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Abstract

The study investigated variations among progenieSairapleura teraptgfachum &
Thonn) (Taub.) from four sources in South Westageh with a view to identifying
early growth traits that could be useful for thdestion of superior genotypes for
breeding and improvement of the species. The @eed sources include: Emure-EKiti
(Latitude 70 26’ N and Longitude B@0’ E); Ikoyi-lle (Latitude 80 15’ N and Longitude
40' 49’ E); Osogbo (Latitude 7@16’ N and Longitude 4®5’ E) and Sapele (Latitude 50
55" N and Longitude5046’ E). Seedlings used for the experiment were plathose
produced from an earlier germination experimentreat out in the nursery of the
Department of Forest Resources Management, Untyersi Ibadan. After the
germination experiment, 32 uniformly growing andorous seedlings were pricked out
from each progeny into medium size polypots (2% cM.5 cm x 7.5 cm). At fortnightly
intervals, four seedlings were selected from eadggny for study. On each occasion,
seedling height, collar diameter, number of leaaad total dry weights were assessed.
Net Assimilation rates and Relative Growth Ratesewalculated on each occasion. The
study lasted for 12 weeks. The data generated s#vgected to Analysis of Variance
and the least significant difference was calculatedseparate significantly different
means. Results indicate highly significant vaaas in seedling heights, collar diameter
and Relative Growth Rates among the 4 progeni&syi-lle progeny had the highest
mean values of seedling height (12.9 cm) mean den{&.4 cm); mean number of
leaves (15.6) and Relative Growth Rate (0.239 grwi)2 Osogbo progeny recorded
the least mean values for height (10.3 cm) medaradiameter (1.3 cm), mean number
of leaves (13.6) and total dry weight (0.123 grfie effect of age was highly significant
on all the parameters measured. This is an indicathat reasonable variations occur
within the population off. tetrapteran the study area. It is recommended that genetic
investigations be carried out on this species toatmwrate the observations made in this
study.
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I ntroduction

The forest has been a great benefactor of man &wee creation. The benefts man
derives from the forest include food, shelter, hifgf medication as well as ecological
and aesthetic values. Food is very basic to thevalurand healthy lving of man and
other Iving organisms. Globally, household foodcusity is accorded a high prioriy.
The continued existence of man on earth dependshaon the quality and quantity of
food avaiable to him as well as the availabilitf good healthcare services.

Tropical forests supply a wide variety of food mate consumed by man. Many plants
and animals from the forest supplement substgintisdl dietary needs of man. However,
it is unfortunate that man has abused and misusedotest due to over-exploitation and
irrational uses resulting from demographic pressuend reckless drive for socio-
economic development. The germplasms of many effdbd-yielding forest trees have
been placed under intense pressure leading tot ttwetheir continued availabiity (Oni

and Gbadamosi, 1998).

Tetrapleura tetrapteras an example of species of great socio-econonic eological
importance whose germplasms are being threatertbdestinction (Opeke, 1987) due to
our faiure to address the problem of their doroatitin and improvement. Tetraptera

is consumed in many parts of Nigeria (Ess&nal, 1994) as a spice and flavouring
material because of its strong aroma. Both thé dmod the seeds are important as
components of many traditonal medicines for couglier andpost partumcontraction
(Adesina, 1985). In Eastern Nigeria, the strongmar from the fruit is used to repel
snakes from households (Onyekwelu, 1990). The fulp is used as a flavour in pepper
soup in many parts of Nigeria (Opeke, 1987 andeksdial 1993). Essiert al. (1993)
assessed the nutritional qualty of the fruit arissesved that the fruit's shell, pulp and
seeds contain varying amounts of protein, lipidsl aninerals of comparable or even
higher level than those found in such popular spies red pepper, onion, curry and
ginger. Furthermore, Nwawu and Akah (1986) comfiinthe anticonvulsant effect of the
volatie oil from the fruit of this species whie y@dapo and Famurewa (1995) also
reported the anti protease and membrane stabiliaiotyvites of the fruit extract.
Presently, the main method of propagation of theciep is through the seeds, which are
also used for different purposes as earlier higbldy The seeds also exhibit dormancy,
which makes its regeneration dificult. In order énsure the continued avaiabiity of
this wid food at a sustainable level, it is esaérthat meaningful steps be taken to
domesticate and improve the species for incormoraitito traditional farming systems
and orchards. According to Ditlevsen (1980), thertisg point of any tree improvement
programme is the presence of natural genetic vdyiah the species to be improved.
Unike agronomic crops, with long history of sefectand domestication, forest tree
species have only recenty been domesticated, tegleand bred. The existence of
taxonomically different varieties within the nafurange of edible forest trees (Okafor,
1991) offers a great opportunity for selection, eolieg, improvement and domestication
of these species. Though tetrapterais a promising indigenous tree species in terms of
nutritional and medicinal potentials, there is pgumf information on the artificial
regeneration of the species. Continued pressuresh@nremaining germplasm of the
species for domestic and commercial purposes makangar its sustainability. It is
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therefore necessary that urgent steps be takemplore the available natural variations
within the population of the species with a view identifying superior genotypes, which
may be selected for breeding and improvement pmoges and subsequent
domestication. Though it is known that variationsspecies populations could be due to
both environmental and genetic factors. Since sthedlings were raised under the same
environmental conditions, any variation(s) noticed the growth characters may be
ascribed to differences in therr genetic backgreundherefore, variations in the
morphological and physiological characteristics thle seedlngs wil be used as
indicators of superior genotypes in this study.

The objective of the study is to identify superearly growth characters for selection of
desirable seed sources for future breeding andovepient programmes fdretrapleura
tetraptera

M aterial and M ethods

The Study Species

Tetrapleura tetrapteras widely spread in tropical Africa (Keay, 1989)daih grows wid

in tropical West Africa (Adewumi, 1989). In Nigeriit is found mainly in the Southern
parts where it occurs in rainforests, secondanesfsy fringing forests and derived
savannah where the rainfal and relative humiditg eelatively high (Jimoh and Okali,
1999). Taxonomic details of the species had been dy Keay (1989).

Study sites

Seeds for the production of seedlings used for eékgeriment were collected from four
different sources in South Western Nigeria viz: uks¥EKiti (Ekiti State), Ikoyklle (Oyo
State), Osogbo (Osun State) and Sapele (Delta) Etatae 1).

Table 1: Locations of Seeds @f. teraptera ged for the Investigations

SIN. Seed State  Country Latitude Longtude Alitude Mean Mean
Sources M) annual  annual
rainfall relative
(cm.) humidity
(%)
1 Emure Ekiti Nigeria 7 o 26 5030'E 310 2200 80
Ekiti N
2 Oyo * 4049'E 380 1200 70
Ikoyi-lle 8 o 1%
3 Osun *“ N 4035'E 304.5 1316 75
Osogbo
4 Defta “ 7 o 46’ 5046'E 4.1 2600 85
Sapele N

28



50 55'N

Source: Field survey 2000.

Seedlngs for the experiment were obtained from ghemination studies of Jimoh and
Okali (1999). Thirty two (32) uniformly growing dnvigorous seedlings (of the same
age) from each source were pricked out at two &at@ge into medium-sized polythene
pots measuring 25cm x 14.5cm x 7.5cm and filech viarest top soi. The seedlings
were arranged in four replicates in a Completepd®anized Design on benches in the
green house of the Department of Forest Resourcasmdé@ment, University of Ibadan.
Seedlngs from each source were labeled apprdprifde easy identficaton. The

seedlngs were watered once daily at 8.00hrs. r Al® weeks of transplanting, the
folowing parameters were measured at fortnigigniatl for twelve weeks (3 months): (i)

total seedling height (i) collar diameter and) fiumber of leaves. The seeding heights
and collar diameters were measured with a meteramtl a Veneer caliper respectively.
On each occasion, sixteen seedlings were randaladgted (one from each of the four
replicates) for each of the four seed sources. 3Jéedlings measured for metrical
characteristics were carefuly uprooted and all surticles carefuly removed by

thorough washing in distiled water before biomabkstermination. The seedlngs were
separated into roots, stems and leaves componente fresh weights of the different
components were determined using an electronicnd®la The plant parts were then
oven-dried to constant weight at °@D for dry weight determinations. This was done
fortnightly for 10 weeks.

The data obtained from the biomass assessment uwgm@ to calculate the Relative
Growth Rate (RGR) and Net Assimiation Rate (NAR)nhg the method of Oni (1989).

All the data were further subjected to AnalysisMafriance using SAS computer package.
Least Significant Difference (LSD) and Co-efficieof Variation were also calculated to
determine significantly different values.

Results
Seedling Morphological Characteristics
Height

The effects of progeny and time of harvest on heifhthe seedlings were significant at
0.05 and 0.01 levels of probabiity respectivelyThe interaction between age and
progeny however had no effect on the height of skedings (Table 2). Ikoyklle

progeny was significantly different in height fromther sources with the seedlings
recording a mean value of 12.9 cm. Osogbo progeay also different significantly

from the other two progenies, with a mean of 10m, whie Sapele and Emure-EKiti
progenies were not significantly different from kaather. They had mean values of 11.3
cm and 11.6 cm respectively (LSD = 0.9082; Table Hight increased almost linearly
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during the period of assessment with Ikoyi-lle aBthure-Ekiti progenies exhibiting
faster height growth (Fig, 1a).

Table 2: Analysis of variance Table showing variations in some morphological
characteristics of seedlings of Tetrapleura tetraptera from Southwestern Nigeria.

Height (cm) Diameter (cm) No. of Leaves
Source of Variaton | DF | MS F-ratio MS F-ratio MS F-ratio
Progeny 3 26.99 | 10.83* 0.08 5.35** 19.15 1.86N.S.
Harvest Time 5 183.97| 73.97** | 2.51 176.30** | 1757.21 | 170.7**
Erogeny X Harvest 15 3.54 1.42N.S. 2.09* 10.15 0.99N.S.
e 69 2.49 0.003 10.29

Error

**Significant at 0.01 level of probability; *Sigridant at 0.05 level of probability; N.S. Not sidgo#nt

Diameter Growth and Leaf Production

The effects of progeny and time of harvest (age&rewhighly significant on diameter
growth (P < 0.0l) although the interaction effeatvieen seedling age and progeny was
only significant at P < 0.05. The LSD indicatedattikoyi-lle and Emure -Ekiti progenies
were not significantly different from each othert buere different from the other two

progenies. Each of them had a mean diameter vdlded4om.
Sapele progenies were not significantly differaoinf each other.

1.3cm (LSD=

Leaf Production

0.0686;Table3).
assessment period. It however remained constanebetthe 6th and 8th weeks before a
sharp increase from weeks 8 to 12 (Fig. 1b).

Diameter

30

Also the Osogbo and
Their mean value was
increasedrly fauniformly  during the




Time of harvest (age) had a highly significant atffen leaf production in the seedlings

(P < 0.01). The effect of progeny on leaf proauctivas not significant. There was also
no significant interaction between age and progenthe species (Table 2). The LSD

test indicated no significant difference betweempe®a and Emure and Osogbo progenies
but the Ikoyr-lle progeny was significantly diffetefrom those of Osogbo, Emure EKiti

and Sapele (LSD = 1.9; Table 3). Figure 1c showeg there was a general steady
increase in leaf production among all the progexdiesng the period of assessment.

Table 3: Mean values of morphological characteristics of seedlings of Tetrapleura
tetraptera from Nigeria. (Means with the same letters are not significartiferent).

Progenies Height (cm) Diameter No. of

(cm) Leaves
Emure-Ekiti 11.6b l.4a 13.9ab
Ikoyi-lle 12.9a 1.4a 15.6a
Osogbo 10.4c 1.3b 13. 6b
Sapele 11.3b 1.3b 14. Oab
Coefficient of variation 13.7 8.7 22.5
(%)
LSD

0.091 0.07 1.9

Dry Matter Accumulation

The effect of progeny on dry matter accumulations weignificant (P<0.05), whie
seeding age had a highly significant impact os tharameter (P < 0.01). There was
however no significant interaction between age @ogdeny (Table 4).

Table 4: Analysis of variance table showing variations in Total Dry Weight, Net
Assimilation Rate and Relative Growth Rate in seedlings of Tetrapleura tetraptera
from Nigeria.

Source of Variation DF Dry Matter Net Assimilation Rate Relative Growth
Accumulation (gm.) (gm.m? wk1) Rate ( gm™2 wk1)
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MS F-ratio MS F-ratio MS F-ratio

Progeny 3 0.0192 0.0283* 0.006 0.8474N.S. 0.0258 0.0001**

Harvest time 3 0.1282 0.0001**  0.0970 0.0147** 0.0119 0.0001**

Progeny x Harvest time 9 0.0049 0.6223N.S. 0.0135 0.0135** 0.0150 0.0001*

** Significant at 0.01 level of probability; * Sidgficant at 0.05 level of probability; N.S. Not sifinant

The LSD test revealed no significant difference weein Ikoyi-lle and Emure-EKiti

progenies in dry matter accumulation (Table 5). Ow®ogbo progeny differs significantly
from the others with a mean value of 0.123gm. (L:IS[D.049). Fig. 2a also indicates a
closer relationship in the dry matter accumulatmumves for Ikoyille and Emure- EKiti

progenies while Osogbo progeny is distinctly beltind other three.

Relative Growth Rate (RGR)

Progeny and time of harvest (age) had highly signif effects on the Relative Growth
Rates of the seedlngs (P <0.01). The interadiietween age and progeny was also
significant (P < 0.05) (Table 4). The LSD testwbd significant difference between the
mean values of Relative Growth Rates of the semsdirom Ikoyille and Emure-EKiti.
(LSD = 0.005). Emure-Ekiti had a Relative GrowthteRaf 0.199 gm.md wk-1. And
lkoyi-lle had a Relative Growth Rate of 0.239 grh.mk ! Each of these two is
significantly different from both Osogbo and Sapegdeogenies (Table 5). However,
Osogbo and Sapele progenies were not significadiffisrent from each other.

Table 5: M ean values of Physiological characteristics of Seedlings of Tetrapleura
tetrapterafrom Nigeria. (Means with the same letters are not significartiferent).

Progenies Dry Matter Net Relative
Accumulation Assimilation Growth Rate
(gm) Rate (gm.n# (gm.m2wk1)

wk1)

Emure-EKkiti 0.192a 0.156a 0.199b

Ikoyille 0.184a 0.111a 0.239a

Osogbo 0.123b 0.117a 0.157c

Sapele 0.157ab 0.119a 0.155c¢
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Coefficient of variation (%) 46.94 125.45 4.005

LSD 0.049 0.112 0.005

Figure 2b shows that the Relative Growth Rates wguyreciably among the four seed
sources throughout the period of assessment. llkoyprogeny was clearly above the
others in the first six weeks of the experiment $abn dropped sharply at the end of the
sixth week. It increased again between weeks eigiat ten. Except for the Osogbo
progeny whose graph is almost a straight line betweeeks two and eight, the general
trend of the RGR graphs folowed the usual sigmgridwth curve.

Net Assimilation Rate (NAR)

The Analysis of Variance test shows that Net Asdiom Rates did not differ

significantly between the four progenies althoupk effect of harvest time (age) was
highly significant (P < 0.01) (Table 4). There walso a significant interaction between
progeny and age. Figure 2c shows that the Emube Sapele progenies were very
eficent in Net Assimiation Rate, with the Emuggogeny showing superiority in this
trat.

Discussion and Conclusion

The main item of commerce ihetrapleura tetrapteras the fruit, which is used as food
favour and for medicinal purposes. Cultivation the species in plantation is yet
unrecorded. To encourage this practice, idenificaof progenies with fast seedling
growth traits is very useful. Morphological chdeastics such as height, diameter and
leaf production are important indices of plant giow According to Dutta (1981), no two
individual organisms are exactly the same. Indaliddifferences exist between members
of any natural population. The differences thatuoowithin and between populations of a
species are known as ‘“variations”. Variations arpr@duct of interaction between genetic
and environmental factors. This phenomenon hastedsiorganisms to adapt to their
environments. Hence, maintenance of enough variatio a population is essential to
forestall possible extinction, because a populatiust be able to remain adapted by
altering its genetic structure in response to tableé changes in the environment in order
to continue to exist. According to Roberts and WWeyvgl975), tree species with a wide
geographical distribution show marked differemiagi into population characteristics. It
therefore follows that the geographical source mginoof seeds wil have a marked effect
on the subsequent performance of the seedingsugiihib has been argued that the rate
of natural mutations in higher organisms is verny KBoughey, 1973), it is beleved that
genetic plasticity is responsible for the abilty @ population to produce variables and
make adaptive shiits in phenotypes through the mbtwation of concealed genetic
variations already present in the populations Imgixpressed in the phenotypes of most
individuals. The significant variation noticed Imeight and diameter growths df
tetraptera seedlingsmay therefore be useful in selecting superior @mggin breeding
programmes for the species. In this respect kbgi-lle progeny, which recorded faster
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growth rate in respect of these parameters, mayainosuperior genetic materials for
these traits.

Leaves are the main sites of photosynthesis. Tdiay hsignificant effect of harvest time
on leaf production is an indication that the numbtteaves increased with the seedling’s
ages. This is expected because the seedlngs ahe aery active stage of development
where they require adequate supply of photosyrthaidiich are necessary for growth.
According to Nwoboshi (1982), growth in plant is asresult of the difference between
gross photosynthate and respiration. It therefol@vs that for plants to grow normally
they must possess the requisite number of leavels pdootosynthesis must progress
normally such that the rate of photosynthesis @teed the rate of respiration.

Relative Growth Rate and Dry Matter Accumulatioe dooth functions of photosynthetic
abiity of a plant. Photosynthetic abiity couldsal be linked with the genetic properties
of plants. Growth in plants is as a result of audation of carbon compounds from the
fixation of carbon dioxide in the process of phgitisesis. Fryer and Leding (1972), had
inked differences in photosynthetic ability to ie#ons in the genetic compositions
within population and provenances of tree speciddowever, in phenotypic variation,
individual organisms or species may adapt or aatidis in response to specific changes
in environmental factors especialy when the phgrotchanges have occurred in the
developmental stage of the species, the variatap become fixed. Also differences in
environmental factors such as sol, topographynaté, alttude and solar intensity have
been reported to cause variations within plantspydion ((Kang and Moman 1977,
Orimoyegun, 1978). Jmoh and Okali (1999) haveornl significant variation in seed
germination rate and total germination percentaigd .otetrapterafrom different sources
in Southwestern Nigeria. This may not be uncondedte the presence of significant
differences in the genetic backgrounds of the specowing to differences in
environmental factors prevaiing in the seed sayroghich affects the genetic codes of
the seeds and subsequent performance of the sebda wown. The significant
differences observed in Dry Matter Accumulation dRelative Growth Rate in this study
may also be attributed to signiicant differences the genetic backgrounds of the
seedlings, which may have been subjected to matdifits over the years owing to
differences in geographical locations, and henceirommental factors of the seed
sources.

From all considerations, the progenies from Emuki-Bnd Ikoyille performed better
in the morphological and physiological charactesststudied. This suggests that these
progenies may be more efficient in photosynthetictiviles and hence growth.
Generaly, there is evidence of variation in thewgh characteristics of. terapteurathat
could be useful in selection, breeding and impramnprogrammes for the species. It is
however recommended that genetic studies be caotgdio corroborate the observed
variations in the morphological and physiologicdlamacteristics of the seedlings.
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