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The University of Uye in Aoyt Statleo};OSteg 1t2teh3§19]1\/11232g 2014, Toe e i
. . . . th an . The theme of
Science Society of Nigeria between the 7 . da: Soi ¢ of the
. p Transformation Agenda: Soil as Key to Nati
Conference Wwas Nigerian Agucultural ) ationa]
ngeelo;ment. The representative of the Vice %baﬂfgtl::;céﬁgisdsg C?mt_‘on Ekpo) gf
University of Uyo, Protess he Opening Ceremony. The Speaker of Akwa ?ggig

r Okon Ansa (Deputy

the Welcome address as the Chairman att ok

bly (AKHA), Rt. Honourable Elder Sam Ikon presented the first gues
State House of Assemo®y ( ), R mmissioner for Education) the representaﬁ%ge;

i -~ (Mrs)Atim B. Antai (Co _ :
lecture, while Prof. (Mrs)Atit State Chief (Dr.)Godsw111 Obot Akpabio CON

His Excellency, The Governor of Akwa Ibom
delivered the Special guest lecture and declared the Conference Open-

Eminent scholars that presented lead and guest papers included P'rof. David N. Sasseville,
Lincoln University, Missouri, USA, Dr. Markus G. Walsh, Columbia Global Centre, Nairobi

Kenya, Prof. Imoh Ukpong, University of UYO; Nigeria and Prof. S. O. Ojeniyi, Federal
University of Technology Akure., Nigeria. Over four hupdred and fifty Soil Scientists,
nmentalists, Farmers, Policy Makers, the organized private sector and students attended
e. Participants discussed major challenges originating from inadequate
ment of soil and Jand resources and consequences on
formation Agenda of the Government of

Enviro
the Conferenc
knowledge, utilization and manage
National Development and the Agricultural Trans

.

Federal Republic of Nigeria.
or following Sub-themes (i) Sustainable

Nutrient Management and Agricultural Development; (i) Soil Genesis, Classification and
Land Evaluation; (i) Biological Systems, Soils and Agriculture; (iv) Soil Management and
tion Management; (vi) Land, Environment and

Conservation; (v) Water Resources and Irriga
Climate Change; (vii) Socio-economic Issues in Agricultural Transformation, and (viil)

Legislative Issues on Soils, Land Resources and Agriculture.

More than 300 papers Were presented under the main

The focus of the papers was diverse, but major observations were adverse effects of erosion,
ill-planned

land degradation, desertification, deforestation, massive nutrient mining,
development projects, lack of appropriate legislation and gully erosion. Progressive shrinkag®
of agricultural land as a result of population pressure leading to over-exploitation of hillsides,
mangroves ecosystems and other marginal lands, loose W atersheds deforestation and 10ss 0
biodiversity and resultant implications to global warming and c{imate change. Pragmatf
paradigms Were nutrient management, erosion control environmental 1Y '
programmes and the use of soil information system for appr,opriate soil and land 1eSourC
utilization and management. Need for land use Policy to serve as guide for proper atilizatio?
and management of land and soil resources and appropriate Jegislation for the regulaﬁon and

practice of landuse /utilization and management

The pa ich 1 .
papers are rich in content and could serve useful purposes for researchers, policy

g. ' F

ncillary

Jude C. Obi (PhD)
Editor-In-Chief
30th October2014
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ROWTH AND NODULATION OF GROUNDNUT FERTILIZED WITH
INORGANIC N AND P ON DIFFERENT PEDONS IN MINNA, NIGERIA

sAfolabi, S. G., Hassan, M. F, Uzoma, A. 0., Lawal, B. A., Adeboye, M. K. A. and
Bala, A.

Dep.argz.e’{t of Soil Science, Federal University of Technology, PM.B. 65, Minna,
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ABSRTACT _
Growth and Nodulation of groundnut fertilized with inorganic N and P was evaluated on different

edons of the Teaching and Research Farm of the School of Agriculture and Agricultural Technology,
Gidan KW_élmo CApuS, lena In the month of March, 2013. There are 4 treatments as follows: control,
25kgNha', 60 kg Pha” and 25 kg N'ha" + 60kg P ha™. There were also 4 locations as pedon one, pedon
two, pedon .threc and.pedon four. The pot experiment was arranged in a Complete Randomized Design
(CRD) replicated 3 times. Result revealed that the effect due o the interaction between fertilizer and
location was not 51g1.11'ﬁcant. However location significantly affected plant height, nodule number and
nodule weight. Fertilizer only affected leaf number. Plantin g groundnut (SAMﬁUT 22) in pedon 3
support good growth and nodulation.

nitrogen would be sufficient to raise a good crop.
INTRODUCTION However, soil physico-chemical constraints,
Groundnut (Arachis hypogaea L.) is an  among other problems, pose an important barrier
important cash and food grain legume crop to actualizing optimum utilization of the benefits
grown for its edible oil and protein-rich kernels ~ of N,-fixation (Graham and Vance, 2003). It is an
in Sudan Savanna and Northern Guinea Savanna  important annual legume in the World and it is
of Nigeria. Itis one of the most popularand crops ~ mainly grown for oilseed, food, and animal feed
cultivated in more than 100 countries in six  (Pande et al,, 2003). It is the chief crop rotation
Continents (Nwokolo, 1996). Itis grownin25.2  component in many Sub-Saharan Countries.
million hectares with a total production of 35.9  Groundnut does best in sandy-loam and loamy
million metric tons (FAQ, 2006). It is sometimes  soils, and in black soils with good drainage.
grown as a sole crop in rotation with cereals to  Heavy and sticky clays are not suitable for
reduce striga infestation and improve soil  groundnut cultivation because the pod
fertility. Phosphorus (P) deficiency is the most  development is hampered in these soils. The
frequent nutrient stress for growth and  objective of the study is to evaluate the growth
- development of grain legumes including and nodulation characteristics of groundnut
groundnut in the Nigerian Savanna (Kamara ef (SAMNUT 22) as affected by application of
al, 2008). It is one of the most popular  inorganic N and P in different pedons of the
commercial crops in Nigeria and accounted for ~ Teaching and Research Farm of Federal
70% of the total Nigeria export earning between  University of Technology, Minna.

19_56 and 1967 but declined, to almost half of the
existing level of 1.7 million hectares (Larinde, ~MATERIALSAND METHODS
Study area

1999), between 1956 and mid 1980s due to

combined effect of drought and discase ( Misari  The study was carried out at the glass_house of
etal., 1980), and production was at 23,390,000  School of Agriculture qnd Agncultlural
Metric tons in 2002 (Larinde, 1999). Groundnut Technology Fedcx:al Umv'e.rsny oE T??I;I;OS?'gI)G
'S a safe, cheap and rencwable nitrogen source  Gidan Kwano, M)mna (lﬂt}}”d: 09" 3 0 =i
for crops not capable of fixing N, and therefore 27'11.4"E,251.6 gm '01\;:1 n;
€ood for agriculture as well as the environment  sea level), in the S.outhczn_Gl‘Jm’ea a(\j/«uM i‘m?'l
(Vance, 2001). Application of nitrogenous  Nigeria. The physica! %1;2{f:1rﬁ:11]11 Inins
Fertifizer i not required but that lower doses of consist of gently undulating RhIgh pi

and longitude 006

s
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developed on basement compl_ex rocksd ma?]?s?ﬁ
of granites, migmatites, gnel‘?ses an ;c;ns %
Inselbergs of “Older Granites” and low o
schists rise conspicuously_above the p}e;IEd-
Beneath the plains, bedrock 1s'deep1y weat tl -
and constitutes the major soil parent mater !
(saprolites) (Ojanuga, 2006). Climate of Minn

Soil sampling and analysis

The soil samples were collected from the depth of 0— 15 cm from four
Research Farm of the Federal University of Technology, Gidan Kw

longitude 6° 26’ 5.29"E and latitude 9°31" 34.40"N, 253 m above sea level, p
06° 25'00.94"E and latitude of 9° 32'03.50" N, 217 m above sea level, pedo
6°26'49.10"E and latitude 9° 30’ 39 46"N, 205 m above sea level. Pedon 4 is

Eandlatitude 9°30'47.7"N, 195 m above sea level. The samples were by

24"

n, sieved using 2 mm sieve, then 4k
pots were arranged at the
chemical properties. The soil samples were air-
particles size%nalysis by hydrometer method. pH

colorimetrically after Bray-

1 extraction. Exchangeable bases were
NH,0AC. Sodium and pot

assium were me
Magnesium by Na EDTA titration. Exchangeabl

Treatment and experimental design
4 kg of soil was filled in a pot, 12 pots for each
pedon, making a total of 48 pots for the 4 pedon.
The experiment was 4 x 4 factorial experiment
filted to Complete Randomized Design (CRD)
with three replications. The factors are; control,

25kgNha’, 60kgPha’, 25 kgNha'+60kgPha
‘and four pedon.

Agronomics practices

The pots filled arranged in the glass hoyse were

watered for three days before planting, The

groundnut seed (Samnut 22) were selected and

planted on the 3rd of May, 2013 at four (4) sceds

per pot. The plants were thinned to two plants per

potat 2 weeks after planting (WAP)and fertilizer

was applied the same day. Weeding was dope

manually at 2 and 5 WAP. Water application wag

on daily bases (as the plant required). Plants were
harvested 8 WAP. Shoots WETE cut at soj] level,
roots were also washed, nodules were collecteq,
counted and weighed. The plant height wag taken
at harvesting, biomass fresh weight, number of
leaf at physiological maturity, dry biomagg
weight and dry nodules wei ght, were taken,
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g of soil was collected in 12 sampling b
presentative sample w
dried, sieved and analys
was determined by usin g

glass house while a re

¢ acidity was extracted with | NKCI(Agben;

18 sub — humid withm
1284 mm and a distinct .

of;

: dry S€ason of Edhf’m

months duration oceurring frqy, Nove 00ut s

March. The mean maximum temperamré er {,
high throughout (about 33 5¢ Temg

a
March and June (Ojanuga,2005)_ £ mcmarly In

pedons ofthe Tea

Chin a
ano, Minng_ Pedo s and

N 1is o,
edon 2 has 4 lon

N 3 is located g longitude
located at longityge 6%
lked according tg the

ags for each Pedon. A 48
as collected for Physico.
ed for the fo)

. OWing: gy
pHmeterin both w

ted
Bitude o

n, 1993),
Statistical analysis

Growth and Nodulation data were subjected to
analysis of variance (ANOVA) and ‘the least

significance difference (LSD) were used to

Separate significantly different

means at 5%
probability level.

RESULTSAND DISCUSSION
The physico-chemical properties of the four
pedons :
The physico-chemical properties of the four
pedons were shown in Table 1. The textural
classes of the soils were sandy clay loam. The pH
in H,0 were slightly acidic. It implies that.some
plant nutrients may be readily available in the
soil. Brandy and wei] (2010) reported tha,t Yelcnsoe
of some plant nutrients fall between pH 5.> - 7<'u;
The available phosphorous was rated medl}lmlic
pedon 1,2 and 4 byt high in pedon 3. The OlgTon
carbon and tota| nitrogen were low in all -p.e( qré
¢ low organic contents of the soﬂb_,;vi
characteristics of the savanna due partly {0 :q}nic
decomposition and mineralization of otfi:ncs
Mmatter and to poor management (i.¢ SO‘I-n,Lm was
urning of crop residues by farmer). quwadon 2
low in pedon 1, 3 and 4 but medium in p¢
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Magnesium was medium in pedon 3 and 4 but
high in pedon 1 and 2. Potassium was low in
sedon 1 and 3 but medium in pedon 2 and 4.
Sodium was medium in all the pedons. The
Jominance of calcium on the exchange site may
pe attributed to calcium being the least casily lost
from the soil exchange complex. It has being
said to be the most abundant cation in exchange
complex of nearly all soils that are not as acidic
as to have high aluminium saturation (Brandy

and Weil, 2010).

Growth and nodulation characteristics of
groundnut as affected by fertilizer treatment
under four pedons
Growth and nodulation characteristics of
aroundnut as affected by fertilizer treatment on
different four pedons were shown in Table 2.
Plant height (cm) of groundnut was significantly
affected (P < 0.05) by pedon but not by fertilizer
treatment. Pedon 3 produced the tallest plants
(17.2cm). The shortest plants were observed at
edon 4. The difference in height of plants in,
pedon 1 and 2 were not statistically different (P>
0.05). Shoot biomass (g plant™) was also
significantly affected (P < 0.05) by pedons but
not by fertilizer treatment. Pedon 2 however
produced the heaviest plants (6.08 g plant™)
followed by pedon 3, 4 and 1. There was
however no significant difference between the
' shoot weight of the plants of pedon 2 and 3 and
also between the shoot weight of plants at pedon
{ and 4. Leaf number per plant was significantly
affected (P < 0.05) by fertilizer treatment] but not
by pedon. A combination of 25 kg N ha™ and §O
kgPNha" produced more leaves compargd with
the control and with sole N and P application. 25
kg N ha™ application gave a leaf number of 128
while 60 kg P N ha™ produced a leaf number of

114, Nodule number (plant™) was significantly
affected (P < 0.05) by pedons but npt
significantly affected by fertilizer treatments.
The highest nodule number of 87 was howcve?
produced plants supplied with 2 combination O

e RO

’”SN Promise 2014 Soil survey, ¢l

ssification, evaluall

25kg N ha™ and 60 kg P N hg™' The
number was produced by contré
Qroduced the highest nodule
followed by pedon 2, 1 and 4 i
Nﬁ?dule weight (g plant™) w
3 3 .
O'Of;c:)t'elfdloggfevf;rt;lll:ﬁfstsrl(]:atn?ent or pedon (P _>
: » Pl pplied with 25 kg N ha™
ploducc.ad.the heaviest nodules of (.13 g followed
by recelvn_]]g acombination of 25 kg N ha™ and 60
kg.P N ha™with 0.1 g plant™. The control plants
and plants receiving 60 kg PN ha™ produced the
lightest nodules (0.08 and 0.07 g plant™
respectively). Pedon 3 plants produced the
heaviest nodule weight (0.14 g plant™), followed
b_y pedon 2, 1 and 4 in that order. There was a
mgplﬁcant difference between the nodule
weights of plants grown on Pedons 3 and 4.

least nodule
I'plants, Pedon 3
number of 107
1 their sequence.
as not significantly

P.lan.t height and shoot biomass plant™ was not
significantly affected by fertilizer treatments
suggesting that the inherent soil fertility status
were probably sufficient. This is similar to the
finding of Ahmed et al., 2007 which observed
that groundnut is adaptable to environment to low
fertility status. It also suggests that SAMNUT 22
is nutrient efficient and may not need an
exogenous supply of N and P fertilizers.
Applying a combination of 25 kg N ha™'and 60 kg
P ha™ depressed the height of plant compared
with the control. Although the sole applications
of 25 kg N ha™'and 60 kg P N ha™ respectively
produced the taller and heavier plants, the
difference compared with the control was not
statistical (P > 0.05). Leaf number of plants
followed a similar trend except that it was
significantly affected by fertilizer treatments (P<
0.05) suggesting that nutrient supply determine
the number of leaves produced by SAMNUT 22.
It will however be needless to- supply a
ation of 25 kg N haand 60 kgha™ when
an give leaf number that are
as those produced when N

combin
sole application ¢
statistically as high
and P are combined.

. |
jon and land use planning
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Table 1: Physico-chemical pl‘l'l“'“"
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soils of each pedon collected froy, (he \.\

Soll Sclence Soclety of Nigeria (g5
University of Uy, (1,

__\___N\

~

Teaching and Research Farm ; 2 3 q
Pedon o e— 665 0685 705
Parameter 073 4 3 93
Sand (¢ kg?) 103 13. . ;
Silt (g kg™ 222 202 202 202
Clay (g ke?) Sandy clay loam
Texture class 1’:’7' : 4572 54':57 q4 :(;f
S I Tooo 1200 2000 1700
At 062 071 040 0.60

Available P (mg kg?')
Total Nitrogen (g ke?")
Organic Carbon (g kg?)

Exchangeable Cations (emol kg?')

4.60 5.90 4.10 4.50

Mg L1212 0.80 0.56
Ca? 128 224 1.60 1.68

K? 0.13 0.23 0.11 0.20

Na? 0.15 0.22 0.12 0.15

E?Jl.;h;ll;_;‘\’t"ﬂblc Acidity (cmol kg?") 56 25 ”5 5ic
A 5.18 6.31 513 5.00

Table 2 Growth and nodulation characteristics of groundnut as affected by fertilizer

treatment under four pedons

Treatment Plant Leaf number Shoot Nodule Nodule
height (plant Y biomass number weight
(cm) o plant’”’
Fertilizer (F)
Control 15.17 91.00 4.39 74.00 0.08
25kg N ha' 15.58 128.00 491 78.00 0.13
60k g Pha! 16.33 114.00 5.46 76.00 0.07
25kgNha'+ 60k g Pha'  15.00 133.00 5.41 87.00 0.10
LSD (p<0.03) NS 32.18 NS NS NS
SE+ 1.74 22.34 1.11 18.88 0.04
Pedon (P)
1 15.67 118.00 3:10 - 77.00 0.08
2 15.33 118.00 6.08 79.00 0.09
3 17.17 128.00 5.74 107.00 0.14
4‘ 13.92 101.00 3.25 53.75 0.06
LSS[g(p <0.05) f;j' ”N384 :?? 21’_;/'.19 0.06
Eone] e g . 8.88 0.04
or NS NS NS NS NS

Researches conducted in the Southern Guinea
§avanna have shown that phosphorus is very
important in shoot biomass production because it
aﬂ'cc!s dry matter production and accumulation,
Nitrogen has also been demonstrated to increase
carbohydrate and protein synthesis (Yusuf ez g/
2003). These explained that plants supplied witi;
25kg N ha™ were taller, heavier ang vigorous in
growth compared with the control (Table ‘7)
Pedons affected plant height and shoot biom':‘:
plant™ significantly (p < 0.05) and S
n'u,m?cr. Pedon 3 averagely produced the highest
values of growths parameter obscrved, followed

SSSN Promise 2014 Soil survey, classifie
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ation, evaluation and land uye

by Pedon 2, 1 and 4 in that sequence. Averagely
Pedon 3 soils are the poorest in nutrient stats
(Table 1) and support the fact that SAMNUT 221
nutrient efficient and very adaptable to poor soils
of the pedon. Nodulation characteristics assessed
a5 nodule number and weight plant W3
Signiﬁcam]y affected by (P < 0.05) pedon but ”0}
by fertilizer treatments. The highest nodtlé
number of 87 plants was produced by Pl
supplied with combination of N and P while ~1 .
N and P produced 78 and 76 nodule per "ti:“
respectively. These values were higher (h:‘al‘l ! 1
produced by the control but the difference =
not statistical (P < 0.05) suggest the fer

olc

(ihze!
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/
application may not be necessary. A similar
rrend Was obscxl‘ved for nodule weight except
that 60 kg P ha’ surp_rlsmgly depressed nodule
weight compared with the control. Pedon 3
sroduced the highest values of nodule number
and weight, followed by pcdon 2, 1 and 4 in that
sequence. The reason might be that SAMNUT
ient efficient and very adaptable to the

22 is nutrt
poor soils of the pedons of the Teaching and

Research Farm.
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