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BRERMRGAAEFRBZRNEL
EOH ERE
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B ¥ REFABRNEIN BEREFFARER ILRAGFHEASAE BR IAENE. S
SRR TR R, S IM, ~ IM, FHR B EHTEFREEER. 278 H, W
GHEARKTRRAE NBER EENBYRERNEAGHES. FEAGHHAAERT
BHEREPRRIER, BHSBME ERRNSFANE., BFRASHULERERTH
B, BRI RE 95% U k.

XA PR, RBE, RS ER, BB R, ARk
FHaRS Q78

EALMAREFIBETSERAEMQHAARA, b TARERAGAHNES
EREX HEZMERARBZEFOIE U HEEKRBLREINERE. LHHEYR
HXETFARFAESFPHRCRSERHE TR, R EME PR T S H K S RSN
EARED, AXHBREFFAEREQHALRTEEUR KA EIEFOTRE
BRB\EWMT.

1 M85 7%
1.1 EFEE LR

FI#BI%F (Auena nuda L.): T 8 5.8343.8330. & 6 5.5 16 B.20- 1 HEH.
B R F 0BT, RIS 35K, ENREERTIEEE 570 % S BRI 2min & TE#I7K
Mk 1R, RERRRREM 2h, THEKWEE 3 K, TEKRHE 14~16h, HEFE)SE
2HWIEHE - THRREIRERE 30min, TEKMNEE S IR, BHE IN, ExEEN, Bin
3mg/L 2,4-D, lmg/L NAA,0.5mg/L KT), ZE AT SBH PR 3%, BF 26~28T,

1.2 BipARIE

WAEREFH G GHASENIER IM, ~ IM, 4 IR IEFE L SRER, 8
25~30d B8 —IK, M IM, . IM; IM,. IM, M)A F, SRR AR 4 KE, HBAT
—REESEE LIRS, RIBELRREMESGEARS N BB (REG. FN <2mm. 4
BB KR, BEERRE) JERER (O 6 B8R MRAERRE, R EK
B, 5o ) PEB(EESLEHEAL). SRELIWEH 3 MG HR
AR, REHERER AN, 2/4 BEEEF /4 RIS EE FESEER

L EFH AR LS HEITME.
Y3 B #9:1996-10-07, 6 [ B #9.1997-07-07.
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Bk, 1/4 TR R ARE R,
1.3 BB

EERREEAERGAR 1~2g, BT 250ml = AP, i1 50m] Y REERE(BH
A MS BN 150mg 5 EBLAE . 150mg KA E . 100mg B EHERY . Sg H B M. 3mg
2,4,-D,0.5mg KT), F 120r/min F{ERFEFEIK LIE5R, BEX 27-28C. L AEAEF
BRI REERET 1/3 hENERE. UESA K, AFSREkEREFTHR
R 2/3 KB EFRE,
1.4 RARARMSLFHEEEE

BERTEROAMEA, BT IM, IM; EEFFELEAME 2 K. REEES
HMEER/PMRCREGHA, BHE IM, EHE LSS CHEAEHERENE, AL
MEN N 3R LB 2B FE /M.
2 ZR54%®
2.1 VHERGHEARENRLIENE

ERFRBHREARERHERE L, TR EEE. A 95.4% (HEXRM., Wik
ROGARZEAS SE MR, AHT S8/ REAREE, REAEREN, £k
HR, L FEER -1, WEAGHATELHTARBEESR. YEWHLAHGA
FREFHTAFRR DR EESHAR, RO MS HESIEFE, BT 8t it
HOIM, ~IM, SR E(E 1), EEFS AN IM, Bl IM, PEKRRSBREZH LABE,
SREETREERS FREAHE.

®1 BHARRRIEEERH
* Table 1l Compeositions of media for callus subculture

Combination of hormones IM, M, M, M,
- 2,4D 0 3 6 8
NAA 0.5 1 0 0

KT 1} 0 0.5 0.5
6-BA 2 1 0 0

KCl 0 0 1000 1000

Nate: Major elements were 2/3 of MS; Trace elements and organic compounds were double of MS; Contained 150mg/L glu-
tamine, 150mg/L aspartic acid, 50mg/L yeast exiract,§% agar;other compositions were as much as MS in four media{mg-
L1
2.2 BEHESARE R

ME 22BN, MEAGASKRED IM, BHE, EEE RO RREO. S BIERT.
BAREBHMREESHAS. SRA4RE, AR GARALRIIEMT 54.4%, Bik
REMEGHAEER IM, 558 E FCREGARLACEERR, BOFELR
AAGHSA LI, SEEFBRRAGHAEBT IM, BRE b, 780 2 ekt ik
AR GARNERFHAERER, Y848 3~ 4 K5, RGHEREERE N HER, B K
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EEBEKTHINANAERSGAL, HARFIAGRATRE L., S #dEE K
HEEREGARERD IM, B#E L 2 ANBEGHEALARAHENHKE/Y, H
TES 3~ 4 WU, ISR BiH 209 L B I TR, — 802 A L 6 R E A AL,
BEA s, —BhUERGESSEINRNEER AFHIGA 0% FAES~6 4
A e, BRELE 95% LA 49T 7~8 4 AAtE]L,

%2 BRIRPRGAAREDIEL
Table 2 Variations of callus state during sabcaltures

Number of %
Media No. of subculture © Callus types /
alli a b c
1 763 75.3 15.4 0.3
2 228 36.5 37.4 26.1
IMZ
3 253 10.1 23.1 66.8
4 m 7.2 30.4 62.4
1 392 3.8 13.3 £2.9
2 436 3.2 2.1 94.7
M,
3 474 1.9 2.5 95.6
4 439 1.6 3.2 95.2
1 455 0.0 2.9 97.5
™ 2 463 0.0 4.7 95.3
3 418 0.0 13.1 86.9
4 452 0.0 21.5 78.5
r 365 0.0 4.6 95.4
2 427 0.0 ) .
- 3.8 96.2
3 351 4.3 12.2 83.5
4

338 13.4 13.8 72.8

Note:a. Nonfriable state;b. Intermediate state;c. Friable state.
Data were averaged over the three varieties (GY-8,8343 and 8330)

F2EREN, BEREGASHEEMBERFSHERESERERKX. A IM, 7
IM, EHEPERKEEZHHN, S DEEFHE S, UHGASE M, F8ER 4 KT,
HBEERBESEAIEG, X AFASAATELEEH THRELEH RS, MR
SRR P, AERER(EER 2, 4-D)RAMPIER, B AGEaASREEHFF
BB, SEANIM, BHE R 2 K, MEERKERR, 23R,
HETHRGALARERB RSSO REAGO LA, HTME TR REGFUEN LK,
MRS RSN, GRS AN R ERE S% U LB T-2), HxH
ZRTRGALEER N FENEE,
2.3 HabERELE

3 B AR RHAREM 2meg/L 2,4-D Y MS 5382 Lg% 8~9 G, S A
BHAAEREAEREARE (AR I-3). HE3 A, AEGAHRENAGAA™
FEAREHREERE R, BR 8BS H 78.3%, M 16 SBE, X 52.9%, BHFHHEHA
RENEGHARBIIRMEN Ny EHE FIZR 810 A, REF LM%, 6 &
PR AR IR E Y 38.9% ~43.1%, ZREUH, RN GEAEEF&A
MEERE R R NMRAERGASR, BBEES O Y FHLRC), &3 FERBERMPEY
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BHAARRBEN P EAMAL, TR RS FXEHBHE I TR MRATE.

6 N FRRIFINIE RIS, W 8 58343 8330 WA ME R @ F AL R E BRI 95%
LR, 20— 1.5 6 5. 16 SHEAEMARE 47.9% ~71.5% Z 8, iLHAEEH
BAEEARMEYESHFHSE R LR

£3 FR&# 3 HEGAREBENEARENTE A%k
Table 3 Somatic embryos and plantlets formed from three types of calles in different varieties

No. of a b
Genotype calli 1 2 3 1 2 3 1 2 3
GY-8 85 0 0 0 2 0 0 83 65 28
8343 48 0 0 0 3 1 0 45 29 12
8330 63 1 0 0 2 1 0 60 41 17
20-1 59 6 1 0 11 3 1 42 23 9
P-6 42 6 1 0 9 2 1] 27 14 6
P-16 71 15 3 0 22 3 1 34 18 7

Note: 1. Callus types formed by the circulate-culture.
2. Callus with somatic embryos.
3. Plantlets formed from somatic embryos.

a. Nonfriable state;b. Intermediate state;c. Friable state.

2.4 2FRHENEKFLEEHNER

RHGPRESRMNEHASSREGEEEIIELH(RE 1), 8355 96 ABEN
AR ARME, 40% Eh, HIEHFEFHERT 128 4, RHASHEERER
HoHEFE 96 FIREME 12.5%, B3 81 160 JH/S FRET 27%, AERESF 192 B, BEHKN
fe e ek, BHEHASIEF LA HE INg LR (oI 4 88 45 ntE
ELT 115

Fa4 BENEESRGAREKESE
Table 4 Plant regeneration from different week number of callus cultores

Time/ week Number of calli Green plandlets Albino plants
Number % Number %
16 254 120 47.2 29 11.4
32 84 33 39.2 12 14.3
48 131 55 42.0 21 16.0
64 145 53 36.6 20 13.8
80 158 59 37.3 24 15.2
96 146 56 38.4 21 14.4
112 152 45 29.6 36 23.7
128 139 36 259 45 32.4
144 122 20 16.3 36 29.5
160 142 16 11.4 29 20.4
176 117 6 5.1 13 .1
192 113 1] n.o 4 1.5

Date were averaged over the three varieties (GY-8, 8343 and 8330).

2.5 BFAREZEHFORFZRIEN
EREFR R HHARE B REERED. 2 —-ANEERRGE, BTEREE
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BELERE, A - EaEey/ NIREERIET. AR ERE AN ERETAE
FW, LUEH 34 WG, BRYEHIEN THEEFEE, HFEEK. ERROERERST
ABTRE R SR AN A ZH AR . P 300 A ARSI, BB RG R, 5~ T7d Hik
1 KIS, k2 ARBAITRAGC . BE. Y - ARAKRENARARYREE(E
KR 1-4,5).
2.6 BRMEEHH>CIEHETE

HEIFRADERE IM, BEEHRE FHTIRE, YN 2om WRGHEHAE, B/
M, BEERE L, BFRERNREGHGHARS, BB IM, H{bEFRELETHEEY
. #9481 AR, ERGEAR L RFE R A 6. LU R ERE, X EEREHE— 5
RE, AHTHRZEITEH, RTHME ML LF, BEAEK(ERI-6). LARTRH
HAHBAHEEN80%. F—HEARREAGLUS LERERRES S, MEREERAM
¥, Bt SO ENAGARETIE, R BN ELKEN N, BRE LA 200 A
A, ARG EEA /M BR

LEEREKL 4~ Scm B, THABERFIBFAD LM MERT, —FESG, 58
Eit—# A FRRLN, BERDUEXBREEN., FEERBERBTERE SBLUE,

£ £ X W

1 EME . fEWHE 1991, (3):3~6
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The Culture of Embryogenic Calli and the
Establishment of Suspension Cell Line of Naked Oats

Cui Lin Fan Yinyan
( Institute of Cold Crops, Shanzi Academy of Agriculiural Sciences, Datong 037004)
Abstract The mature embryos of six naked oats varieties (Avena nuda L.) were cultured
to induce callus in IN medium. The frequency of callus formation of variety “GY-8" was the
highest (95.4% ) among the six genotypes. The initial callus from the mature embryos of
naked oats was white , nodular, outside soft and inside hard, easier differentiated plantlet.
This structure was regarded as nonfriable state. To improve its regeneration properties, the
callus was cultured in IM,, IM;, IM;, IM, media successively. After seven or eight months,
embryogenic callus became wish yello-white, granular, finely divided, and relatively friable.
" Frequencies of embryogenic calli were maintained steadily over 95% . However, decline speed
of callus vitality was slowed down. The cell suspension cultures were established from friable
calli. The plantlets were induced from the suspension cell line in differentiation medium. The

survival rate of plantlet transplantation was over 95% .

Key words Naked oat, mature embryos, embryogenic callus, suspension culture, regenerating

plants
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Gui Lin et al. : The culture of embryogenic calli and the establishment of

suspension cell line of naked oats Plate 1

A. Callus formed in vitro from mature embryos of GY-8, B. Embryogenic callus was produced by using circulate-culture. C.
Somatic embryos derived from embryogenic callus of GY-8, D. Cell suspension cultures of GY-8 in liguid medium, E. Suspen-

sion cell after 8 week liquid culture, F. Green plantlets regenerated from somatic embryos of GY-8.
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