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Hient jouraat of the Federal University of Technology, Minna, Niger State, Nigeria. It
WaR ‘é;i..\‘ﬁ\pn\bhxlki\! e dune TO8O I has since made giant strides in its effort to provide an
s fh':‘ i‘h“?"“‘“"‘““*‘ ot relevant modern ﬁp-to-dutc rescarch information in the
e TS o di*\‘!‘r‘lil‘k‘ available w The University at inception; namely, Pure and
‘}!‘E‘h’\\‘ \‘\“_\‘“\‘K‘S- Engineering Technology, Environmental Technology and Agricultural
techaology,

A S w A B otelntluy  criantlfl s : : ]
%Z»’}‘Ju.s\‘;“hﬁ\. As a strictly scientific and technological journal, it tends to provide
wionuaton on problem: solving technology to it immediate environment and the
micrnational communtty,

Development: The journal being responsive to the dynamic nature of rescarch and
development in the Federal University of Technology, Minna and its environs, has widen
i scope of information dissemination to include but not limited to Information
Communication Technology (ICT). Management Technology, Educational Technology
and Entreprencurship. It has developed electronic communication procedures to ensure
that. it has the capacity to reach a larger community at a faster rate. It is the anticipation of
the journal that scientific data which will provide very current information to problem
solving in the identified areas of The University program will be found in it.

Management: The Nigerian Journal of Technological Research has a unique management
structure which enables it to carry out its functions promptly. This include; The
Manacement Board, Editorial Board, Editorial advisory Board, Regional editors,
.-\;tmcfm!e editors and a Business Manager. These groups bring to beer their vast
knowledge which ensures the quality and reputable academic output from the journal. ‘
Finally, The Management Board and The Editorial Board of The Nigerian Journal of
Technological Research believe fimly in quality of information that will benefit mankind,
hence their commitment to ensuring productivity and quality of information
dissemination.
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Editorial Comments.

The current global trend on research development requires a coordinated approach to gathering
and dissemination of vital data. Volume |1 no 2 2016 of the Nigerian Journal of Technological
Research has critically keyed into this trend. The approach has allowed us to have a wider horizon
in the type of manuscript to consider and the approach to ensure that this clicit the semblance of
best practices in scientific research publication.

-Only in the last edition our authors, reviewers and readers were notified of the ScholarOne
platform as it relates to The Nigerian Journal of Technological Research of The Federal
University of Technology, Minna. The journal is fully keyed into this platform which represents
one of the most active and vibrant manuscript handling platforms around.

With this development, the process of subjecting the Nigerian Journal of Technological Research
to evaluation alongside other reputable journals around the world is now in place. It will be easy
for evaluation since the entire process is transparent and well documented. Various institutions
are therefore encouraged to take advantage of this giant stride in the life of the journal to enjoy the
numerous benefits this platform can offer.

The management of The Federal University of Technology, Minna, continues to ensure that this
journal being the official journal of The University is not left to waste away and this effort is
greatly commended by the Editorial Baord. This has given members of the Board the
encouragement to work even harder for better presentation of the various editions. Consequently,
we like to apologise to numerous authors who were trapped in the process of updating the Journal
website. Please be assured that your manuscripts will be treated fairly well.

Editorial Board.
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Effects of different fertilizer inputs on the growth and yield of soybean planted on an Alfisols in
Minna, Southern, Guinea Savanna zone of Nigeria

Uzoma, A.O., Nkor, S.M.. Adekanmbi, A.A., Afolabi, $.G., Odofin, A. J. and A. Bala

Departments of Soil Science and Land Management, School of Agriculture and Agricultural Technology, Federal
University of Technology, Minna, Nigeria.

Abstract

Effects of different fertilizer inputs on the growth and yield of soybean planted on an Alfisols in the T‘eaclrmg and
Research Farm of the Federal University of Technology, Minna during the 2011 cropping season. Minna Iieg’ within the
southern Guinea savanna zone of Nigeria on longitude of (16°27 'E and latitude of 09°32°N. Treatments consisted of five
fertilizer combinations as follows: Control at 0 kg ha”!, single supper phosphate (SPP) at 30 kg ha”’, Rock phosphate
(RP) at 30 kg P ha'!, Agrolyzer at 900 g ha' and combinations of SSP at 30 kg Pha” and single super phosphate at 30
kg Pha'' and urea at 20 kg N ha”'. The experiment was arranged in a Randomized Complete Block Design with 3
replicates. Result revealed that TGX 1448-2F plants supplied with sole phosphorus or in combination with either
agrolyzer or urea produced better response compared with zero fertilizer application. Plants supplied with SSP were
taller and heavier than those receiving rock phosphates. Pod weight, shoot biomass, nodule number, haulms weight,
grain yield and plant height decreased when plants received an inclusion of Urea to single super phosphate compared
with sole SSP and its agrolyzer inclusion respectively. Plants supplied with single super phosphate and urea however
flowered earliest at 45 davs while Pod number per plant was high when single super phosphate was supplied solely or

in combination with agrolyzer. Nodule numbers were higher in plants that received single super phosphate and rock
phosphate respectively but poor as a result of N inclusion to phosphorus may be as a result of the presence of Nitrogen.
Urea applied at the rate of 20 kg N ha"! may just be enough to suppress nodulation as evidenced by reduction in nodule

number compared with the value obtained when agrolyzer was included.

Keywords: Growth, nodulation, yield, soybean, fertilizer inputs, urea, nitrogen, phosphates, agrolyzer
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Introduction Soybean needs either inoculation with

Soybean (Glycine max (L)merr) sometimes
refered to as “greater beans” is a
leguminous vegetable of the pea family that
grows in tropical, subtropical and temperate
climate and are native to East Asia
(Multilingual ~Multiscript  Plant  Name
Database, 2012). It is the richest source of
plant protein known to man (Odusanya,
2002). Industrial product of Soybean
includes oil, soap, plastic, inks, crayon.
solvent and clothing. Soybean oil is a source
of biodiesel in the United State (Bio diesel
magazine, 2008).

It has the capacity to improve soil fertility by
fixing nitrogen through nitrification which is
done by nitrogen fixing bacteria resident in
the root nodules of Soybean (Onyibe er. al.,
2006). 1t can ameliorate nutrient situation,
tmprove income, enhance productivity of
other crops, like legumes, and provide
ceological  services such  as  structure
improvement,  erosion protection  and
bialogical diversity (Jensen and Nielsen,
2003). It protects the environment from
allzlopathic  tendencies  of  agricaltural
chemicals (Shala and Stacey, 2001),

specific effective strains of Bradyrhizobium
Japonicum or addition of nitrogen fenilizer,
and other essential nutrient elements.
Nitrogen is ones of the major nutrients
required by plants and is often the most
limiting under cultivation. It is however
expected that under normal condition, and as
a legume, Soybean will need no nitrogen
fertilizer as the nodule bacteria will fix
sufficient nitrogen for optimum growth.
Studies have shown however that until
nodulation occurs, the soybean plant
depends on soil nitrogen for growth and
hence the need to apply an initial dose of
exogenous nitrogen at the rate of 20-25 kg
N ha® 1o give a starter N-effect. Sovbean
planted where 2 large amount of wheat straw
has been freshly incorporated into the soil
may respond to a starter application of 10
to 20 pounds of nitrogen. The wheat straw
auses a temporary tie-up of the soil nitrogen
by microorganisms decomposing the straw.
On newly leveled land being planted to
Soybean for the first time. an application of
30 to 40 pounds of nitrogen per acre may be
necessary.
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. - oiting factor to soybean
Phosphorus 15 a l”.n.lﬂ%rfr:?trogcn P
growth as the prO(:L.bS of 1 i e
weeds phosphorus. The deficiency a0
e ation by legumes and P fen_l izer
‘]Odqlm'on ;_-Zn overcome the deficiency
aF‘ Pli’ckﬂ;lg:l al., 2001). Successful cu‘]tivation
f)t:déoybcan in the tropics requires lh(;
application of micro nutrient in thc‘ form od
agrolyzers. Metals such as zinc, 1r0f1 a.n’
manganese have vital roles in plant’s life
cycle and are very imponant for norrpal
growth of plants (Fageria, 2007). Others l'1ke
molybdenum and Boron affect nodul_atlon
and N, fixation of legumes substantially.
This study has been designed to determine
the effects of different fertilizer inputs on
growth and yield of soybean planted in an
Alfisols in Minna, southern Guinea savanna
zone of Nigeria.

Materials and Methods

Study area

This study was conducted on the Teaching
and Research farm of School of Agriculture
and  Agricultural Technology, Federal
University of Technology located along
kilometer 10 Minna — Bida Road, from the
month of July to November 2011. It lies
approximately on longitude of 06°27°E and
latitude of 09°32°N. Mean annual rainfall of
this sub-humid tropical climate is 1200mm
(90% of the rainfall is between the month of
June and August), the temperature rarely
falls below 22°C; the peaks are 40°C
(February to March) and 30°C (November to
December) (Ojanuga, 2006).

Soils in Minna are derived from the
basement complex rock and range from
shallow to very deep soils overlaying deeply
weathered gneisses and magnatite, some are
underlain by jron pan to varying depth. They
are strong brown to red or clay with often

Federal University of T, echnology,

Minna, Nige, State, Nio.
» Vigery

Soil  sampling,
preparation

analysis  apq lang

With the aid of soil auger, soi] Samples wer,

collected from the field prior to plamin?
from 20 random points, at depth 0-20cm, ai!;
dried, lightly crushed and sieved with a 2mp,
siecve and bulked to obtain g composite
sample. Sub-samples were taken thereafter
for determination of physico-chemjcy)
properties by standard methods as follows:
soil particle size distribution was determineg
by the hydrometer method (Bouyoucous,
1962). pH was measured by using PH meter
in both water and 0.01M CaCl, (soil solution
ratio 1 : 2.5) (Roswell, 1994). Total nitrogen
was estimated by Kjedhal method (Bremner
and Mulvaney, 1982) and organic carbop in
the soil by dichromate oxidation and titration
with ferrous ammonium sulphate (Walkey,
1947).  Available P was determined
calorimetrically after Bray-1 extraction,
Exchangeable bases were extracted with
neutral IN NH4OAC. Total Na* and K* were
measured by using a flame photometer. Ca?*
and Mg* by Na EDTA Titration (Agbenin,
1995) exchangeable acidity was extracted
with IN KCL.

Total land area of 24.5m by 25m i.e. 0.06125
hectare was cleared, ploughed, harrowed and
ridged. The land was divided into three
blocks. Each of the blocks was further
divided into plots of size 4.5 m by 3 m with
0.5 m space between the plots. The spacing
between blocks was 2 m while spacing
between replicate was 1m. The reference
soybean variety used (TGX 1448-2E) was
obtained from N2AFRICA 2010 PROJECT.
TGX 1448-2E is promiscuous medium
maturing, high bjomass and high grain
yielding, dual purpose and drought resistant.

Treatment and Experimental Design

gravelly loamy sand or sandy surface soi]
?aycr (FDALR, 1990). Predominant soil type
1s the ferruginous tropical soils which are
basically derived  from the basement
complex rocks 4 well as from old

Treatments were as follows: Control at 0 kg
ha”!, single supper phosphate (SPP) at 30 kg
ha'', Rock phosphate (RP) at 30 kg P ha'!,
?ngr’olizcr at 900 g ha"' and combinations of
- _ at 30 kg Pha' and sinele super
Zglsm;?;arﬁ rolcks. Such fgrrugmous tropical phosphate at 30gkg Pha"' and urea f[ 20 knPN

ideal for  cultivation of millet, ha!.  The experiment was arranged i; a

maize, guinea ,

chet;tiog is ‘chara:trzrizczm:)y \%Jmucrilld m(lit i complete Block Design as
if A oodlands s : ‘ &

and tall pragses mterspersed with al dense P gl )

Pecies. Planting and crop management

the field was ploughed, harrowed and
FiRood e s $7th e T 2 Y -
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;ccid cl\f v:fnct)' (TGX '!448-2[3) was graded one plant per stand at 2 weeks after planting
,lu annd on the 11" of August, 2011, at (WAP). The weeding was manual pnt 2, 6
an intra-row and inter-row spacing of WAP and when uccc:sar): ' ey

3x75c¢m spacing. The plants were thinned to

45m for I
all  crops

NN 58P [ RSER| None [RS @
M a1 RS SN ey
Block 1 Ay T & & \ )
SN \2 N = - ] )
&% D : None d 1111
——— x o
"SSP RSN
----- SN < None L
Block 2 e : EENE
—— = AR
YR | RPN e e e l
-SSP SRR KR | Nome L
----- SRARRRNRRN | e g
..... (X R\
Block 3 None |k RN s
'ﬁ ot ASSSSSRRNY U“""
s None [ESHERES R
~Urea : :\\
KEY
. \\\'\\\:‘\\:: M AJ-ZE
SSSUERERRRANY
. .SSb/:U}é-a': SINGLE SUPER PHOSPHATE AND UREA
SINGLE SUPER PHOSPHATE AND AGROLIZER
NONE
Noge
ROCK PHOSPHATE
I5l5 SINGLE SUPER PHOSPHATE
Figure: | Layout of the Experimental Plot
_ o g Ivsi
Tissue sampling and harvesting Statistical ana ysis |
iy ¢ soybean was sampled at 6 One-way analysis of variance (ANOVA)
Bhoot'biamiass 9 ﬁs!o?' (r:emovih T‘cigfl)]t plants was used to determine treatment effect at 5
WAP, by destructively ving : % level significance. Duncan multiple test
" at random from the inner ridge lca_vmg 50 S o seriraib il
cm at the borders and the following data .‘ :
were taken: leaf number per plant, plant Results and discussion ‘
height, pod number per plant, pod WC(‘)ght Pc; Physico-chemical properties of soil
Jant, grain yicld per hectare, 100- sce | s :
' fveigﬂ:,ghaulms weight per plant, number of Rreosulgicsog ot Sgi*]w::cgfm"t:i 5‘;};’;“;’;’;
odules per plant, nodulc weight per plant, propertes U= : :
3 uics p50p Py ,ﬂ AR and podding shown in (Table 1). Soil was classified as:
ays to o HO i ing su’s
Hy i was done  at physiologlcnl sand){ qlay ‘loarr‘lvand-ac'cordl‘n% t‘o E-
arv cstmgh ;; 25 done manually atd description of critical limits for mtgrpr;t)l;lg
maturity; threshing Wa: ! i e analytical parameters (Esu, 1991),.
th:: scce)ils carcfully winnowed to separate the :;Z“l:()ﬁf \:: :ly;:l;l}:c]: Secelt cd( o slighﬂ)y
hvaulms( Both haqlms, and sccds were il L oH, organic carbori was low (6: %M_z
weighed geparatcly 10 the laboratory. kg'), available phosphorus was medium
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(16.1 mg kg) and total Nitrn;gan’w:w high m{g‘ﬁmil vtr,hilc exchangeable K (6,44 ooy
(20,25 kgt ) chlwngf:nhlg: Ca (3.10 c:nlnl ke'y was high,

kg'j, exchangeable ;‘n-'a‘ (0,29¢ m{il ki ),

exchangeable Mg (100 cmol kg'y were

Table 12 Physical and chemical properties of the soil at the experimental farm prior o plariting Of O ybg,

Parameters .V;tlm;
Sand (g kg'') 754.40
Salt g ( kg”}) 272;2{)2”
Stk Sandy Clay loam
pH in CaCl, 6.4]
PH in H;0(1:2.5) 6.91
Available P (mg kg™') 9.00
Total Nitrogen (g kg!) 0.28
Organic C (g kg'') 6.5
Exchangeable cations (cmol kg')

Mgz’ 1.00
Ca** 3.10
K’ 0.48
Na® 0.29
Exchangeable Acidity (cmol kg!)

ALY 41 1.38
ECEC 6.25

Table 2: Growth and nodulation of TGX 1448-2F a5 affected by fenilizer inputs

Inputs Plant  Shoot Leaf nodules  Nodules
height  biomass number number  weight

(cm)  (gplt’) (gplt!)
SSp 45,3* 1.3" 32% 13t 0§
RP 38.7% 53 27be 13 053
58p 34,7¢ 4.7 29 107 .03
&Urea
SSP& 38.07 5.7 35 112 072
Agrolizer
None 30,32 3.3 26¢ 8 .03

Means with different letters indicated in the columns are s enificantly different ( p<=0.05)

Tablc 3: Timeliness of flowering, podding and yicld of TGX 1448-2E as affected by fertilizer
mputs

Inputs Days 0 Days 1o Pod Pod No  Haulms 100 seed  Grain
50% 50% weight plt! Weight — weight  yield (kg
: flowering podding (g plt!) (g) ha'')
Ssp 47" 60/° 85" 368" 37 14% 723¢
RP 46 o1¢ 75° 3T 3 14 678°
221; &Urea 450 59 654 313 25.7 14 598
SSP & 4 62" 683 ’ : “ ,
Agoie b 322 28.7 13 596
Latrol a0 64* 27 p 120 579"
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Figure 4: Days to 50% podding of TGX 1448-2E as affected
by various fertilizer inputs
Growth, nodulation and vield of TGX
1448-2E as affected by fertilizer inputs
The bulk of soybean production in Nigeria is
in the southern guinea savanna agroecology
(Chiezey er. al., 2001). Akande et. al. (2007)
has emphasized the importance of evaluating
the performance of newly developed
soybean genotypes on nutrient deficient soils
plagued with erratic rain supply. Though
studies have shown that soybean can be
grown on nutrient starved soils, it is
expected that little sacrifices in nutrients be
made to complement the poor inherent
nutrient status of the soil. How much of
nutrient required will depend on the variety
and the prevailing environmental conditions.
This result has demonstrated that TGX 1448-
2E plants supplied with sole phosphorus or
in combination with either agrolyzer or urea
produced better response compared with
zero fertilizer application. The increase in
leaf number as a result of the inclusion of
agrolyzer to single super phosphate suggests
that the assimilation of P was enhanced by
micronutrient availability (Agbenin, 2003).
Table 2 revealed that plants supplied with
SSP were taller and heavier than those
receiving rock phosphate, implying that the
phosphorus in the SSP was efficiently used

Federal University of Technoiomy, Minna Niper Sapsd. Wigmss

probably as a result of the solubility of S8Pin
water (Havlin er. al., 1999} and reduced P-

fixation in the acidic soils of Minna {lones
and Wild, 1973).

Decrease in pod weight, shoot biomass. nodule
number, haulms weight. grain vield znd plam
height when plants received 2n inclusion of
Urea to single super phosphate compared with
sole SSP and its agrolyzer inclusion
respectively, suggests that urea apphed 2t the
rate of 20 kg N ha” was not necessary in this
case. Inherent soil N content of 028 g kg {T=ble
1) was probably enough 1o initiatz responss of
the plants to phosphorus application. Plamts
supplied with single super phosphate and urea
however flowered earliest ai 43 davs.
suggesting that urea application 21 the raze 020
kg N was essennal for floral imigztion. This
may also imply that phosphorus at the rae 0 30
kg P ha' increased the wemslocation of
photosynthesis towards the flowsrs 2s simis.
Inclusion of agrolyzer to phosphores aliso
improved days to 50% flowering probebly
because of the role micro nutrients play m florzl
initiation (Fageria, 2007)

Pod number per plant was high when single

1
BSOS “a

super phosphate was supplied solelv or m
combination with agrolvzer dus 1o the
presence of phosphorus in the numition of the
plants. Pod formation is a function of mumient

assimilation and translocation. An excessive
supply of Nitrogen has been repored 1w
increase foliage and decrease floral pams
(Seong-Tao choi er al., 2012). Urea inclusion
at the rate of 20 kg N ha” was high enough o
depress podding compared with agrolvzer
inclusion. Starter N of 20 kg N is necessary
when N is limiting but not in the case of 2 high
inherent N content of 0.28 g kg of soil
Although the plants flowered eariier as 2
result of urea inclusion to the single super
phosphate, they did not translate to higher pod
number. (Table 3).

Nodule numbers were higher in plants that
received single super phosphate and rock
phosphate respectively because of the
essential role P plays in nodule formation (He
et al, 2002). Bunemann et al {2004) have
demonstrated that nodules of soybean are
good sinks for phosphorus. The poor
nodulation as a result of N mclusion 1o
phosphorus may be as a resuit of the
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Nitosen. Uroa applied at he
u;wj;f‘:t;‘:s;\:\‘f ‘t\x;‘;‘f\" nlﬁ:x\‘ Just h\; rnm;gzhl::
sl ay ovidencad D)

avoss  oshilatton Ay © e
:ighlt::a\m in nodule mumber “.‘"“,"fi‘:{ \\\\nlt:
the value obtaind \\l}a‘t\ .1‘;“t}.a,;)‘.xk‘\‘ .
inchided. The highest viekt of " ;u‘w
recordd by plants freated with \\;133. (-n\h i
phospliate alone is 1ot b\\\mg\u‘;\h ¢ ‘\\U’ ke
vieht of 21049 kg ha” “‘“‘f‘”“““ .““ m
(2012). The wason for this disparity

¥
AP kS
TV WS,

may be hecause of fateness in plan(\mg \:m'd)
residual  effiet of previous  fertilizer
HHORTMCRLS.

I conclusion,  single  super phnsph‘nk‘
fertilizer pave the best growth, nodulation
and \'icld\:\\-m‘;\ch} and welusion of either
agrobvir o urea 1o phasphorus  may  be
u;uuv('\‘x\*ary it does not translate to vield
merease, The area of land cultivated was
proviowsly used for a similar experiment.
The residual effeet of previous fortilizer

weatments may be responsible for lack of

better respanse of TGX1448-2E (o single
super phosphate combined with either urea
ar agrolyzer.
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