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ABSTRACT

An assessment of the agricultural potentials o$edpf Demsa floodplains in the Benue valley aséAdamawa
State Nigeria has been carried out. Ten (10) tbpsonples were obtained at 0-15cm and 15-30cm dapipectively
from randomly selected farmlands at Linga, Dili,aBlge, Mbomara, Dwam, Zuran, Kwale, Tahou, Kpamngadi Kudiri
villages of the study area for physicochemicalsteatl tests were conducted following standardscpdures. Tests results
revealed that textural characteristics of the switged from clay-loam to clay. Moisture contertshe soils ranges from
moderate to high (42.21% to 63.84%). Chemical aisliyndicated that the soils were moderately adjolit=5.54) to very
slightly aid to neutral (pH=6.72). Organic mattemtent ranged from low to moderate (0.72% to 1.320éhile total
Nitrogen content was very high (0.63% to 0.98%xilable phosphorus content was very low (0.07ppr@.idppm).
Total Exchangeable Bases (TEB) ranged from 24.62Kkgtioto 29.70Cmolkd giving rise to high Cat ion Exchange
Capacities (CEC) and high percentages of Base &g (PBS). The results gave a general indicatfohigh topsoil
fertility with Low sodium contents. Therefore, withe availability of water sources (River Benue &adninor streams as
well as lakes Fantami and Garambula) in the aheasails are considered viable for large scalgation farming of cereal

(Maize, Sorghum, Rice and wheat) and market ganggmiovided appropriate soil management practicesaried out.
KEYWORDS: Agricultural Potentials, Topsoil Fertility, DemB&éoodplain, Chemical Properties
INTRODUCTION

Amongst all the natural resources, soil assumes/anincreasing importance since the bloom andmlobmost
rural dwellers worldwide depend greatly on its poids for sustainable agricultural production. $tepotentials are
embedded in the term ‘soil fertility’, which is tls¢atus of a soil with respect to its ability tgply elements essential for

plant growth without a toxic concentration of agreent (Foth and Ellis, 1988).

Alluvial Soils are formed from various materialspdsited on flat to nearly flat slopes (floodplaits) fluvial
and/or colluvial processes, through water flow amevity force which result to variation in physicethemical, and
mineralogical properties, as well as nutrient acglation (Brubaker, et.al 1993). Thus, the produittiof alluvial soils is
often higher than the soils of uplands. The topsbikh is the upper part of the soil profile froa80cm depth (Esu, 1999)
is the most fertile part of the soil in terms ofiagltural productivity due to its high content lbbbth organic matter and

plant nutrients. This makes it an important soittipm for studies for fertility potentials.
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Demsa Local Government Area of Adamawa state i®wad with a vast floodplain of alluvial soil negjiand
supporting a large number of rural dwellers whosenstay greatly depends on the soils for livelihogden though the
soils are not very suitable for settlement develephnaue to its poor geotechnical properties (Yoananal 2011), there is
need for temporal assessment of fertility potestiafl the soils for agricultural productivity. Hendde assessment of

agricultural potentials of floodplain soils in tBenue valley area of Demsa, Adamawa state.

MATERIALS AND METHODS
The Study Area

The study area lies between latitude@BN and 933'N of the equator, and between longitudé33'E and 12
21'E of the prime meridian covering a total landaaof about 383.00Kn{see figure 1). The area is a flat floodable plain
characterized by slope angle ranging betweeandl 3 and a mean elevation of 137 meters (450 ft) abeeelsvel.
The major channels draining the area include RBesue, Gbalangun and Bwarran streams. The seleiti@ges for the

study included Linga, Dili, Bbange, Mbomara, Dwa&tnran, Kwale, Tahou, Kpamnyagi and Kudiri (see fegl).

The area’s climate is typically tropical, markedwegt seasons from April to October and dry sea$am while
the dry seasons form November to March. The hottestths of the year are mostly March and April wittean
temperatures up to about 428 while the coldest months are November and Deeemkith means of about 8.
Relative humidity ranges from 20-30% between ofuday and March to 80% in August and September (Agdeb1999)

Cretaceous sedimentary deposits make up the aheapdrtion of the Benue valley within which lieg thtudy
area is characterized by continental condition8iofa sandstones followed by marine conditions. $&diments which
mark the change in these conditions make up a variable sequence of sandstones and shales withlithestones
referred to as the Yolde formation (Bawden, 1972¢1@ying this formation are recent alluvial depsesithich make up the
soils of the area. The soils fall into 213 soil gy unit of Adamawa State soils (Ray, 1999; Usn2ii)5). They are
classified as Typic topaqualf (USDA) or Gleyic casab (FAO), with colors ranging from dark brown (10y2Bto very
dark grey (10yr 3/1), generally deep, poorly drdia@d medium textured. They are referred to as yoniz (young) soils
which do not show much horizon differentiation eir profiles (Usman, 2005).
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Figure 1: The Study Area
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Soil Sampling and Laboratory Analysis

Ten (10) villages were drawn at random for thiglgtilBased on area soil sampling method providetdy et.al
(2009), two soil samples were then obtained frondoanly selected farmlands of each village at 0-1%crd 15-30cm
depths respectively for fertility evaluation formhiwh mean values were obtained. The soil samplee wie-dried under
room condition for 48 hours, crushed and sievedgu8mm sieve then further dried for 24hours befuigjecting them to
various tests. Textural characteristics of the saihples were determined by Bouyoucos (hydromatethod. Moisture
contents were obtained in percentages using metldedsribed by Udo et.al (2009). Organic matter eantwas
determined by Walkley-Black Wet Oxidation methodcidity/Alkalinity reaction (pH) values were obtagheby
Electrometric method involving the use of pH metBegular Macro-Kjeldahl method described by Bremaad
Mulvaney (1982) was used to determine Total Nitrogercentages, while phosphorus contents werenauotdiy Bray P-1
method as described by Bray and Kurtz (1945). Exgbable bases (Ca, Mg, K, and Na) and exchangéhbled H were
all determined by Silver Thiourea method (Udo e2@09). Total Exchnageable Bases (TEB) and Totehaxgeable
Acidity (TEA) were then calculted by summation resfively. Cation Exchange Capacity values were adewp by
summation of corresponding TEB and TEA values.tds results were finally rated by standards adbpt@m Usman
(2005).

RESULTS AND DICUSSIONS

Textural and moisture content characteristics wdistd soil samples are presented on table 1. Thatseevealed
that the soils were clayey with textural classagjiag from clay loam in Dilli, Bange and Mbomaradiay in Dwam,
Zuran, Kwale, Tahou, Kpamyagi and Kudiri. This destlearly showed that the floodplain soils northtbe Benue
channel possessed higher percentages of sandhianits on ths southern floodplain. This couldgifdy be attributed to
some topographical variations the two sides whietbect on water and sediment accumulation durirgdl events.
The results also showed that soils of the southBoodplain were characterised by higer moiture eoig
(56.19% - 63.84%) than soils of the northern si221% - 51.98%) owing to the textural differenaésrementioned.

Table 1: Physical Properties of Demsa Vertisols

Sgir:;psle I?Ceﬁ:)h Particle Size Distribution (%) ngjsrsl Ci\)/ln(;lesr?tjr(;))
Sand Silt Clay
Linga 0-15 17.42 23.86 58.72 Clay 46.24
15-30 16.23 23.95 59.82 Clay 47.35
Dilli 0-15 22.10 32.60 45.30 Clay loam 42.78
15-30 19.34 32.83 47.83 Clay loam 43.16
Bange 0-15 21.63 36.0b6 42.32 Clay loam 42.21
15-30 19.74 36.11 44.15 Clay loam 42.77
Mbomara 0-15 23.16 35.6p 44.18 Clay loam 51.76
15-30 21.77 34.77 43.51 Clay loam 51.98
Dwam 0-15 16.68 15.11 68.21 Clay 60.11
15-30 16.02 15.74 68.24 Clay 62.04
Zuran 0-15 13.59 15.6Y 70.84 Clay 63.21
15-30 11.88 15.37 72.80 Clay 63.84
Kwale 0-15 16.86 24.17 58.97 Clay 57.17
15-30 14.25 23.94 61.81 Clay 58.95
Tahou 0-15 15.86 23.38 60.81 Clay 59.08
15-30 15.13 24.04 60.83 Clay 59.55

Impact Factor(JCC): 1.4507 - This article can be denloaded from www.impactjournals.us




| 66 E#elkYonnana, Aishatu M. Mubi & Suzana Peter

Table 1: Contd.,
Kpamnyagi| 0-15 19.18 22.31 58.51 Clay 56.19
15-30 18.78 21.96 59.26 Clay 56.82
Kudiri 0-15 16.88 24.31 58.81 Clay 56.57
15-30 16.02 24.3( 59.68 Clay 57.34

Table 2: Chemical Properties of the Soils

Sample: | Deptho Pho OMe| Tmo | AyP Exchangeable Bases: Exchangeable- Teho Tean Ceen
Sitesa | (Cmja ()| (Y%)o| (Bpujo (Cmolkg!)s Acidity-(Cmolkg™)e| (Cmolkg?)| (Cmolkgl)o| (Cmolkg )
o o o a o Ca= | Mgz| K= | Naz| Al= H= o o a o
Lingaﬁ 0-152| 582=| 121=) 0.822| 0092 | 18912 7937 0492 0.137) 031z 0432 27 46 0.74z 2820z | 9738 F
o 15-302) 5.79z) 0952 0.752| 009z | 19019 7977 0.462] 0.152) 0302) 0412 2759z 0.71z 28300 | 9749z |t
Dilliz 0-152| 6.34=| 1.09=) 0.91=| 0.08= | 18322 7119 0.3%92) 0.157) 043z 0422 25972 0.85= 2682 | 9683 F

o 15-302) 6.11=| 0.92=) 0.822| 0.08= | 18357 7179 0.38z| 0.157) 0412| 043 26052 084z 2689z | 96.88z |
Bangez | 0-15=] 5672 123=) 0.832| 0.07= | 20.209 §.339 0.37=] 0.11) 0.502] 0.3%= 27.03= (.89= 2792 | 9681 |
o 15-30) 5.53=) 0.98z| 0.81=| 007z | 20329 6419 0372 013z 0522 0382 2723z 090z 28132 | 96802 F
Mbomara= | 0-15=| 5.83z| 132=| 0.83=| 0.08= | 19459 7.729 0.33=| 0.115) 044 0352 2781= (.79= 28602 | 9724a F
o 15-302 5.83=) 1.01=) 0.77=| 0.07= | 19.525 7.71= 0.54=| 0.10=) 041=2| 032 2787 0.73= 28602 | 9745 f
Dwamz | 0-152] 5792 1312) 0.722] 0.0%2 | 19.739 8302 0.662| 0.172) 0420 0632 28 86z 1.052 29912 | 9649z
I 15-30 5.752) 0.98=| 0.68=| 0.08= | 19.18< 8353 0.61=| 0.18= 0422 065z 2832 1.07= 2939z | 96362 F
Zurana | 0-152| 6.01=| 1.11=| 0632 008z | 19.892) 8877 0762 0.172) 0562 0412 25692 097= 30662 | 96.84a
o 15-302) 5.95=) 0.87=| 0.6=| 0.08= | 1991 §8% 0.73=| 0.172) 0.53=2| 032 29.70= (.85 30552 | 9722 F
Kwalez | 0-15z| 6.72=| 1.072] 098z| 007z | 19.802 696 0.89z| 0.11z) 0352 0322 27762 0.67= 2843z | 9764a F
o 15-302) 6.712) 0.84z) 0942 007z | 19847 6.707 0.852] 0.117) 0332) 0320 2750z 0.65z 28150 | 9769z |
Tahouz | 0-15z| 6.10z| 0.7%z| 0.902| 0.10z | 18.23< 6.245 0932 0.09z) 040z| 034 25492 0.74= 26232 | 97182 F
o 15-302) 6.11=| 0.722) 0.83=2| 0.09= | 18287 6.269 0.90z| 0.117) 0402| 033z 2555 0.73z 26282 | 9722a f
KEamn}'ag'ﬁ 0-15=] 5.56=| 1.01=) 0.92=| 0.10= | 1858 5.029 091z 0.117) 0462 0462 24622 (.92= 25542 | 96.40a
o 15-30) 5.54=| 0.88z| 0.86z| 0.09= | 18.607 5119 091=f 013z 0452 044z 24752 089z 25642 | 96.53a F
Kudii= | 0-152| 5.54z| 1.132| 0.89=| 0.09= | 19425 5135 0.89=| 011z 044=| (044a 25552 (.88= 26432 | 96.672 F
o 15-30) 5.552) 0.92=] 0.82=| 0.09= | 1948 517 0872 0.11=) 0442 045z 25632 (.89= 2651 | 96.64a
Meann o | 501 1.02c) 0.820) 0.08z | 19.250 6.970 0.67¢) 0130 0430 04l 27020 0.84u 2786 | 96990 -

Py -

"

Chemical properties of the soils are presentedible 2. The results showed that soil reaction (gdiles of the
soils ranged from 0.53 (moderately acidic) to 6(V&y slightly aid to neutral). Even though theulés showed that soll
acidity tend to increase with depth, variation®t5cm and 15-30cm of the topsoil were insignificadrganic matter
content ranged from low (0.72%) to moderate (1.3p#8sibly due to continual wash of the floodplainface by annual
floods. The results also revealed very high Totiéldgen (TN) contents (0.72% - 0.98%) which coutdditributed to the
combined processes of atmospheric nitrogen fixagind nitrification of amonium conpounds generateaf the little
organic materials present. On the other hand, aail Phosphorus contents were very low with a mzartent of
0.08ppm. A general assessment of exchangeable shgegd very high Total Exchangeable Bases (TEB)egawith a
mean of 27.02Cmolky high Cation Exchange Capacities (CEC) and vegy flercentage Base Saturation (PBS) values,
which reulted from high Calcium, Magnesium and Bsitam contents with low Sodium. The high exchantgehases and
TN contents of the soils indicated high fertilitatus.

CONCLUSIONS

Studied floodplain which covers an area of abo®.@8knf is large expanse of land, large enough for intensi
irrigation crop cultivation in commercial quantitithis research has unveiled the fertility potestiaf the soils for
cultivation of such corps as rice, sorghum, cowpegar cane and market gardening among others apgeopriate soil

management practices.
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