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ABSTRACT

The effects of vetiver grass strips on sediment trapping and soil loss were studied during 2010 raining season. Field
studies, conducted on 6% alfisol of loamy sand texture which is susceptible to sealing, allowed the comparison of
three situations corresponding to buffer strip widths of 3 and 40 m located at the down slope end of a bare
experimental field. This study aimed at comparing the rate of soil loss under vetiver grass strip and non-vetiver
hedges. The mean total sediment yield of the control plot was greater (28.76 kg/ha) than those in the vetiver plots.
The yield was in the trend of non-vetiver plot > plot 2 > plot 1 > plot 3 (28.76kg/ha > 8.94 kg/ha > 4.09 kg/ha >
3.99 kg/ha respectively). %). Satistical comparison of soil loss among the plots revealed that non-vetiver plot was

highly significantly different from the vetiver plots, while vetiver plot 2 was significantly different from vetiver plots
land 3 (p< 0.05)
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INTRODUCTION

Nigeria as a country is endowed with a vast rangeods and ecological environments. Many of theeds are
suitable for a variety of food crops, perennialpsopastures or forest reserves, depending upoprihailing
climate [9] An important factor responsible for tbeclining food production in south- west and otparts of
Nigeria is the mismanagement of natural resouraed,the resulting soil loss through overland fldle growing
competition for water and declining fresh waterorgses, the utilization of marginal quality water fgriculture
has posed a new challenge for environmental manageih?].

According to [5], rainfall erosion is the interict of two items; the rain and the soil. The amoafrérosion which
occurs in any given circumstances will be influehbg both. From observation, one storm can cause E@sion
than another on the same land and the storm wibeanore erosion on one field than the other [B @amount of
soil erosion which occurs under given conditionsifkienced not only by the properties of the sbilt also by the

treatment or management it receives. Water contminwith metallic effluent can cause several heatoblems
[13]

There are many conservation measures that haveuseerto control soil loss. They include: stubbldahing, crop
rotation, alley cropping, terracing, strip croppizugd so forth. The measures according to [2] ateally known to
the farmers, but due to farmers’ level of illiteyaand conservatism, they found it difficult to attipese measures.
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Most farmers admitted that despite improvementhigirtfarming method/techniques there have beenistens
decline in quantity of crop harvest [12]. They ge¢ to be convinced that it is profitable to congethe soil.

In recent times however, towards a sustainablecalguire, research has been intensified on theagffiof vetiver
grass technology to combat soil erosion and otgecwatural problems [4]. Therefore the objectivietiis study
was to compare the rate of soil loss under vetivass strip and non-vetiver hedges

MATERIALSAND METHODS

2.1. Location and Environments of Site

2.1.1 Experimental Site

The study was conducted on runoff plots of the Agray Department, University of Ibadan, located atryRoad.

Ibadan is located between latitude 7° 25’ and 7N\&ith of the equator, and longitude 3° 51’ andb8’East of the

Greenwich Meridian. Ibadan and its environs sh#nedclimatic condition that prevails in most of OState. There
are two seasons, the dry and the wet seasons. €hesemson is characterized by a mean annual dawffal
1289.2mm, [1].

2.2. Construction of Runoff plots:

Runoff plots in the experimental site were demaddgtom one another by well constructed bunds aihigh
with the traditional hoe. Amendments of these buwdse carried out whenever it was broken. The doiis the
bunds were not allowed to spread to the main plois was to minimize experimental error. The sizeaxh runoff
plot was 40m x 3m. At the bottom end of each @oftl and water runoff collecting devices made ugaficrete
weirs (30cm high) were constructed throughout timakcated plots, each with a collecting soil lagshdof 40 cm
long, 30cm wide, and 10cm deep. The lower end efpiot was cemented and three PVC pipes of 1m &t
10cm diameter were installed to convey the rurmthe drums|[8]

2.3 Measurement and Sampling of Sail loss

A determination of soil loss was carried out a#eery rain storm that causes erosion[7]. Priorditection of soll
loss from the tanks, the contents of the tankshe determination of soil sediment carried by rumvadter into the
collecting tanks was done by sampling a known va@whthe mixture from each tank after every storrBefore
taking the aliquot from the tanks into 50cl bottiee runoff water was thoroughly stirred. The sapken from
each of the tanks was taken to the laboratory dodied to settle for two to three days while thetevan the tanks
was drained for further use. The settled aliquas further filtered with Whatman's filter paper athé sediment
(residue) was put into a Petri-dish and oven di¢dThe dried sample was weighed and thereaftdtiplied with
the total runoff water in the collecting deviceditain the total weight of soil washed by runotbithe respective
collecting devices. This amount was then addedh¢odry weight of the eroded soil collected from tliieh. The
sediment was expressed in kilogramme per hectateitk using this equation:

Total sediment (kgh§ =  Sediment (kg)

Aréha)
n
Sed. 'Dws x Vol. of runoff
i=1.....n
Mq

Where,

Sed. = sediment yield within the plot

Dws = Dry weight of sediment from the aliquot (g)
Vol. = volume of runoff water in each tank (&m

Mq = measure of the aliquot (litre)

> =the sum of dry weight of sediment from the tanks
n = number of tanks

The eroded soils in the ditches were collectedweidhed. A known weight from each of the fresh gk® was
oven dried at 105°C. The oven dried weight was theaed to the one already obtained from the ditctha total
soil eroded from the plot. This was then convettekigha' of soil.
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Plate 2.1 A diagram showing the Vetiver plot a) and (b) No - vetiver plot

2.4. Statistical Concepts and Analysis of Experimental Data

The experiment consisted of two treatments; vetivet non-vetiver plots replicated three times @¥aslope. The
treatments were arranged in a Randomized Complietek BDesign (RCBD). The variability of the soil kbsvas
determined using the equation:

Soil loss (kg/ha) = _weight of eroded sedimen) (kg
Area obplha)

Least significant difference (LSD) was used to carepghe means. Coefficient of variation and Cotieteanalyses
were carried out to measure degree of variatiowden vetiver and non-vetiver plots.

RESULTSAND DISCUSSION

3.1 Soil loss among the Plots

As shown in table 3.1, the control plot soil losely ranged from 5.42 - 86.25kg/ha with a mean @ahi
28.76kg/ha, in plot 1, it ranged from 0.8-13.86lgitith a mean of 4.09 kg/ha and plot 2 recordeahge of 3.85 -
23.16kg/ha with a mean of 8.94kg/ha, while plo&8 la range of 0.71 — 10.42kg/ha with mean vallg3gkg/ha.
The mean total sediment yield of the control plasvgreater (28.76 kg/ha) than those in the veplas. The yield
was in the trend of non-vetiver plot > plot 2 >tplo> plot 3 (28.76kg/ha > 8.94 kg/ha > 4.09 kgtha.99 kg/ha
respectively). %).
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Statistical comparison of soil loss among the ptetsgealed that non-vetiver plot was highly sigrafitly different
from the vetiver plots, while vetiver plot 2 wagusificantly different from vetiver plots 1 and 3 €0.05). [2] has
demonstrated the usefulness and efficacy of vetivass strips as a soil and water conservation unessin their
research findings, vetiver grass strips apart fretducing soil loss and runoff water through effextsoil particles
trapping action, it improves crop yields.

Table3.1. Sediment yield (kg/ha) among Vetiver and Non-vetiver plotsfor eight storms

¢ Non—\I/etiver Vetiver Vetiver Vetiver dd
No. of Storms plot X Plot 1 Plot 2 Plot 3 Mean Std dev
(Control}

First 86.2¢ 13.8¢ 23.1¢ 1042 15.81 5.3¢
Second 6.25 0.8 5.66 0.71 2.39 2.31
Third 30.25 5.28 7.91 2.77 5.32 2.10
Fortr 70.0¢ 7.98 12.9: 5.62 8.8¢ 3.0t
Fifth 13.33 0.87 5.86 4.36 3.70 2.09
Sixth 5.42 0.92 5.02 1.48 2.47 1.82
Seventh 12.72 2.09 3.58 1.94 2.54 0.74
Eighth 5.75 0.91 7.42 461 431 2.67
M ean 28.76 4.09 8.94 3.99 5.67 2.52

Sd dev. = Sandard deviation

3.2. The variability in the amounts of soil loss among plots of the same land during rainstorm.

In comparing the effect of one storm and that &f ¢ther storm has provided a relative measure eptwer of

each storm to cause erosion. Also on a farm, aciwimeters away, the soil is different in soildakiring a given
rain storm, this work is in line with earlier wodf Browning, [2]. The amount of soil loss is diféamt among plots
of the same field (Fig. 1). The difference is bemmawne soil is more easily eroded than the othsd, this

vulnerability to erosion is what is meant by eralitip It is the reciprocal of the soil’s resistanto erosion.
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Fig 3.1. M ean sail loss (kg/ha) among plotsin vetiver and non-vetiver plots
CONCLUSION

A comparative evaluation of the efficacy of vetigass strips as soil and water conservation megassrmodest
attempt to determine the best way to explore thee afsvetiver grass technology in Nigeria. Soil lagas more
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pronounced in the control plot than vetiver plofstlte same land. Vetiver grass hedge is meant dacee the
velocity of runoff water and in turn have an effect deposition of eroded soils from up slope tdedént places
along the topography.
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