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A laboratory experiment to determine the appropriat e concentration of NAA for  in vitro sweet potato
production was carried out at the National Root Cro p Research Institute (NRCRI) Umudike, Abia State
Nigeria. Ipomeabatatasvariety 440293 that was used in this study was incu  bated in a culture room at
28°Cand exposed to artificial illumination of 2000-250 0 lux for 16 hours daily. The experimental design
was complete randomized design (CRD) with 8 treatme  nts replicated 25 times, giving rise to 200
experimental units. The result showed that exogenou sly applied NAA and BAP significantly improved
the in vitro performance of |. batatas. This is evident on the fact that generally none of the treatment at
different concentration formed callus. NAA promoted the highest mean number of height and
developed leaves at 0.05mg/l concentration, and dev  eloped nodes and roots at 0.15mg/l concentration.

Keywords: Ipomeabatatas, in vitro, NAA, BAP.

1. INTRODUCTION

Plant hormones are the most critical component of p lant tissue culture media. These organic
compounds whether endogenous or synthesized, determ ine the relative growth and development of all
organs in the plant. In fact in vitro culture is often impossible without these phytohor mones (mainly
auxins and cytokinins). They are active and have ve  ry significant effect even when present in very
small quantities. However, their applications invitro completely depend on the plant organ and species,
as some plants are able to naturally synthesize suf  ficient growth hormones they need. Consequently
do not need extra plant growth regulators to be add ed to the medium for in vitro growth and

development (Pierik, 1987; Hangarter et al, 1980; Hussey and Stacey, 1981; Badoni and Chauhan , 2010).

Naturally occurring auxins like IAA are not very e ffective in supporting cultured plant tissues.
They are easily destroyed by many tissues and unsta  ble in the light; broken down by light in nutrient
media and therefore must be stored in the dark. In addition they are also easily broken down by
enzymes like peroxidases. When stored for a long pe  riod of time they gradually become inactive in
aqueous solution. They are weak unlike the synthesi zed auxins like IBA (indole-3- butyric acid), 2,4-D
(2, 4-dichlorophenoxyacetic acid) and NAA (1-naphth  aleneacetic acid). Commercially available auxins
are stable, effective and valuable. In fact they ar e widely used in agriculture for various purposes- in
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the prevention of premature dropping and thinning o f fruits from stems, as rooting agents, synthetic
herbicides, in micropropagation of various plants f rom vegetative parts like stem and leaf cutting etc

The various reports of workers on tissue culture s tudies shows that root and shoot
development depend on auxin-cytokinin ratio. Organ differentiation in plants is regulated by changing
the relative concentrations of these two growth hor mones in tissue culture medium. Wang et al (1999)
reported the regeneration of cassava via organogene  sis in an auxin - cytokinin enriched medium
containing NAA and BA. Also shoot regeneration proc edure has been achieved via organogenesis
from stem explant in a medium supplemented with NAA only (Gong et al., 2005). In a study on carrot,
Ammirato (1985) found NAA to be more effective in ¢ ontrast to other auxins in both initiation and
maturation of somatic embryos. Hence, this study wa s set up to investigate the effect of different
concentration of NAA and BAP in  in vitro sweet potato production.

2. MATERIAL AND METHODS

Two hundred (200) explants of Ipomeabatatas, variety 440293, obtained from the in vitro gene
bank of the Tissue Culture Laboratory of the Nation  al Root Crop Research Institute (N.R.C.R.I)
Umudike, Abia State, were used for the study. The n  utrient media used contained macro and micro
salts according to Murashige and Skoog (1962), iron salts, vitamins, myo-inositol, sucrose and
phytagel or gelrite. In addition, NAA was added to the medium at different concentrations while BAP
concentration was constant at 2mg/l in the experime nt. The basal medium (that is the control) did
contain neither NAA nor BAP.

Preparation of the NAA stock used was ¢ arried out by dissolving 10 mg of NAA in few drops of
0.5 N NaOH. After which distilled water was addedt 0 make up the solution up to 100 mL. Similarly, the
BAP stock solution used in this study was prepared by dissolving 10 mg of BAP in 95% ethanol, and
distilled water was added to make it up to 100 mL.

The medium was prepared by dissolvingt  he various components ofmurashige and skoog (MS)
elements. This freshly prepared medium was dispense  d into the culture vessels and autoclaved at
121C at 1.5 kg cm ™ (15 psi) pressure for 15 minutes after adjusting its pH to 5.8 by few drops of 0.5N
NOAH. Inoculated into this medium were very young healthy explants cut into two nodal parts. The
explants were first washed in running water to redu ce microbial load before transferring it into a
beaker containing tween 20 placed in the laminar ai  r flow hood already sterilized with 70% ethanol.
Inorder to remove traces of foam they were washed s everally indistilledH ,O after which the explants
were transferred into a beaker containing 70% ethan  ol. The explants were placed in another beaker
containing 0.5% NaOCI solution and stirred for 20 m  in after washing off the ethanol. Finally they were
transferred intodistilledH ,0 and washed severally (at least 3 changes) till al | traces of the sterilants
were off. It was then sealed and labeled appropriat  ely and kept inside the culture room maintained at
29C+2C and 16/8 duration photoperiod (see Plate 1 ).
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Plate 1: Sweet potato cultures arranged in the cult  ure room.

The design of the experiment was Completely Randomi  zed Design (CRD), 8 treatmentswith 25
replications to give a total of 200 experimental un  its.

The NAA levels were designated as a 1, a,, as, as, as and ag, representing 0.05, 0.1, 0.15, 0.2, 0.25
and 0.3 all in mg/l. While the BAP at "0" was 2mg/l  in the experiment, Basal medium "CO" did not
contain NAA or BAP.

Data on the following growth parameters were collec  ted on the 2, 4, 6, 8 and 10, weeks after culture-
number of developed roots, nodes, leaves and height of explants. The data collected was analysed
using analysis of variance (Anova).

3. RESULTS AND DISCUSSION
Mean number of developed nodes of |. batatas;

The result on the number of developed nodes is show n in the Table 1 below. The highest mean number
of developed nodes of 17.40 cm was recorded at 0.15 mg/l NAA concentration at week 10, while the
lowest mean number of developed nodes 0.12 cmwasr  ecorded at 0.30mg/l NAA concentration at week
2. Generally the result obtained showed significant differences (P>0.05) at various level of
concentration in all the weeks.



108 Table 1: Mean number of developed nodes of |. batatas

109

110 NAA/

111  TREATMENT 2Wks 4Wks 6Wks 8Wks 10Wks

112 CO 3.16 5.12 7.00 6.74 11.88

113 BAP 152 5.24 8.04 8.60 14.52

114  0.05 2.24 5.28 8.00 10.88 16.76
115 0.10 1.20 4.35 7.64 8.60 12.76
116  0.15 0.48 3.92 7.24 9.12 17.40
117  0.20 0.88 3.44 6.52 8.40 15.20
118 0.25 0.52 2.24 4.48 6.80 14.52
119 0.30 0.12 3.12 6.84 8.80 14.40
120 LSD 0.98 1.69 2.57 291 4.36

121

122

123  Mean plant height of I. batatas:

124 Table 2 below shows the result on mean he ight of I. batatas as recorded in 2, 4, 6, 8, 10 weeks
125  after subculture. The highest mean height value of 13.30 cm was recorded at week 10 at 0.05mg/l NAA
126  concentration, while the lowest mean value of 0.00 cm was recorded at week 2 at 0.25mg/l NAA

127  concentration. The result showed significant differ ence (P>0.05) in all the weeks, except at week 6

128  where the effect of the treatment was insignificant

129

130 Table 2: Result on mean plant height of I. batatas

131

132 NAA/

133  TREATMENT 2WKks 4Wks 6Wks 8Wks 10Wks
134 CO 2.16 3.71 5.40 6.15 8.85

135 BAP 0.94 5.52 8.97 10.28 13.30
136  0.05 1.68 5.66 7.34 11.06 13.30
137 0.10 1.34 3.96 6.29 8.51 10.40
138 0.15 0.76 3.91 6.60 8.57 11.27
139 0.20 0.86 3.19 5.21 7.84 11.48
140 0.25 0.00 1.96 4.28 6.24 10.23
141 0.30 0.31 2.11 4.33 7.99 10.64
142 LSD 0.77 2.02 ns 2.46 2.52

143

144 Mean number of leaves of |. batatas;

145 The mean number of developed leaves is shown inth e Table 3 below. The highest mean number of
146  leaves of 15.60 was recorded at 0.05mg/l NAA concen tration at week 10 while the lowest mean number
147  of leaves of 0.76 was recorded at 0.30mg/l NAA conc  entration at week 6. The treatments showed

148  significant difference (P>0.05) in all the weeks.

149
150
151
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Table 3: Mean number of leaves of |. batatas

NAA/

TREATMENT 2Wks 4Wks 6WKks 8Wks 10Wks

CO 4.6 6.16 8.00 7.76 12.04

BAP 2.32 6.24 9.04 9.60 17.64

0.05 3.24 6.36 8.92 11.88 15.60
0.10 2.00 5.16 7.48 9.52 12.60
0.15 1.61 4.76 8.60 9.68 15.28
0.20 1.48 4.40 7.40 8.28 14.60
0.25 1.08 3.08 5.40 7.60 11.24
0.30 0.76 4.04 7.64 9.72 14.00
LSD 1.18 1.86 2.45 3.22 4.17
Mean number of developed roots of I. batatas;

Mean number of developed roots taken at  two weeks interval for ten weeks is displayed in Ta  ble
4 below. The highest mean number of developed roots of 8.24 was recorded at 0.15mg/l NAA
concentration at week 6, while the lowest mean numb er of root of 3.44 at 0.10mg/l NAA concentration
was observed at week 2. The result still recorded s ignificant difference in all the weeks.

Table 4: Mean number of developed roots of I. batatas.

NAA/

TREATMENT 2Wks 4WKks 6Wks 8Wks 10Wks

CcoO 2.88 2.96 3.08 3.52 3.20

BAP 3.16 5.04 8.76 3.84 4.28

0.05 4,92 5.24 6.68 4.60 4.32

0.10 3.60 4.64 5.12 3.44 3.68

0.15 4.68 6.56 8.24 5.00 4.32

0.20 3.52 5.24 6.60 4.96 4.68

0.25 4.08 5.76 6.68 5.56 5.56

0.30 5.20 6.68 7.44 5.20 5.20

LSD 1.81 2.12 2.77 5.20 1.58

Among other important factors, a successful in vitro culture depends on the correct constituents and
balance of growth regulators. The combination of ph ytohormones determines the nature of growth of
cultured plant tissues. Investigations on the comb ination of plant hormones- auxins and cytokinins to
enhance the performance of crop plant tissues in in vitro culture have long been recognized among

researches (Pierik, 1987; Mantell, 2002; Cortes-Mon llor and Liu, 1993; Ezeibekwe et al., 2009). In fact it
is as an emerging scientific breakthrough that has enabled scientist to overcome limitations posed by
basic breeding operations (Thottapilly et al., 1992; Mantell, 2002).

In this study, it was generally reveale d that the exogenously applied synthetic auxin
(Napthaleneacetic acid) and cytokinin (Benzylaminop  urine) significantly improved the  in vitro
performance of sweet potato. The data collected on all the parameters studied: number of developed
nodes, height, leaves and roots at the various week s of subculture 2, 4, 6, 8 and 10, showed that
hormonal application of NAA and BAP stimulated the growth of |. batatasvariety 440293 as shown in



201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230

231
232

233
234
235
236
237
238
239
240
241
242

243
244
245
246
247
248
249

250
251

252
253

Tables 1 — 4. This result also implies that the end  ogenous content of auxin and cytokinin in sweet
potato variety 440293 was considerably low, hencet  he combination of the two hormones
complemented each other enhancing the  in vitro performance of |. batatasvariety 440293. The result of
this study is in line with works of Wang et al., (1999) and Ezeibekwe et al., (2009).

On the mean number of nodes, it was obse rved that the highest mean number of nodes of 17.40
was recorded at 0.15mg/l NAA concentration onthe 1 0™ week (Table 1). This result also revealed that
increase in the concentration of NAA beyond 0.15mg/ | NAA concentration, inhibited node development
of I. batatas. Hence, inferring that this concentration of NAA i s best for node developmentin in vitro
propagation of |. batatas. Similarly the result observed on root development as displayed in Table 4
showed that 0.15mg/l NAA concentration gave the hig  hest mean value of 8.24 cm on root development
on the 6 ™ week.

The highest mean plant height of 13.0cm  was recorded at 0.05mg/l NAA concentration on the
10" week, as shown in Table 2. Further increase in NAA  concentration beyond 0.05mg/l, inhibited
height development of I. batatas. Similarly, the result on the mean number of devel  oped leaves as
displayed in Table 3 shows that at 0.05mg/| NAA con  centration, the highest mean number of developed
leaves of 15.60 was also recorded. Further increase  in concentration of NAA did not improve leave

development in |. batatas, but rather inhibited it, inferring that 0.05mg/! is the optimum concentration
for height and leave developmentin  |. batatasvariety 440293. This result is in agreement withth e
findings of Costa (2002).

It can be observed from this study t hat two levels of NAA concentration of 0.05mg/l and
0.15mg/l gave best result in all parameters studied . Lower level concentration of NAA (0.05mg/l)

enhanced the development of height (highest mean he  ight of 13.0 cm) and leaves (highest mean
number of developed leaves of 15.60) while nodes an  d roots performed better at higher concentration

of NAA (0.15mg/l). Ezeibekwe et al., (2009) observed that lower concentration of auxi  ns produced taller
plantlets. A similar observation was also reported by Gonzalez et al., (1999).

4. CONCLUSION

Exogenously applied NAA and BAP enhanced leaf, liteigodes and root development in
sweet potato. Generally lower concentration of Nga@ve better result in all the parameters
studied.
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