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FOREWORD

N4

—

The 35" Annual Conference of the Soil Science Socifaty of Nigeria:h (SSEN) Was helq o e
University of Technology (FUT), Minna, Niger State, Nigeria, frpm 7"—11"March, 2011 7 ;
the Conference was “ Soil Resources Management, Glo.bal Cllmate. (?hange and F?od Secyihe
Conference was attended by over four hundred (400) registered pgdlClpapt. comprising of emjp, €
Scientists from within and outside Nigeria, including, Prof. S. Norcliff, Chairman of Budget d Finr.\“”
International Union of Soil Science (IUSS). Ninety-six (96) paper's wgre presented anq after i
peer reviewed, eleven (11) papers were selected for publication in Journg| and fifty-ong f5idn
published in this book of Proceedings. b

Ad

In recent times, there has been growing societal concern about the deleterious impact of grof

change in the achievement of food security in the developi

Papers were presented, addressed the various areas of soj| science tha'he
not only help to manage the soil to mitigate the Impact of climate change, but Improve the fertility of Ire
soil for optimum and sustainable productivity. These sub themes were: oL
> Integrated Nutrient Management and Food Security. ¢
> Biological Interactions in the Soil and Food Security. \te
> OrganicAgriculture and Climate Change. Je
> Soil Genesis, Classification and Land Evaluation, he
> Land Use Systems and Climate Change. i
> Tillage and Soil Conservation forEnhanced Food Security. '
> Irrigation Management, Climate Change and Food Security. )9
> Environmental Management and Climate Change. .
> Socio-economic Implications of Climate Change on Soil Resources Management. h|2
Agricultural activities are partly responsible for changin

environmental changes, including

Millennium Development Goals (MDGs), Poverty/Hunger Alleviation, Environmenta Protection #ve

New Partnership for Africa Development (NEPAD) sectora| priorities of Agriculture and Environmerc
remains a major challenge for Nigeria. Thus, comi

Dr.M.K.A.Adeboye
18th January, 2012
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" 1AL PERFORMANCE
AHI:OSPHORUS LEVELS :r:: AN AT (4rachis hypogaca)
o AN ALFISOL IN MINNA, SOUTH s "
SAVANNAH OF NIGERIA S GUINEA

ma, A.O.*; Sani, A,;
yzoma anli, A.; Bala, A,; Adeboye, M.K.A and Osunde. A.O

opartment of Soil Science, Federal University of Technology, P.M.8. 65, Minna, N
State. *Correspondence: uzo_ozo@yahoo, Ct;m' . 65, Minna, Niger

ABSTRACT
growth, nodulation and yield responses of groundnut varieties to phosphorus application

Was evaluated in a field experiment at the Teaching and Research Farm of the Federal
university of Technology, Minna during the 2010 cropping season. The aim of the study

nes of groundnut varieties that exhibit good growth and yield characteristics

qas fo select li
five groundnut varieties

with minimal input requirement. The experiment consisted of
(samnut 22, RMP 12, Samnut 23, Ex Dakar and a local variety) at two phosphorus levels
(0kg P ha' and 30kg P ha') in a 2x5 factorial experiment arranged in a randomed
complete block design with three replicates. Results revealed that phosphorus significantly
(p<0.05) increased plant height, leaf number, days of 50% flowering and yield. With the

exception of percent germination and nodule weight, varietal difference significantly
the average, 30kg P ha™ application gave

(0<0.05) affected the measured parameters. On

higher percentage germination than Okg P ha!. Similarly, plants receiving 30kg P ha™
were taller than those supplied wi less of P application, Samnut 22
and RMP 12 recorded the best heights foll 3, Ex Dakar and local variety
in that order. Application of Okg P ha' gave a higher shoot biomass but plants supplied
vith P flowered earlier by one day; produced heavier pods and nodules per plant, and had
greater grain yield than those plants without fertilizer P. Results .shgwed that Samnut 22
and Samnut 23 had the earliest flowering dates and highest grain yields regardless of P
featment, thus suggesting better adaptation by these varieties than the others.

roundnut varieties; performance, phosphorus levels

Keywore - -
Y words: Adaptation, Alfisol, g

th Okg P ha™'. Regard
owed by Samnut 2

INTRODUCTION

n annual legume which is also known as peanut,
a

the 13th most important food crop and 4th most

Groundnut (Arachis hypo gaea L
It is 2000) Groundnut seeds (Kernels) contain 40
. ' |-'source of vitamin E,

&

,anhnut, monkey nut al"ld gOOberS.
eiss, €

. seeds are a nutritiona

) is

mp
X ;O"am oil seed crop of the world o
0% o, 20 — 5004 carbohydate: T e s
; — i 5 .-3-5 g
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. 2 H 3 “\
esium, zinc, Iron, riboflavin, thiamine s

onsumed directly as raw, roasted or boiled kerngls. o

extracted from the kernel is used as culinary oil. It 1 .also used as animal feed (g
material and straw) and industrial raw material (oil cakes g

dnut plant make it an excellent cash crop fy,
de in several developing and developeg

niacin, falacin, calcium, phosphorus, magn

potassium. Groundnut kernels are C

pressings, seeds, green
fertilizer). These multiple uses of groun
domestic markets as well as for foreign tra

countries.
Groundnut is one of the most popular and universal crops cultivated in more than 1(g

countries in six continents (Nwokolo, 1996). It is grown in 25.2 million hectares with a tofg
production of 35.9 million metric tons (FAO, 2006). Major groundnut growing countries are
India (26%), China (19%) and Nigeria (11%). Its cultivation is mostly confined to the
tropical countries ranging from 40°N to 40° S. Major groundnut-producing areas in Nigeria
are located in the Sudan and northern Guinea savanna ecological zones where the soil
and agro-climatological conditions are favorable (Misari et al., 1990). Sudan savanna zone
receives adequate rainfall for groundnut production. The crop is grown usually as a
component of variety of crop mixtures including sorghum, millet, cowpea and maize
(Misari et al., 1998).

As to production constraints, the groundnut production in Nigeria faces problems thal
are many and complex. The drought coupled with rosette epidemic in 1975 resulted in
decline in groundnut production. This has resulted in a southward shift of the suitabe
climatic zone for groundnut production. Diseases such as the groundnut rosefte, early e
spot, late leaf spot, and rust have been on the increase. Leaf spot attack severdly
reduces the yield.

Groundnut is an energy-rich crop but it is grown under enérgy _ starved condi
average crop of groundnut removes about 112kg N, 27kg P,Os and 34kg K,0O from
'a“fi." has gr.eat affinity for phosphorus; the nutritional needs of groundnut st
S?tlsnec:, to. att:.atm maximum yields. Groundnut being a leguminous crop is capable of ﬁxmig
atmospheric nitrogen by the : i jlizef
. gen by root nodule bacterial. Application of nitrogenous fertl 4
not required but that lower doses of nitrogen would - : d crop-

iication of oh uld be sufficient to raise a 900
application of phosphorus and potassium be : needs ©

iied in ad . come more essential and thesé ied
supplied in adequate quantities for obtaining hj : . of P
¢ sevat. HERERE o g higher yields. The efficient usé it
, depends on genetic variation withj : ftiva
ios. f in crop species, even between ¢ i
a crop species, form and type of fertilize i ’ . teract
g _ r, soil characteristics and their Nt &
crop grown, and the production environment that i - ro € ¢
and economic factors. In view of this g f at includes technological, ag. =
, a field experiment was carried 0t ™"

Southern Guinea Savanna Zo :

i ne of Nigeri , onsé”

varieties namely Samnut 22, Samnput gsﬂaE. The aim was to evaluate the resP 0 gine
» EX-

tions. A7
1 ha of

Dakar, RMP 12 and a local che¢ o
......... 5
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MATERIALS
AND
gtudy area | METHOD
e research was carri

Tf; e e Aarioulir l_?d out at the Teaching and Research Farm of School of
A_Q"C 1 at kilometer (6k echnology, Federal University of Technology perma Of ':)
situated g m) along Minna-Bida road from the month of Jilpt Nnen Zl i

ies : - o Nove

2010. Minna lies within the Southern Guinea Savanna of Nigeria (Lat 9° 49‘yN and Lo:; :‘:

30'E)

goil sampling and analysis

Twenty core samples collected from the surface soil (0 — 15 cm depth) using auger
was bulked and mixed. A sub — sample was then air dried and passed through a 2mm
sieve in preparation for physico-chemical analysis using procedure described by Juo
(1979) as follows; Total Nitrogen was determined by micro — Kjeldahl method and
available P by Bray 1 procedure. Effective CEC (ECEC) by the summation of the

ns and exchangeable acidity expressed in C mol kg™ soil. The particle
pH in water (Soil: water ratio of 1:2) and in

ganic carbon by Walkey-black method,
hod, K* and Na ™ by flame photometric

exchangeable catio
size was analyzed by the hydrometer method,
001M CaCl, by electrometric method, Or
Exchangeable Ca®* and Mg ** by Na — EDTA met

method..

sign and treatments

Land Preparation, experimental de .
rowed and ridged after which about

A hectare of land was cleared, ploughed, har ‘ at
0.05ha was reserved for groundnut varietal trial. The land reserved was further divided

into six i.e. two blocks representing one replicate. Each block was further divided into plo-ts
e .4.5 5 The experiment was a 2 9 factorial experiment arranged in

om m. -1 5
randomi block design i-€- two phosphorus levels (0 kg P ha™ and 30kg P ha
ndomized complete /oS UT 27 AMP 12, SAMNUT 23, EX — DAKAR, and
) and five varieties of groundnut (SAMNUT =

i icated three times.
Local Variety) to give ten treatments which were replica
at intra and inter row spacing of

k after emergence, phosphorus
WAP and 6WAP.

Planting and crop management

Two seeds of each variety we

0. A wee
Sm - 750m plot' on the month of JulY: 201

ere carried out 3

ings W
"eatment was applied. TWO manual weeding
..................................................................... iy S
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Harvesting and tissue sampling

Shoot biomass of groundnut sampled at 50% podding for Biological Nitrogey, E
(BNF) assessment and nodule collection for a set of plots. About four Plants
destructively sampled from the two inner ridges. Harvesting was done at Maturity Wllhth
aid of hoes and hand pulling.

Ixg tlo

Data collection and statistical analysis

The yield data were taken at harvest. Plant height, shoot biomass, leaf numper
nodulation were taken at 50% podding. The statistical package SAS 2002 was useg by
subject data collected to two way analysis of variance (ANOVA) to determine treatmey
effect at 5% level of significance. Duncan multiple tests were used to separate means,

Table 1: Some physico-chemical properties of the soil at the experimental farm prior
to planting of groundnut

Parameters Value
Sand (%) 66.40
Silt (%) 7.00
Clay (%) 26.60
Textural class Sand clay loam
pH in CaCl 5.42
pH in Hz0 (1:2:5) 6.33
% 0.154
Available P (g Kg™) 6.30
Organic C (g kg™ 0.184
Exchangeable cations (cmol kg™')
Mg** 1.70
Ca™ 2.30 RS
K” 0.92
Na* 1.56
Exchangeable acidity (cmol kg™
ALY + H° 6.2
—//
e et aaann,
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| RESULTS AND DISCUSSION

e AAure; reaction and. exchangeable bases

0 o results of the physico-chemical properties of the soil at 0-20cm (Table 1) revealed

e soil Was S&ll)”dy C'ady loam, slightly acidic in water and CaCl, respectively and aiso

on 0 O anic car on and total N. A low available P content of 6.3g kg™ justifies the
or screening groundnut varieties for better adaptation to low soil P content

reaSOﬂ
. (1994) have reported that species of crops have the capacity 10

y modify the environment of their root system particularly under stress condition

signiﬁca"“ .

gich can increase their absorption of P several folds.

dulation and yield parameters of groundnut

t varieties differed in their response to P application
3 had the highest germination percentage, followed by samnut 22,
Dakar in that order probably because of inherent ability to be
(Ahmad Mohammad Ulas, 2007). The higher percentage
dnut varieties when supplied with 30 kg P ha’

GrOMh’ no

Groundnu (Table 2). Regardless of
papplication, samnut 2
AMP 12, local and EX —
d to the environment
89% recorded by groun
role P plays in plant growth.

of Cheema et al, (2001),
ad a strong positive correla

dding correlated positively wi

adapte
germination of

emphasises the
Contrary to the report
siowed that plant height h
weight of pods per plant. PO
Mii, (2007). The varieties which pro
grain yield. Result has also shown tha
P ha") were the shortest, while Samnut 2
. egardless of P application- The significant effect of 30kg P h

compared to shoot biomass suggest that 30k9 P was .
numbers of leaves than their weight. The higher shoot biomass accumulation of local

variety, Samnut 22 and RMP12 regardless of phosphorous application suggest a form of
Genetic variability in P uptake. This agrees with the report of Miri, 2007 t.hat. biomass
‘aCCUl'HUIation is greatly inﬂuenced by crop variety. Regardless of P application, local
variety recorded the highest shoot biomass followed by gamnut 22, RMP 12, Samnut 23,

BX Dakar in that order. ON the average, groundnut varieties recorded higher shoot
bomass of G p|anr‘ w-hen kg Ph 4 of phosphOFUS was applied suggesting that they

WQ _
e averagely P efficient.

the results of this study (Table 3)
tion with yield, leaf number and
th grain yield just as observed by

duced heavier pods per plant also produced higher
t plants that did not receive any P application (0 kg

2 and RMP 12 plants were the tallest plants
a”! application on leaf number

more effective in increasing

.............................................................. 5012 by SSSN
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Table 2: Growth, nodulation and yield performance of groundnut varieties as affected by P

application

Treatment % germination height Shoot leaf no. Days 50%  pod Weight Nodule Yield
(cm) Biom. (g pit™") (plant’)  flowering (gplant’) (g plant™) (kgha™)
P Level
OkgPha' 87° 31° 262 254° 35° 34 0.2° 272°
30kgP ha' 89% 3c? 252 2842 342 4° 0.32 424°
Variety
Samnut22 892 352 32% 208° 32° 6° 0.32 569°
RMP 12 89* 352 27°%° 246 32° 3% 0.3° 375°
Samnut23  90° 34° 18 267° 32° 4eb 0.2° 480°
Ex —Dakar 86° 30 14° 197° 40° 27 0.3° 157°
Local 882 2g° 36° 238%° 38° 3% 0.2°2 1612
P*V Ns Ns Ns Ns Ns Ns Ns Ns

NS: not significantly different

Means with the same letters indicated in columns are not significantly different

in columns are not significantly different (P< 0.05).

(P< 0.05). Means with the same letters indicated
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Table 3: Correlation Coefficient between the pairs of Growth, Nodulation and Yield Parameters

7TH — 11TH March, 2011, Federal University of Technology, Minna

Plant Hght cm). Leaf no. F50 % germination Shoot biomass Pod Wt - Nodule wt Yield (kg ha™)
(plant™) (plant™) (g plant’ (g plant?) (g plant™)
Plant Hght
(cm) -
No. Leaf 0.71** -
(Plant™
F50 -0.44* -0.41* .
% Germination  0.36* 0.35™ -0.29° -
Shoot biomass  0.41* 0.31™ -0.01™ 0.30™ -
(plant™)
Pod (g plant™) 0.37* 0.26™ 0.40* 0.25™ 0.41* ;
Nodule wt
(plant™) 0.10™ 0.10™ 0.16™ 0.07™ 0.41™ -0.06™ -
Yield (kg ha-1)  0.70** 0.64** -0.66* 0.31™ 0.25™ 0.51** 0.91™ -

P> 0.05 not significant *P< 0.05 significant **P< 0.001

F50 days to 50% flowering
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.~ et al. 2000 and Shenoy ang Kalag,
hat phosphorus mobilizing PVOC‘?SS may dlﬁ.er with plant SPecis 5,
at p - them successful In low P soils. The nodule Weighty
s making ) et ioh i
roved by the application of 30kg P ha™ phosphorus syggeq
s for P storage (Conradie €t al., 1989). In this resut, g,
ded to P application as reported by Azizi et a (2
ess of varietal difference, groundnut plants produced higher yield at 30kg p '
es were earlier identified to be P efficient, this probably did
1 ravle 2) Consistent with the report of Aziz etal, 2,
p ha' reduced days to 50% flowering of groundu

ly. The highest yield of 569 kg ha™ recorded
nut observed in the Southern Guinez

' ' indin
Consistent with this ré is the fin d

2005 who maintained t
even cultivaré in some casé
groundnut varieties weré imp
that their nodules weré good sink
groundnut varieties also respon
Regardl
Although the groundnut varieti
translate to better yield at 0 kg P ha
our results have revealed that 30 kg
varieties by one day though not significant
Samnut 22 is comparable to the yield of ground

Savannah of Nigeria.

Conclusion
Our results have proven that agricultural productivity in the Southern Guinea

Nigeria can be increased by efficient management of phosphorus. The extent of
:hospgorus applif:ation.will however be determined by the choice of crop vareie
s e . S gl e
53 and FMP 12 gave the best res response of Groundnut varieties. Samnut 22 o
to our low P soils than th pons.es' averagely suggesting that they were beter® p‘!
farmers. The focus for furth(:rreSt Va”e“e-s and may be useful to our resource-POO' s
and levels under varying ma research will be to verify their responses to vario P

| nagement practice‘s and prevailing environmental conditions.
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