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Effects of the Phytohormones on the Organ Differentiation and
the Callus Induction from the Meristem Tip and the Segments of the
Leaf and Stem of Potato by in vitro Culture

Kim, C. S, J.S.Jo and C. Y. ‘Choi*

ABSTRACT

This study was conducted to define the effect of 2,4-D,NAA, Benzyladenine, and basic mediums on the
callus induction and the organ differentiation from the meristem tips and the stem and leaf segments of the
potato.

Benzyladenine promoted the induction and growth of shoot from the meristem tip of potato but inhibited
initiation of roots and induction of callus, At higher concentration of NAA than 0.5 ppm and of 2,4-D than
1.0 ppm the shoots were not initiated but the callus was induced from the meristem.

The callus growth was significantly promoted on the medium containing NAA than 2,4-D, The initiation and
growth of the shoots from the potato meristem was significantly increased in the medium containing 2,4-D
and BA, or NAA and BA, compared with those containing BA, NAA or 2,4-D alone. The callus was more
easily induced from the stem segments than the leaf segments of potato. Andthe 2,4-D was more effective
for the induction and growth of the callus than the NAA.

MS medium diluted its concentration to 1/2 was more suitable for the initiation and growth of the shoots
from the potato meristem than the MS standard medium.

For the initiation and growth of the shoots from the potato meristem, the most desirable medium was the

diluted MS medium containing 1.0 ppm BA and 0.1 ppm NAA or 0.1 ppm 2,4-D.

Bl A & REBRAXS GEEM B HEH
BEZ RESY ¥ ohJEt KM HiEY ERAA
o EEAEoR: £ FAN £EBRE AT B
BRI AU 28 KMEY ShmelA &
Ed BEex dM Tod Virus ®REER AE

# '

RE Feivet B 2 ddA A3 B
BR st BRAFERPY st Virus@ gl o

T EEEMLQ v BRE teivetlAr IFE AR
goll BT & BAMBES PO FY &
REEE LEstY BR gRstze dovt KH

*TEARE ARAR

72 oiRch mebA ol AstA] Bl A4
o v @AMl BHE B BEY ®BFE
Beo| £ 9 TREMmS BEe Seius AR 2

* College of Agri., Chungnam National Univ., Daejeon 300, Korea.

- 344 -



2 laiEE Yl A4 27EE BmEcer ¥
#Ee sl ek

19434 White ¥ &= E#12 TMVA &ft’d Ev}
E elo] BAKE KIslded Virusd] BE+
BEmAl A BES T-SS #E59 2 Lamass-
et Ex £EHA NAEFE Virusd BES B
-2 |ET ¥ e 19524 Morel® Martin® &
HEE HEoR Virus BFRANE 42 4 e A
olet AHEM-E R SH W WM Dahliael 4R
RES ESY 259 BRe VB ¢ Y

Kassanis®’ & 19574 4 E&ERS FIBSY Vi-
rus EHEEE S Bl Ksled 2o Bajaj & Dio-
nne’ £ PVX BRAMEEE 7 o8 2 w4
B& R s HAAGn 2ddx A= @
< HREFEE 2=tel Virus BEBEEE 47 99
271, WE, #el U F F 48 B KBRS R
Bt ot vttt HRe A Beden o=t
A B¢ 2719 £RE EUe] Virus EKEE
Bl 72 B Yol BE=Egdos®, 29 27
o EREFER UAAA €7 &fHe 0.3mm LT
VIETsle] HEBRY FF Virus ®REREY BERL ¥o
U RERR AFE U BEMER ofF yod (7
mm P b SA g RSd £HERe $ou Virus
FREE HBHEE S obF do stgich

AFRE EREBEERN Virus BRERY HEXR
o AME U REE FRSIL L RUISEE 1
A BE4A71€ 927X Auxin ¥ Cytokinin%
ERBOHE BEY /Mt % AR ¢l FE
& O MEtEtd £EBA A BHste BE Mt
of BREY HHERe Tt UW BABRE F
B 2 XE%E 7R BB A% £k wws
dzA BTUHAYE ¥ 27HX) H2E SRE Ao
o #E sk vpelel

HH o HE

SRAES HHEER Mo 1y BEEE
0.2%9 BERkel 5~64F Rit BEL F g2
T oE 1~2ME B 4HE U XERER
€ ER HEY 2o RENRo Kl B ¥
REKE RS 20°C, 2,000Luxe] £ EH &
Retel |FEAZ BF % %ol M 4~5em =gt
< o IEel A 4 2.0cm BEE YIKEd  10%
NaOCl #1000 Rik WHsA o™ #ER ®

Bk2 20 ¥#Este Filter paperol ¥3 £719 1§
i % 0.7TmmE BTl HERI M St s boll
BY ¥ 20°C, 2,500Lux o £EFA #EEsch
U EEiHF o2 el Callus ¥ SEMHE sl xE
EERGYES B8 ¢ ERERAAE BFR
EEo & 10cm BE HESIES W o& tIRsYH
F—& 28 o2 HEHFSIT Filter paper ol A
L M 5mm BER Yt Bt EESd

o] B ER M 4mmxdimm AR ARl &

i Lol HEESHA
ARBRANA ERAY EAXKEME Murashige and

Skoog i # 24 Sucrose 308/¢ Y Agar 8g/£€
wmd EEHE e HANYT HRFB:
15cm X 1.8cm o} HEBES $HE £8 12¢cd &
A%t fEERAZ & BB A4 £EE
HE RERTS BRERS RiA 2 vl
oo & EERAAY BEE Callus 3 #89 41w
g %9 4t d £EES FEstdc

R Y B

Benzyladenine (BA) o] ztate] £ REITREF Call-
us o HiE ¥ BEY Mboll olle EEL % 19
A By she} o}

Table 1. Effects of BA on the organ differention
and callus induction from Potato meristem.

Shoot Root  Callus
Initiation Length Initiation Induction
Check(mg/2) 100% 367mm 00 % 00 %
0.5 100 5.78 0.0 0.0
1.0 100 10.63 0.0 0.0
2.0 100 15.24 0.0 0.0
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Table 2. Effects of NAA on the organ differentia-
tion and callus induction from Potato

meristem.
. Shoot Root Callus

NAA Imttl;;l Length Imttil; Indtl.:gr; Growth
mg/¢ % mm % % mg
Check 1000 367 00  NI* -

0.01 895 3.53 10.5 15.8 12.0
0.05 870 335 174 26.1 214
0.1 706 325 471 529 370
0.5 0.0 - 57.1 1000 478
1.0 0.0 - 66.7 1000 66.5
20 0.0 - 598 1000 104.0
4.0 0.0 - 500 1000 1186

*NI . means not induced

Table 3. Effects of 2,4~D on the organ differenti-
ation and callus induction from Potato

meristem.

Shoot Root Callus

24-D Tiiation Length Initiation Growth

mg/¢ % mm % mg
Check 100.0 3.67 0.0 NI*
0.01 100.0 5.44 0.0 NI
0.05 100.0 5.79 0.0 NI
0.1 100.0 6.60 0.0 NI
0.5 25.0 311 0.0 39.4
1.0 0.0 - 0.0 41.7
20 0.0 - 0.0 62.2

*NI : means not induced.
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Table 4. Effects of NAA and BA, 2,4-D and BA
on the organ differentiation from Potato

Table 5. Effects of 2,4-D on the Callus induction
and growth from Potato stem segment

meristem. and leaf segment.
Shoot Callus Stem segment Leaf segment
Treatment Initia- Leng- Grow- 2,4—-D Diameter Weight Diameter Weight
tion  th th " (mm) (8) (mm) (8)
mg/ ¢ mg/¢ % mm mm 0.1mg/t 317e 0.074 - -
BA 10 NAA 001 947 562 44 0.5 583d 018c 5004 O0I2¢c
10 01 905 828 6.0 1.0 10832 051a 883b 041b
2.0 001 409 694 48 2.0 933b 043b 10672 050a
2.0 0.1 647 980 71 4.0 7.67¢  014c  683c 0l4c
BA 1.0 24-D 0.01 1000 574 48
1.0 01 1000 752 6.2 Table 8, Effects of NAA on the Callus induction
2.0 0.01 516 171 38 and growth from Potato stem segment
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NAA Diameter Weight Diameter Weight
(mm) (g) (mm) (g)
0.1mg/1 417d 0.08c 517cd 005¢c
0.5 867D 0.32a 467d 00lc
1.0 817b 020b 6.50b 0.05b
2.0 9.83a 030a 883a 021iab
4.0 7.50 ¢ 021b 6.17bc 024a
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Table 1. Effects of Basic medium on the organ
differentiation and callus induction from
Potato meristem.

Treatment Shoot _Cal}us
Initiation Length Induction Growth
% mm % mg
BL 50.0 17.0 100.0 180
BL/M 44.0 8.5 100.0 15.2
MS 33.9 8.5 100.0 56.2
MS/M 17.9 30.0 100.0 336
MS 1/2 64.7 45.7 100.0 101.5
MS 1/4 66.7 25.0 100.0 74.0
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