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Callus Formation and Plant Regeneration of Herbs in Perilla Family

Sachiko Matsubara, Masato Ino, Kenji Murakami,
Mayumi Kamada and Izumi Ishihara
(Department of Biological Function and Genetic Resources Science)

Effective methods of callus culture of herbs were studied to establish basic tech-
niques for cell fusion and gene engineering. Eight basil cultivars, five species of Perilla
family and a sweet basil were used, and following results were obtained.

1: Effects of phytohormones on callus formation.

Callus formed effectively from hypocotyls and cotyledons of sterile seedlings cultured
on MS medium supplemented with 0.1 mg/l 2,4-D and BA.

Plantlets succeeded in regenerating from callus cultured on MS medium supplement-
ed with 0.1 mg/I NAA and BA, but callus formation on a similar medium was inferior
to that on MS medium supplemented with 2,4-D and BA.

Callus formed best on MS medium supplemented with 2ip, among other cytokinins,
but only BA actually induced regeneration of plantlets from callus.

2: Effects of age and different organs of explants on callus formation.

Callus with similar weight formed from hypocotyls of young seedlings about 1-3
weeks after germination. The heaviest callus formed from cotyledons, followed by
hypocotyls and roots.

3: Callus formation and regeneration of adventitious buds in eight basil cultivars.

Calli formed from cotyledons of lettuce basil, Anise basil, lemon basil, bush basil,
sweet basil, purple raffles basil, dark opal basif and cinnamon basil, in descending order
of weight, on MS medium supplemented with 2,4-D and 2ip. Callus from lettuce basil
was three times as heavy as that from cinnamon basil.

Callus formed on MS medium supplemented with NAA and BA from cotyledons of all
cultivars, but adventitious buds regenerated only from sweet basil, dark opal basil and
bush basil.

4: Callus formation from six Perilla herbs.

Callus formed from hypocotyls and cotyledons of sweet basil, red perilla, green

perilla, lemon balm, peppermint and sweet majoram in descending order of weight.
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Table 1 Effect of 2,4-D and BA on callus forma-
tion in sweet basil

Concentration Fresh wt. per explant from
2,4-D BA Hypocotyl Cotyledon
(mg/1) (mg/1) (mg) (mg)

1.0 1.0 47.2 126.4

1.0 0.1 59.2 127.8

1.0 0 52.0 108.2

0.1 1.0 70.6 200.0

0.1 0.1 138.6 308.3

0 1.0 3.0 100.8

SYBN—THEOALAEE 25

BREIUESR

RER1 AN RAEREEYFELEDMR

a) 2,4-D £ BA MR

iR, FEEHXDOWTNL0.1mg/L D 2,4-D & BA
WIEE AN ADEKRE e L Eh - 72 (Table 1,
Fig. 1). Il & T TIEFIEHED 2 LI EEC,
FEZHCDEDOPMENTH L D045 -7, Ll
WL THHR ANV A TR aeh - 72, R bh <,
fiavsszn 2L 5 & LT, Table 2iZ/RL72 &9
%, 3mg/f 2,4-D 120.1mg/8 BA #Fhnl 723%
THMCZ 2D R L7262 A, IREh, FIEAR
ERENBETEICERENGE 72, wINnLE
B o T A B TEY Eat- 2R A2 v 2T,
WS (B L M » 7205, 7a b 772 b
DHEBEICHE L 725 2L 200 F TR e & e b - 72,
LA LAV AL 2,4-D & BA @hmssis s
ERV-Y SIS oF (WA

b) NAA & BA OR

Rdl & 72 13 TEEHRIC» b 6T, AL AFRE
FERFICANEF RN EARD L L 72, e, TER
13 NAA & BA% 1mg/8 iFimL 7285 ik~
TofblL, ANEFIE NAAO.1mg/f 1= BA #1.0mg/

Fig. 1

Callus from sweet basil cotyledon cultured on
MS medium supplemented with 0.1 mg/l 2,4-D
and BA.

Table 2 Effect of 2,4-D and BA on callus formation in
sweet basil subcultured

Concentration Fresh wt. per explant from

Subculture 2,4-D BA Hypocotyl Cotyledon
(mg/1) (mg/1) (mg) (mg)
1 3 0.1 187.0 304.0

2 3 0.1 424.0 541.0
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Fig. 2 Regeneration of adventitious buds and roots
from sweet basil cotyledon callus cultured on
MS medium supplemented with 0.1 mg/l NAA
and BA.
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Table 3 Effect of NAA and BA on callus formation and plant regeneration in sweet basil

Concentration Hypocotyl explant Cotyledon explant
NAA BA Fresh wt. Bud® Root” Fresh wt. Bud® Root®
(mg/1) (mg/1) (mg) (%) (%) (mg) (%) (%)

1.0 1.0 101.4 0 0 352.5 0 0

1.0 0.1 176.5 0 100 428.2 0 100

1.0 0 2446 0 100 641.3 0 100

0.1 1.0 2584 20 100 939.5 17 100
0.1 0.1 444.4 30 100 446.3 0 100

a) Percentage of explants regenerating adventitious buds.
b) Percentage of explants regenerating adventitious roots.

Table 4 Effect of NAA and BA supplemented to initial and subculture media on plant

regeneration in sweet basil

Initial culture Subculture Hypocotyl explant Cotyledon explant
NAA BA NAA BA Bud? Root” Bud® Root®
{mg/1) {(mg/1) (mg/1) (mg/1) (%) (%) (%) (%)

0.1 1.0 0.1 1.0 0 100 12.5 100

0 1.0 0 100 0 100

0.1 0.1 0.1 0.1 37.5 100 — —

0 1.0 62.5 100 — —

a) Percentage of explants regenerating adventitious buds.
b) Percentage of explants regenerating adventitious roots.
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Table 5 Effect of cytokinins on callus formation from hypocotyls in sweet basil

Weight per one explant

Basal medium® Cytokinin Fresh wt. Dry wt. Dry wt./Fresh wt.
(0.1mg/1) (%)
(mg) (mg)

MS BA 386 26.2 6.8
kinetin 466 31.2 6.8

zeatin 499 31.2 6.3

2ip 550 335 6.1

1/2MS BA 333 28.3 8.5
kinetin 511 314 6.2

zeatin 564 322 6.3

2ip 588 343 5.8

a) 0.lmg/1 2,4-D was supplemented.

Fig. 3 Callus from sweet basil hypocotyl cultured on a
half strength of MS medium supplemented with
0.1 mg/1 2,4-D and 2ip.

Fig. 4 Regeneration of adventitious buds and roots
from sweet basil hypocotyl callus cultured on MS
medium supplemented with 0.1 mg/l NAA and
BA.
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Table 6 Callus formation from different explants in
sweet basil

Weight of callus per explant

12 . .
Explant Fresh wt. Dry w. Dry wt./Fresh wt
organ (%)
(mg) (mg)
Root 105 7.7 7.3
Hypocotyl 363 23.4 6.5
Cotyledon 685 47.7 7.0
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Table 7 Effect of 2,4-D and 2ip® supplemented to
MS medium on callus formation in eight
cultivars of basil

Fresh weight Dry weight

Dry wt./Fresh wt.
per explant

(%)

Basil cultivar  per explant

(mg) (mg)
Anise 435 29 6.6
Cinnamon 236 18 7.8
Sweet 313 21 6.7
Dark Opal 253 18 7.0
Purple Raffles 312 26 8.2
Bush 357 28 7.7
Lettuce 774 60 77
Lemon 394 23 5.9

a) 0.lmg/! 2,4-D and 2ip were supplemented.
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Fig. 5 Callus from lettuce basil hypocotyl cultured on a
half strength of MS medium supplemented with
0.1 mg/l 2,4-D and 2ip.

Table 8 Regeneration of adventitious buds and roots from hypocotyl callus in three basils cultured on MS
medium supplemented with 0.1mg/| NAA and BA

Adventitious bud

Adventitious root

Basil cultivar  Percent No. shoots No. leaves Fresh wt. Dry wt. Percent
regenerating regenerated per explant (mg) (mg) regenerating
Sweet 15 0.7 10 233 17.6 100
Dark Opal 10 0.0 27 0.8 100
Bush 5 1.0 33 2.5 100
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Table 9 Effect of explants on callus formation in six Perilla herbs

Hypocotyl explant

Plant % of

Fresh weight®

Cotyledon explant

b
9% of Fresh weight

callus formed® of callus callus formed® of callus
(mg) (mg)

Sweet hasil 100 780 100 723
Lemon balm 100 92 100 81
Pepper mint 100 24 100 33
Sweet majoram 40 3 100 4
Red perilla 100 268 100 637
Green perilla 100 104 100 120

a) Percentage of explants formed callus to all explants plated.

b) Fresh weight per one explant.

Table 10 Effect of 2,4-D and BA supplemented to MS medium on callus formation in sweet basil and lemon balm

Sweet basil

Lemon balm

Concentration . .
24-D BA 9% of explants Fresh weight” 9% of explants Fresh weight?
of callus of callus
(mg/1) (mg/1) formed callus® (mg) formed callus® (mg)
1.0 1.0 100 470 100 127
1.0 0.1 100 582 100 81
1.0 0 100 508 100 90
0.1 1.0 100 1065 100 175
0.1 0.1 100 1225 100 100
0 1.0 100 199 0 —

a) Percentage of explants formed callus to all explants plated.

b) Fresh weight per one explant.
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