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Table 1. Formula of basal nutrient medium
MgSO, 360 Inositol 100
Ca{NOj), 200 Thiamine HCI 5.0
Na,SO, 200 Ca-pantothenate 5.0
KNO; 80 Pyridoxine-HCI 2.0
KCl 65 Nicotinic acid 1.0
NaH,PO; 165 Biotin 0.001 mg/¢
MnSO;, 45
ZnSOy 1.5 Casamino acids 20¢g/0
H3BOs 1.5
KI 0.75 Sucrose 20.0g/¢
Na,MoQy 0.025
CoCly 0.025 mg/(

Fe-EDTA  5.0m{/¢ Agar 50g/¢
pH. .56
Fe-EDTA

FeSO4-7H,0 (557 g)Na,-EDTA (7.45 g)/¢
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Fig. 1. Effect of various concentrations of
a-naphthaleneacetic acid on syner-
gistic promotion of callus growth
with kinetin.

Slices were cultured on the medium with
various concentrations of NAA and KIN at
0 (@e—e), 003 (®—@®), 0.3(E—P) and 1.0
(O—C) mg/l. Fresh and dry weights were
measured at the end of 8th week.
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Effect of 2, 4-dichlorophenoxyacetic
acid on callus growth.

Fig. 2.

Slices were cultured on the medium with
various concentrations of 2,4-D and kinetin
at 0 (@ —@),0.1 (O—O)and 1.0 (®—@) mg/L.
Fresh weight was determined at the end of
8th week.
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Fig. 3. Time course experiments of callus growth
induced by a-naphthaleneacetic acid and

kinetin.

Changes in fresh (top) and dry (bottom)
weights with time are shown in combination
with KIN (1.0 and 0.03 mg/() and NAA (@
® O0mg/d, O—O 3.0mg/l, O—O 24 mg/é).
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Fig. 4. Time course experiments of callus
growth induced by 2,4-dichloro-
phenoxyacetic acid and kinetin.
Changes in fresh weight with time are
shown in combination with KIN (0.1 and
1.0 mg/l) and 2,4-D (@---® Omg/4, O—O
0.2mg/l, ®—® 6.6 mg/l, and ()---) 33 mg/é).
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Fig. 5. Effect of kinetin on root formation of
cultured tissue slices.

Slices were cultured on the medium in
combination with various concentrations of
KIN and 0.05mg/¢ of NAA (@ —@®@) or 0.03
mg/6 of 2,4-D (O—O). The numbers of
roots were measured at the end of 6th week.

W W

WADOEE, L -2 LHROERAER L, )24
DV 7e B ED KIN O T TLiZ e A L 5EREY
AR L7eh o 7n, NAA (2 X5 RORIZIRR 3 BN
IR LT H » Foo T OBRAEKO /B 35 & OV E 0> 8
sk b fe (Fig. 6) 235, JAULE Mz -% 72 KIN
LU s (Fig. 1)y 20 X 5 A AREEEE o) auxin &
5 KINo L &0 <EF - s o 2, 4-D K% o
Baiki@o b o 7o (Fig. 2),

INDEX OF ROOTING
ST
[ J

—o—o9®

(a6) 30178 40 LHIIIM ASG
ONY HSFH NI FSYFS0N!

3 é
TIME IN WEEKS
Time course experiments of growth
responses of tissues to NAA and
KIN at optimal concentration for

Fig. 6.

root formation.

Slices were cultured on the medium with
NAA 0.05mg/f) and KIN (1.0mg/4). Then
numbers of root (@ —@), fresh (O—) and
dry (O--()) weight were measured. In-
creases in fresh and dry weight are repre-
sented by percentage to initial weight.
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Summary

The present investigation was performed in order
to obtain a clear concept of the qualitative difference
in characteristic behaviours between NAA and 2, 4-
D, by means of pith tissue culture of potato tubers
(Solanum tuberosum L. cv. Irish Cobbler). The
cultures were run at 25°C in darkness. The experi-
mental results were summarized as follows:

Figures 1 and 3 revealed that KIN reversed, to
certain extent, the inhibitory effect of high levels
of NAA on the growth of the cultured tissue, and
vise versa, indicating that an increase in NAA level
in the medium required necessarily to increase KIN

level for their optimal growth. Therefore, antago-

JEHE AT A A AL
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nism or synergism exists between NAA and KIN,
as an inhibitory levels of one on the callus growth
can be overcome by providing more of the other in
the medium. By contrast, there was no similar
evidence on 2,4-D in place of NAA.

When NAA (0.05 mg/() and KIN (1.0 mg/() were
applied to the medium concurrently, many adventi-
tious roots were formed on the cultured tissues.
Unlike NAA, 2,4-D failed to produce roots even
in any combination with various concentrations of
KIN.

Somewhat different pattern of an increase in fresh
weight of explants as compared with that of normal
callus growth was observed during the early stage
of culture by the application of relatively high con-
centration of NAA to the medium. Such type of
growth seems to closely resemble to that of a simple
cell expansion caused by auxin.

The callus growth induced by NAA, unlike 2,4-D,
is supposed to be concerned with differences in
activity of endogenous or exogenous cytokinin.
While the callus growth induced by 2, 4-1) may be
regarded as due to the effect of 2,4-D itsell inde-
pendent of the cooperation of cytokinin.

Taking evidences stated above into consideration,
it seems very likely that mechanism of action of
NAA and 2,4-D is quite different in spite of the

two have something in common as auxin.



