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Abstract

Twenty-six (26) morphological descriptor traits were used to characterize six (6) genotypes of natural rubber at
the immature stage using the natural rubber descriptor manual and the traits characterized included petiole, leaf
storey and stems. The experiment was set up at the experimental field of Rubber Research Institute of Nigeria
(RRIN) Iyanomo, Benin City. The objective of the study was to characterize the juvenile characteristics of natural
rubber and to determine the extent of genetic variability that exists among the half-sibs. Data on characterization
and agronomic traits were collected and subjected to analysis of variance (ANOVA) using the Generalized Mixed
Model to determine the variability that existed among the half-sib genotypes for various traits. Treatment means
of the offspring genotypes were separated using Fisher's least significant difference (F-LSD) at a 5% level of
probability. The result of the combined analysis of variance (ANOVA) indicated highly significant genotypic
differences among the genotypes for all the agronomic characters measured except stem girth, bark thickness and
vigour index. The mean square result from ANOVA showed significant variations among the genotypes
evaluated in each year as well as the periods and genotype x period interactions for most of the traits measured. In
conclusion, the information obtained from this research work showed that considerable genetic variability exists
in agro-morphological attributes of natural rubber genotypes. Genotypes with highly similar traits and high-
yielding potentials have been identified and characterized.
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Introduction

The natural rubber tree [Hevea brasiliensis (Willd.
ex.Adr. de Juss.) Muell Arg.] is native to the Amazonian
rainforest. It is the most widely cultivated tree species
for producing natural rubber (latex) which has been an
undeniably beneficial commodity for the past 100 years
(Priyadarshan and Gongalves, 2013). Natural rubber is
known to be one of Nigeria's major agricultural export
cash crops, it is a vital raw material for many industries
(Haliru et al., 2011). If properly developed and
managed, natural rubber and other crops can contribute
a substantial part of Nigerians' foreign exchange
earnings, thereby making the country less dependent on
crude oil. Data from the International Rubber Study
Group 2011 showed that in 2010, the world production
of natural rubber reached 10.3 million tons, of which
Brazil only contributed 132 thousand tons, i.e., about
1% of the total. According to (Rao et al., 2011), the
genetic base of natural rubber breeding programs has to
be expanded to improve breeding efficiency and
accelerate the breeding of new genotypes. However, the

genetic base is decreasing and little improvement in the
productivity of new genotypes is being achieved
because of the long period required for interspecific
breeding among related species.

In Nigeria, hybridization for genetic improvement of
latex commenced in 1965 using many of the first sets of
high-yielding genotypes from Malaysia and Sri Lanka
and a few high-yielding primary genotypes from Java .
Field evaluation and selection programs have been
conducted on the hybrids leading to the selection and
recommendation of sixteen MG genotypes with a latex
yield of 2000 — 3500 kg/ha/yr (Omokhafe ef al., 2014).
The breeding population of natural rubber in Nigeria
includes the primary genotypes such as GTI and TJIR1
from Java, the hybrid genotypes developed in Malaysia
and Sri Lanka and the MG genotypes. These genotypes
have relatively common parentage which may be
characterized by a narrow genetic base of the breeding
population. The bleeding and stimulation systems of the
natural rubber trees in production are based on the
metabolism of each genotype. Therefore, a mixture of

Korieocha, Onyeabor, Anokwuru & Omozusi
Nigerian Agricultural Journal Vol. 54, No. 1| pg. 261


mailto:joenwa2007@yahoo.co.in
mailto:joenwa2007@yahoo.co.in

genotypes or an error in identifying genotypes when
establishing an experimental plantation would cause
damage to the plants and such dry notches during the
operation may result in low latex yield production. Then
to avoid this situation, the identification and selection of
genotypes before and after planting are very essential to
adopt the best harvesting methods suitable for planted
genotypes (Konan ez al.,2019).

Recently molecular and biochemical methods have
been used to identify and characterize genotypes and the
methods are expensive and unavailable to farmers and
breeders. Thus, to make it easy for farmers and breeders,
there is a need to employ morphological criteria which
are also very good. Over the years, several new
genotypes of natural rubber have been generated in the
Plant Breeding Program of the Rubber Research
Institute of Nigeria (RRIN), Benin City which has not
been characterized and evaluated. Characterization and
evaluation of such new genotypes can lead to the
identification of promising ones in terms of latex yield
potentials and growth attributes. The use of genetically
improved high-yielding planting materials of natural
rubber in Nigeria has achieved spectacular growth in the
arcas of rubber plantation establishment and latex
production during the past years (Gouveaetal.,2013).

Due to the very narrow genetic base that exists in the
cultivated rubber genotypes, natural rubber cultivation
isunder a constant threat of attack by diseases and insect
pests due to their genetic vulnerability. Also, the
changes in the weather parameters due to the increasing
trend in climate change have further complicated the
above issues. There is a need to know and understand the
potential uses and values of the natural rubber genetic
resources by characterizing, evaluating and
documenting them properly. The Objectives of this
study are to characterize available natural rubber
genotypes into distinct similarity groups using the
natural rubber descriptor manual, to evaluate the
viability of newly developed open-pollinated seeds and
to determine the extent of genetic variability that exists
among the half-sibs.

Materials and Methods

Location: The experiments were carried out in the 2021
and 2022 cropping seasons at the research field of the
Rubber Research Institute of Nigeria (RRIN) main
station at Iyanomo near Benin City. The study area is
located between longitudes 50341 — 50381E; latitude
60081-60111N and atan altitude of 21m above sea level
within the humid rainforest agroecological zones of
Southern Nigeria. The Mean annual temperature is
26.1°C and the annual rainfall is above 2000mm,
distributed in a bimodal pattern with peaks in July and
September. The soils of this rainforest belt are mainly
leached ultisols with a pH range of 4.5 to 6.5. The soils
are deep, porous, non-mottled and non-concretionary
red soils with textures ranging from loamy sand at the
surface to sandy clay in the sub-soils. The detailed
characteristics and classification of the soils in this area
have been reported by (Orimoloye, 2011; Orimoloye
and Akinbola, 2013).

Experimental materials, design and field
management: Six genotypes of NIG 800 series
developed at RRIN were characterized and evaluated
using juvenile characters. The experimental field was
already established in 2018 and the experiment was laid
out in a randomized complete block design (RCBD)
with four replications. The rubber genotypes were
planted at a spacing of 3.4m x 6.7m to give a plant
density of 450 trees per hectare. Two years after the
plantation establishment, a blanket application of NPK
15-15-15 was carried out at the rate of 400kg/ha.
Weeding was done by manual slashing to maintain field
sanitation. Data collection was on characterization and
the traits that were characterized were leaves and stems.
(Leaf lamina, petiolule, leaf storey and stem). Three
years after planting, the experimental plantation field
was evaluated for the following three juvenile
characters at 3 months intervals: Stem height, stem
girth, number of branches and viguor index. Descriptor
data were subjected to multivariate analyses such as:
Genetic diversity among and within half-sib families
and agronomic data collected were subjected to analysis
of variance (ANOVA) and Fisher's least significant
difference (F-LSD) at a 5% level of probability was used
in comparing the means.

Results and Discussion
Results

Twenty (20) morphological juvenile descriptor traits
were used to characterize six (6) genotypes of Hevea
brasiliensis using the descriptors manual for natural
rubber (IRRDB, IPGRI 2005). The various juvenile
parts of the natural rubber tree characterized were the
leaf (middle leaflet), petiolule and petiole, leaf storey
and stems. The results are presented in Tables 1-3

Leaf Traits: The leaf lamina (middle leaflet) traits
characterized included shape, colour, lustre, texture,
leaf base, leaf apex, leaf margin, longitudinal section,
cross-section, and the position of leaflets and pulvinus.
Genotypes NIG801, NIG803 and NIG804 exhibited the
same shapes (obovate) and genotypes NIG802 and
NIGS805 had elliptical shapes while NIG 800 had a
diamond elliptical shape. The genotypes NIG800,
NIG801 and NIG803 exhibited the same colour (dark
green) and lustre (dull) while the remaining genotypes
varied from each other in terms of colour and lustre. All
the genotypes had the same texture (smooth) except
NIG805 which had a rough texture. The leaf base of
NIG800, NIG803 and NIG804 was cuneate, NIG801
and NIG802 were acute while NIG805 had an attenuate
leaf base. Four genotypes NIG800, NIG802, NIG804
and NIGS805 exhibited acuminate leaf apex while the
remaining two genotypes NIG801 and NIG803 had
apiculate and aristate leaf apex respectively. The leaf
margin of four genotypes (NIG800, NIG801, NIG802
and NIG805) were entire whereas the other two
genotypes (NIG803 and NIG804) were wavy. However,
all the genotypes had the same longitudinal section
(convex), cross-section (v-shaped), and pulvinus
(normal) while the position of leaflets of some
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genotypes (NIG800, NIG801, NIG804 and NIG805)
were just touching, then NIG803 and NIG804 were well
separated (Table 1).

Petiolule and petiole traits: The petiolule and petiole
traits used in characterizing the genotypes included the
orientation, length, angles between petioles, pulvinus,
shape and nectar gland. The length of the petiole of all
the genotypes ranged from medium to long, the
genotypes NIG800- NIG803 exhibited the same
orientations (incline), and angle between petioles
(acute) and shapes (straight) while NIG804 and NIG805
had different orientations, angle between petioles and
shapes. The pulvinus and nectar glands of all the
genotypes were described as normal (Table 2).

Leaf storey traits: The leaf-storey descriptors that were
used to characterize the genotypes (NIG800 to NIG805)
were the leaf-storey shape, the distance between leaf
storey and external appearance. The shape of the leaf-
storey and the distance between the leaf storey were
diverse across the genotypes. The leaf-storey external
appearance of the genotypes could be described as open,
medium and dense. However, the phenotypic
characterization of natural rubber genotypes brings
about genetic variability which is important in the
hybridization program (Table 3).

Stem traits: The stem traits characterized were
appearance, surface, leaf scar size, leaf scar shape, latex
colour and girth. There were no differences among the
stem appearance, surface and leaf scar shape for all the
genotypes, all of them showed the same stem
appearance (straight), surface (smooth) and leaf scar
shape (normal). There were variations in the expression
ofaleafstem scarsize, latex colour and girth (Table 3).

Stem height and stem girth

The mean performances of stem height and stem girth of
6 genotypes of natural rubber evaluated in 2021 and
2022 are presented in Table 4. The result of analysis of
variance (ANOVA) showed that the mean plant height
of natural rubber genotypes evaluated at the juvenile
stage varied very highly significantly among the
genotypes (P<0.001) and across the years (P<0.001).
The overall mean stem height over the two years was
2.53m. In both years, the highest stem height was
obtained from NIG804 with a mean stem height of
2.69m and NIG803 with a mean stem height of 2.62m.
The mean stem height of these two genotypes was
significantly higher than the overall mean stem height.

Stem Girth: The combined analysis of variance
(ANOVA) indicated no significant variations in stem
girth among the Hevea brasiliensis genotypes (P>0.05).
The year had no significant effect (P>0.05) but
genotypes X year interaction was highly significant
(P<0.01). Mean stem girth over the years was 13.32cm
and it ranged from 13.07cm to 13.59cm. Even though
there was no statistical difference among the genotypes
and between the years evaluated, stem girth ranged from
12.5Tcm in NIG802 to 14.26cm in NIG804 in 2021
whereas in 2022 stem girth varied from 12.92cm in
NIG804 to 13.98cm in NIG800. Genotype NIG804

produced the highest stem girth of 14.26cm in both
years. (Table 4).

Number of branches and vigour index

Table 5 showed the mean performance of the number of
branches per plant and vigor index of 6 rubber
genotypes evaluated in the 2021 and 2022 cropping
seasons. The result of the combined analysis of variance
(ANOVA) indicated that the number of branches per
genotype was very highly significantly (P<0.001)
affected by the genotypes, year (P<0.001) and highly
significantly by the genotypes x year interaction
(P<0.01). Among the genotypes, the mean number of
branches over the two years was 6.89 with the number of
branches per plant ranging from 6.15 to 8.27. The
genotype NIG804 produced the most number of
branches per plant with a mean of 8.27 and NIG803
produced the least number of branches of 6.32. The
rubber genotypes evaluated in 2022 produced
significantly more branches per plant (7.49) than those
in2021(6.29) (Table5).

Vigour index: Combined analysis of variance result of
vigour index for both years showed that the trait did not
vary significantly (P>0.05) across the genotypes but
very highly significant variations (P<0.001) existed
across the years while genotype x year interaction did
not differ from one another (P>0.05). The mean viguor
index ofthe 6 rubber genotypes ranged from 3.46 to 3.54
with an overall average of 3.50. However, the effect of
season on the trait was highly significant; with 2022
producing the highest viguor index of (3.57) than the
2021 cropping season 3.43 (Table 5).

Discussion

Morphological characterization of the genotypes using
juvenile characters showed considerable variations for
descriptor traits such as 1). Leaf lamina (middle leaflet);
leaf shape, leaf colour, leaf lustre, leaf texture, leaf base,
leaf apex, leaf margin and position of leaflets. 2).
Petioles; petiole length, petiole orientation, angle
between petioles and petioles shape. 3). Leaf storey; leaf
storey shape, the distance between leaf storey and leaf
storey external appearance. 4). Stem; stem leaf scar size,
stem latex colour and stem girth. Similar observations
have been reported by (Konan ef al., 2019; Ngomuo et
al.,2017; Nyadanu et al., 2017; Adebo et al., 2015 and
Benor et al., 2012). According to Polhamus (1962),
Paardekooper (1965) and Konan et al., (2019), the
leaves and the stems are the traits that were
characterized at a young age because identification of
genotypes' leaves and stems at a mature age is rather
difficult and not always reliable. The results of the
combined analysis of variance (ANOVA) over the 2021
and 2022 cropping seasons showed highly significant
genotypic differences within the genotypes for some
quantitative agronomic characters measured. The
highly genotypic significant variation for some of the
characters studied implied the existence of genetic
diversity among the genotype of natural rubber tested
and this will provide ample scope for further genetic
improvement of these materials. However, these
significant genotypic variations in the expression of the
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various agronomic characteristics can also be attributed
to the diverse inherent genetic properties of the natural
rubber genotypes used in this study and therefore
suggest the existence of considerable genetic variations
among the genotypes for these attributes. Lam et al.,
(2009) reported considerable variations among the
Hevea IRRDB 81 collections assessed. Then according
to (Sumanth et al., 2017), the success of any crop
improvement program depends on the extent of genetic
variability that exists in the available germplasm of that
particular crop. Therefore, this result also implies the
potential of these genotypes to be used as a source of
germplasm/genetic materials for the improvement of
any of these agronomic attributes of natural rubber
genotypes.

Conclusion

The result of this study showed that there were
significant genotypic variations among the genotypes.
The frequency distribution of the genotypes for
qualitative characters showed considerable variations
for traits characterized. Genotypes NIG804, NIG803,
NIG800 and NIG805 gave high mean stem height, stem
girth, number of leaf whorls, number of branches, dry
rubber yield and number of leaf areas per plant. They are
therefore recommended as high-yielding genotypes
which can be incorporated into breeding programs
geared towards higher dry rubber yield, vegetative
growth attributes, timber production and germplasm
material for the improvement of the traits in plant
breeding programs.

References

Adebo, H.O., Ahoton, L.E., Quenum, F. and Ezin, V.
(2015). Agro-morphological characterization of
Corchorus olitorius cultivars of Benin. Annual
Research and Review in Biology, 7:229-240.

Benor, S., Demissew, S., Hammer, K. and Blattner, F.R.
(2012) Genetic diversity relationships in
Corchorus olitorius (Malvaceaes.l.) inferred from
molecular and morphological data. Genetic
Resources and Crop Evolution, 59 (6): 1125-1146.

Gouvea,L.R. L., Silva, G.A. P., Verardi, C. K., Oliveira,
A. L. B. and Goncalves, P. S. (2013). Simultaneous
selection of rubber yield and girth growth in young
rubber trees. Indian Crops Production, 50:39-43.

Haliru, Y.U., Aghughu, A. and Otitalaiye, J.O. (2011).
Impact of the presidential initiative on the demand
and supply of improved rubber planting materials: a
case study of Rubber Research Institute of Nigeria,
Benin. Proceedings of the 45" Annual Conference
of the Agricultural Society of Nigeria, 24"-28"
October2011. Pp. 15-18.

Konan, D., Elabo A. and Gnagne, Y. M. (2019).
Development of a key to identify the five
recommended rubber clones in Cote D'lvoire.
IRRDB-RRIN-A13Proceedings of the 2019
International Rubber Workshop, Theme:
Improving the smallholders' livelihood through the
integrated rubber-based agro-forestry system,
plantation management, rubber sheets and latex
concentrate processing. 2"'- 5" September 2019. Pp.

69-76.

Lam, L. V., Thanh, T., Chi, V. T. O. and Tuy, L. M.
(2009). Genetic diversity of Hevea IRRDB' 81
collections assessed by RAPD markers. Molecular.
Biotechnology.42:292-298.

Ngomuo, M., Stoilova, T., Feyissa, T. and Ndakidemi,
P.A. (2017). Characterization of Morphological
Diversity of jute Mallow (Corchorusspp).
International Journal of Agronomy, Article 1D
6460498, 12 pages.
https://doi.org/10.1155/2017/6460498.

Nyadanu, D., Amoah, R. Adu., Kwarteng, A. O.,
Akromah, R., Aboagye, L. M., Adu-Dapaah, H.,
Dansi, A., Lotsu, F. and Tsama, A. (2017).
Domestication of jute mallow (Corchorusolitorius
L.): ethnobotany, production constraints and
phenomics of local cultivars in Ghana". Genetic
Resources and Crop Evolution, 64 (6): 1313—13209.

Omokhafe, K. O., Aghughu, O., Nasiru, I. and Imoren,
E. A.(2014). Genetic improvement of latex yield of
Hevea brasiliensis in Rubber Research Institute of
Nigeria. In Genetics: Public Awareness and
National Transformation (Ed.) K.O. Omokhafe, J.
Odewale. Proceedings of the 38" Annual
Conference of the Genetic Society of Nigeria held
on 19-23th October 2014, Rubber Research
Institute of Nigeria RRIN Iyanomo, Benin City Edo
State. Pp PBG 073: 723-726.

Omokhafe, K. O. and Imoren, E. A. (2014). The three
NIG 800 series clones of Hevea brasiliensis for
clone exchange under the International Rubber
Research and Development Board. Meeting of
Plant Breeding Group, International Rubber
Research and Development Board, Kottayam,
India. Pp. 105-110.

Orimoloye, J.R. (2011). Characterization and
evaluation of some soils of Southern Nigeria for
rubber cultivation. Ph.D. Thesis, University of
Ibadan, Ibadan, Nigeria. 23 1 pp.

Orimoloye, J. R. and Akinbola G.E. (2013). Evaluation
of some sandstone derived from soils of Southern
Nigeria for rubber cultivation. Nigeria Journal of
Soil Science, 23 (2):216-229.

Paardekooper, E. C. (1965). Clones of Hevea
brasiliensis are of commercial interest in Malaysia.
Planting Manual, Rubber Research Institute of
Malaysia, 11:135p

Polhamus, L.G. (1962). Rubber Leonard Hill (Books)
Ltd., London. Pp. 62-90.

Priyadarshan, P. M. and Goncalves P. S. (2013). Hevea
gene pool for breeding. Genetic Resource Crop
Evolution, 50:101-144.

Rao, G. P, Reghu C. P. and George P. J. (2011)
Evaluation of Hevea germplasm. VIII. Variability
of certain juvenile characters of Hevea germplasm.
Journal of Cytological Genetics,34(2): 183-186.

Sumanth, V., Suresh, B.G., Ram, B.J. and Srujana, G.
(2017). Estimation of genetic variability,
heritability, and genetic advance for grain yield
components in rice (Oryza sativa L.). Journal of
Pharmacology and Phytochemistry, 6(4): 1437-
1439.

Korieocha, Onyeabor, Anokwuru & Omozusi
Nigerian Agricultural Journal Vol. 54, No. 1| pg. 264



[EULION poyoIy [eULION osmqQ spremdn guog SOSDIN

[eWION 9ABOUO)) [EUWLION Iemorpuadio [eIUOZLIOH WnIpa $0SDIN

[eWION Wsreng [eUION MY auldu] wnIpaj €08DIN

[eWLION ysreng [EWLION oMoy aurouf WNIpa C08DIN

[eWLION sreng [eWLION oMy aurpouf WnIpaN T08DIN

[EWLION W3rens [eWION ANV aulpdu] 3uog 008DIN

PUB[3 318)N adeyg snuiA[ng dronad m/q d[duy uoneIudLIQ) I3ud sadAjoudn)
donadd anonad

uone)S urew N 3¢ 98¢e)s danjewiwil je 1dqqn.a [eanjeu jJo sadL1ouds 9 Jo ajonad pue s[njonad Jed| 3y) Jo uonezLldeIRy) 7 dqEL

Sumono)  padeys U013
[eWLION saf A X2AUO)) omuy  RUIUNOY  OANRUIY  Y3noy [ma w3ry  [eondiyg SO08DIN
Sumono)  padeys U013
[BUWLION snf -A XOAUO)) AABA\  QlBUIIINOY oeoun) oow§ ASso[n 3y 918A0qQO $0SDIN
pojeredos  padeyg U213
[eWLION] NERN -A XJAUOD) Anepy ISy oedaUN)  Ypoowrs  ASSo[D yreq 91eA0QQO €08DIN
pojeiedos  padeys
[ewIoN HEIN -A XQAUO)) amuyg  dleuIrundy Anoy  yjoowrg mg uearn  peondig Z08DIN
Sumonoy  padeys U213
[eWLION] snf -A XJAUOD) amuyg  9emordy ANOy  yjoowrg nma yreq 91eA0QQO T108DIN
Sumono)  padeys uoo13  [eondig
[eWLION] snf -A XJAUOD) amuyg  dleuIundy 9JeaUN))  JOOWS nma Jeq  puowelq 008DIN
S)I9PBI[ JO  UONIAS uondRs  uIdiew
snuiA[ng uonisod  sso1) [eurpmiguor| Jed T xadeyed aseqJed QIMIXd] JIISNT INo[0) adeys adKyoudn

uone)s urew N Ul 95€)s d.1n) ewiwl 3y} Je s13qqnJa [eanjeu Jo sadA1ouad 9 Jo (Jogea] S[ppIwn) BuIwe[ Jea[ Y} Jo UONEZLIdIEILY) ] d[qe L

Korieocha, Onyeabor, Anokwuru & Omozusi
Nigerian Agricultural Journal Vol. 54, No. 1| pg. 265




«%SS ¥ =Ieox x adKjouan
su £6°(0 =UBIN Jed X
w191 = sueaw sadAjousn

w67 0 =Tedx x adKjoudn

#%x90°0 =UBSIA TBIX
#xx01°0 = suedw sadKjouan

€00 qST-4 (00 qST-4
ceel Syel 8¢l €T 0LC gee UBIIN TB3 A
60°¢l 60°¢l el €T 0LC geT S08DIN
65°¢l 6Tl 9Tl 69°C ¥8'C 14K Y08DIN
LOE1 el 89°CI 9T 6L°C S¥'C €08DIN
61°¢l 88°¢l 16°¢1 0r'¢ 65°C e C08DIN
8¢¢Cl 6¢¢cl Leel 08¢ 89°C €e'e T08DIN
86°¢l 86°¢l 6l¢l 1T 65T 194 008DIN
uwdA ddAjoudn) 7202 1202 uedA ddLjousn 7202 1202 sadKjoudn)
(uxd) Y113 wag (ur) yy3oy wag

7207 PU® 1707 S1€34 9y} ul pajen[eAd 13qqn. [eanjeu Jo sadA30udg 9 Jo (wd) y3aIs wals pue (w) Y319y Wd)s UBdJA 1§ dqel.

weal
o8eIoAy ysnIyg >O/ [EULION [EULION  [jo0ws y3rensg uadQ pajeredas [[om mog SOSDIN
wear)
pooH ysniym [eUWLION [[ewWS  yroowis WSrens umips)y QIRIPAUWLIANU]  [BOLIYdSIWOH Y08DOIN
MOT[oK
o8eIoAy Y3y [EULION [EULION  [jo0ws y3rensg uadQ pojeredas- [[opM mog €08SDIN
wea1)
o3eroay USsnIgm [eWION [[ews roows WSrens wnIpa OJeIpoWIAIU] oyeounI], Z08DIN
MOT[K
oe1oAay 3y [EWION [eWION [joow§ ySreng asua(g SjeIpoWLIa)U] [eo1u0) T108DIN
wear)
o3eroAy USOIY A [EULION [[eWS  [loows y3rensg uadp pojeredog  [eouoydsrwoy 008OIN
Inojod adeys 3718 ddueaeaddy £3103S Jed[
Yo XJ)e] JBIS JBI JBIS JBY ] ddelng dueredddy [BWIdIXY UJIM)IQ ddue)SIq adeyg sad£youdn

‘uone)S urew N UI 95e)s aanjewiwil 9y} Je 1dqqnd [eanjeu jo sad£)ouds 9 Jo widys Jed[ pue £3.10)S-J€3[ Y} JO UONBZLIdIIRIRY)) ¢ I[(EL

Korieocha, Onyeabor, Anokwuru & Omozusi
Nigerian Agricultural Journal Vol. 54, No. 1| pg. 266



wEE0 =18k X adKjouan
#%xL0°0 =UBIA T3
w10 = sueaw sadKjouan

219" € =IBoK X odKjousn
stV L O=UBSN JEIX

#3%67 [= sueaw sadAjouan
(50°0) Dmu_-mﬁo.e asT-q

0S¢ LSE eve 689 6v'L 69 UBSN Tes X
Ly'¢ €5 Iv'e €8'L [ YTL SO8DIN
€6°¢ 19°¢ 9'¢ LT8 998 e8'L Y08DIN
(433 9¢¢ Ly'¢e 9 LTL LES €08DIN
9'¢ €5 8¢'¢ 179 L89 96°S CO8DIN
8Y'¢ 1453 (443 LE9 10°L eL’s T08DIN
%3 L9E Iv'e SI'9 999 §9°¢ 008DIN
uwdA 9dAjoudn) 7202 1207 UuBA adLyoudn 7202 1202 sadKyoudn)

XopuI InoSIA

SayduRIq JO JdqUINN

7707 PUB 1707 S18dA 3y} Ul pajen[eAd 1dqqnJa [eanjeu jo sadL)ouagd 9 Jo xapur InoGIA pue SIYdULBI( JO JIQUINU UBIJA :S J[qe L,

Korieocha, Onyeabor, Anokwuru & Omozusi
Nigerian Agricultural Journal Vol. 54, No. 1| pg. 267



	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36

