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ria (SSSN) was held at the Fed
State, Nigeria, from 7 _ 11" March, 2011. The them,
ment, Global Climate Change and Food Security" 1
articipant, comprising of eminents
ff, Chairman of Budgetand Finap,
re presented and after they v
Journal and fifty-one (51);

il Sci ' f Nige
The 35" Annual Conference of the Soil Sciencé Society of Nig

University of Technology (FUT), Minna, Niger

the Conference was “ Soil Resources Manage '
Conference was atten ndred (400) registered p

Scientists fromwithina inc!uding,.Prof. S. Norc:sllwe
International Union of S ). Ninety-six (96) paper

peer reviewed, eleven for publicatlon in
publishedin this book of Proceedings.

ded by over four hu
nd outside Nigeria,
oil Science (IUSS
(11) papers were selected

concern about the deleterious impact of clima

In recent times, there has been growing societal ! ' ' |
change in the achievement of food security in the developing countries. The increasing demand f

food is leading to environmental degradation, thereby exacerbating factors such as increasing carbc
dioxide concentration in the atmosphere, in part, responsible for climate change. This is furth
undermining the food systems upon which food security is based. Soils represent an importa
terrestrial stock of carbon inthe form of soil organic matter and contain approximately two tothreetime
as much as terrestrial vegetation and atmosphere respectively. Thus, the dynamics of soil organi
carbon as affected by agroecosystem, to a large extent, affects the carbon dioxide concentration in th
atmosphere, as well as global climate change. The theme of the Conference is therefore aptand timely
in order to discuss soil management strategies to reduce carbon dioxide concentration in the
atmosphere, throughincreasing terrestrial stock of carbon as well as improving soil fertility.

The sub themes on which papers were presented, addressed the various areas of soil science thatwi
not only help to manage the soil to mitigate the impact of climate change, but improve the fertility of th#

soil for optimum and sustainable prod uctivity. These sub themes were:

Integrated Nutrient Managementand Food Security.

Biological Interactions in the Soil and Food Secu rity.

OrganicAgriculture and Climate Change.

Soil Genesis, Classification and Land Evaluation.

Land Use Systems and Climate Change.

Tillage and Sail Conservation for Enhanced Food Security.

Irrigation Management, Climate Change and Food Security.

Envfronmental Managementand Climate Change. .

Socio-economic Implications of Climate Change on Soil Resources Management
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Agricultural activities are partly responsible for changing the world's climate and giving rise to oth?
{

:A?;"‘;r::irl?;né)a;vcer;sgr%e;tIgﬂ:?m?vlgarbon and nitrogen cycling. The achievement of food secuf
New Partnership for Africa Devzlg mGS). Poverty/Hunger Alleviation, Environmental Protection an
remaiosia majarchallerige:for Nigperiznif(hl\llgpgfriﬁwzczoga\:vg;ici:ties of Agriculture and Environmer!

iti . . N I is theme L. ¢ onll
Sir:fu;zuti'eti)ru éigg:i(jeendc:: I;::gitnsml soonists from both within and outsidé ?I:et '::Ijutrlmr?r;'t‘cl)vizllr:aitiveb
effects of climate Change' o fogz and pfoffer soil management strategies to mitigat,e the negatiVf
proceedings, therefore contain ve security E}nd the environment. This edition of our Conferencq,
F leviating poverty and hunger, an (;); xaeluaple information for the attainment of food security, theref
and environmental quality. | 'therefo nvironmental protection for sustainable biological prc;ductivity
management experts scienti;‘.ts iy recommend the publication, for th ; : menta‘

. , policy makers, industrialists ang busir;ess invee l:Se of environ
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. ABSTRACT
ion and yield response of soybean to rhizobium inoculation was evaluated
j a field experiment at the experimental farm of the Federal University of Technology,
finna during the 2010 rainy season. Treatments consisted of five varieties of soybean,
16X1448-2E, TGX1951-2E, TXG1945-3F, TXG1835-10F and a local check, either
noculated with ‘legume fix'. The experimental layout was ox5 factorial
domized complete block design with three replicates. The
0.05) inoculation x variety effect on grain yield, nodule dry
d podding. For inoculated plots, TGX 1448-2E had the
1 followed by TGX 1945-3F, TGX 1951-3F, local
e. With the exception of TGX 1835-10F,
Among the inculcated treatments,
TGX1951-3F, while the yield

llest. The sameé trend was observed among the

rinoculated treatments, except that the local variety had the second best yield. On the
aerage, inoculated variety of TGX1951-3F, TGX 1945-1F and TGX 1835-10F had the

scond best flowering dates than the local variety and TGX1448-2E in that order. The
ame trend except that the local variety flowered

noculated treatments exhibited the S _
derthan others. Similarly inoculated plots of the local variety poddded later than tho-se. of
16X1448-2 ' _1F and TGX1951-3F In that sequence. A similar

o= - TGX1945-1F an !
EXiBa d plots, except that TGX 1448-2E podded earlier

;atlem was observed for the uninoculate
i TGX 1951-3F.

growth, nodulat

uninoculated ori
axperiment arranged in a ran
esults revealed @ significant (p<
weight, days to 50% flowering an
tighest nodule dry weight, of 0.31g plant-

wiety and TGX 1835-10F in that sequenc
ht of all the varieties.

noculation increased nodule weig
yields followed by

16X 1448-2E produced the largest grain
moduced by TGX1835-10F was the sma

soybean, variety-

fa e
YWords: Alfisol, inoculation, RhizoPIU™
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INTRODUCTION
w crop. Its production and utilization hag erpang
O Nigeria over the past 10-15 years (Sanginga, 2003). It ma;:
for maintaining soil fertility of our agricultural soils which are often constraineq i the;,
ability to sustain productive farming systems due to factors associated with low femr,w
sodicity, salinity and extremes of acidity and alkalinity. These same attributes can alsr;
have a negative impact on the Soybean-Rhizobium symbiotic relationship reducing th,
ability of indigenous rhizobia to form nodules with optimal N2~ fixing capacity, hence
impeding the continued success of soybean in Nigerian agricultural systems. The ITA
breeding programme since 1977 has been using the principle of soybean selection for
promiscuity (ie the ability 10 nodulate with a wide range of indigenous rhizobia so that the
crop could be grown by farmers without rhizobial inoculation(Kueneman et al.1984)
Results of laboratory evaluations of early rhizobial collection from Nigeria from 1979 ¢
1984 (Rao et al., 1985; Sinclair and Eaglesham, 1990; La Favre et al., 1991) showed tha
local strains nodulating promiscuous soybeans comprise approximately only 10% of the
total soil rhizobial population which were ineffective on US soybeans. The presenct
therefore  of indigenous bradyrhizobia populations does not necessarily ensuré tha
adequate nodulation and N fixation will occur in the various promiscuous soybean lines
This still leaves us wondering whether indigenous rhizobia adequately meet tne yiel
potentials of these promiscuous soybean varieties.
The evidence of Okereke and Eaglesham, 1993; Olufajo and Adu, 1993; Sanging? ¢
al. (1996) suggests that inoculation response are possible. Sanginga et al (1.996
indicated that when less than 10 rhizobia cells g of soil”" were present there was ¢ =
to-inoculgte..Howe-ver, in this research, since we did not determine the need 10 inoc?
pngr to fuild ln'vestlgaFion, we assumed that given an indigenous rhizobia population of 5‘
10° cell g™ soil and elite strain population of 5 x 10® cell g™ of peat, we needed 10 appll®
of peat per kg of seed to ensure response to inoculation of five soybean varieties "
TGX 1448-2E, TGX 1951-3F, TGX 1945-1F, TGX 1835-10F and a local chec " 4

experiment was carried out in Min . igend-
na, the southern Guinea savanna zoné of NIg ol

aim was to evaluate thei i : m
r response to inoculation with ‘legume fix' in order to rece

varieties with highest nodulation and yield potentials for farmers’ use

Soybean is a relatively ne
. approximately 10-fol

MATERIALS A
Study Area ND METHODS

The research was carried out on
the farm of School ' and ° i
L : of Agriculturé i
Technology, Federal University of Technology permanent site si?uated at "ﬂomewrs
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’ mpling and Analysis
or o p|an.tmg, S?ll samples were collected randomiy
n the field, with soil auger. A total of 20 soil y at 0-20cm soil depth from 20
samples were ligh il samples were collect [
# s ‘ei" es ‘pan"d‘ plant dg ;Iy C‘r\L.l}shed and ‘'sieved with a 2mm and 0 Sm::j':nd a:"
. qove St e o ther ebris and then mixed to obtain a composite. sam Ilevg Z
Lvere there ik, msl¥ 1he e. ou
A ,we;th'ods- as ‘folﬂlovf far™tar® detemiiattsn-‘of*physibo-chemiCa pr0p§rtie's by
7 rd'm'r'rieth'dd’ (Bou ‘:S' so|| pfamlclle"-_S‘lZ'e‘idistribution' was determined by-the
e G0t M e e H Was measred by using a pH meter in both
et and i 2 _Soluthr.\*(sml‘éoli]t'idﬁ" ratio 1':2:5) (Roswell, 1994). Total
iroger Was: es‘"::‘ated Iby the ‘kjedhal method ‘(Bremner'and Mulvaney, 1982) and
in the soil by di idati P '

y dichromate oxidation and titrating with ferrous ammonium

organic carbon |

sulphat?.:(wé_l»‘kl?}’n».' 1 947) A\{?ilab_le_?was determined colorimetrically after Bray-|
extraction. Exchangeable bases was extracted with nietitral IN NH,0Ac. Total Na* and K*
yere measured. by using a flame photometer, Ca”" and Mg* by Na-EDTA titration

(Agbenin, 1995). Exchangeable acidity was extracted within KCI.

.50

erimental design
The total land area of 22 5m by 22.0m
fidged. The land was divided into six blocks i.e.
Each block was further divided into plots of sizé 4
was im while spacing between replicates Was
varieties namely TGX 1448-2E, TGX 1951-3F,
variety either inoculated of inoculated with le
- experiment were arranged in @ mized complete bloc

Treatments and exp :
i e. 0.0495 hectares was cleared, harrowed and

two blocks representing one replicate.
5m by 3m. The spacing between blocks
om. The treatments were five soybean
TGX 1945-1F, TGX 1835- 10F and local
gume fix. The ten treatments of the

k design.
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amination of the
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| inoculants to treated seeds. A basal urea fertilizer wa's1 appli.ed to all the plots i bandsop
week after planting (WAP) at the rate of 20 kgN ha™' to give the _starter N effect, p;a,:;
were thinned to two plants per stand at 2 WAP. Two manual weeding were done at? an;
6 WAP. Due to the clayey nature of soil; drainage channels were constructed to drain 1,

soil where rain fell uncontrollably (rainfall data not available).

Data Collection and Statistical Analysis .
The yield data was taken at harvest. Plant height, shoot biomass, leaf number g

nodulation were taken at 50% .podding. The statistical package, Statistical Analys
System Version 2.2 for window copyright by SAS inc. (2000) was used to determine
treatment effect at 5% level of significance. The least significant difference (LSD 5%) was
" determined in order to compare significant treatment effects. Duncan multiple range tests
was used to separate means. Correlation analysis was done to correlate growth and yield

parameters.

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

Parameters Values
Sand (%) 75.88
Silt (%) © 0.70
Clay (%) 23.42
Textural class Sand clay loam
pH in CaCl, 6.41
pH in HO (1:2.5) 6.91
Available P (mgkg™) 9.00
Total Nitrogen (g kg™) 0.28
Organic C (g kg™) 6.5
Exchangeable cations (cmol kg™) '
1\:"3:: ' 1.00

; 3.10
K™ 0.48
Na 0.29
Exchangeable acidity (cmol kg™) :
AL% 4 H*
ECEC ios

oA
e et A H?‘
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RESULTS AND DISCUSSION
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M inoculated

Duninoculated

Days to 50% flowering

TGX-1448-2E TGX 1851-3F TGX 1945-1F TGX 1835-10F Local variety
Varieties

Fig. 2 Days to 50% flowering of soybean varieties as affected by
inoculation treatments.
Bars of the same days to 50% flowering with different letters are
significantly different (P<0.05).

Growth, nodulation and yield parameters

Table 2 shows the growth response of soybean varieties to inoculation. Averagely,

TGX1448-2E produced the heaviest nodule (dry wgt), followed by TGX1951-3F or TGX

1945-1F, local variety and TGX1835-10F in that sequence suggesting that variation exist

in nodulation across varieties tested. Soybean variety TGX1835-10F that had the samé
nodule weight with or without inoculation implied that the indigenous rhizobia strains were
as infective as the elite strains. Otherwise, the Poor response to inoculation may be 82
result of the dominance of indigenous strains of rhizobium at its nodules (Ge and Xv
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Fig. 3 Days to 50% podding of soybean varieties as affected by
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Bars of the same days to 50% podding with different letters are
- sianificantlv different (P<0.05).
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Conclusion

Generally, the positive correlation of nodutation with yiokd implied that the nodulated
sants probably produced more and heavier seeds. The significant improvemnent in yield
42 1o inoculation of TGX1448-2E, TGX1951-3F and TGX1045-1F with legume fix was
wserved in the study. These vaneties also showed superior nodulation as a result
socufation and should be the focus for further studies 1t is however important to establish
e need for inoculation using appropriate methods 1o know the population of indigenous
tizchia strains in the sodl prior 1o inoculation with elite strains. This will be the key to the
#velooment of a comprehensive soil survey across the soybean growing sites of Minna
© 25 1o provide a critical anatysis of the background rhizobia population. This might save
s'om too many generalizations thal may result 1o the abuse of rhizobium inoculants.
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