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Objectives
of the
Conference

The potential of organicagriculture in the transformation of national and
regional economies, ecologies and livelihoods through income growth,
climate change adaptation, food sovereignty and trade is explored and
showcased.

The sharing of knowledge, information, experiences and skills
among all stakeholders inthe organic sectoris facilitated, especially
between West-African farmers and their national and sub-regional
representationsis facilitated.

Scientificevidence is presented on the capability of organic
agriculturein contributing tothe transformation of national and
continental economies, enhancement of systemsresilience and
mitigation of climate change, among others.

The uptake of organic alternatives through south-south
collaboration, especially, inthe sharing of experiences is encouraged.
Organic produce and products are exhibited to stimulate national,
regionaland international trade and link producers to markets.

The conferenceis showcased and publicised to create awareness,

obtain supportand buyinamong policy makers, organic stakeholders
and the general public.
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e Network of OrganicAgriculture Researchers in Africa (NOARA)
was established to unite and coordinate African organic and
ecological agriculture scientificand technical researchers within

and outside Africa. The networkisan African initiative.

NOARA is a network independently established by African
organic researchers that met at Modena, Italy, in 2005 but was later
launched in 2009, during the 1st African Organic Conference in
Kampala. During the 2nd African Organic Conference (2nd AOC) held
in Lusaka, Zambia, inMay 2012, a side event brought together
participants from almostall regions of Africa and Europe t0 discuss
how to develop organic agriculture research agenda. Researchwas
underscored asa critical component of anyinitiative designed to
promote ecologically sustainable development of agriculture in Africa.

The 4™ AOCin 2018 General Assembly at saly, Senegal,

recommended AfrONet to revive NOARA and probably re-organize
the Network for effectiveness inits expected roles. A Coordinatorwas
therefore appointed inMarch 2019to build NOARA and ensure proper

functionality of the Network.

To generatean
scientificorganica

organic agriculture ac
livelihood and ecosystem, [

Network of Drganic Agriculture Researchers in Alrica
RESEAU DES CHUACHEURS EN AGRICULTURE B10L0GIOUE EN AWCUE
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NOARAVISION
Africawith zero hunger, poverty eradicated,
improved livelihoods and sustained ecosystem
through innovative organicand ecological
agriculture research.

NOARA MISSION
d disseminate sound evidence-based
gricultural knowledge thatcan
cological, fairness and careof
tors inAfrica forsustainable
eading tofood security,

incomeand sustainable development.
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gesidual Effect of Different Phosphorus Sources on
rowth and Nodulation of Soybeans

*Uzoma, A
nthony.O., Abdulrasheed Mutiat, O., Ezekiel-Adewoyin D. T and Tanko, F

Department of Soil Scienc

and Land Management, ° e
Federal University of
Technology, Minna,
Nigeria.

Apot experiment was carried out at the screen house of the School of Agriculture
and Agricultural Technology, Gidan Kwano campus, Minna during the cropping
season 0f2020. The research aimed at evaluating the effect and residual effect of
different phosphorus sources on the growth and nodulation of soybean. Four
seeds of TSB 4810 variety of soybean were planted per pot containing 2 kg of soil
*Corresponding Author collected from 3 locations. A week after sowing plant was thinned to two seedings
E-mail: uzo_ozo@yahoo.com, per pot. This was followed with the application of N, P, K, Mgand micro nutrients
ao.uzoma@futminna.edu.ng (B, Mo, Zn). Thereafter, the crop was fertilized as follows: control at 0 kg P ha",
organic P of bone meal source at 30 kg P ha', inorganic P of Single Super

Phosphate at 30 kg P ha" and AMF Glomus Intaradices (4 g pot ") received by

Keywords: soils obtained from Maikunkele, Maitumbi and Gidan Kwano. Treatments were
Growth, Location, thenarrangedina Completely Randomized Design (CRD)replicated threetimes.
Data collected were subjected to Analysis of Variance (ANOVA). Means were

Nodulation, !
Phosphorus, separated using Least Significant Different (LSD). Results obtained at first
Source, planting showed that the best shoot and root weights and the second best nodulation
Soybeans characteristics were obtained when organic P of bone meal source was applied.

The second planting did not receive fresh doses of fertilizer treatments and the
ult obtained at the second planting showed that, except for of root weight,
anic P improved growth and nodulation of the TSB 4810 soybean varicty
any of the growth characteristics compared to
the control. Since soybeans performed significantly better at first planting with
the application of fertilizer than second planting with residual fertilizer effect. As
a recommendation, farmers should therefore apply fresh doses of phosphorus

fertilizer yearly.
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Effet résiduelde différentes sources de phosphore surlacroissanceetla

nodulation du sojadans

Résumé

a ¢té réalisée a la serre de 'Ecole d'agriculture et de
technologie agricole, campus Gidan Kwano, Minna pendant la saison culturale
de 2020. La recherche visait 4 évaluer l'effet et I'effct résiduel de différentes

oo sources dc¢ phosphore sur la croissance ct la nodulation de soja. Quatre graines de

la variété de soja TSB 4810 ont été plantées par pot contenant 2 ¥(g.d<‘: terre
s its. Une semaine apres le semis, la plante a été éclaircie & deux

Une expérience en pot

/ colleclécz‘13cndr01 A T : AR
L o ememmretidct ) semis par pot. Cela a ¢t& suivi par lapplication de N, P, K, Mg

"7:,,“,_,,.;;,:,)‘/,.’.&«!&«’




OMA I\NYHONY-O-' et al.: Rosldual Effect of Diffaront Phosphorus Sources on Growth and Nodulation of Soybeans
YZON -

:1;:;;\::\1%1 (1)11‘1:;1![:: ;l?. lM:;. h[ﬁ:z;)l’flr la suit‘c, la cultur? n‘été l'crtil.iséc comme suit ;

| 3 logique de source de farine d'os a 30 kg P ha-1, P
convcn'tlonncllc de Super Phosphate Simple d 30 kg P ha-1 et AMF Glomus
ln‘mrudlu‘cs (Potded g-1) regu par les sols obtenus de Maikunkele, Maitumbi ct
Gidan Kwano, Les traitements ont ensuite ¢1é disposés dans un plan
complétement randomisé (CRD) répliqué trois fois. Les données recueillies ont
¢té soumises & une analyse de variance (ANOVA). Les moyennes ont été séparées
A l'nide de la différence la moins significative (LSD), Les résultats obtenus 4 la
premicre plantation ont montré que les meilleurs poids des pousses et des racines
et les deuxiémes meilleures caractéristiques de nodulation ont été obtenus lorsque
le Pbiologique de la farine d'os a été appliqué. La deuxiéme plantation n'a pas regu
de nouvelles doses de traitements d'engrais et le résultat obtenu a la deuxiéme
plantation a montré que, 4 I'exception du poids des racines, le P conventionnelle
améliorait la croissance ct la nodulation de la variété de soja TSB 4810 tandis que
le P biologique ne pouvait améliorer aucune des croissances. caractéristiques par

Mots-clés: rapport au témoin. Etant donné que le soja a obtenu de meilleurs résultats lors de la
Croissance, Localisation, premigre plantation avee I'application d'engrais que lors de la deuxiéme plantation
Nodulation, Phosphore, avec un effet d'engrais résiduel. Comme rccon}mandat:on,’ les agnculfcm*s
Source, Soja devraientdonc appliquer de nouvelles doses d'engrais phosphoré chaque annce.
Introduction

Soybean (Glycine max L) is an annual herbaceous plant. in the Fabaceae (legume f)lr bean leinil)&gcizras,
2011).1tis reported as the legume with the highest protein content apd vegetab!e oi ar:\ong fl,;gst o I;f
produced (IITA, 2009). Soybean is an important crop‘componein? inthe farmm% sys‘er?q(zms > Npi o0
Nigeria (Olufajo, 1992). Accordingto Olzfajf:!( 1992) lm trl;i; :TS:::?S;OBSZ;ZE s;f\;:(l{gr;m.et Soytean;
soybean is most commonly intercropped Wi 1‘ccrca' crops maize, | hum oo B S;)“ e
contribute to enhancing the sustainability of intensificd cropping system by 1mproving ,

i i aps ffixing between 60kg and 168kg of nitrogen peryear
anc(i):f Sﬁ:ﬁiegjﬁiizzi;a?giiﬁze?lﬁiia;f)l:f);%lg;) thcreiy cutting down on the amount of nitrogen

ili nthe field in order to improve productivity. . ‘
femgﬁzrs;"hiiﬁ?(;) is one of the most important nutrie‘nts for soybeans }cl:l:o‘p's, thnel'ng: al::lor::);c: t['"::ir;l(()).szi :12
0.4 kg ha'. The nutrient participates in many metabolic proce§sesti sucl as lal':: f;:;i};i U‘lucosc‘ uenosine
e ko phOtosynmchs'is, respir?lt iSvI:. irll:lu;};?:l[:iillsn; f(?&lrcsgfrccs of Pnar;cly soil P, organic
v in the soi s research, we are con sourc . : o

:’e(itslsrzzgﬁ;zsiz?r)gl:r:ih CLI:(()lSl.SII:])ta ::t bio-zwai, lable P (Arb u.sculaf Mycoirl? ldzalIJFtslgﬁzl.nTgolp(:/:z:)lfiE:f:t;i
deficientin P (iue to the poor parent material and slrong.ﬁ?(atloﬁ of {’ to i(:i ?el\,:i g zf av;:ilable it
is found in solution thereby limiting biomass prc')ducuvxly fhui ackgqul‘nde e bkelcye, 00, T e
Therefore, phosphate fertilization is paramount in these tsmls ‘(A‘ll‘m’l i tiiough e peoent of the
important’phosphorus sources in arable soils a{'e.chel}wxcal' ferti 1zei1,[ll e 1n srfoeshorizos "
phosphorus is fixed with iron, calcium and aluminium in soil (Turaix; :1 (f.r,om atteisdD)
mostsoil, Palso occurs inorganie e i s co)lfltaining living or dormant cellsof
PhOSPhOn’ls solubilizing bio fertilizersarc carricr-bqscd prepxﬂ;l;wl e oductionby
micro-organisms like Arbuscular mydorrhizal fung! (AMF). lp

aur and Sunita, 2009). e
e therdly ingrension plontgrowih (S8 S e 'lbil)ily because the biological nitrogen fixation

g p N oyt w phosphorus avail B e whileths
e epentialy SaET o lph()}'p rus deficicncy ean limit the nodules formation h

[ i ; 5, The sphorus -

requires high levels of phosphorus. T he pho

106
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Materials and Methods

studyArea :
Theexperiment Was carried out inthe screen house ofthe S
chool of Agriculture and Agri
. gricultural Technolog
Ys

Federal University of Technology Minna. Minna lies withi

dera’ X8 ey ‘ ithin the S i

Nigeria. Minna has a sub-humid clfmate with a mean annual rainfall o()flitggjfn Gulnefi SR Soneo!
ofabout 758.5mabove sealevel (Ojanuga, 2006). . M kasn Elaation

goil Sampling and Analysis before the first planting
Soils were sampled from three different locations (Maikunk i i
' . : | ¢le, Maitumbi, and Gi
five farmf!rS plot per location with the aid of a sterilized auger at 10 pointsa;ercl})}gizlrfr stng-) 185nd ﬁ‘Ol:f;
depth. Soils per location were bulked, homogenized and a large portion was prepared for pot ﬁllin;ri:/lsl(i)lle

125gof soil per location was sieved througha 0.5and2mm sieve in preparation for physicaland chemical

properties determination according to standard methods described by ISRIC/FAO (2002)

Soil Sampling and Analysis before the second planting
Two kilograms (2kg) of soils in pots that were used for the first planting were sampled with the help of a

sterilized spoon and bulked according to treatment. Bulked soil was air dried in preparation for physical
and chemical properties determination according to standard methods described by ISRIC/FAO (2002).

Treatments and Experimental Design
Experiments for both plantings was a 3 x 4 factorial arrangement that is 3 locations (Maikunkele,

Maitunmbi and GidanKwano) that received four sources of phosphorus as follows: 30 kg P ha" of organic

phosphorus (0.2 g of bone meal), 30 kg P ha" of inorganic phosphorus (0.3 g of Single Super Phosphate),

Arbuscular mycorrhizal fungi (4 g pot') and 0 kg P ha” (control) fitted to a Completely Randomized
s for the second planting were not treated afresh.

Design(CRD) replicated three times. Note thatthesoil

his was later thinned to two seedlings per
| application of 30kg Pha" as SSP, KClat
rate of 10kg Zn ha', (NH,);MoOgat
of 20 kg N haat first
ary and weeds were

Seed Sowing and Crop Management
Planting of TSB4810 was done by sowing four seeds per pot. T
pota week after planting. These pots had carlier received a basa
the rate of 60kg K ha™', MgSO, at the rate of Skg M8 ha', ZnSO, at the
the rate of 0. 1kg Mo ha', Na, B, 0,.5Hyat the rate of 0.1 kg B ha', Urea at the rate
planting. Seedlings in the pots were watered with 50-100ml of water when necess

hand-picked conti nuouslytill terminationat 6 weeksafter planting.
e pot while

the whole plant from th
as rinsed 10

Harvesting and Data Collection
he roots W

Harvesting for both first and second planting was
nodules were detached and counted: The shoots W€
Wwater. The shoots and roots were oven-driedtoconst

done by removing
re scparated from the roots andt

i 0
antweight within 3 daysat 65C

107
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pataAnalysis :
. d were subjected to Analysis of Var
Data Lollecte_ ‘ ; ysis of Variance (ANO
[ sD (Least Significant Difference) ata 5% level ot:'prolgabi lit;/ ) Treatment means wereseparsed using

Results

: ical and Chemice ies of Experi .
Mh_ysxc mical Propertics of Experimental Soil before ]st planting

Betore |st
Planting ?lefotr'e 2nd
anting

Maikunkele Maitumbi GidanKwano Maikunkele Maitumbi

and before 2nd planting

"Sm—ar—ameter GidanKwano
particle Size
distribution (gkg'1)
Sand 768 778 798 768 778 798
Clay 112 122 122 112 122 122
Textual Class SL SL SL SL SL SL
pH in H30 (1:2.5) 5.6 5.0 4.8
Control 6.40 6.27 6.27
AMF 6.13 6.18 6.38
SSP 5.26 5.10 5.27
BM 7.26 7.18 7.17
Available P 18.55 17.73 13.87
Control 9.10 13.3 16.8
AMF 15.05 18.9 21.0
SSP 21.05 24.5 252
BM 15.05 18.9 21.0
Organic Carbon 3.5 34 1.4
Control 3.36 2.76 3.30
AMF 3.24 3.18 3.48
SSp 3.30 3.60 3.30
BM 3.30 3.18 312

SL= Sandy loam, O. C= organic carbon, Available P=available phosphorus, pH in H20
AMF=Arbuscular mycorrhizal fungi, SSP=Single super phosphate, BM= Borne meal
n of soybean at first planting

Table 2: Main Effect of P-sources and Location on Growth and Nodulatio
i i J Nodule
Shoot Weight Root Weight Nodule :
(g) plant’ (2 plunt'%' Number Weight
Treatment (g) plant’ (g) plant
P sources(P) 305
Control 1.32 0.44 6.0 e
AMF 1.38 0.39 6.0 o
SSp 1.47 0.46 &13360 o
Bone Meal 1.9 0.72 oo 0.0
LSD (0.05) 0.34 0.21 3.
Location (L) 0 0.07
Maikunkele 1.48 0.59 g 0 0108
Maitumbi 1.43 0.47 A 0.06
GidanKwano 1.41 0.44 s 0.03
LSD (0.05) 0.29 0.18 -
;?:c;jxction , " NS NS
e P 0.05

Means with the same Jetters are not significantly different

,P‘JS = Not significant at P> 0.05
.. Significant at P < 0.05
= highly significant at P < 0,01
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ght (g/plant-1) oy ‘
: irst plant
p Source Mainkunkele :;::;tim;) Planting
umbj
Control 1.22 124 GidanKwang
AMF 1.68 134 1.51
Bonemeal 1.95 133 1.52
1.SD 0.35 1.48
\h‘\
—_—
Table 4: Effect of Interaction between P-source and Location on Root weight (g/plant-1) at first planti
i ntin
Vi Location <

P Source ainkunkele Maitumbij GidanKwano
Control 0.35 0.5 0.45
AMF 0.35 0.45 0.36
SSP 0.38 0.54 0.47
Bone meal 1.29 0.38 0.50
LSD (0.05) 0.22

Table 5: Main Effect of P-sources and Location on Growth and Nodulation of soybean at second planting

Shoot Weight Root Weight Nodule Nodule

(g) plant’ (g) plant” Number Weight
Treatment (g) plant™ (g) plant”
P sources(P)
Control 1.18 0.60 4,0 0.03
AMF 1.12 0.48 1.0 0.01
SSP 1.22 0.34 5.0 0.04

2.0 0.02

Bone Meal 1.18 0.36 ol
LSD (0.05) 0.34 0.15 154 -
Location (L) 0.05
Maikunkele 1.14 0.38 ?g o
Maitumbi 1.22 0.43 2-0 b
GidanKwano 1.16 0.53 | 13 0.02
LSD (0.05) 0.29 0.13
Interaction % NS
P*L NS NS

Means with the same letters are not significa

NS = Not significant at P > 0.05
* = Significant at P < 0.05

ntly different at P> 0.05

and Location on Nodule number

”_’_s//’_’_”—

plant -1 at second planting

Table 6; Effect of Interaction between P- source o -
i a

Maikunkele Maitumbi 3 :)

P Source aikunke '
0.0 i

Control 7.0 e g.o
SSp 9.0 ¥
Bone meal 4.0 i
LSD (0.05)

109



'ANTHONY.O.. et al.: Residual Effect of Different Phospho
Tus Sources on G

g e e e

mFi B
rstPlanting  mSecong Planting : et

I (
i

)

t 1

i

(

1

0.8

0.7

0.6

05

0.4

0.3

0.2

0.1

control Bone Meal
- e ————— et - - - .
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Discussion

Before the first planting, the soil textural class was sand
the second planting represented was also sand

ashortperiod (https://biocyclogedia.com).
The highest shoot weight of plants was obtained in pots receiving no phosphorus application (Table
3). It might be an indication that the soybean variety was P-use efficient (PUE). This result has also
demonstrated that the P-use efficiency varied with location with Gidan Kwano recording the highest,
followed by Maitumbi and Maikunkele in that arrangement. According to Smith (2003), P-use efficiency
is15-20% in agricultural fields. The highest shoot weights of plants treated with bone 1}1eal (Table 3) may
bean indication that organic P wasmostsolubilized probably by natural {\.MF.or some kmfis of l.’hospho.rus
Solubilizing Microbes (PSM). Our result showed that Organic P solublhz.atlon E.il?O varied with locatlog
With Maikunkele recording the highest followed by Gidan Kwano and Maitumbi inthat order. Gauran
Sunita(2009)also confirmed the activitics of PSM inthe rglease of Pinbone mc?al. B e
The highest shoot weight of plants receiving inorganic phosphorus application (Ta f; i yvaried
indication that their soil was the most P sufficient. This result has demonst.rated thlat P jlg léfi anwaano
With location and also suggested that Maitumbi soil was the most P sufﬁueg,‘.fol ovszt}:)UEy) e
and Maikunkele in that arrangement. Smith (2003) reported that P-use ¢ Me.r;cgle forlantandleaches
agricultural fields was an indication that most of the soil- applied P remain unavaila P
into ground and surface water leading to eutrophication. . ' _ and zero P application
Contrary to the trend observed under shoot weight, ‘noculatl(g_:;f}(‘:h:fo :fcll Maikunllzele while
Produced root weights that were highest at Maitumbi, followefi by ‘1 to note that the application of P
the application of inorganic P reversed the order (Table 4). It is \;vort 15)’ roduce superior root weights
Whether Organic, bio-available or inorganic source du-i n(-)t ’ Vt\‘ll?(;nepmeal at Maikunkele and Gidan
“Ompared to the control (Table 4), Rather, it was the application o

y loam (Table 1). The textural class of soil before
y loam(Table 1) indicating that soil texture may be fixed for
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andthe application of_SSI? at Maitumbi that did (Table 4). Root weights were hi .

one meal app lication for the same reason as shoot weight zipntls'x\:;br:;l.]l.gl]c“ln Maikunkele
unkele S(')ll (Tablg [} reduced the binding capacity of its soil (h;:(:;c .L_““USC tffu lowest clay
ghts were heaviest in Gidan Kwano (Table 4) as a result of bon; m »Tfmpr'ow'ng solubility,
fthe efficientuse of Pin the bone meal due to the more acidic nature of tI: ‘, dPPllcat{on probably
On the other hand, root weights were heaviest in Maitumbi as a rcsmi](r);‘:: ‘(p‘H l)n ¥'1,0,0f4:8)
(Table 4). This might be tfecause lfaaching was most minimized by the narrower ratio ;cstfv[ flpr')’hcauon
day (6:1): Generally., an increase in root weight as aresult of P application is because Pinc een sand and
torage and transfer via carbohydrate production and accumulation (Rasaq ef al 2017)n LSr ?HS_TS energy
bserved under shoot weight, application of bone meal produced root wei g'l,]ts that 'welrm;]?r}: o e
followed by Gidan Kwano and Maitumbi in that sequence (Table 4). Reasons w g léo’ estat
for shoot weight response to bone meal. ' ere the same

Root wel
, pecause

trend 0
Maikunkele,
.5 forthose given

Conclusion and Recommendations

owed the residual effect onroot weight, nodule number and wei ghts respectively. The
duced the best root weights when no P and AMF were supplied to the plants
st planting produced the best root weights when SSPand bone meal were applied

egardless of the P source, the Istplanting produced the best nodulation (Figures.
trated that the Ist planting resulted in improvement

Figures 1,2 and 3 sh
second planting pro
respectively while the fir

respectively (Figure 1). R
2and3). This is surprising, since our results have demons
ofthe soil properties (Table 1) sothatthe2nd planting was supposed to produce better plants at harvest.

This suggested that regardless of P source, P was not officiently used at the second planting. Although
Kep et al. (2006) observed that one year after application of SSP in 4 soils, 58% of P application were
fivailable, 38% after 2 years and 20% after 3 years, our result has demonstrated that soil Available P was
improved by 1st planting at Maikunkele by the addition of SSP, at Maitumbi by the application of SSF,
AMF and bone meal respectively and at Gidan Kwano by all the P sources. The second planting could
however not take advantage of it. Therefore farmers should continuously apply P fertilizer each timethey
plant. This is not because of the low residual effect per se, rather becausc of the low efficiency in the use of

Papplied inthe first planting by crops planted after.
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