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ABSTRACT: The present study was conducted withathiective of combining some basic agronomic prastior the
purpose of intensifying a sustainable organic petidn of Green Pea. The treatments consisted afipes that could
facilitate N-fixation and general improvement ofilSfertility through the promotion of microbial aeities (from
compost manure and seed inoculation viRtzobium spp. Mulching was introduced to modify the soil temparet
conserve soil moisture, and trellising was dondamilitate a high capture of photosynthetic actregliation. The
cultural/agronomic practices were imposed on orghaar to get the maximum possible number of conttnaln all,
ten treatments were obtained. The experiment vididria split- plot design with 3 replications. Ratere collected on
nodule count, pod count, pod weight, percentagdecprotein in seed, Relative growth rate and Neinaktion rate.
The result showed that Nodulation and protein aunté seed correlates positively and was enhangedompost
manure andrhizobium inoculation complements compost manure. The agrangnactices were observed to have
favourably modified the subsoil environment for anbed optimum moisture regime, favourable tempegat
Trellising actually increased the capture of phpttisetic active radiation but, the crops yield wsgnificantly
(p<0.05) high regardless of the contribution fromlisglg. The control gave the generally lowest resalative to
other treatments. It was concluded that an enhamigwbial activity may facilitate a successful fbproduction apart
from the fact the organic technology recommendesinmple and sustainable.

Keywords: Sustainability, bio-intensity, organictfiizer, conservation, micro-organism.

Introduction

Farming in Nigeria continues to be dominagdpeasant farmers with small holdings (<1ha) using
hand tools. This according to Odigboh and OnwaR94) has led to a continuous decline in agricultura
production with an annual rate of 2.5% againstagpassive increase in population which is growihgra
average annual rate of 3%. The contribution ofcatftire to the Gross Domestic Product (GDP) acogrdi
to Federal Ministry of Agriculture (1988) has deeld from about 60% in 1960 to 20% in 1990.

* Present Address Department of Crop Production, K&ate University, Malete.
Email: kpetu@yahoo.conibikunle.abiona@kwasu.edu.org
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The question then is, what has gone wrongfuber of attempts have been made to answer this
question in the past without much success. Theteffdind solution must thus continue. Past e§atere
focused in bio-chemical approach (which includeanpland animal breeding, fertilizer and feed
improvement together with pesticides and veterindrygs), Engineering approach (which includes
improved mechanization for post harvest storageyveséing erosion control and irrigation) and
management approach which include, agricultural icgs, extension services and financial
facilities/packages and marketing strategies.

The present study is conceptualized fronpttetiminary view that one major factor responsitaiethe
declining agricultural productivity in Nigeria apoor nutrient status of the soils (Singhal 2004) an
insufficient water (Singh 2004). In an attempt ¢tdve these problems, native farmers had recordeatyan
long record/history of cultural practices that wemnceptualized to achieve an efficient captur¢heke
growth enhancing resources by crop roots. Attertptachieve this was made through the manipulation
and intervention of some cultural tillage practice®und or ridges were made by gathering together t
organic matter —rich top soil and as well simultarsy incorporating the said (green and dry) organi
matter (usually weeds and previous crops residue)the heaps. With this practice, top soils nuatrie
gathered to a foci point for easy assess of rtlogsincorporated organic matter according to YY200D5)
increase the soils physical condition by decreaswifjbulk density; increasing soil porosity andvesll
enhancing water infiltration rate. This facilitat@$igh water holding capacity of the soil (i.ethigplume
of water stored in the heaps.

The incorporation of fresh/green organic maténto the soil according to Ayeni and Kayodé®(®)
may sometimes result to poor germination and segdistablishment. This is because soil plants have
allelophatic tendencies. Apart from this, the ipayation of organic matter either from old cropides or
volunteer plants may not be realistic or realizabline semi arid region. This is because farmedmarily
have other economic uses for the harvested criguess These are either used for shelter matefalger
for animals and even in making local mattress atowp In addition to these, the herbal yield obrfin the
total vegetation in this zone is usually very lowedto short period of raining season or prolonged d
season, bush burning and over grazing. As a re$ulthich arable fields are usually left opened dfiad
organic matter) for incorporation into the soil ithgr seed bed preparation (Singh 2004). The foregoin
could be accepted as major contributes to themeaglisoil fertility in tropical agriculture. Whilethers are
low level of biologically fixed N, (Petu-Ibikunle eal 2009), erosive washing of top soil and getegdor
economics of mineral fertilizer and as well adequatowledge of such importance cultural intervemtio
(Petu-lbikunleet al 2008).

Previous efforts made to improve/sustain @& &nm land fertility according to Verteeg and Koldon
(2003) includes dumping of biodegradable househefigse on farm land, a short season fallowlatuna
prurience, improved perennial tree fallow @fcacia auriculi formis. Sort season fallow of pigeonpea an
alley cropping system on the basis of alternatirgldgrow of Gliciridia sepium and Leuceana
leucocephala. These attempt (of sustaining soil fertility) wesi¢her aimed at regenerating a very degrade
plot and the other concentrates on stabilizing rsiiiderate fertile soil .( Limon-ortegaal, 2009).

The traditional way of sustaining soil fetyi (shifting cultivation and bush fallowing) isowadays
inadequate due to some factors we can refer tmmasequences of civilization, that subsequentlytted
increasing pressure on land resources, which afecauas in fixed supply. The use of mineral fertitias
an alternative remedy at longrun was more devasfago generally low agricultural productivity (Bab
and Singh 1998) and conflict over land (Fairal., 2006) thus surfaced as characteristics of tropical
agriculture.

The replenishment of soil fertility as an atttive approach in investment of natural resowaygtal
should combine the basic principle of soil sciemdgéh environmental economics. Shepard and Soule
(2000) added that, low land and economically snethisoil management practices requires stratelgis t
would increase the value of farm output, incredagé kuality of nutrient inputs the value of farmtput,
increase high quality of nutrient inputs and loveltand labour cost to farmers and as well increffse
farm income. The work of Tittone#t al (2009) contributed that, to attain a sustainaldié fertility
improvement programme, a better understanding éleck of the relative importance of soil and crop
management factors in determining small holder giefad within the farm as being strongly influendag
variations in both crop management, and soil fertisuch as planting date, fertilizer rate, anill feotility.

The later being strongly influenced by farmers fpaisvious soil and crop management.

Having had a slightly in-depth review of issuof declining soil fertility, and the various gagtions

and recommendations for further investigation. present study is therefore designed/conceptualiztd
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the main objective of developing a simple seed teetinology that would facilitate water and nutrient
sustainability.

Objetives of the Study

. Examine the effectiveness of organic farming ingheduction of garden pea.

. Examine varietal differences of green pea undemteta bio-intensive condition.
. Examine the contribution of some cultural intervens to the yield of green pea.
. Examine the role of Micro organism in the improvetnef crop productivity.

Materials and M ethods

A field experiment was conducted during tloéd dry season (Nov-Feb) of year 2008. The Rebkearc
and Teaching farm of Ramat Polytechnic Maidugunie(experimental site) was situated at Maiduguri,
Borno State Nigeria. A semi-arid zone in the Nomhtguinea savannah (Latitude °@4’ North and
Longitude 1805’ East). The average annual rainfall value of tbaee is 500mm per annum, erratic in
distribution during the 3months of rainfall withsitpeak during the month of August. The site was
previously cropped to millet (Penesetum thyphoides) cowpea (Vignia unguculata).

Preparation of Compost

Composting started 3 months prior to the ({I$8s period fall with the wet season, during whible
vegetation and other biodegradable materials aebimdance). The pit was dug with a dimension of 2m
depth and 3x3m wide. The compost heaps was buili wibase layer of tree branches, followed by
multiple layers of bio-degradable materials suctc@® cob, old plant stalk, weeded materials. Aapth
layer (regarded as nitrogenous component) congistiiresh cow dung, poultry manure feather, iribest
of slaughted animals, and remains of dead anirfiais.layer is the inoculants for bacterial actitmstart.
Building up the compost heap continues on dailyisbadth daily deposited of kitchen scraps (incluglin
egg shells, bones, yam peels, rotten onions, peppktomatoes including leftover food), wood askesy
dust and termites mound is also added to supplgrailements.

Trellis

A light weight tall trellis 1.8m tall was csimucted to follow a triped/triangular shape. Tkeap were
trained to twine and climb the support providedHtoy trellis as they grow.

Experimental Design
The treatment consisted of four basic biesistve agronomic/cultural practices which are:

i Application of compost manure

i Inoculation of seeds with IRc 252 Rhizobiumastis (R)
iii. Mulching with dry straws (M)

iv. Trellising (T)

The above listed cultural interventions wexembined to give all possible combinations. The
underlisted combination of treatments was obtained.

Control

Compost + Rhizobium
Compost + Mulching.
Compost + Trellising
Rhizobium + Mulching

agrwNPE
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6. Rhizobium + Trellising

7. Rhizobium + Trellising + Mulching

8. Rhizobium + Trellising + Composting

9. Mulching+ Rhizobium + Composting

10. Mulching +Rhizobium + Composting + Trellising

Obtaining Rhizobium I noculants

Peat baseBhizobium inoculants were obtained from IITA |Ibadan (Pregasecording to Williams
1984). The inoculants were used to coat, the goeas with gum Arabic used as the adhesive.

Mulching M aterial

Grass species (weeds) were gathered in ugetity during the wet season. The material were s
dried into straws for use in the experiment.

The Experimental Crop
Phaseolus vulgaris (Wall smart)
Phaseolus lunatus (Oregon sugar)
Phaseolus vulgaris

The pea takes 8-12 days to germinate witle®@ays from direct seeding to mature. It growsto
height of 75cm.

Phaseol us lunatus

The pea takes 8-12 days to germinate froractliseeding and 50-60 days from direct seeding to
maturity it grows to the height of 75cm. The dailgposition of those material continues. The mone yo
heap the more compost yield you harvest.

A hollow PVC pipe was passed through thereeot the heap to base to enhance ventilation. Wsate
periodically sprinkled on the heap at least evergays to ensure adequately moist condition that is
optimum for deposition. A dip stick was insertetbithe compost pit to serve as temperature indicéto
warmth on the tip of the dip stick confirms thatteaial action/decomposition is containing.

Procedure for using the compost in the compost treatment seed bed.
The bio-intensive “double digging” seed l§égure a-d)

*  Mapping out of individual beds by pegging out tteguired dimensions (1m x 5m). Two seed beds
were separated by a boundary of 0.5m.

* A centre trench of 0.5m width was dug along tkatce of mapped out plot.

*  The trench was lined with a mat of fresh banasevés (a flat sheet of biodegradable material like
cardboard or carton may be used) was in the trench.

* A 15cm thick layer of compost manure was plagethie trench.
*  Water was added to the compost in the trenchakenit sufficiently wet/moist.

*  The ridge was finished up by building up the lhdevby 15m long beds. The other 0.25m strip left is
used to build the adjacent bed in the same maneeiqusly described. (figure a-d)

The treatment combinations were laid in at-gbbt design. The cowpea varietigdh@seolus vulgaris
andPhaseolus lunatus) were assigned to the main plot. The resultantbioation of cultural practices were
assigned to the sub-plots. The experiments weddnas replications. The data collected were subpto
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ANOVA, and where the F. ratio was significant aDR5,the means were separated using least sigmtifica
difference at R0.05.

Data Collection

1. Cumulative pod count over a period of 10days. pods were regularly picked from 10 randomly
selected plants per treatment per replication. Sélected plants were the experimental plants from
which the cumulative pods harvested were addedtap E0days.

2. Cumulative pod weight on the number of pods counted and harvested over a period of 10 days: The
weight of the harvested pods per day were takengudigital electronics scale. The cumulative
weight gain was take over the total number of pmmsited/harvested after the tenth day.

3. Nodule count: Ten plants were randomly selected per treatmenti¢egion and carefully dug out.
The soil was washed off the roots and the numbeisifle nodules counted

4. Proteinyield (content of seed): The crude protein content of the seed sample frach &reatment was
determined using Micro-kjedahl method (Bremner 1965

153



NISFR Tniirnal \/nlimea 11 Nin 2 (2011)

. St [
o - Taped) st e fonam mucer o
" DA Tt wn e [
on lop o eeaioog et ‘,ﬂ“ L

=5

1R Waboway

-

1. The manure trench 2. The cometed seed bd ith drip tapes laid

154



A. M. Petu-lbikunle & A. E. Ajiboye

Plant Growth Analysis

Dry matter yield of Green pea was estimatgthking the mean oven dried weight of 10 plant$ ahd
6 weeks after sowing. The dry matter weight weoerged as Wand W respectively for 4 weeks;ftand
6 weeks () after sowing.

The leaf area of Green pea per each treatmasitdetermined from the mean of 10 randomly sedkect
plants. The plainmetry method described by Bleas(E®73) was used. The leaf area was at (L1) ag@y (L
respectively for 4 weeks,ftand 6 weeks {}

5a. Relative growth rate(g/g/day)

RGR = LogW, — LogW; ......... (Hunt 1978)

b-1

5b. Net assimilation rate (g/éfday)

NAR=W,-W; x Logl,—Logl,  ....... (Watson 1947)

Ll - L2 t2 - tl

Results
CrudeProtein

The green pea varieties did not exhibit gnisicantly different (R0.05) protein content. This
ordinarily means that the 2 varieties of green (el smart and Oregon sugar) regardless of thei@all
interventions (i.e treatments) contain the samellef/crude protein.

Cultural practices significantly ¢®.05) increased the crude protein content in gigeesm The control,
compost + mulching, and compost+ trellising recdrtte lowest crude protein, that were not signiftba
different (”<0.05) from one another.

The highest crude protein % was common topmsn+ mulching, Rhizobium inoculation + mulching,
compost + Rhizobium inoculation+ Trellising and qmst + Rhizobium inoculation + mulching +
Trellising. 3.06% was recorded as the lowest aB8%.was recorded as the lowest.

Interaction of variety and cultural practices dat significantly (<0.05) affect/increase the protein content
of green pea.

Nodulation

There was varietal difference<@®05) in green pea nodule count. The variety Oregayar recorded
the higher nodulation of 14.77. The 2 varietieshatdy differ in their ability to nodulate.

Cultural practices significantly €B.05) increased nodulation in green pea. The lowestulation
(4.83) was recorded from the control, compostinghtzobium + Mulching, Composting + Rhizobium +
Trellising and Composting + Rhizobium + Mulching T+ellising recorded an average of 22.5 nodule
count. The 2 treatments recorded the highest ntdnlthat were significantly similar.

Variety x cultural practices (figure 1) reded a significantly (R0.05) difference in cowpea
nodulation. The result showed that at the highestlination of the cultural practices, (Composting +
Rhizobium inoculation + Mulching, Compost + Rhizai inoculation + Trellising and Composting +
Rhizobium inoculation + Mulching + Trellising). Nathtion in green pea was highest in wall smartetgri
in all the possible interaction obtained.

Pod Count
Varieties of green pea(Table 1) were notifiantly (P<0.05) different in their pod count. The cultural

practices also did not significantly<@.05) resulted in increase in green pea pod yMddiety x cultural
practices did not create a significantl\x(P05) differences in green pea pod yield.
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Pod Weight

Green pea varieties did not significantl«@®5) differ in pod yield in the present experimenhe
control was amongst the treatment that recordedigréficantly (F<0.05) lowest pod weight of 27.33. The
significantly highest (R0.05) pod weight was an average of 51.00 recordewch fabout four different
treatments including Compost + Rhizobium + Mulchin@rellising, Compost + Rhizobium +Trellising,
Compost + Mulching, and Compost + Trellising. Theeraction of variety and cultural practices did no
significantly (<0.05) increase the pod weight green pea.

Net assimilation Rate.

Green pea varieties did not significantly<@®5) differ in Net assimilation rate. The cultural
interventions significantly (#0.05) increase the NAR in green pea. The contrdh vi.39x10° was
significantly (P0.05) amongst the lowest NAR yielder. The highesRNwas 0.48x18 recorded from
Compost + Rhizobium + Mulching + Trellising. Thisasv however significantly not differ NAR from
Rhizobium + Mulching, Compost + Trellising and Carsp+ Rhzizobium + Mulching.

Relative Growth Rate;

Green pea variety did not exhibit a signifitpa (P<0.05) difference in their relative growth. Cultural
practices did not significantly €®.05) increased the RGR, neither did the varietyukural practices
significantly (0.05) influence the RGR of green pea. Culturareatiment interaction showed that
nodulation was more specific to other cultivarg thparticular one.
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Fig 1: Effect of Cultural Practices x Variety on Green Pea Nodulation.

Discussion

Most combinations that include Compost an&&bium inoculants showed a superior result in nedst
the parameters observed. It is logical to acceptttplanation according to Dom Mergue (1990). Coshpo
was analysed to contain a large population of biactnd fungi species. These species can significan
improve plant nutrition and water uptake. Phosplaalubulization may occur when elemental sulphur
enables Thiobacilli to thrive. While Azospirillumgreases mineral-water uptake.
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The explanation of Dobereiner and Padros8 (L% also an issue to explain the performancerdsc
from the use of compost. Compost may contain Rpizeses non-symbiotic nitrogen fixing rhizobacteria
such as Azospirillum promote root growth and thlapgrowth (RGR via hormonal action (Hegatal.,
1984) reported that a group of free living bacteridemlAzotovbacter chroocuccum which grow readily on
degradable plant residue can fix enough nitrogeimfzrove soil fertility. In general, about 300 difént
strains of plant growth promoting bacteria is foumd¢ompost.

Even though pathological parameters weretaidan, it is also reasonable to assume that growsth
enhanced because compost contains antibioticscémaenable plant to resist pest and disease soasuch
actidione, azaserine, altenaric acid and polymgxapotent metabolic inhibitors and pathogen nénérs
{Barbara and Deborah (2008)}.

Nodulation was enhanced probably the compnsgorated the soils food web by providing nuttien
moisture and habital for wide range of benefidi@ form soil texture, drainage and fertility is pmoved.
With these, the possibility of water stress depoessf O, uptake and reduction in available metabolite
such as ATP occurring was likely to have been awae Thus nodulation and N-fixation is likely to be
enhanced. This is according to Siverding (1981)anqtion. The increase in maize yield due to lefel
mulching according to Adeoye (1990) also explaid agrees with this findings.

Seed inoculation has the ability to increase soptaight and growth rate and increase yield. Qéuénd
Adu, (1992), Adu and Nnandi (1990) and Luyindulal &taque (1990). The varietal x Rhizobium strain
gained a significantly different in Michiet al., (1978).

The protein content of cassava increased witease in Nitrogen from intercropped groundmidtX
1987). Adu and Nnadi and Petu-Ibikurdeal., 2009 also reported increase in cowpea proteinecorats a
consequence of increase in Nitrogen via biolodigation and nodulation.

Increase in the capture of PAR was facilitated teylising. Leaf expansion is facilitated by increas
solar income thus increase in RGR and NAR. The drighe RGR the greater the contribution to N-
Fixation. Kirimi ad Siddigie (1991) and leaf emeange is enhanced by increase in utilization of solar
income, Kirby (1995).

IITA (1987) NAR and RGR may increase due tstpand diseases reduction Balligteal., 2004
reported that RGR will increase due to increaseolyén concentration and production of high leaibrat
Lower leaves shaded when not trellised, parasitisrapper ones may occur not trellised, Yoshuo (1975

Conclusion

Crops’ (Green pea) environment can be mdatipd to favourably enhance growth, development and
biological yield. The environment referred to dne basic cultural interventions. In this case, eovation
and not exploitation in an attempt to increaseehtre crop productivity. When moisture is adeglyate
conserved (mulching), capture of PAR enhancedlifired)) soil nutrient and microbial activities (quljed
via composting). Artificial seed inoculation maytrme necessary being a more costly and sophidticate
technology relative to the composting. Compostmgiscovered to be capable of providing more sgecie
of microbes that will not only facilitate Nitrogefixation, but afford many other benefits. The basic
advantages of artificial seed inoculation may eutianeously achieved via the use of compost, sieesl
inoculation may not be necessary if compost is ddoreaddition to this, the soil physio-chemicahbtity is
improved. In general, bio-intensity (the combinatiof some basic cultural practices) is convincingly
conservative measure of utilizing the renewable aod renewable resources via the promotion of
microbial activities in the soil.

Recommendations

*  The combination of mulching and compost manuréhvar without trellising is recommended for
improving nodulation and protein content in greea.p

*  Wall smart variety of Green pea is recommendedpfoduction in the study area based on its better
nodulating ability.
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