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ABSTRACT |
Mature and Juvenile stem cuttings of Irvingia wombuly were evaluated for their capacity to produce roots. Cuttings -
were treated with two levels (300ppm and [00ppm) of NAA, IAA, Gesatop and Coconut nursery milk (100% and
80%). Treated cuttings were planted in nursery beds composed of 1:1:1 mixture of top forest sail, Sawdust and Goat
droppings. Two morphologically different types of calluses, " Beta" and "Alpha” were produced. “Beta" callused
‘euttings produced seedlings that were prototype of the parent stack, while "Alpha’ callused cuttings did not.
Coconut nursery milk at 100% and 80% respectively gave the highest and best rooting response, especially with the
Juvenile cuttings. Juvenile cuttings consistently gave better rooting responses, than mature cuttings. Generally, it
appears that reoting propensity decreased with increased cutting age. Of all the hormones evaluated, Coconut
nursery milk elicited higher and better percentage rooting response in both cutting types.

L3

INTRODUCTION

~ Irvingia womboly (Vermcosen), Irvigiaceae is among the most important economic indigenous
fruit trees distributed in the tropical rainforest zones of East, West and Central Africa. In Nigeria,
the species is found mainly in the forest zones of the Southern and Middle belt States (Nzekwe,
2002). The species is mainly wild, not purposely cultivated (Okafor, 1993), but often protected in
the homestead farmlands. 7. wombolu flowers from Qctober to December, while ripe fruits are
available from January to March (Okafor, 1983; Ujoh, 1987; Harries, 1996), but could spill into
early April (Nzekwe, 2002). The desired part of the species is the kernel (cotyledons), which
plays an important role in human diet. Available information on the nutritive potentials of the
kernel reveals the presence of carbohydrate, proteins, fats and oils, vitamins, mineral salts and
water in the varying proportions (Oke and Umoh, 1975; Ejiofor et al, 1987, Ejiofor and Okafor,
1997).

Since the realization of the potentials of the species, there has been renewed research attention on
it’s various aspects. Harries (1996) reviewed the species taxonomy, after which 7. wombolu
formerly Irvingia gabonensis (Vermeosen). Nzekwe (1995) reported the species pharmaceutical
potential and economic values, while Ejiofor and Okafor (1997) reported industrial produce.
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development. N/elch (2002) reported that the spccma has d(“]’]%l‘(y of 2.2 trees/ha. In ngerla
forests the spemc appear threatened particularly as the forests arc fast dxsappearmg due to man’s
activities, :

Generally the sﬁecies, which is usually propagated by seed, is mainly wild with seasdnal fruit
production. As such. the seeds are not sustamably available and expensive as to encourage
industrial plantation establishment. The present economic crisis coupled with recent emphasis on
agriculture and allied industries necessitated an urgent need to explore ways of propagating the
species asexually as to produce large quantity of uniform seedlings within a given period of time.
(rooting of stems cutting) vegetative propagation of /. wombolu is likely to succeed on a large
scale propagation of seedlings production through out the whole vear. /. wombolu has a hard
woody stem and difficult to root. Unfortunalely, there had been no report on the vegetative
propagation by rooting the stem of 7. wombolu. Therefore, this study investigated the possibility
of propagating this species by rooting the stem cuttings of /. wombolu.

MATERIAL AND METHODS

Two types of stem cuttings were assessed for ro<>~ting. Mature cuttings were obtained from 15
year-old trees thal have been fruiting, while juvenile cuttings were obtained from 4 years old
trees that have not fruited. All the cuttings were obtained from trees in the plantation of the
species at National Horticultural Research Institute (NIHORT), Mbato sub-station, Okigwe, Imo
State, Nigeria Cuttings were taken from the current ycars growth,

Mature and juvenile stem cuttings 20cm long, with 3-4 nodes were dipped for 3 hours in two
concentrations of four phytohormones, namely, 300ppm and 100ppm respectively of
Naphthalene Acetic Acid (NAA), Indole -3- Acetic Acid, (IAA), Gesatop, a pre-emergence
herbicide, and 100% and 80% respectively of Coconut nursery milk, (a liquid endosperm of
Cocus nucifera). The cuttings were planted in rooting beds composed of I:L:I mixture oftoﬁsoil,
sawdust and goat droppings. Twenty-five each of the cutting types were used in each treatments,
replicated four times. The treatments were comp]etely randomized.

The cuttmgs were observed at two days interval for biid break and at weekly interval for calluses
and or rooting. Grains of furadan insecticide were sprayed on the beds to keep of soil borne pests
particularly, termites. The experiments lasted for four months,

RESULTS , ,

Bud sprouting was observed 7-10 days after planting{ Table 1 gives the percentage bud sprout.
Generally buds sprouted earlier on the juvenile than on the mature stem cuttings, and were more
prolific on the juvenile than on the mature"cuttingé. Higher concentration of the hormones
" influence higher percentage bud sprout on the juvenile than on the mature cuttings except in
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1C0conut nursery milk in which the lower concentration, 80%, influence sxgn u,antly hxghcr bud
‘;-espmuts than* even 300 ppm of the other hormones NAA, TAA and Gesatop:. Coconut nursery
mllk ehcltcd the hxghest and best petcemag,c bud sprout than all other hormones «

':iTABLE I: PERCENTAGE BUD SPROUT ON THE CUTTING

HORMONE = . %BUD SPROUT

_NAA (ppm) 75 S

100 L - .68 , 70
300 72 | 81
TAA (ppm) | |
1000 60 68
300 70 75
Gestatop : :
100" S 55 60
300 C : 60 70
' ‘Cﬂmnu‘ NL Mxlk : : o
80% L 8 92
100% E . 85 | 100

Two 'morphclcéiéally different types of calluses were observed. These were designated “Alpha”
- and “Beta” calluses for easy characterization and identification, ‘Alpha”, callus is characterized
by the appearance of white, blister-like spots on the basal portion of the stem cuttings, while -
“Beta”, ca lluses; were characterized by the swelling of the basal portion of the cutting bearing
‘vertical bark spl,i‘itﬁing. Table 2 gives the percentage ‘Alpha” and “Beta” calluses produced by the
cuttings. Similar to the result of bud sprout, higher concentration of the hormones, and 80%
Coconut nursery milk influenced the production of higher percentage “Beta” calluses. ‘These
were more prohﬁcally produced on the juvenile than on the mature cuttings. The ‘lower
concentration of the hormones, except 80% Coconut nursery milk produced higher percentage
“Alpha’ calluses on the mature than on the juvenile cuttings. -

Fig 1 shows the percentage rooting responses of the cuttings. Higher concentration of the
hormones, 300ppm and 100%, gave higher percentage rooting response than the lower
concentration, (100ppm), excerpts for Coconut nursery milk, where 80% gave high percentage
rooting response. Gesatop at the two levels, 300ppm and 100ppm, gave the least percentage
rooting responses on the mature and juvenile stem cuttings. The results also-show that juvenile
cuttings gave higher percentage rooting response than the mature cuttings at the two levels of the
hormones evajuated. Coconut nursery milk gave the highest and best rooting responses at the
two levels and in the two cutting types assessed. Next came NAA before 1AA.

Journal of the Faculty of Agriculture and Veterinary Medicine, Ima State University, Qwerri =+
WWW.Imsu-jafs.com



JOUrnQaL of Agricuiiure ana rfooaq science 10
Volume 2, Number I, April. 2004, pp 7-12 : *+ R.Mbakwe, U. Nzekwe .

Seedlings produced by rooted “Beta™ callused cuttings had three dis‘t'in'é‘t types of roots, namely,
a tap root, 203 lateral roots and heavy clusters of thin hair-like roots, while that produced by
rooted “Alpha” callused cuttings had very small cluster of thin hair-like roots only.

TABLE 2: PEI'lCENTAGE “BETA” AND “ALPHA” CALLUSES

% CALLUSES
| Mature Cutting Juvenile Cutting
| Hormone . Beta Alpha Beta Alpha

NAA (ppm) ,
100 30 20 45 27
300 ’ 45 15 65 15
[AA (ppm) '
100 , 25 25 40 15
300 ; 40 20 55 10
Gestatop ~
100 _ 20 ‘ 22 | 35 23
300 - 35 17 48 20
Coconut N, Milk ‘ ;
80% ' 65 15 75 4
100% 70 10 100 -
DISCUSSION

The results showed that bud sprout occurred on the cuttings irrespective of hormone
concentration and the cutting age, but it was found to be more prolific and earlier on the juvenile
than on the mature cuttings. It appeared that bud sprouting could be influenced by factors .
inherent in the cuttings. The prolific bud sprouting on the juvenile cuttings conformed with
earlier report by Menzies et al. (1995) who observed that older cuttings do have initial reduced
growth vigour. The results showed that not all the buds that sprouted developed into leaves.
Cuttings treated with low concentration of the test hormones produced most of the buds that
aborted. The results implied that low concentrations of the test hormones were not sufficiently
effective in enhancing bud development into leaves. '

The results showed that two morphologically distinct calluses, (“Beta” and ‘Alpha™) were
produced. Angles (1969) reported that callusing is not necessarily connected with rooting of
cuttings due to hormone application. He further noted that it was easy to-root live-plant species,
but not with hard-to- root woody plant species like /. wombolu. Puri and Sharmet (1’/9,88),
described callusing as a phases in the rooting of hormone treated stem cuttings. Puri (1990) on
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the other hand reported that once cuttings callused, 'roo‘ting is assured. Erez (1984) pointed out
that not all the cutting, that callused rooted, and that rooting could he inferred from callus
~intensity. The results of the present study agreed with Puri and Sharmet (1988), Puri (1990} and.
Erez (1984) and disagreed with Angles (1969) in that callus formation is a stage in the rooting of
hormone treated stem cuttings. The results also agreed strongly with Erez (1984). The author’s
description of intense callusing agreed with the morphology of the ‘Beta” calluses observed in
this study. The high percentage “Beta” callus formation on the juvenile cutting implied that the
juvenile cuttings readily differentiated than the mature cuttings. The high “Beta” callusing
observed on the juvenile cuttings indicate that more juvenile cuttings could be expected to root,
since ‘Beta” calluses appear synonymous with the calluses reported by Erez (1984).

Rooting of the cuttings showed that higher concentration of the hormones tested influenced
higher percentage rooting response on the two cutting types, mature and juvenile. The result -

agreed with earlier reports (Erez. 1984, Puri and Sharmet, 1988;-Puri, 1990 and Smith 1998):

The results also showed that percentage rooting was higher on the juvenile than on the mature
cuttings. Erez (1984), Puri (1990), Menzies er. a/. (1995) and Smith, (1998), observed that
rooting propensity decreases with cutting age. Nzekwe (1986) explained that the decreased
rooting propensity of the older cuttings appear attributed to their being composed of secondary
thickened cells, which are generally difficult and slow to differentiate, Coconut nursery milk
(100% and 80% respectively) clicited the highest and best percentage rooting response in the
cuttings, particularly the juvenile. The results implied that Coconut nursery milk was the most
effective of the hormones evaluated and could be relied upon for the vegetation propagation of
the species by rooting the juvenile stem cuttings. The results further reveled another technique
for en-mass production of I, wombolu seedlings, which could spare the fruits for other purposes.
The result showed that “Beta” callused cuttings produced seedlings with a tap root system, 2-3
robust lateral roots and heavy clusters of thin feeding roots, a prototype of the parent stock, while
‘Alpha’ callused cuttings produced seedlings with only few clusters of thin feeding roots.
Reports linking callus type to root morphology of the seedlings appear scarce. The morphology
of the seedlings produced by “Beta” callused cuttings agreed with that described by Erez (1984),
Proebtsing (1984), Puri, (1990). Thercfore coconut nursery milk. could be relied upon for
producing large quantity of superior stock of the species. :
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