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Timing for Determination in Adventitious Root Formation from In Vitro
Cultured Internodal Explants of Cassava (Manihot esculenta)
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ABSTRACT The timing for the determination in root formation from nodal and intemodal explants of cassava
(Manihot esculenta Crantz, cv. MCol 22) was investigated. Nodal explants about 10 mm with an axillary bud
formed adventitious roots directly on MS basal medium for 8 days of cultures. But internodal segments without an
axillary bud did not develop the adventitious roots on the same medium, and most internodal segments excised
from nodal explants after cultures of 5 days on MS basal medium developed adventitious roots. On the other hand,
the internodal segments rooted at 90% after cultures on medium with 0.5 mg/L IBA for 5 days, with 1 mg/L IBA for
2.5 days, and with 2 mg/L IBA for 1.5 days respectively. Thus the period of culture on medium with IBA and its IBA
concentration affected the rooting rate. Therefore, it is suggested that the determination for root formation occurred

before the differentiation of root primordia on medium with IBA, and root inducing factors in medium were absorbed

and accumulated during the period of determination for root primordium differentiation in internodal segment of

cassava.
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Figure 1. Adventitious root formation from nodal explants with an
axillary bud cultured on basal medium for 0-12 days. The explant
developed shoot and roots in one step after culture of 7-8 days (A).
The short internodal segment which excised from nodal explant
after 3 days incubation on MS basal medium did not develop
adventitious roots (B). However, the segments excised after 5 days
incubation formed adventitious roots (C). The internodal segment
initially without an axillary bud did not develop the roots cultured
on the same medium for 12 days or more(D).

IBA &7} BiXI0IA] b=l RZIMHO| 25T A7

MS/ Bz e g7 sl = 4 2Ae] E7Fs
3 A7 -8Hol o8] ®E 9 IBA (3-indolebutyric acid)E 3
7hete) B3 EA A71E Sk ol A8 °F Smm Zo)
2 A2 AZAEAL 0.05,0.1,05. 1.0 2 2mg/Le] IBAE
H7Fe MSHlz|ol A I 717 B4 (12, 24, 36, 48, 60, 72,
84,96, 108, 120, 132417k 2 240A17H 2 wjekst & MS 71E

AR olNslel, AHUORRE WAR WA Wit & 2



A2 EAEE Adsl E824 A28 F4UH A
Wl AL o] 3 w2 A Wi 10d ¥ &
ARk o) Y 2} 2AT 157) FHE 39 wigEte

DIC|AHO| SHROIA Bk HZEAHO| B312AH AT
@; 10 mm Zo]2] wlt]dH-E MS 7| Zu] A A ufjek A2
4ANZMRE 132A7WR] 1277 7HASE AW F7
Actete] wigFS o, E7F 7R BAdo] T
FEHE BadA A7|E g8y, I A3E IBA A
Mo R ZAMSE A7MEH Badd Al71$ vixFch
a3 sl dAs} FAl] AR dHe tisiME E3ldA
12 selslz] s o 10 mm Zol2E Adsh Ay Ay
S e Wl g Adck o] F HluAdd JA] H7hEH
A 2L v 27102 APt

-

ool Hzopoe
o ﬂlﬁ ﬂllﬂl

MRS RED W 2815252 A

o] @@OME 9 SAlo] HrtEojopgt RAJTo] WA H

S Ao, 0.5 mg/Le] IBAZF A7bE MSH]

Ag %{}%EHHR]?L ol &t #3859 &l AEdA
1

RS gAY Y50l 35U s
L& u].r,]xth 3H_,] ;(—17].2-1_14 o] x—lu]—o]..‘: B]—tﬂ
o7 ZAB F3EA FEAZ] 9A 3~5Y0|3A7] wielth
(Figure 5).

85 E 7 542 BeAA 710E 59 (120417
2 oAsle] AAgen (Figure 2), ¥ Z71E Table 13}
7ol (a) AIHEMA A SYTF wjek T 7| 2H|A R o],

L

>
=

[od

bl

ri,

n 1wy
-

120

2]
(=]

Rooting percentage (%)
B
[=)

20 1

04
12 24 36 48 60 72 84 96 108 120 132 240
IBA treatment (h)

Figure 2. Rooting percentage of internodal segments of cassava
cultured in medium supplemented with various concentrations of
IBA. The segments were transferred onto MS basal solid medium
after various culture periods. Rooting rates were counted after 10
days incubation.
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Figure 3. Effect of IBA treatment on adventitious root formation
from internodal segment cultures of cassava. The internodal
segments were cultured in MS basal medium supplemented with
various concentrations of IBA for different culture period and then
transferred onto MS basal solid medium. The number of roots were
counted after 10 days of culture.
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4t} (Figure 3).
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Table 1. Effect of pre-cultures on non-root inducing medium

(NRIM) before transfer to root inducing medium (RIM) containing
0.5 mg/L IBA.

Culture period  NRIM RIM BM Rooting rate

Explant (day) (day) (day) (%)

a 0.0 5.0 5.0 92

b 1.0 5.0 4.0 90

[ 1.0 40 5.0 92

d 1.5 3.5 5.0 63

e 2.0 3.0 5.0 31

f 2.5 2.5 5.0 9

e 30 20 50 10

Pre-cultures on NRIM does not shorten the length of culture period
for determination (4~5 d). Rooting rate was counted on 10 days after
culture.
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81%, 120717 (5%) ¥ AYE RolA 96%<] 243 et
Atk webr miodHe] §344 Al7lE 72~120417F (3~
5%9)olm, AHel| wat 11 7]7F Zo] 48A17F A Zo7t Q)
© A2 eyttt (Figure 5).
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Figue 4. Effect of culture periods on growth of adventitious root
from internodal segment cultures of cassava. The internode
segments were incubated in MS medium supplemented with various
concentrations of IBA for different culture period and then
transferred onto MS basal solid medium. The length of roots were
counted after 10 days of culture.
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Figure 5. The comparison of rooting percentage of nodal explants
and shoot tip segments cultured on MS basal medium by the timing
of excision of explants. The segments excised after formation of
root primodium developed adventitious roots.
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