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EKRBE

FRE OIE®E EHHK

MK FEMBEESHEARE. MITHA. 310012

R E AKERBRENDRKSGHAAR KR REKVERERHAR, ERREFRPELU—ER
EHARHRGHA A XHARTERY FHIEMYHEDNHEHRYKERERGARBIBEN
Ew. SRXN: X 10 MRESPHERSRGHAARSFNEKFTER L FEE LR HHREF
EmAMBES . L-BERUEARBELR B UEAKRETURAEESHAANTER: BFBRT
LEEARREERZLRESRGHR. FERGHAEAX 2, ¢ D W BEFREGEFERFTREFN
hAE, BEBHRTRIENNREHE. RUESHHAALEOEFNARIER. EE—FRNER
R aT [E) R FF A AEBE T

XA KE: RBE: BHESGHS MkELE

FARERRERRBSLEDEKBENTERE S ANASTEERGHARERS X
EYALEF P RARNEENE L HBOMVEER R ERSGHALAR RIFRE . BERMZ
BIZHME T BB TH PR KSR BRI AR 32 e ] F0 R F) PR B (B R E B IR
GALNHEEEARIEE. ZCRENTRT ZRERTREFEXLEREE S HRA
A BUR A A AN 1. Lupotto (1984) R M AE MBIEE S ) — R LA bR 4 A
HHBEQHAR BRE KNP AL H . Rengel (1987) 8 R IRE MK X RBME
B4 T HRERGAR BRERRER . RIAKERBIER TR ES L KRR
BREFHES TRIMEBRFERANAGALN. A THE.

1 MEEAE

1.1 ZRHAE

iR K E (Hordeum vulgare L. )RR 3 5 HE2 5. PEL 5. F79-2. KK 3
S WiE 87— 12, HJR 87— 82 Wi 86— 166 5§ 10 4@ SRR F .
1.2 HEFE

BRI A MSUH CCE-FF R R HEM XA RG, UAIEMYH AR, &8
TOMIEFEGE D EFREMO. 8B IEE L, pHS. 8, HEXE. #RIFEREEES
B AR LSRR (DBM, 5 ER 3 2, 4-D; (2)BM, B3 2, 4-D. HMNAA 0.5
mg/L # KTO. 5 mg/L,

 ERARBERS FIHARBEELSTENTE.
»« ERBEERHE.
YR H B9 1993-09-28, “RETSZEEH B 1994-09-26
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Table 1 Media for callus induction and subculture (mg L)

BRERS R Media

Components BM, BM; BM; BM, BM;s BM;
EHB S
Inorganic components as MS as MS as MS as MS as MS as CC
H 28 Glycine 2 2 2 2 2 2
#4¥E B VB 0.4 0.4 0.4 5 5 5
#4 % Bs VBs 0.5 0.5 0.5 0.5 0.5 0.5
i A8 Nicotinic acid 0.5 0.5 0.5 0.3 0.5 0.5
Ul ™ Myo-inositol 100 100 160 250 250 250
7K #% 8 & 14 Casein hydrolysate 0 1000 0 0 1000 1000
L-Fi% B8 L-Proline 0 0 1000 0 1000 1000
2, 4-D 2 2 2 2 2 2
™ B Sucrose ’ 30,000 30,000 30.000 30,000 30,000 30,000

1.3 RMHGELANES. MY MERER

BAEFTRFAHSSY HSO, 75 25 C F AT 3 /Mt R 27. RIGHKFEE 30 4.
R TING AR BRI, 0. 11 ARPREHE 8 40480, THEKFY S KEBEME
BREREL. BT 25CTRREER.

TERIFFAE b 7] LA X 43 R 45 41 4 (Embryogenic Callus, EC)F3E 44 & #4141 (Non-
Embryogenic Callus, NEC), @EBFIR. K. RN B HALLCH NEC; BEHE . HARS
&, B EE, RO LAFEAREEEEELFARYBHASS N EC. EHREEHA
it — KB HEHR N RHEL.

NEC §MA %K. REESHHSTEFKE 2~ 3mm K/NE KA BEERIF4EAE
¥, BRIEFHLE 25C. FIERG00 Ix) F 7.

1.4 BAHEKBRRMREESH

BAAMEYEREBMBAL, FEKBEPRAE 24 PG C), RFERKKEE 4 /et
11 BBk EER:. ZBEERLES 2/, ANBHNERGLRE. KA. Oynm-
pus BH-2 & B BEK .

2 gR

2.1 EHNGAZHNBMIES

AEBRBREFESEFELER AR, T RGGHALNER. HAERKR.EK.F
R, RIERHSGAR. EREGGARSHNRESR. 2~3 NA B - ERERE™4 %
R AE. SHBEMEESHASER D).
2.1.1 BAEARSTEREHAEEFESGYS

IATE 2 SR EBI TR AT AR K EC B REFMEM(E 1), 6 MiEsFEL,
1% 2 SRBHEA B A ERE Y. B BM; (K—261%) . HARE 0% LI L, RFEHE
ZE, MRRGELHMBESRERIVELR . B, E4RERD,. IRGGAREREHEAG
AHAMBEHERTE. SRARMEVH MG K BM, HxtH, fFEEFRPRMKERES
(BM,) .L—EMBM)  RE %L E B AIEHSEBMOREREMKEEES.L—H
AR BREHLEED AUEEEGBM), TESSHHAANERIAHENRAER, Bt
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BHALMERRE20%EL. TIBM, MEERGHLANERERF L. 5% . 2R EHR
K, BM,.BM; #1 BM; 5 BM, . B RHGHASE R EER 2% (P<0.05). BM; f1 BM,,
B MS 1 CC EAEREABFHUAGEL T EHEES.
2.1.2 4&BE BEFRAEREILE
L 86-166 F1 R B 3 5 & Ffh 4 bf K
ARBARTEEFRE. B3N RR
FEHS 5 0 o BB U] LR ZF BR FI R AR B
B IR, 54 A
SER: EBBEBEER. BRE.
SRR IE R REHSHE. EFE
R By B EEf T BM, 3E 5%
FitHAENRERGHARTLRE, 4
RBEk2. 2BENRBHEREFE
BE, REBRMEBREMNER TR, A
REAERHRGARETE L, BRERH
BET2K, "M, 86-166 £
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BM, BM, BM, BM, BM, BM,

BHEERBEARTESTE R 23.3%, K HRE

ﬂﬁigﬂg]\ﬁﬁgyg 21.9%, ﬁ%ﬁ&ﬁw Fig. 1 Influence of media on EC formation

Eiig 52.4%., mEf, BBEJLEAREE from barley mature embryo

R G5, HEEGS. » 1 A B AR A R EC Bl

2.1.3 ﬁ&%#&%ﬁ@ﬁ me *ﬁ 5&. The data for callus induction and EC formation frequen-
. cies were collected at 1 and 3 months after inoculation,

FLOER  LUEFBMENK, % BN

BM; i%?%g_tx;j’ 10 /I\j(frﬁlﬁmﬁiﬁ' 2) (] i\ #* Callus induction rate;

BiERH#HTTHRE, FE2LEI.FR W EC £ EC formation frequency.

HEERSEENAAGES, Ha%

7 46.5% ~80% 2 i, SWIHRB(ETHFUR , MAMGAAESENERRAT SR
KT (P<0.05), B 87-82 Sb. Hof 0 MERBMILES HERAHAL. B RERE 6. 7%
~60.5% 2 A SRR, FEH ALY RN EEBAR 2 E (P<0.0D),

22 EMERE ERERES ,

IR ALK 2, 4-D WAL, P S BT 85 & o BB i LR
Hob SR BN A TR, 0FE A S RRIERRSEE . kS R H
SEREH, RN AT RENHCHANE . 5 R b, b B IR R 3 2 R LR A
FMFAMAE. SEMEMCEFEEME, 80 5me/L KT 71 0. 5mg/L NAA 5 L3592
FHMTHARE. FRERRE, BEAGARNEKEEEENRNER (RTINE,
P<0.05, % 3), BETYRIEHE BT M0MITEL, MO b ih B A Ak, AR A AE 30%
~86. 7% 2. i, 87-12 WIEHE A H 4 A AR A A AR
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Table 2 Comparison of efficiency of EC formation of complete embryo.
coleoptile part and coleorhiza part
v A
AR HERCH: ;f;::f? BREC WM EC A%
B S (K No. of Callus EOHOHM EC formarion
No. of explants
Variety Explants explants induction No. of explants frequency
with NEC
inoculated rate (%) producing EC [GTD]
subcultured
B 9u 7.5 50 14 23.3
Complete embryvo
R 4 B 105 54.8 gn 32 40
86-165 Coleoptile part
AR B 93 59. 1 15 0 0
Coleorhiza part
& B o7 100 32 7 21. 9
Complete embryvo
Hmie BEE 89 60. 7 42 22 52.4
Zaoshu 3 Coleoptile part
WAL 83 87.8 15 0 0

Coleorhiza part

«~ @M1, The same as Fig. 1.

B & AR . BRI @A SR F i TR UKL SR 4 s Bk LT &
ERGHARS. KEHTRERGAANRRCTRAEKEER . B, RS RS
5 370 G L 8 5 60 PR 6 . 2 O BORDR B9 Bt 1 1. U W] L 7E — 47 B B B i) 4 AR
TS BHANBEERE N . WtE 2 SREE — MR KK 8 8 6 b B0/ BN A R
BASRR. 2 -FEHMAER. MRSHEKELERN . HERKNESAERE. BEM
st —ERBOALE. BERI-2. 3 2rEEEERTE.

%®3 FREARNAMREEMNGAAKRERGRILENER

Table 3 Influence of different genotypes on EC formation and plant regeneration
NEC Zaftms
BRHBS  SeE N ERECH ECERE HEEFEER
i~
& B No. of Callus SR EC formation Plant regenera
No. of explants
Variety explants induction No. of explants frequency  tion frequency
with NEC ) )
inoculated rate (%) producing EC (%) ¥
subcultured
#7 5 87-82 Zheyuan 87-12 61 17.5 18 0 0 0
X044 Gebaina 76 18.7 30 2 6.7 50
#F 79-2 Xiu 79-2 143 55.2 69 10 14.3 33.3
KK 87-36 Nongda 87-35 119 1.4 63 13 20.6 76.9
87-12 127 16.5 53 14 22.2 100
86-166 129 53.3 12 15 35.7 30
#MEK 3 S Zhenongda 3 125 80 66 25 37.9 56
7% 42 Humai 4 157 55 57 22 38. 6 72.7
ft# 28  Zhoumai 2 127 68 60 26 45 79.1
H® 38 Zaoshu 3 169 71.6 81 49 60. 5 86. 7

* @M 1. The same as Fig. 1.
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B RRSEEA
1. MM A GAS FERREERGHL, 2 EESROEMMIE: 3. FERSE/ Mt

Explanation of Plates

1. Embryogenic callus formed from non-embryogenic cellus; 2. The germinating

somatic embryo; 3. The regenerated green plantlets.

B 10 PR A BRARAQE M e LB H RO AR FRAERL BRI D0 IE A%, 2n=14.
3 it

ke 3 R 9 R V5 4 UFE RAHAE | 5 R FESNHE SR R U B A A AL R
HERARHEY MR AL . AR, 255 ok 2 I v s 42U REAE
W AR B2 G, 2 2~3 S A MRS A e AR U I AR A A A
B TR % EEERGASINLE, MR EFR T ERNERE OISR FEE RHASNE
EE SR LIPS S :

A% MBS RE R, EFROEEAGEASRETRRERT &M, IR
B R BETE SR A AR o 53X 134 R AR B T i LA ey 2 o 77 R 22 R R A 1 41 21
T 5. Botti %3R8 7E K 28 BBV 35t A 26RO B R, {8 Rengel SR 2 BRI YD RHF
R ZER RS 8S FRRAN S A 304y, I 52 IEHESR L, AP R SE IR RETE A
FEPE R L4000 . AR SOA H, AT R R SR BRI 8 kA > R AR th SIS R Bl B 35 9 X
K RBIEE T AR ERE, AIE AR B A SIE TR, (FRBEX A A
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SERENER . RIVAK, ARERBEEFS, UIEEERENBEIFLEAE
o BIRESRBEREGGASERRHER L. BAREHEFERIVOEEIHAR
M EAFEL. LISBIRE S B ShE K, #0T LUK R B A E B R AT
.

MR EBERSEEREEREFRMMEERR. KERBEERT, BFESHT
W Bk 16 ~24 /et fa AR R . ABFFERY . LIRERIKK FHEASME AT LB RIFHIEF
BOR. THRAEGESREA LATHERS, £REHFNERBE NN EOS5G, X7
EEATREARBEFNBE.

AFRYEEH 10N BRREMMHEHARREREGGARERELRAREER, B
A FREYRESEEGEAR. XUARBEEFRFERINRY T ERAERNER, T
EFMER . X5 Rengel ZRHM. Taniguchi %, Ukai %9, FEFFEMBKRE
FRUPA I B 3% b A7 12 B B A 2 R RO

FHRRBIMNAZRAMEEFRRAENREAR R - BHEESNERRE, ATHTHESF
BOASMER, FEB R A MS 8 CC SR EFHMA VKIS, AL RERER A
2, ATEENAERBAERREREEAGHANERFTE. 2LRIRBOEERHAR
ALUKMARRT, ERRE - RIFOKERARESRZNHEHKFERSE, XEBNAEZE
4 I 3 7 A0 R A BB 9T B . AT R B X R A 1 T LA BT S8R 57 8 S 40 39
— RAMKEERAOEEERARRES . ZREXM THAMYASAERBERNERTR
BEOREZRIETHAA —EHNE L,
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Efficient Induction of Embryogenic Callus and Plant
Regeneration from Barley Mature Embryos

Yan Huajun Wang Junhui Huang Chunnong

(Department of Biological Science and Biotechnology, Hangzhou Untversity, Hangzhou 310012)

Abstract The primary callus induced from barley mature embryos is soft, watery and
nonembryogenic, but after subculture it can produce compact embryogenic callus with a certain
frequency. In this paper, the influence of different genotypes, organic nutrients and different
parts of the embryo on the induction frequency embryogenic callus was investigated. The results
are as follows; (1) The ten barley varieties studied showed significant difference in the frequency
of embryogenic callus induction and plant regeneration; (2) The addition of casein hydrolysate
and L-proline in the media and increased concentrations of vitamine B1 and inositol could enhance
embryogenic callus formation; (3) The induction frequency of coleoptile part was higher than
that of intact embryos, and the coleorhiza could not be induced to embryogenic callus. After
transferred to 2, 4-D free medium, embryogenic callus could produce well-developed somatic em-
bryos, which readily germinated into normal plants. When embryogenic callus was carefully se-
lected and subcultured, it could retain plant regeneration capacity for one year or more.

Key words Barley (Hordeum vulgare L. ) ; Mature embryo; Embrygenic callus; Plant
regeneration
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