRI, SR ER NH, Y &M A, BTSN NO;~ /> NH,* B B R A fh H 4
S EEEaEl) h, AR HBIE R K 25:2 B, BA A FAMA KRBz, g5k
B, 4 BIFE& MS.SH.N6 KEIGEMIEFE T, WG MS % SH MRURE Lt N6 BIBCR IR, WL K 3%
Fi N6 35 A ELR G\, 55 5~ 9 NG HLSES N6 M RETENERE L, SHESm R
Rug BAIEFFROR BT ;D8 5 DIS A AL B A EN , B A HS R, R FE — et
RIS TR A RERGSE L 2E, W BEZE TSR A IB 50 T 3R AR B B 4B 0 SR B, R4 A 4135 9% 40 d
WA, £ 2
2.2 FEHRMABAEZES..BZHEMBERELRUGARBLEZIE

FESE SR RHNE LT A AL R RGBT — R B SR L. B AL — AT 4
B 1L B EAL BT AL AR I BRI R A3 18], BRI e e AR S S B (L 5
HIBFFE s 15 A R B8 A FRCER B BB (PVP) > —BRFABEEE(DTT) > HIRIMBR(VC) > &
R (AC) > BARBBRHI(ST) > FHBERR (CA) > BRI ZAE(BME) . 3EFEE PRI AC.LH.PVP - 40 XTH TE
AR HALSRIEFTHERMS LB EEARE, HEESHEYBTHEAFRER, BN
{2 1L A0 PVP, AB K PVP X AMEER A B RIER., %3
2.3 NAA M EARGEABRIEFHRE

BHFEPEECERFAYY RS RERRAS R EEEENERT . SREV, %Kkt
AFEFR IR NAA 0.5 mg/L BB A K B 5 NAA 2.0 mg/L MR, B B INEIK BE B NAA R 548
16, LB EE SRR NAA RINBAE#IT 0.5 meg/L, BN G5 EEIiL, F4
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R1 BEFENSREL
Table 1 Component and ratio of culture medium

HFERS KBIE MELK etk Y4 ARE HRSER B B2 Bl

Mediu Macro - Minor - Fe salt (mg/L) (mg/L) (mg/L) (g’L) (g’L) (g’L)
code element element Organic Auxin Cytokinin ~ Additives 1  Additives 2 Additives 3
S1 MS MS MS MS 2,4-D2.0 BA 0.5 0 0 0
S2 MS MS MS MS 0 0 IH1 AC1 0
$3 - 1/72MS 1/2MS 1/2MS 1/2MS NAA 2 KT 1 LH 0.7 0 0
RZ3 172MS 1/2MS 1/2MS 1/72MS NAA 2 KT 1 LHO0.7 AC1 0
S5 1/72MS8 1/2MS 1/2M8 1/2MS NAA 1 0 LH1 0 0
6 172MS 172MS 172MS 172MS NAA 0.5 0 LH1 0 0
D1 MS MS MS MS NAA 0.5 KT 1.5 LH1 Glu1 0
D2 1/2MS 1/2M8 1/2M8 1/2M8 NAA 0.5 KT 1.5 1H1 Glu 1 0
D3 SH MS MS MS NAA 0.05 BA 0.5 IH1 AC1 0
D4 SH MS MS MS 2,4-D0.05 BAO.5 IH1 AC1 0
D5 SH MS MS MS NAA 0.05 KT 1 LH1 AC1 0
D6 SH MS MS MS NAA 0.05 KT 0.5 LH1 AC1 0
D7 SH MS MS MS 0 BA 0.5 1H1 AC1 0
D8 SH MS MS MS 0 0 LH1 AC1 0
D9 SH MS MS MS 0 BA 1 LH1 AC1 0
D10 SH MS MS MS 0 BA 0.3 LH 1 AC1 0
b11 SH MS MS MS 0 BAO.1 LH 1 AC1 0
D12 SH MS MS MS 0 KT 0.5 LH1 AC1 0
D13 SH Ms MS MS 0 KT 0.3 LH1 AC1 0
D14 SH MS MS MS 0 KTo.1 LH1 AC1 0
D15 SH MS MS MS NAA 0.5 KT1 IH1 AC1 0
D16 SH MS MS MS 2,4-D0.5 BA 1 IH1 AC1 0
D17 SH MS MS MS 2,4~D0.5 BA 1.5 LH1 AC1 0
D18 N6 MS MS MS 0 0 IH1 AC1 0
D19 N6 MS MS MS 2,4-D0.05 BAO.5 LH1 AC1 0
D20 N6 MS MS MS 0 0 LH1 [ ¢
D21 SH MS MS MS NAA 0.05 BAO.5 IH1 0 0
D22 SH MS MS MS 2,4-D0.05 BAO.5 IH1 0 0
D23 SH MS MS MS 2,4~-D0.05 BA 0.5 LHO0.7 0 PVP-400.7
D24 SH MS MS MS 2,4~D0.05 BA 0.5 1H1 0 PVP-401.2
D25 N6 MS MS MS 2,4-D0.05 BAO.5 LH1 0 PVP-401.2
D26 SH MS MS MS 2,4~D0.05 BA 0.5 LH1 AC1 AgNO,0.002
D27 N6 MS MS MS 2,4~D0.05 BA 0.5 IH1 AC1 AgNO,;0.002

¥ :OMS.SH.N6 Nl R RAE . B3R pHEHN 5.8, B 6.5 -7 ¢/1, BERT 30 o/1; QR LIS IS K2R 5 2 PVP ~ 40, 7544
REE N ACIKEIEEARE X IH

Note:(DThe MS,SH and N6 are general medium ratio code. All mediums are PH5.8, agar 6.5 ~ 7 g/1 and sugar 30 g/1. @ polyvinylpyrrolidone
abbrev. PVP - 40, active carbon abbrev. AC, lactoprotein hydrolysate abbrev. LH

R2 TEXEXENEEEARGALSREFNRE
Table 2 Effect of different macro — element on callus subculture from alfalfa anther

BRERS I abkH R 10 d AEIBE LB 25d 35d SRE
Medium Number of Callus Morphological and color Twenty — Thirty - Differentia —
code inoculated growth features of callus after ten days five days five days tion degree
s2 15 + 4715 BIIRER \6/15 KiTHIRER 5/15 TR R K + + 4+ x
D8 1 + 7715 Wit AR .8/15 AR R &R + + o+ g
20475 IR BRLR (18,75 MAHLIRER \38/75 8K
D18 75 + o+ (KA T A 20 - + B
D18* 15 - 14/15 BRI £..1/15 ERREG + o+t b+ %

W ORBE(-),BERPE(+), BERT(+ + ), BT+ + +),EBE(+ + + +)o (FRHODIS* HEFM B I LA BT
AU E— RGBSR, DIB MIMEFFAIRE 50% AL E SN MASE 7 B4 9 FO8 I 3%,50% 048 10 E 3 R4ERKER. (THHORE
GAERTEM B BRI (+ + + + ) JFC+ + ) B+ + )R+ ) IR~ ) CFRED

Note: Dno browning( ~ ), no significant different( + ), mild browning { + + ), browning serious browning{ + + + + ) (underside together) @
culture material in D18” is the first generation subculture to anther induced callus. The culture material in D18 is subculture from sixth to eighth generation
for anther induced callus. (unde.side together) ® The Differentiation degree of callus: the best( + + + + ), Good(+ + + ), more good( + + ), general
(+), repress( - ). (underside together)
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%23 AMESER ABIAZANBEZ BB EEEAGFAREREEFR LRI
Table 3 Effect of AC,LH and PVP - 40 on callus subculture and differentiation from alfalfa anther

BREERE  ERES BHGKE . - 15 d 25d 354
Medium  Number of Calls (o o fﬂ'd lold’flfﬁ%ﬁf@aﬂ o, Fiflen  Tueny-five Thiny - five
oode . inocu]ated gl‘() Wll'l ()I'p oogxc ang color jeatures catiug er e yS days days days
$3 16 PR 9/16 VAR AR, 7/16 IR IR 3 + ++ 4+ ++++

4 16 + 4+ + AR ER S - + +
20775 SRR 4%, 18/75 FA IR 48, 38775 B K

D8 75 FEY O CREAITHAAMEH ) - B *

D20 12 + 4 S/12 MBI E, 7/12 TR + o+ + o+ o+ +++

D19 16 + + 15/16 RPUR LR, 1716 MBI - + 4+ + +
4720 JRRFRER, 7720 BB 5%, 5720 it I 6,

D3 20 + + + 4720 BB - + + +
D21 10 + 4/10 WPRFR SR, 6/10 A - + ++ +
10748 RURALLE, 14748 MAHUR 5%, 12748 X5 T
D4 48 + + + @ ,12/48 BB IR - + + + + +
D22 10 + 4710 FRARRRER, 6/10 RiBARI M5 - + ++ o+
m3 12 ++ 4+ S/12 GRS, 3/12 BURIRER 412 S EER - - +
5/20 BABECER 3720 BUIR IR 5%, 4720 PABLELIR,

D24 20 + + + 8/20 XS T 65, - + ++ +

' 5720 MABKETER 3720 RDIR R 48, 4720 FAHEHG
D26 2 TEY O oo MimRE - - M

T4 NAWMEBERZRARGEASRIEFARE
Table 4 The effect of NAA on callus subculture from alfalfa anther

BFEEAES  ERNRE ahBkH R 10 d SETEA BT 15d 35d

Medium Number of Callus Morphological and color features of callus after ten days Fifteen Thirty - five

code inoculated growth days days
4 16 + + 14716 PABLIRER , 1716 O, 1716 BRIEE - 4+
S5 10 + o+ 6/10 JRARFR LR, 4/10 BB - + +
%6 10 + 4 8/10 PR B 4%, 2/10 BT B - + 4+

2.4 ARRBEENBEERARGERAS LR
N6 B KB ILE H SH K BITR IR, 4L ZFRILIE R T SH M ABITTR R R, &S

k5 TRABLENEEEARGERKAS LR
Table 5 The effect of different macro - element on callus differentiation from alfalfa anther

HAERE  HMUE GRS 2 d AR E % AR
Medium Number of Callus i o Differentiation degree after
code inoculated growth Differentiation degree after twenty days thirty — five days
m 20 + TLREPE 4R 3720 IRYEANAM, 6/20 35745
D2 57 + o+ 15/57 R4 31/57 BRI 15/57 378
24 20 v WRTBRE A 3/20 kit 3F
D25 20 4+ 10720 BB I 9720 534 i 3F
M6 20 + o+ 5720 I8 gk 3 Bt 2/20 ML
D27 20 ++ 4+ D20FREEGN 11/20 5+ 3F

2.5 6-BA.KT.2,4 - D.NAA HE & B REXELT LA R0
TEHEYAGESSEFRS SNREFEEE LR REY RN HohEREFHFESHER, MIME
WMEERBRSIMERURBGARA T NEMENFRAKEEEYXR, SRR LIGETH
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FHEEASRERERIOMY, RS BRSO EER BB A SN E R RS R EE
W, NAHAELST D35 D4 LEESFROIX AT E L, 2,4~ D 5 BA e A ABCRMET NAA; &1
HARTE D5 5 D6 EFH LRI LTI E S, b4 FHEH 0.5 mg/L 8 KT R T 1 mg/L; AGA
ZU7E D4 5 D6 853G R YT EL R A,2,4 - D Ml BA BC S 5 NAA M KT B SRR BIR K. %6

R 6 6-BAKT.2,4-DNAA EMNAFEERARREMEELGRUG ALK IS LRIRM
Table 6 The effect of different ratio and concentration of 6 — BA,KT,2,4 - D and
NAA etal on callus subculture and differentiation from alfalfa anther

¥ 2

il el L0 AR A Aol
code inoculated prowth orphological and color features of callus after ten days five days tion degree
D3 20 + 4+ 420 RARERER, 5720 MARIR SR, 7/20 KT A 420 AREHEAR +++ E> 2
D4 20 + o+ o+ 4720 RARZRER, 6/20 MMBORER , 5720 KEBHH 6, 5/20 MHRR o+ B
D5 20 + 4+ 520 MRERER,T/20 KRR E £, o+ o+ %
D6 20 + 4+ 4720 BRARSR, 620 AAIRER, 5/20 KB I 6, 5/20 WA + g
D7 12 + o+ + A1R2RREBR,S/12BEBRE, /R EFERG o+ 4 B
D8 12 + 4+ + AREREBS S/ MERE, /12 KRG + 8w
D9 10 ++  B/I0 RS, 2/10 R EL + 4+ 8

2.6 SUEFBHEFEPRMAFINRGERAEKNHFE
LR AR S HHRER AR, &7

RT SUEFERHEINDGHRAE KRBT
Table 7 Effect of hormone on the growth of callus in the anaphase of subculture

BRERS &I Ak TR 10 d BB KB 35 dMGWERE ML
Medium Number of Callus Morphological and color features Browning degree after Differentiati
code inoculated growth of callus after ten days thirty — five days on degree
D10 10 + o+ 4710 WAFIAHL, 6/10 BPRRBEE, I S + 4 g
D11 10 + 4+ BREEEAME ++ %
D12 8 + o+ RS + + B
D13 8 + 4+ RS + o+ g
D15 8 + + 4/8 WEHINEL, 4/8 HEARETRIR + B>
D16 8 + 4 4/8 WERAAEL,4/8 L EAREBDIR + + L3
D17 8 478 BERIAHL, 48 EARETRIR ++ X
D18 s L., W7 FURAR 4R, 18/75 MABORER,38/75 B . iy

(RIS AL )
D19 16 + + 15/16 FARZR SR, 1/16 TR FE £+ x

2.7 HRXERAGHEASLET I

HRRET AHAEL SN M EE . T SN 3 (Radix Angelica ) i HARIARCIE FRBTIT
B, AEAN A AR K REF EHAR A, RIUCHBAR AR BB Y4RB L AR R
80% MR A L R /NRGE , FAES, KT B — L AR, BB HHEHA LIRKHB /DK
2, KRBMIF T, HERMAHRIHA B, ERRERPEHASMRE IR PRATE, 7L
P : O FEEEE R EFRE L MR A RBREEE, QRN SHRRERRE X, 5 TEAMRE
FRGHR, MEREREM R EEALFRENEHLAR, OREARENAUGIHR, EHRST
6, T H 6% R BB H R SR A LA U , XA R SRR RAFE XL, B 1a(H=)
2.8 FRMBEHBRRENHERGERRCIEFHIER,
C BREERT USRS S, B AGASESRI BTN MR NEREARTIRE. BIUHA
PiXT R B ZOR B B R BR AT 2.0 mg/L, FEB YUY AR I7 1o 12 v 78 8 R ARG o PR B o
AUAL MR IR ETER S, R T 2.0 me/L, 76 40 H SR R R &7 OB IR B
MR IR BE T B A, B, AME B HA B S e T B A B L . B 1g(H=)



5 # X AR FASEHERGTHARBERP S TR - 955 -

WIBZELR SR, A SR PR R B, A B TR R R M BEE M PR, B
A FIFHIBE, '

2.9 RGARMKEENEESHUNXR,

HEK B ARG QRSB LE 1b) OB RBEZ(LE 100 QA BRIE(LE 14) @ksx
IR (LA 1e) (X — M REEAE BRI AAHA AT SERETER) . K 1 EAERFRYHR IR
AL, AR S Song Zhang etal U REZ /MERB WS RTE B, | HET— BRI HESH;
JEBIRT R AR A TR, Boi 35 REHH, B AR K — 7, BN AR, R 17284 , i iE
AR E, [ BRBHAEA SRR, A — KPR BT AL 28 (LI 1) o T I
R AT IR &I AERA AT AR 3, B SR AR AU 37 P, AW RS BDIR , B #f i H AR B 5
R G, ZERHRWEIHE, TR R ERTAE, B (H=)

3 Wi

3.1 HAEFEAGAHLEFEI S EHXE, ERGARBNREI D, BRERS B FMFE

A H B AR EEM, FERAE P, B T AR NEAR TR SRR LR EAS,

B AR BRI g E SR 0, SIBABCRBON I R,

3.2 N6~ MS BB MR XA KB G H SRR, FF A BB T BEA BT

1B 015161 209000 S MRS i FE A0 B — 15 P A % B , (BB I o I IR S R Mk Y 2%, B0 TR B 5 R AR

S EEXUR, TR Ol R 25 R . BEARTT LIAH , N6 - MS 35 3R B8 B (i Fi i B 6 2 B 7 41 8L

HARFN LB
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