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CURKEEMAE KE 25010

W ¥ LENE Triticum aestivam)y B 55 (24 RERTFHERANARRT M E
EFEEEFEREEN, MR ARGBESESINHAS R EFY, INOBEATSY
He—3mm WARBHAAMSHTHNLTELT MR ERE. SRR ERAIE
M ERASWELEEETER. 2259, MR ARFENFEEREFE EHE
HHEEER THHENAI RN FERENBERE, BEEPRRAI N FHERESB
B Wt fE THEIE.,

&iE ErRRERA, FERE, MREE, £hE

B 1988 £ Harris %05 KR I E FUKGEBRE £ L, ERIEJLENFHM
HPEM KW E WG T I 0, R, —EMENEERGEEEEANRRE, BE
EHRA RS R T E S, HREENMESSIARTFER. ERIUNN
S TAEST EHE RIS B R R S A RADREE AR (0. 2—Imm) KR
VHBRSEEA. KABEZAFSBES. R FERASRBARGUEER R
HERME. CRYEEX RN AR ZAEEY ., ARMEHEE R SHFRERE
BHEFERK, A LHE-UGE TR, RTRNHR SR RGASORRIBER.
BERHNREAPSHADRHGARDMUM0RE. K+ BERATRENTLES,

1 AR fe &

1.1 ESRAGARNIESAREIZIENES

ZNEBWELE S SRBE 12 ROKRBAEERES 2mg/L 2, 4-D K) MB B {kIF
FELE. MB BEERES MS ZMEY, 2me/L HERR, 146me/L HEBH, 300mg/
L KBEEEE . 30g/L BEIN 7¢/L 3705, vHS. 8, ESMOFHEATEHEMNERAE LS
2—3 MR — R, KEPRELUE, BRARN 2—3mm WER AN RHEAS, FI0H
(6, 7 MY M EATTIEE. R4, BErERMAREZHRE S I/ DAER (0.2—
lmm), AXMBSRASHANRTETE WU IT/EEME 0. 2—1mm FED. £ 20
ZAET2.4D2mg/L I MBEEHREPTIAITAGES, BEEFUEBLERFAARK
L, 110r/min. 25°C, BEERET, H§4—7 KB K. A—PAZLREKAEHR
W2 ZEEATEHBARADRGALMNTRRFVILTE LT A WA 40 R E HE R .
1.2 BERBHBESER

HAEFHRIREZEERYFO O EEAS, HRHTERYRESHAREY, BRY

AIF 19934 4 B 31 By,
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JHa 1 3+ b R S B A B /B R M. BB WAL « Cellulas Onozuka RS 294, Pectolyase Y-
23 0.5%, 0. 3mmol/L MES, Smmol/L CaCl, B & 0. 6mol/L H 58, pH5. 8, £ 25CE
BRRE 2—4 /DB A 45um REMMLEE, 500r/min B4 5 SHNEREREK, BB
FBEERERIK (WS 0. 6mol/L H FEEEM Smmal /LCaCl,, pHS. 8), JEAEREEFE
(P BE—K. B 5X10/ml ARG EEQEES 0. 31BN P BRED, P
REMRIBRKBEES 500mg/L, 2, 4-Dimg/L, B8 1% LA ZK 0 0. 5Smol /L Wi B
sy HREAE MB, 40 X5, BIZHNPHREHAARTI MB BEEFZELHE, B
FﬁﬂgﬁqmyLMAﬂumyLixﬁﬁmmztmﬁﬁwﬁR,
1.3 RERERFERS PR

ARG -4 XMBA S SREFARASNEARE, SHIEFRENARRE]
(UL P SEFRAE D ERY) , MBRA RS RN, 15 KRR REREG T RHE,
BHAERTRERESHAEFRS .

2 ZR5iH1

2.1 BERNHBIRKRS
ARBIBZANRARABGHANATKEN MB BRIERE SRk
7. WORGHEBRE 10X EEEHQHHRETERH.
F1 ESBEREERSISHENES

Table 1 Compaosition of different protoplast culture media

Medin {(mg/L} P Ps P, P, Py Py FPis
Major elements Ni M3 MS MS M5 MS MS
Micro elements MS MS MSs M3 MS MS MS
Vitaming Bs By By Bs Bs Bs *Bs™
Casein hydrolysarte 500 500 500 500 500 0 500
Glyeine 2 2 o 2 2 2 4
Glummine ' 146 146 1456 73 2] 146 26

Ench above medium was added with glucose 0. 5 mol/L. MES 975 mg /L. sucrose 10 000mg/L,2,4-D 1 mg/L .agarose
¢.3%, pHS. 8.
*Bs™ t Bs Vitamins < folic acid 0. S5mg/L + biotin 0. 05mg /L +assorbic acid 30mg/L.

BAE & F REILIR 5 2—3mm W REHRZ 0 RFHAEEAE T MBIZ E,
—AERXMIEGEREHRRE. UEH—~ S50, UM EE 0% L
(BEEANREHAR/ATH L RHARERID . SEEFHMRBEROBHH
A LG SRR RN RELK R, S eEENT 105 EE/EHEESR
R/ BTt S EHRA LML,

2.2 RERGEFIEERE

Tt &M/ BAE SR R 4 e FUAE R oo AR (EE D, &
P BFAPE 4 RUAEWET KR (EHM -2, #—E0RE R El (8HiEI1-3),
B/ NAREAN S PR RMLER . DG HSUE I 7 S B B £ WA i &
B G5+ B Y/ B G B L (TR Y-4) T 440 MG P S0 U0 Jo e R ok P A OB BRI 7= 4 Sl R 5
HOBHEAR. HFIOUBFEHAR. 40 XES. WHEERHGAAHER/NL, 7%
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A& 2mg/L,2,4-D # MB IEFE F I, 15—20 RIGH— 3| MBIZ 3324 401k,
FRBEARHAREMEEREL 810 REAB A, #F— B KB (ER 5, ¢
AREREEEE DI AFREFRY. SHOHESTR™E, #—5H3 % 1mg/L
NAAM 1I/2 REXEMBEREL, R REHEFEIER (E1-6), MbmE Ky
FLSXI0™ (BEMKMRE /FEERENBREREGEE, SRETHTHED . Bk
RO DHANEFRERBEL—NAGEAE LI, MMEBESRITHEIRE 64
i, #90 1X107%, .

XANEEFPETRE 177 ATRIRAMGAET TRIFEA LS, hEEAMUER. HRSMR
HHRARAMBIER, UM EEREAEEAHEEE"ES 10U E, fTAMTEESR
HoarBHEf N ERFHAMA, KHAREARMAMEAR. SFEM—EREAKHEIEER
FRBMHEHERPE-KRETEN ., I LSRN BIE A D ERERFEETE
EEHEARRTEEESTE, MERARSUERA, REPM/ I RGEHASEEE
BRRUET —RFORE, THERBMU LM NE. BEBSEESHE WA PR
MM (>1mm) FEEPAERAEREN > BAIES, XMAPLIes ER -5, #IMA
FAAe Rl P LB R IR SRS SR, KM S/ a5 R ELSH L
FHER ROERPEEEAIXMES. :

2.3 FRAREIEREREMML

BRERHARE |, FRERLBHEFTEB (ED. P 2E LT P—P., P, 5
P, RREFER . IEHUMS KERMECEUE B #EENEANDREREE., A
MRS R GEN, HEr. FEBMBEREKRABEABATRS, SERMEARMER
— 46 Bf] Gt B A4y BUMBL 2R L

F2 TRESVHEREAFERESHENTE
Table 2 Comparision of division frequency in different protoplast culture media.
Protoplast culture media P, Ps P, Ps P Py P, Pio
3.7 g8 6 15. 7 6.7 6.5 3.3 5. 35
16. 3 18.0 1G. & 6.1 B4 7.8 6.1
Division frequency of 10, 7 13. 8 11. 6 — 5.0 [ y, 2
protoplasts (447 4.5 3.4 4.5 3.8 3.3 4. 2.2
12. 3 10. 3 %3 7. 8.9
11. 6 — 7.0 6. 5.4
Average value 8.4 10. 4 11.1 6.7 6. 5 . 6. 5.9
F 2. 895 48857 "
Fo.os 10. 13 2. 53
Every value of the division frequency indicated the mean of 2— 3 duplicates in each one experiment,
B LSR b p.—PuEIMER
Difference among media based on method of LSR
XPs=6. 367 Pr==3.718 Py=3.614 Pu=3374 Pe=2.572 Py=2.542
x;-Z. b4Z  3.825° " 1. 176 1. 089 0. g3 9.03
x-2.572 3.795" " 1. 146 1. 089 L. 802
x;-3. 374 2.093° " 0. 344 6. 267
xi-3. 641 2.726"°° 0. 677
xi-3. TE8  Z. 649" "
# # Indicute remakable difference
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BLEREBAR RN MB EFERNTHFAIAEFNAGARNBEZ ARG, Xt
FEEBREHEREREEN, P EREHTHE/NFEFH 0¥ 177, HLOLR
587 HIRAERMEERFRMEBEENSREE (NFH 177 BHE 10 X, HRMETX
0% k).
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Plant Regeneration of Wheat Protoplasts Prepared from

Different Composition of Suspension Culture

Xia Guangmin Li Zhongyi Zhou Aifen Guo Guanggin Chen Huimin
{Department of Bislogy, Shandong University, Jinan 250100)

Abstract Regenerable embryogenic cell suspensions initiated from immature embryo-
derived ‘mix-type’ calli of winter wheat (Triticum aestivum L.) Chang-le 5 served as
sources of protoplast. Cell suspension consisted of small calli (2—3mm in size) and cell
clumps (0. 2-—1mm in size), The regeneration frequency of the protoplasts derived from
small calli of the suspension was remarkably higher than that of cell clumps. The effect
of different composition in culture medium including macro elements, vitamins, glycine,

glutamin and casein hydrolysate on protoplast division was also investigated.
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EREE. NEEBERRASRERKMBFAE B 1
Xia Guangmin er @l . : Plant regeneration of wheat protoplasts prepared Plate 1

from different composition of suspension culture

1. Protoplasts freshly prepared from embryogenic suspension.
2. First division of the regenerated cell from protoplasts.

3. Protoclonies derived from protoplasts,

4. Small calli derived from the protoplasts,

5. Growing and differentiating calli.

6. Reéenerated plants from the protoplasts,
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