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Table 1. Effect of NAA, 2,4-D and BA on the shoot formation and the callus induction from

shoot apices.

No. of shoot
apex trans-
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Growth regulator (mg//)
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The basal medium was MS medium supplemented with 30 g// sucrose and 2 g// Gelrite.

*! Number of shoots(average+s. d.)formed on shoot apices were counted after culture for one month.

*2 Callus formation was observed at the basal part of shoot apex after culture for three months; N=No
callus induction, VYG=Vitrified callus with yellowish-green coloration, GYW =Globular-shaped
callus with yellowish-white coloration, WGS = Vitrified white callus with green spot, D=Dead.
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SEE( VEDEE L RIERAILAE X)), B UROMH
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ELLREET7 ZAICERL, YWVAFEERT-7:, 3
H BRI DR, ZhoOEBr oGz
57 AR IREELED 2 L 8 A A) Lz,
0.2mg/{ NAA, 2.0mg/l BA, 6 8 X F8 g/l Gelrite
PWIUEICEEL, 24 ARICAREF MR 2
BELLE. AVAOHRR YNV ADRREEEDEIE (G
BREREREL VA BHEA L), INVADEOTR
BHEMEOFRMBZ ) CEOEERR ANV ADBEICHEL
7.

R, B RRE L LT30g/ v aEEMZ,
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Fig.1 Comparison of growth of calli originated
from different tissues.
Calli were induced from shoot apex of
bulb([), and shoot apex(l), elongated
zone of root(@)and root apex (A)from
in vitro propagated plantlets on MS
medium supplemented with 0. 5 mg// 2, 4-
D, 30 g// sucrose and 2 g/ Gelrite. The
calli were subcultured monthly on the
same medium.
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BH»SBETS I LI TE RN o, 5 b AIRIRE
YR HETE OMERLIE 0. 2 mg/! NAA, 2.0mg/! BA
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Table 2. Effect of NAA and BA on the formation of adventitious shoots
from calli*! induced from shoot apices of bulbs.

Growth regulator (mg//)

No. of adventitious shoots*?

NAA BA No. of calli (shoots/g-callus)

0.0 0.5 6 R
2.0 5 R
3.0 4 R

0.2 0.5 10 0.8+1.2
2.0 36 19.249.6
3.0 12 9.946.7

0.5 0.5 10 1.4+0.9
2.0 7 4.843.8
3.0 8 2.2+1.4
0.0 5 R

2.0 0.5 4 R
2.0 4 8.3+6.5
3.0 5 2.2+1.3

The calli were cultured on MS medium supplemented with 30 g// sucrose and 6

g/{ Gelrite for two months.

*1 The calli which had been maintained on MS medium supplemented with 0. 5
mg/! 2,4-D, 30 g/ sucrose and 2 g/! Gelrite for more than 15 months were

used for the experiment.

*2 Averagezs.d. R indicates that only adventitious roots were produced on calli
without formation of adventitious shoots.

Table 3. Effect of Gelrite concentration on the formation of adventitious shoot
on calli*! obtained from shoot apices of bulbs.

No. of adventitious shoots(shoots/g-callus)

Concentration .
. No. of calli

of Gelrite (g//) Nonvitrified Vitrified Total
2 4 0 2.8+1.8*2 2.8+1.8
4 4 4.5+4. 4 9.0+2.7 13.5+6.6
6 4 18.0+3.5 3.0+0.4 20.9+3.5
8 3 13.2+3.2 0 13.2+3.2

The calli were cultured on MS medium supplemented with 2 to 8 g// Gelrite, 0. 2 mg/
[ NAA, 0.2 mg/! BA and 30 g/! sucrose for two months.

*

The calli which had been maintained on MS medium supplemented with 0. 5 mg/

[ 2,4-D, 30 g/l sucrose and 2 g/!/ Gelrite for more than 15 months were used for

the experiment.
Average+s. d.

*

~

EFEOHENBREE NI,

Gelrite I 13, TEFOEMEE L ABROBER
K& EE LT (Table 3), Gelrite % 2 g/l IFAML 723
BRTOREFMuZ 1g VA YD 2.8 K ThH-oTz
2, BEIHEINT 2 1 ETEFRIEML, 6g/l Tk
20,98 ThHotz, LrL, 8¢/l TRIEHFHHE T

BIEED A STz, Gelrite DEE D 2g/l TIESE
LI RBHFRTRTKBRERZE L T/, Gelrite
EOEKZ > TARBREE L L REFOMEEILED
L, 8g/l THLL 7= AEZE (13. 2 shoots/g-callus) i 1
IKBIRD b DIFED She o7z,

in vitro YIEVIOETE, BOMMBRE, RiFL D HE
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Table 4. Formation of adventitious shoots on calli*! which were obtained from shoot apices,
elongated zone of root and root apices of an in vitro propagated plants.

No. of adventitious shoots(shoots/g-callus)

Concentration .
Explant B No. of calli
of Gelrite (g/!) Nonvitrified  Vitrified Total
Shoot 6 10 17.7+6. 2*2 13.8+4.3 31.5+10.4
apex 8 9 38.1+9.5 6.2+4.1 44.4+11.5
Elongated 6 10 18.3+6.2 12.44+3.7 31.1+7.2
zone of root 8 9 36.8+8.8 5.1+4.1 41.8+9.1
Root 6 10 27.1+£9.4 9.1+3.5 35.6+9.9
apex 8 9 36.4+8.3 3.5+3.1 39.94+7.8

The calli were cultured on MS medium supplemented with 0. 2 mg// NAA, 2. 0 mg/! BA and 30

g/l sucrose for two months.

*! The calli which had been maintained for five months on MS medium supplemented with 0. 5
mg/l 2, 4-D, 30 g// sucrose and 2 g/! Gelrite were used for the experiment.

*2 Average+s. d.

L7z VA DTEFSMEEIZ D AZETERE ANV X L&
20, WFhb6g/l XD 8g/l DFBKED o123,
KBROTREZF Db 1k Gelrite JEEA 6 g/l & 8g/l
222 L ESRLTIBALTBD, EHNEL %3 Lk
Bitpiflshnz v STRAKEZER 2o
(Table 4), L L, ERIMLAIOELZ A NVABTOTR
BHEMEEI IR EIRD s g oz,

HNA SHBE LI TEFIZ, EYERREWE RS
F20vs MS 8 BBET 2 & S E~SCBE TRBE L .
HabLztEmibiciy, BRENBETERLEZoND
BAEERRD sk otz £72, BHALHEDED S
I v Az 10 A U TR 2 DAPI THRE L,
RERBAERELZE 25, WThd 2n=16 HFERES
iz, ANVApSEELEMEE, V7 o—FLE
BRRILHVEEDN TS, SEORBRTIIVR
QbR E 7 IR EFRBOETRE R UL ERIR
Haniahote, Bohi-YEkeIEfL, EERES
TRELEZA, 1ERCBRER2cn M EOKROE
RbBEES i,

KBROREF BRI E MU ERERTREEL
RO YEMROKBILEORED % Fig. 2 1213, B
BOTNVERANTRBROTNEFEZEELLEE, ¥
RO ABIEROBAIE £ -7z CBESIRT, B
DOMEb HLFED NIz, KL, EBREEAIL
HRBREROGER, HEEROEML & b YEDE
DOARBRICEIFBA L, GEROSMEPBRES N, BE
ABCERERAINT 2 2 L1, KBROTREFLIESR
BRBCEEESY S 2 L BRI TH 3.,

4, £ =

ANAGHRIEEIC & > TERICHEEI® S Z LT
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Fig.2 Effect of ventilation filter on the reduction
of vitrified plantlets.
Only vitrified plantlets(N =100)were
transferred in test tubes containing MS
medium supplemented with 30 g// sucrose
and 6 g/! Gelrite, with an aseptic ventila-
tion filter. There was no reduction of
vitrified plantlets when cultured without
aseptic ventilation filters.
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BETH 2, SEANVADSDREFMEEBNT, B
TEYE R IAMYVE R Gelrite B 2B L 722,
BAEMEE D VR (5 2 BRIR) THOWTRESESLES
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oY Y EZIE» HEZHDOVANAT7 ) —HEEHT 3
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BENCEWREESAELRHERLTBY, HLAM
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Summary

Efficient Plant Regeneration from Callus Cultures in Garlic (A/lium sativum L.)
Kenji SATO, Takeshi ENDO, Tomoko KUSAYANAGI and Jun-ichi SHIGETA

Research Institute, Ishikawajima-Harima Heavy Industries Co., Ltd.,
1 Shinnakahara-cho, Isogo-ku, Yokohama 235, Japan

The aim of this study was to establish an efficient plant regeneration system from garlic callus (A /lium
sativum L.)through adventitious shoot formation. Shoot apices excised from field-grown bulbs formed
globular shaped calli with yellowish-white coloration on an MS medium supplemented with 0.5 mg// 2, 4
-D, and they showed rapid growth on the same medium. Similar calli were also induced from shoot apex,
elongated zone of root and root apex excised from iz vitro plantlets produced through shoot apex culture.
Adventitious shoot formation was observed on the surface of these calli when transferred to a medium
supplemented with 0. 2 mg// NAA, 2.0 mg// BA and 6 to 8 g// Gelrite. The origin of calli did not affect
the adventitious shoot formation. The regeneration capacity of bulb-derived calli which had been
subcultured for 15 months and that of i vitro plantlet-derived calli having been subcultured for five
months were 20 and 30~40 shoots/g-callus after culture for two months, respectively. Increased concen-
tration of Gelrite in the medium enhanced adventitious shoot formation and repressed vitrification of the
shoots. Root formation was observed in all adventitious shoots when they were transferred to growth
regulator-free MS medium supplemented with 6 g// Gelrite. Normal shoots were recovered from vitrified

shoots which were grown in the culture vessels with an aseptic ventilation filter.



