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7ZILT 7T 7 (Medicago sativa L.) ®DHILX
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(T744 THRTTHREH 766)
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(F980 I EMHEERAF 2-1-1)

(1990 4% 1 H 16 HZA)
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TUT7 T O3 BEERACTA VAR, BB LUTRE Uic. VA 3ZE, RE, % NAA
3.7 (mg/l), kinetin (2. 2mg/l) Z&%r SH #5#t (Shenk and Hildebrandt, 1972) & 5 ik, 2,4-D (2mg/l),
kinetin (3. 7mg/l) 4% MS EHi (Murashige and Skoog, 1962) TR U TEH L7z, £DHBAH VR %E
RVE VT ) —OEHICEE UEMEER A, AVAERIE, SENBLUHEETAMMICE - TEN-

fo. PERRRTERRIE, SH HHhT 3 fE, MS HiTiR 14 &

KB TEESh. & Orca BHIHO

BT ORBEEEE Lc. oIk vEe YORESZEERET LI & T 5, 2, 4-D (5mg/l), kinetin (0.2
mg/l) ZE&{ MS EMERVWAZ Eicky, 5% OHEETHEREANSERINAC EbroTz. 26D

FRRRIE T~ CEYELRE TER L.

FTT7 77 7 OMEREERZ, 19724 Saunders &
Bingham® (cd » THWVRIREED & D WYKL 2558
HEINTEER, TR HE, FITREHECK-
THEBRALNTVAETY, L LSO Ik
BRI, Z0oMoBESBEDOHEICE T
M. stativa TEHSEROFHWEWVbON TS BREICD
WTDAREEE > TVWE™Y. £ CTERFEICENT
i, 777y OBERICEDT AESERT,
LF THEINTORBOEED v AR KR P tEE
DWW THEEERT S i Lie. I LICEMMLORESR
HizonThaE L.

1. #HELUFE

BEMEELT, TA7 707 > DIRICHTF S 31 5
EE .

1: Amasor, 2: Angus, 3: Ardiente, 4: Baver, 5:
Challenge, 6 : Decathalon, 7 : DuPuits, 8 : Endure, 9:
Glapiator, 10 : Honeoye, 11 : Hunter River, 12: Julus,
13: Kara, 14: Lutece, 15: Natador, 16: Nova, 17:
Oneida, 18 : Orca, 19 : Peak, 20 : Phytor, 21 : Sitel, 22:
So Special, 23 : Szarvasi, 24 : Trident, 25 : Vancor, 26 :

Veko, 27: Vela, 28: v 7, 29: ,x—4 %, 30: 3—m
W, 3l v—HrvavEYV

PIFIcTTL 377 s v 7 > DEERZEER LK
ETOREOESR, TRNTCCOEBEESHS> DL
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Arlicl, 2N ZhOEMLOFEFIK DWW T,
Table 1 (/R L7z,

YA 0% =42/ —VT1IHEEEL, 2% 7V F
RV VTR ORBEET - 7otk BE/AKTOHRET I
72, R 16.5mm EX 110mm OREEIC Y « §F 2% %
atr 0.8% FEXKE 10ml ANREXLCERBRED -
D 1RTOERE 20 HER L. 25°C O REHTT
EFeRIEIELE BEHOEII 10mm iK/E-7%
ESRHEBORI - TV 10 HKERY, 20 Fikis
5mm {CHID, &4 DFEDH VR FEREHICHREBRSE S
720 1TEEAEBEE L, 25°C, 3000 lux O TR
#L7.

AoV A FEEENE LT, B10HER, NAA 3.7
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‘Table 1. Protocol for tissue culture.

Medium sequence (days of culture)
[Growth regulator concentration mg//] and [Other materials]

Protocol  Reference

Callus iniﬁiate « Pre-culture Eo? 133&13 gra;;eign
I [12] SH (30) —SH(T) —SH (30) —SH (30)
[3.7 NAA] [11.1 2,4-D] [2g/l YE] [oj]
[2.2 kinetin] [1.1 kinetin] [0]
il [13] MS (30) — MS (30)
' [2.00 2,4-D] [o]

[0. 25 kinetin]

YE : Yeast extract.

mg/l+kinetin 2. 2mg/l A&7 pH 5.8 @ SH #i#p'?
KEBEL, £20FHE: (Meijer & Brown (1987)®
—EWE) T, 2,4-D 2mg//+kinetin 0.25mg/l %
&%y pH 5.8 ® MS EHCER Lic.

HAo{LicBELTHE, BB 2 LB OHBETANRTE
REEb0%E, 2hEhOEMEEticsE, 144
BORRRIER D AT - 7o, BB, 7V REKE
DHRER & ki, 25°C, 30001lux OXEHE T TIT-
fz.

E1OFETE, #RELIREOI VRZH N, D
FVANABRERCLTOL 1A%, I AFEEE
& EROEMICENENOA VR E, b EDEBED
S OO BN TRRL, 351k 1 BBRICHMURE
OEEME E L. #NFhosvz 10mg 0%
92, 4-D 11. 1mg/l+kinetin 1.1mg/l % &% pH 5.8
@ SH B (AUEEEs#) <7 AREEEEE LcRY,
Yeast extract 2 g/l 24k e 7Y —D pHBE 8D
SH ki (FREAEMbiEH) BEL, 1 1ARIKE
BAROERREZ A Le. HEEARE, &REL1 Yy —
V¥ 50 EfkE L, 10 RIEfT- 7. Z OREBRKE
W L7zbDic20Ti}, BRREKCLickveEY7 ) -0
SH #:#h (E¥MAFES i) ICER L TR~ O
LR EE L.

E2DOHFETRIINVATERE, srvEYT Y —D MS
B (pH 5.8) BB L TEMLERELL. 1Y v —
L7z 10mg 372 12 @AKo VA EBIRL, €1
2 g T~ 7.

R 20HETE, SREChI s THMEU
W, BOLICEEBREEND 20 E 5 DIC DOV THEED
FHETHRE L.

2. % B

(1) Az F.W.

BLOFECBIAREBOH VABRELELC, FH
L2 Tx &Hicbdz, Table 2 [K/RLic. B

Table 2. Varietal difference of callus, embryoid
and root formation. (at MS medium)

Callus weight
+S.E

Embryoid Root

. form. form.
(mg)* (%)
1. Amador 181.2+ 60.7 0 O
2. Angus 656.4+137.6 0
3. Ardiente 325.6+ 96.5 0 O
4, Baver 478.4+ 77.3 0 O
5, Challenge 774.8+£201. 2 4.0 O
6. Decathalon 370.4+ 45.7 5.0
7. DuPuits 366.0+234.9 0
8. Endure 494.6+131. 4 0 @)
9. Glapiator 354.6+167.0 0 (@)
10, Honeoye 772.2+288.9 0 O
11. Hunter River 326.4+£294.7 0
12, Julus 670.6+249. 1 0 O
13, Kara 285.0+102. 1 0
14, Lutece 472.6+=148.9 0 O
15. Natador 749.6+£249.8 0 O
16, Nova 829.6+136.5 0
17. Oneida 709.8+240.8 0 O
18. Orca 323.4:+123.0 12.5
19, Peak 811.0x112.4 0
20. Phytor 373.0+£167.9 0 e}
21. Sitel 592.8+ 52.0 0 @]
22. So Special 809.8+220.9 0
23. Szarvasi 291.4+ 59.4 0 (@)
24, Trident 904. 0£571.3 0
25. Vancor 569.0+ 72.9 0 O
26. Veko 489.04130. 3 0 O
27. Vela 564.0+222.9 0
28 v7 660.2+179.7 0
29, N—Z R 445.2+138.9 0
30, I —12ws¥ 554, 4+ 25.4 0 O
31, w—H¥rvavEer 449.4* 62.2 0

* Mean callus fresh weight from after 1month.

JURR#EIX, Amador, Kara, Szarvasi, Ardiente, Hunter
River EDREICH WV TEL, So Special, Peak, Nova,
Trident EQOFEETIEREM? - 1.
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Fig. 1. Varietal difference of callus formation from hypocotyl, root and leaf.
(at SH medium) I -Hypocotyl, [_] -Root, -leaf.
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Fig. 2. Embryoid formation of Orca. (at SH
medium).

o

Fig. 3. Plant regeneration of ‘Q;céf. {at SH
o .medium). . ) ) o
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FFE4 & LTIE, Amador, Ardiente, Baver, Challenge,
Endure, Glapiator, Honeoye, Julus, Lutece, Natador,
Oneida, Phytor, Sitel, Szarvasi, Vancor, Veko, = -
7y TH T

Orca & Decathalon @ 2 iR, AT
D 17 F ORI i EERATE R T Lichs, RO
R IZEHD b5 7. Orca OBE, BRES bR
WTRESII~2 8 FRICUHROERIEE 550
-7, EURES BT sz itk 1~2
W THRORE DA Sz, Decathalon & 24 HBIiC
A>T OBOREMBRE L - 7.

H2OHFETOERBICBY ZEALEEIC DV T,
Table 3 iR Lic. H£EBICBOTHESLL TSI
EEBEOKERLTH B, TBORRICOPNTHIE

Table 3. Embryoid formation from hypocotyl,
root and leaf by the method of Meijer
and Brown (1987).

Embryoid formation
Hyp. Root Leaf

Amador
Angus
Ardiente 7
Baver 17
Challenge
Decathalon
DuPuits
Endure
9. Glapiator 3
10, Honeoye
11. Hunter River - 1
12. Julus
13. Kara
14, Lutece 3
15, Natador 16
16. Nova
17. Oneida
18. Orca 4
19. Peak
20, Phytor 1
21. Sitel
22. So Special
23. Szarvasi 10
24, Trident
25. Vancor 2
26. Veko
27. Vela 8
28. V7T
29, N—Aa X
30, 33— s 1
31, v—HrvavEY

PN OA LN
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w

L L7c. BRI Lo 5f81E, Ardiente, Baver,
Glapiator, Hunter River, Lutece, Natador, Orca,
Peak, Phytor, Szarvasi, Vancor, Veko, Vela, =1 —
2 yX) 14 BT, BOAEZF LU 2 D id Baver
1RO TH- 7.

BobEEOREEICBNT, Orca 32 DODHETHES
fbUicice, SoIcHMB B 2R 7. Meijer &
Brown OFEEHREL, #HVATEREMHOEETTY
HEEE LT, 2, 4D % 0.0, 9.0, 22.6, 45.2, 90.5
mg/l ®5X & kinetin % 0.0, 1.2, 4.7mg/l ® 3K
TEREL, BMMLOBBERGEREE L.

FEBRIATERR L7z b Dic 20T, ki 100% F4
Ut to%, FAMLEEIZ 7 L — P S0 OFRBRIATZR O3
& LT Fig. 4 iT;RL7.

2, 4-D 5mg/l+kinetin 0.25mg/l O & &, EHED
FERMBELL, Arvz LAY D THEE~L HER S
hiz (Fig. 5). COZXETOANVZHY OFEMLEZE
ZIEAR, BIREEE 24 U, BEBEEZER LU
AN 18 EETH D, 5% DHEHMEETH - k.
“kinetin $3 0. 25 mg/l OIS, 2, 4-D BESSHL S
BHREEBRATERIZBEDTZD1IG L, kinetin 28 1.0
mg/l DBEFASERIBENbOD, 2, 4-D BECHA
U TTIERRARTER DM 2 T Une.
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Embryoid / Plate
—
/

2, 4-D gy

Fig. 4. Effect of 2, 4.D and kinetin on embry-
oid formation of Orca.
— kinetin 0.00mg//, — kinetin 0.25

mg/l, --- kinetin 1. 00 mg/..



Fig. 5. Embryoids formed on MS medium con-
taining 2,4-D (5 mg/!) and kinetin (0. 25
mg/l).

FicEERE - 12D, 2,4-D 0mg/l+kinetin 0.25
mg/l RCRBOFEBENS 51, 2, 4-D 2~5mg/l+
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5. & B |
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a—u y,¥, Oneida, Peak |2 T i flid HIFEE I
FoTHHMERORE DD 5. thick s &
Angus, DuPuits @ 2 BFETIE 10~20% D053
EXNTVBY, SRIOERTRE, ZO2RBEEHES
R XIEpo7z. UL LSS, Peak, 3 —w w3
12 Meijer & Brown OHEIC X D BHMET AT &Kk
Wl

Meijer & Brown 1%, 77 77 » DFMELICE
2ODFERH D, 1 DERMEOREDE S 7R
BrLEMETE60, & 1 DERAEBICHALIES
LD0HBELTNS. %ED Meijer & Brown O
W EETH D, BIEN—RCALONTOICAFET
b5.

% 7z Meijer & Brown %, Hypocotyl, Petiole, Leaf,
Stem DV TOMLEELZFAELTHWAD, EELMD
3%, Hypocotyl OFEdi& <, Stem TREICK LI
W EERRLTWA. 4O, Root, Leal 5 DML
HELIH, FbRPTORONEDP - T

FNT P N7 7 DEEDS B Bingham o530 0
LIcEALREII DE L Regen-S1913, HIE O B T#HK
EfTotctcd, BEOHETREELAEBMELE -
7z. T ® Regen-S [Z2W\W T, BHoMticBEET 28
BEFHZHARBRINTNE VY, oK ETIZESE
Lisnizd, B bicBRT 28T OERIIIERICE
MTHDHEELOLND. FHEEHKIICIE Meijer &Brown
OFED, BB - P2, Bl
LEREbEZNEV-7A ) v FBED N, EE,
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4 BRICBOTIRRERTERS ¥, CoFEOENE
EE- T 5.

AEIDERT Orca REBLLOHETHHMLT HE
Bod-72DT, HBEEOERKHME LS. X5
ICEBREPEDTHL I, CoRE»>ESLiEDE
WRFE, BIRL T CEOBRETAINEND SR
bbb,

AT AELED IS BRI IS, CHEELT
& E LRI BEEENE v 2 —0F FEE
KR RS OBERT S, S/, ERETH KCERD,
B NIEEE L BUBREREE, TVv7 707 7
OREFERLT & -/, SHEBHOF 4O CHE
KESB#HOBERERT 5.
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Summary

Varietal Difference of Callus Formation and Embryoid Formation
in Alfalfa (Medicago sativa L.)

Toshiyuki TAKAHASHI* and Toshiaki KAMEYAa**

* Nippon Petroleum Refining Co., Ltd., Kudamatsu Refinery,
Higashitoyoi 766, Kudamatsu, Yamaguchi, Japan
** Institute of Genetic Ecology, Tohoku University
-Katahira 2-1-1, Sendai, Miyagi, Japan

Callus and embryoid formation were examined with 31 varieties of alfalfa (Medicago sativa L.).
Callus was induced by culturing leaves, hypocotyls and roots-on SH medium (Shenk and Hildebrandt,
1972) containing NAA (3.7mg/l) and kinetin (2.2mg/l) or on MS medium (Murashige and Skoog,
1962) containing 2, 4-D (2 mg//) and kinetin (0.2 mg/l), cultured for about two months and then trans-
ferred on hormone free SH or MS medium for embryoid formation. There were wide differences
in ability of callus and embryoid formation between two media, and among varieties of alfalfa. Em-
bryoid formation was observed in 3 varieties on SH medium and in 14 varieties on MS medium. In
one variety, Orca, embryoids were formed in both media. The optimum condition of hormone for
embryoid formation in Orca was investigated. It was found that the callus from hypocotyls cultured
on MS medium containing 2, 4-D (5mg//) and kinetin (0.25 mg/Z) and transferred on hormone free
MS medium produced embryoids with high frequency (75%). These embryoids developed.to whole
plants. -



