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Abstract

The in vitro organogenesis of embryos of type-variety (‘Albescens’, ‘Nigrescens’, ‘Virescens’ and ‘Idolatrica’) of the oil palm
(Elaeis guineensis Jacq.) with growth regulators was studied. Murashige and Skoog (MS) medium, supplemented with nine
treatment concentrations of Naphthalene acetic acid (NAA) and 6-Benzylaminopurine (BAP), alone and in combinations,
was used to initiate embryo cultures of the type-variety. Data were collected on time of root production, root length, plant
height, number of leaves and number of roots. The results obtained indicated that there were swelling and expansion of the
matured zygotic explants in cultures within 7 and 14 days after culture initiation (DCI). Time of root production did not vary
significantly among type-variety, but differed significantly (p < 0.001) due to growth regulators, whereas their interaction
effect was non-significant. Root length and plantlet height significantly varied (p < 0.05) due to type-variety and growth
regulators, as well as their interaction. There were no significant variations among type-variety on number of leaves and roots
produced at 84 DCI, but there was significant (p < 0.05) variations on number of leaves and non-significant variance on
number of roots due to growth regulators. The type-variety combined with growth regulators effects on number of leaves and
roots were not significant. In the present study, the responses of the various type-variety in the regeneration of plantlets in

vitro varied with respect to media supplementation and that low concentration of NAA and BAP, alone and in different

combinations, favoured root, leaf and plantlet production in MS medium.
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Introduction

Oil palm (Elaeis guineensis Jacq), a native of West Africa
is a perennial monocot and monoecious plant that has its
male and female flowers occurring separately on the same
plant, usually in distinct male and female inflorescence
(Corley and Tinker, 2003). The palm belongs to the
kingdom Plantae, order Aracales, family Arecaceac,
subfamily Arecoideae, tribe Cocoeae, genus Elaeis and
species guineensis (Corley and Tinker, 2003). Generally, the
African oil palm, Elaeis guineensis Jacq. received its name
from Nicolas Jacquin (Bailey, 1933). The generic name
Elaeis was derived from the Greck word “Elaion”, meaning
oil. The genus has three species: E. odora, E. oleiféera and E.
guineensis. At present, only E. guineensis is being exploited
for oil production. There are basic varicties of E. guineensis
which include ‘Dura’, Pisifera’ and “Tenera’ (Opeke, 1992).
Also, oil palm can be classified based on fruit colour into

‘Albescens’, ‘Virescens’, ‘Nigrescens’ and ‘Idolatrica’ (Seng ez
al., 2007).

Oil palm can be propagated by seeds, but this method of
propagation has been a major challenge in the oil palm
industry over the years (Rival, 2000). Oil palm seed or nut is
always dormant and slow to germinate, except certain
specific temperature, oxygen and moisture requirements are
met. Seed dormancy in the oil palm is caused by two
physical barriers: the hard shell (endocarp) and operculum.
If these physical barriers are removed, the oil palm seed
germinates easily (Ndon, 2006). Any method that can break
dormancy and induce rapid germination serves as better
alternative, which iz vitro culture technique offers.

In vitro culture (tissue culture) refers to the culture of
living materials such as seeds, embryos, organs, tissues, cells
and protoplasts on nutrient media under sterile conditions
(Pierik, 1984). Presently, the most frequently used 2 vitro
cultures are callus, cell suspension, protoplast and organ
(embryo and meristem) cultures. These cultures can be used
to regenerate whole plant. There are two pathways by which
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plant can be regenerated in wvitro: through somatic
embryogenesis and organogenesis (Trejgell ez al, 1998).
Embryogenesis refers to the production of somatic embryos,
which germinate in culture to regenerate whole plants,
while organogenesis refers to the production of plant organs
(roots, shoots and leaves) that may arise directly from the
meristem or indirectly from undifferentiated cell masses
known as callus (Hussain ez 4/, 2011). Plant regeneration
via direct organogenesis seems to be better as compared to
indirect regeneration. This is because plant regenerated
through the intermediary of the callus may differ from the
mother plants (Trejgell ez al., 1998). The success of a plant
tissue culture procedure is dependent on certain factors
which include: growth media, environmental factors,
explant source and genetics (Shittu ef 4/, 2015). Murashige
and Skoog’s (MS) medium is commonly used for the %
vitro cultures of oil palm zygotic embryos, although
variation may occur due to the type and concentration of
growth regulator used (Thawaro and Te-chato, 2010;
Shittu and Mgbeze, 2012). Plant growth regulators are
organic compounds, natural or synthetic, which when
exogenously applied in small quantities, have similar actions
to those of plant hormones (Caldas ez 4/., 1990). Plant tissue
cultures are regulated by the interaction of environmental
signals and plant growth regulators such as auxin and
cytokinin.

In vitro culture technique remains the only means of
micropropagation of oil palm, as its biological characteristics
do not allow for vegetative propagation by conventional
means. Numerous iz vitro studies have been carried out on
the different fruit forms (‘Dura’, ‘Pisifera’ and “Tenera’) of
Elaeis guineensis (Odewale, 1983; Nwankwo and Krikorian,
1983; Shittu and Mgbeze, 2012; Mgbeze and Iserhienrhien,
2013; Shittu ez al., 2013; Odenore ez al., 2015). However
on the basis of pigmentation that discriminate the type-

variety  (‘Albescens’,  ‘Nigrescens’,  Virescens'  and
‘Idolatrica’), there is handful amount of research focus on
these type-variety.

The objective of the study was to investigate the effects
of type-variecty and MS media supplementation with
different combinations of plant growth regulators
(Naphthalene acetic acid [NAA] and 6-Benzyl amino
purine [BAP]) on direct organogenesis of Elacis guineensis
embryos 7 vitro.

Materials and Methods

Plant materials used

The study was carried out at the Tissue Culture
Laboratory of the Nigeria Institute for Oil Palm Research
(NIFOR), Benin City, Edo State. Matured seeds of the
type-varicty of Elaeis guineensis (‘Albescens’, ‘Nigrescens’,
‘Virescens’ and ‘Idolatrica’) were obtained from the Plant
Breeding Division of the Institute.

Medsia preparation

Murashige and Skoog (MS) medium, which consists of
macro nutrients, micro nutrients, Iron, vitamins, Casein
hydrolysate and other supplements was used for the study.
The medium was prepared based on the laboratory protocol
(Murashige and Skoog, 1962) and dispensed into nine

Magenta bottles. Specific volume of growth regulators
(NAA or/and BAP), each at concentration of 0.0, 0.05 or
0.1, singly or in combinations was pipetted to the various
Magenta bottles which served as various treatments. The
pH of each medium was adjusted to 5.8 using 0.1 N HCl or
0.1 N NaOH. To each treatment, 1.3 g/160 ml of agar and
0.32 g/160 ml of activated charcoal were added and
thoroughly mixed together. The media were melted in a
microwave and dispensed into test tubes which served as
replicates. The test tubes were tightly covered with
aluminum foil and sterilized along with forceps, petri dishes
and foil papers by autoclaving at 121 °C, 15 psi for 30
minutes. After autoclaving, the media were taken to the
cooling room and allowed to cool.

Sterilization of explants and establishment of in vitro
embryo cultures

The Laminar flow chamber used for inoculation was
sterilized by spraying and wiping with ethanol. The palm
kernels were sterilized by placing them in a beaker and 70 %
ethanol was added and shaken for 15 minutes. The ethanol
was drained and rinsed 3 successive times with sterile water.
An aliquot of 3.5% of sodium hypochlorite (NaOCI) was
added to the explants to sterilize them for another 15
minutes. The sterilizing agent was drained and rinsed 3
successive times with sterile water. Embryos of the oil palm
type-variety seeds were excised aseptically from the
endocarp, using sterile surgical blade and placed in Petri
dishes. The excised embryos were sterilized using 0.1% of
sodium hypochlorite (NaOCI) drained immediately and
rinsed with sterile water. Inoculation of explants was done
using forceps to collect the embryos and placing them in the
MS media. Flaming of the forceps was done after each
inoculation process with ethanol lamp.

Incubation of embryo cultures and data collection

After the inoculation, the embryos cultures were
incubated in the dark growth room at 25 + 2 °C, 50 to 60%
relative humidity until emergence of shoot or root. The
plantlets were transferred to the light growth room at 25 +
2 °C, 50 to 60% relative humidity and 16 hours of
photoperiod (light and dark regime was created artificially
in growth room). Subcultures were carried out on a four-
weekly interval. Data on time of root production, root
length at different time intervals, plantlet height, number of
leaves and number of roots were collected and subjected to
statistical analysis.

Experimental design

The experimental design used for this study was a4 x 9
factorial arrangement in completely randomized design laid
out in four replicates with four types—variety of oil palm and
nine treatment combinations viz: 0 NAA + 0 BAP (mg/ l)
0.05 NAA + 0 BAP (mg/l); 0.1 NAA + 0 BAP (mg/I); 0
NAA + 0.05 BAP (m /% 0.05 NAA + 0.05 BAP (mg/l);
0.1 NAA + 0.05 BAD (mg/l); 0 NAA + 0.1 BAP (mg/l):
0.05 NAA + 0.1 BAP (mg/l) and 0.1 NAA + 0.1 BAP
(mg/1) of plant growth regulators set up to determine the
effect of NAA and BAP in three concentrations (0 mg/l,
0.05 mg/l and 0.1 mg/l) alone and in combinations on the
organogenesis of oil palm seed.
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Statistical analysis of data

The Statistical tool used for the analysis was Genstat
statistical software (12th edition). Measurable variables
were tested for significance with two-way analysis of
variance (ANOVA) procedure for a completely randomized
design. The treatment means comparisons and all pair wise
comparisons were done using Student Newman Keul’s Test

(SNKT) at 0.05 probability level.

Results

The response of embryos of type-variety of oil palm to
various combinations of growth regulators with respect to
time of root production and root length, 14, 21, 28 and 35
days after culture initiation (DCI) is presented in Table 1.
Swelling and expansion of the matured zygotic embryo
explants in cultures occurred within 5-7 days, which was
followed by the formation of haustorium, approximately 7-
10 days after culture initiation (DCI). The haustorium
enlarged and began to turn to green and finally root and
shoot emergence were observed within 7 and 14 DCI,
respectively. Time of root production did not vary
significantly among the type-variety, but differed
significantly (p < 0.001) due to growth regulators. Type-
variety X growth regulators variance was also not significant.
The mean value for the earliest of time of root production
(7.31 DCI) was obtained in the medium supplemented
with 0 NAA + 0 BAP (mg/l) and 0 NAA + 0.05 BAP
(mg/1), while the latest response in time of root production
(8.88 DCI) was obtained in medium having 0.1 NAA + 0.1
BAP (mg/1). Root length did not significantly differ among
the type-variety at 14 DCI, but significantly varied (p <
0.05) at 21, 28 and 35 DCI. Type-variety ‘Nigrescens’ had
the longest root length at 21, 28 and 35 DCI and the root
lengths at these stages were significantly (p < 0.05) longer
than those of ‘Albescens’ and ‘Idolatrica’ but not
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significantly longer than that of “Virescens’. The root length
of “Virescens however did not significantly differ from the
other three type-varieties. While there were no significant
differences in root length due growth regulators at 14, 21
and 28 DCI, significant variance was obtained for root
length at 35 days after embryo inoculation in the medium.
The longest root (4.78 cm) was obtained at 35 DCI from
the medium containing 0 NAA + 0.05 BAP (mg/l) and
they were significantly longer than the roots from medium
supplemented with 0.1 NAA + 0.01 BAP (mg/I (4.19 cm)
and those containing 0 NAA + 0.01 BAP (mg/l) (4.18 cm).
The other six treatments did not significantly vary in root
length from one another.

The interaction effects between type-variety x growth
regulators with respect to root length which varied
significantly only at 35 DCI is presented in Fig, 1. The best
interaction effect was Virescens’ in 0 NAA + 0.05 BAP
(mg/1), followed by ‘Nigrescens” in 0.05 NAA + 0.1 BAP
(mg/l) and in 0.1 NAA + 0.1 BAP (mg/l) combinations.
Lesser degrees of interactions were observed for ‘Albescens’
in 0 NAA + 0.1 BAP (mg/l); > ‘Nigrescens’ in 0.1 NAA +
0.05 BAP (mg/1); > ‘Albescens’ in 0 NAA + 0 BAP (mg/1)
> ‘Idolatrica’ in 0 NAA + 0 BAP (mg/l); > ‘Albescens’ in
0.1 NAA + 0 BAP (mg/l) > ‘Idolatrica’ in 0 NAA + 0.1
BAP (mg/1) > ‘Virescens in 0.05 NAA + 0.05 BAP (mg/1);
> ‘Idolatrica’ in 0.1 NAA + 0.05 BAP (mg/1); > (the least)
‘Albescens’ in 0.1 NAA + 0.1 BAP (mg/l). All other
interactions were similar in magnitude with the highest and
lowest limits.

The effects of growth regulators and type-variety of oil
palm on plantlet heights of cultured embryos at 42, 56, 70
and 84 DCl is presented in Table 2. Highly significant (p <
0.05) mean square (variations) were obtained among type-
variety on plantlet heights at 42, 56 and 84 DCI, but not at
70 DCL

Table 1. Effects of growth regulators and type-variety of oil palm on the time of root production, root length at 14, 21, 28 and 35 days after culture

initiation

Growth regulators Time of root Root length at Root length at Root length at Root length at
NAA (mg/1) BAP (mg/1) production (DCI) 14 days (cm) 21 days (cm) 28 days (cm) 35 days (cm)
0 7.31° 053" 1.58° 226" 424"
0.05 0 7.81% 0.58" 1.46" 2.10° 434"
0.1 875 0.50* 1.63* 234 433"
0 7.31° 057 171 241° 478
0.05 0.05 7.94" 0.48* 1.81° 249° 442"
0.1 8.69" 047" 133 248" 424"
0 8.19" 0.51* 1.63 241° 418
0.05 0.1 8.00" 0.60° L.19* 243" 449"
0.1 8.88" 0.48° 1.62* 2.33° 419°
SED 0.426 0.077 0.172 0.146 0.187
Significance o ns ns ns *
Type-variety
‘Albescens’ 8.06" 054 1.54° 224 422°
‘Nigrescens’ 8.06" 0.53* 1.83* 2.50° 4.62°
“Virescens’ 8.08" 0.48* 1.66* 239" 444"
'Tdolatrica’ 8.19" 0.54* 152 230" 429°
SED 0.284 0.052 0.115 0.097 0.124
Significance ns ns * * *
Interactions ns ns ns ns X
SED 0.853 0.154 0.344 0.292 0.373

* ™, ** Significant at 0.05, 0.01, 0.001 probability levels respectively; ns = not significant
Means with the same alphabet are not significantly different at 0.05 probability level; DCI: Days after culture initiation
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Fig. 1. Interaction effect of growth regulators and type-variety of oil palm on root length at 35 days after culture initiation

The tallest plantlets across the sampling times (42, 56,
70 and 84 DCI) were the ‘Idolatrica’, followed by the
Virescens”. They were however not 51gn1ﬁcantly (p <0.05)
different from each other, except at 70 DCI, where the
‘Idolarica’ were the shortest along with ‘Albescens’.
‘Albescens’ and ngrescens had 31gn1ﬁcantly (p < 0.05)
shorter plantlets than ‘Virescens’ and ‘Idolatrica’ at 42 and
84 DCI, respectively. The influence of growth regulators’
combinations and their varied concentrations on plantlet
heights of cultured embryos did not vary at 42 and 84
DCI, but significantly (p < 0.05) differed at 56 and 70
DCI (Table 2). At 56 DCI, the highest mean value (13.33

cm) for plantlet height was recorded from medium which
contained 0.05 NAA + 0.05 BAP (mg/l) and the least mean
value (11.94 cm) was obtained from medium having 0.1
NAA + 0 BAP (mg/l). These values varied significantly. At
70 DCI, the highest mean value (17.95 c¢m) for plantlet
heights was obtained from the medium containing 0.05
NAA + 0.1 BAP (mg/l), while the lowest mean value
(16.45 cm) was from medium supplemented with 0.1 NAA
+ 0.05 BAP (mg/l). Both values differed significantly (p <
0.05). All other combinations were similar and did not
differ significantly from the two extreme mean values.

Table 2. Effects of growth regulators and type-variety of oil palm on plantlet heights at 42, 56, 70 and 84 days after culture initiation

Growth regulators Plandet height ac Plandet height ac Plantlet height at Plandet height at
NAA (mg/l) BAP (mg/1) 42 days (cm) 56 days (cm) 70 days (cm) 84 days (cm)
0 749° 12,08 16.65® 20.58"
0.05 0 7.35 12,66 17.66" 19.18°
0.1 7.81* 11.94° 17.29° 19.91°
0 7.86" 1267 1679% 20.46*
0.05 0.05 7.68° 1333 17.16® 2029*
0.1 721° 12,34 16.45° 20.14°
0 7.86" 12.69® 17.14% 19.66*
0.05 0.1 759" 12.71% 17.95" 20,64
0.1 729" 1227 17.30° 20.16*
SED 0267 0.407 0.441 0577
Significance ns * 3 ns
Type-variety
‘Albescens’ 7.16° 12.02¢ 17.00° 19.34°
‘Nigrescens’ 721° 12.72° 17.12° 18.59°
‘Virescens’ 7.88% 12.04¢ 17.48* 21.07%
‘Idolatrica’ 8.04* 1332 17.01° 21.46°
SED 0.178 0271 0.294 0.384
Significance ok ok ns X
Interactions ns * ns o
SED 0.534 0.814 0.883 1.153

*, ¥, Significant at 0.05, 0.01, 0.001 probability levels respectively; ns = not significant

Means with the same alphabet are not significantly different at 0.05 probability level
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The interaction variances were highly significant (p <
0.01) at 56 and 84 DCI only (Table 2) and are presented
as Fig. 2a and 2b, respectively. At 56 DCI, the highest
type-variety x growth regulators effect on plantlet heights
was obtained from ‘Idolatrica’ in 0.05 NAA + 0.05 BAP
mg/l, followed by ‘Idolatrica’ in 0.05 NAA + 0.1 BAP
mg/l, while the least effects were from ‘Albescens’ in 0.1
NAA + 0.1 BAP mg/l; ‘Albescens’ in 0 NAA + 0.05 BAP
mg/l; ‘Albescens’ in 0.1 NAA + 0 BAP mg/l; Virescens’ in
0 NAA + 0.1 BAP mg/l; and “Virescens’ in 0 NAA + 0
BAP mg/l. The highest interaction effects at 84 DCI was
Virescens’ in 0 NAA + 0.05 BAP mg/l and followed by
‘Idolatrica’ in 0.05 NAA + 0.1 BAP mg/l, while the least
were ‘Nigrescens’ in 0 NAA + 0.05 BAP mg/l and
‘Nigrescens’ in 0.05 NAA + 0 BAP mg/1.

Table 3 shows the results obtained for the number of
leaves and roots of plantlets produced by iz vitro seed
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embryos of type-variety of oil palm at 84 DCI in culture
media supplemented with different combinations of growth
regulators. There were no significant variations among the
type-variety on the number of leaves and roots produced at
84 DCI. Significant variations (p < 0.05) were observed due
to growth regulators on number of leaves, but non-
significant for number of roots. The highest and
significantly different mean value (2.56) for number of
leaves was from the medium supplemented with 0.1 NAA
+ 0 BAP mg/l, while the least mean number of leaves (1.69)
were recorded from the medium supplemented with 0
NAA + 0.1 BAP mg/land 0.05 NAA + 0.1 BAP mg/I.

The type-variety x growth regulators variance was
however non-significant on the number of leaves and roots
of the plantlets developed. Plantlets generated from the
embryos of the four type-varieties are shown in Fig. 3.
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Fig. 2b. Interaction effect of growth regulators and type-variety of oil palm on plantlet height at 84 days after culture initiation
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Table 3. Effects of growth regulators and type-variety of oil palm on the number of leaves and roots at 84 days after culture initiation

Growth regulators No. of leaves 84 days after culture initiation No. of roots 84 days after culture initiation
NAA (mg/1) BAP (mg/1) (cm) (cm)
0 1.88" 6.12°
0.05 0 206" 631°
0.1 256" 656"
0 238" 5.94°
0.05 0.05 231 675
0.1 250 5.56
0 1.69" 5.00°
0.05 0.1 1.69" 6.00°
0.1 200" 594
SED 0.248 0.669
Significance o ns
Type-variety
‘Albescens’ 211° 6.11°
‘Nigrescens’ 192" 5.86"
‘Virescens’ 2.17° 6.28"
‘Idolatrica’ 228" 5.83"
SED 0.165 0.446
Significance ns ns
Interactions ns ns
SED 0.496 1.338

*, ¥, Significant at 0.05, 0.01, 0.001 probability levels respectively; ns = not significant

Means with the same alphabet are not significantly different at 0.05 probability level

Fig. 3. Plantlets generated 84 days after culture initiation of type-variety of oil palm; (a) ‘Idolatrica’; (b) ‘Albescens’; (c)

‘Nigrescens’; (d) Virescens’

Discussion

In order to investigate the main effects of type-variety
(‘Albescens’, ‘Nigrescens’, “Virescens” and ‘Idolatrica) and
growth regulators (NAA and BAP) and their interactions
on direct organogenesis of oil palm, 77 vitro embryo cultures
were established. Data on the time of root production, root
length at different time intervals, plantlet height, number of
leaves and number of roots were obtained. The interaction
of auxin and cytokinin in iz vitro cultures plays a vital role in

cell division, growth development, differentiation and
formation of plant organs (Shrivastava and Benerjee, 2008;
Purkayastha ¢ 4l., 2010). In the present study, the pattern
of development and morphogenesis (ic. swelling and
expansion of zygotic embryo, emergence of roots and shoot,
and regeneration of whole plants) of type-variety in
response to the growth regulators were observed.
Regeneration of whole plantlet was observed
approximately 35 DCI and was similar to the pattern
reported by Thawaro and Te-chato (2010). They reported
that swelling of zygotic embryo of Elaeis guineensis Jacq.
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Tenera fruit form occurred at 10 DCI, followed by
initiation of shoots at 14 DCI and development of
complete plantlet after one month.

The results of this study showed that the responses of
the various types of oil palm embryos of ‘Albescens’,
‘Nigrescens’, ‘Virescens’ and ‘Idolatrica’ type-variety in the
generation of plantlet varied with respect to media
supplementation and it was observed that low
concentration of auxins (NAA) and cytokinin (BAP) alone
and in combination, yielded shoot, root and plantlet in
Murashige and Skoog’s medium. Significant difterences
were observed among the growth regulator treatment
combinations but there were no significant differences
among the type-variety and their interactions on the time of
root production, however earliest root production was
attained in 7.31 days in MS medium supplemented with 0
NAA+ 0.05 BAP mg/l by ‘Albescens’ type. The maximum
length of root was 2.49 cm in MS medium supplemented
with 0.05 NAA + 0.05 BAP (mg/l) at 28 days after
inoculation. This observation was similar to Periasamy ez al.
(2003), where after one month the highest root length
recorded was 1.63 cm. The extensive growth of root in 0.05
NAA + 0.05 BAP (mg/l) medium might be due to
synergistic effect of activated charcoal and plant growth
regulators, especially NAA which stimulates the production
of roots. It seemed that low concentration of auxin and
cytokinin combination is effectual for root induction from
oil palm. Root production using a combination of auxin and
cytokinin has also been reported by Dixon (1985). This
observation is in line with Dixon (1985) who reported that
suitable high level of auxin combined with low amount of
cytokinin promotes root initiation. Inducing effects of
NAA with BAP was also reported by Gantait ¢# a/. (2008)
where MS medium fortified with a low level of NAA and
BAP promoted earliest root initiation in Gerbera.

In the present study, all media supplemented with or
without plant growth regulators were able to induce
plantlets. This observation indicated that there might be
some endogenous growth regulators that may promote
germination of the type-variety of oil palm and the
differences observed may be due to synergy of exogenous
and endogenous growth factors. The height of the plantlet
was measured at 42, 54, 70 and 84 days after inoculation,
the maximum height of plantlet at 84 days which was 20.64
cm was obtained in MS medium fortified with 0.05 NAA +
0.1 BAP (mg/l). This was not in line with Ezeibekwe ez .,
(2009) where the control, 0 BAP + 0 NAA (mg/l) had the
tallest plantlet when Dioscorea rotundata 1. (White yam)
was cultured. However, the result of the study was in
conformity with Lakshmi ez 4/. (2006) where the growth
and morphogenetic responses of iz wvitro culture was
dependent among other factors on the correct constituents
and balance of plant growth regulators used.

The results of this study showed that the type-variety
and treatment combinations affected the number of leaflet
significantly at 84 days as well as the interaction effects. For
number of roots, the type-variety and interaction were not
significantly different from each other but there were
significant  differences among the growth regulators.
However, the highest number of roots (6.75 cm) was
obtained from “Virescens’ cultured in MS fortified with 0.1
NAA + 0.05 BAP (mg/l), while for number of roots
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‘Idolatrica’ type-variety had the highest in MS medium
supplemented with 0 NAA+ 0.1 BAP mg/l. It was also
most vigorous in growth compared to other types;
‘Albescens’, ‘Virescens and ‘Nigrescens’.

Conclusions

The different concentrations of Naphthalene acetic acid
(NAA) and 6-Benzylamino purine (BAP) used in the
present study showed that the various type-variety
responded differently to them. That be the case, the
interaction effects which showed the varied responses of the
type-variety to specific and respective combinations of the
two growth regulators used should serve as best guide on the
concentrations of the combinations to be used for the
respective  type-varicty iz vitro  embryogenesis
/organogenesis. All the same, oil palm seedling development
can be improved by using the range of low concentrations of
the growth regulators deployed in this study and 0.05 NAA
+ 0.1 BAP (mg/l) in particular being the concentration
combination that gave the best result.
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