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Abstract: Soil erosion has been at the forefront of the degradation of soils under different land-use types in southeast Nigeria. Hence, this research aimed to determine the erodibility of the soils under different land-use types in Mbano. The four land-use types selected were oil palm plantation (OP), cassava farm (CF), pineapple orchard (PO) and plantain plantation (PP). However, clay dispersion ratio (CDR), clay dispersion index (CDI) and clay flocculation index (CFI) were the erodibility indices used. A total of 5 composite samples were collected randomly from each type of the land-uses at a depth of 0–20 cm using the free survey. The samples were subjected to laboratory analysis. Data generated were analyzed statistically using a completely randomized design of analyses of variance (ANOVA) and correlation. CDR had an increasing order of 47.9% <48.16% <51.49% <56.24% for soils under CF, PP, PO and OP, while CDI had 36.44%, 29.06%, 40.96% and 49.04% for soils under OP, CF, PO and PP land uses. CFI had 63.62%, 71.24%, 59.14% and 50.96% for soils under OP, CF, PO and PP, respectively. The ANOVA indicated that studied erodibility indices had no significant difference (p=0.05) among the soils under the different land-uses. The research will unite farmers and other land-users in adopting only good conservation practices that will aid the sustainability of the area.
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Introduction

Soil erosion depends on the erosivity of the rainfall and erodibility of soil. The soil erodibility depends primarily on the nature and amount of soil aggregates, organic matter content, hydraulic conductivity, root abundance, and particle size distribution. According to Nyakatawa et al. (2001), soil erosion is a major environmental problem worldwide. Water erosion carries soil nutrients, pesticides and other harmful chemicals into rivers, streams and groundwater. Eroded soils are deposited in water systems leading to pollution and siltation, which brings about reduction of water quantity, and eventual siltation and drying up of rivers, water reservoirs and dams. Hence, the aquatic life is eventually eliminated and land productivity reduced drastically. Soil erosion is one of the most serious forms of land degradation in the world (Sohan and Lal, 2001). Elirehema (2001) states that more than 56% of land degradation is caused by soil erosion, raising a global concern on land productivity. Changes in land-use due to urbanization, agricultural expansion, deforestation, and monoculture productions have led to an accelerated and spatial increase in erosion.

Agassi and Bradford (1999) have found that erodibility varies with soil textures, aggregate stability, shear strength, soil structures, infiltration capacity, soil depth, bulk density and soil organic matter. However, soil erosion in areas of very intense rainfall has been estimated using water-dispersible clay and its indices (Igwe and Agbatah, 2008; Calero et al., 2008). Seta and Karathanasis (1996) and Heathwaite et al. (2005) have ascertained that clay and silt dispersions, when soils are submerged in water, affect a lot of soil physical and chemical properties such as shrink-swell for soils with very high clay contents, water-retention characteristics and hydraulic conductivity, crusting and sealing. Soil erodibility can be determined using various soil erodibility indices based on soil characteristics. Erodibility indices like clay dispersion ratio, clay dispersion index, clay flocculation index have been employed by different authors (Oguike and Mbagwu, 2009; Chris-Emenyonu and Onweremadu, 2011) to assess the soil erodibility. Igwe (2005) has remarked that the clay-dispersion ratio and clay dispersion index are good indices for predicting erodibility in soils of south-eastern Nigeria. However, not much information is available on these erodibility indices for the soils of south-eastern Nigeria. According to Igwe and Udegbunam (2008), CFI is a perfect index for predicting soil erodibility and a useful micro-aggregate index. Soils high in CFI are well aggregated and will not easily disperse in water.

Therefore, there are needs to provide the erodibility data that will enable agriculturists, engineers and other land-users to know the areas prone to erosion. These will enable them to provide control measures and embrace sustainable land-use practices that will help to check the menace in the future. Hence, the study was undertaken to evaluate the erodibility indices and soil properties affected by different land-use types in Mbano, south-eastern Nigeria.

Materials and Methods

Study area

The sites are situated at Mbano in Imo State, south-eastern Nigeria. The area lies between latitude 5°35' N to 5°48' N and longitude 7°02' E to 7°18' E. A tropical wet and dry season prevails in the study area. The wet season extends from March to October with peaks in June/July and September (Iloeje, 2002). In some years, rainfall may be prolonged while the onset may be delayed in some other years. The area has an annual mean rainfall of 2000 mm and an annual mean temperature of 27°C (NIMET, 2015). The area is geomorphologically plain and nearly flat with a gentle slope, while dominant vegetation types are tropical rainforests (Onweremadu and Uhuegbu, 2007). The study sites comprised four land-use types, including oil palm plantation (OP), cassava farm (CF), pineapple orchard (PO) and plantain plantation (PP).

Soil sampling and analysis

Soil samples were randomly collected at a depth of 0–20 cm from surface soils at different sampling points on each of the four land-use types. The collected samples were air-dried, sieved and subjected to routine laboratory analyses. Particle size distribution was determined by the Bouyoucos hydrometer method (Gee and Or, 2002). Soil pH was determined electrometrically using the glass electrode pH meter in a solid-liquid (water) ratio of 1:2.5 (Hendershot et al., 1993). Exchangeable bases were determined by the neutral ammonium acetate procedure buffered at pH 7.0 (Thomas, 1982). Exchangeable acidity was determined by a method described by McLean (1982). Total carbon was determined by the wet digestion method (Nelson and Sommers, 1982). The soil moisture content at saturation was determined by the Klute method (1986). Soil bulk density was determined by the core method (Grossman and Reinsch, 2002). Total porosity (Po) was obtained from bulk density (ℓp) values with an assumed particle density value of (ℓs) 2.65 gcm-3 as follows, Porosity (Po) = 100 – (ℓp/ℓs) ×100/1.

The clay-dispersion indices were calculated as follows:

Clay dispersion ratio (DR) = {(% silt + % clay (H2O)} / {% silt + % clay (calgon)} × 100;

Clay dispersion index (CDI) = {[% clay (H2O)] / [% clay (calgon)]} × 100;

Clay flocculation index (CFI) = [% clay (calgon)] - [% clay (H2O)] / [% clay (calgon)] × 100.

The higher the CDR and CDI, the higher the ability of the soil to disperse while the higher the CFI, the better aggregated the soil. The clay dispersion ratio was used to determine the erodibility of the soils. Hence, soils with a clay dispersion ratio greater than 15% are erodible, and with less than 15% are not erodible.

Statistical analysis

Analysis of variance (ANOVA) for a completely randomized design (CRD) was used to compare the influence of the land-use types. Similarly, the least significant difference (LSD) at the 5% probability level was used for comparison. The correlation was used to determine the relationship between erodibility indices and selected soil properties.
Results and Discussion

Table 1 shows that the textural class of the studied site is predominantly sandy loam and loamy sand. Sand particle dominated among the soil particles of the different land-uses with mean values ranging from 829.60 to 857.56 g/kg. The sandiness of the soils suggests low moisture content and high porosity which indicate high infiltration and erosion. There was no significant difference in sand content among different land-uses, which could be associated with homogeneity in the parent material and climatic conditions. The sandy nature agrees with the findings of Enwezor et al. (1990) and Ahukaemere et al. (2012) that soils reflect the parent material from which they originated. However, soils that have high sand content are prone to erosion due to a low binding agent. There was no difference among soils under OP, CF, PO and PP land-uses in terms of silt particles. The level of silt content is in concurrence with the findings of Osujieke et al. (2017) in soils of south-eastern Nigeria. The OP soils (105.76 g/kg) had the highest clay particle while the PO soils (84.48 g/kg) had the lowest among the studied land-uses. However, the land-uses indicated the low clay content which agrees with the findings of Malgwi et al. (2000) and Wakene (2001) and it is attributed to sorting of soil minerals by biological and/or agricultural activities, clay migration or surface erosion by runoff or combination of these. There was no significant difference (p = 0.05) in clay content among the different land-uses. This conforms to the findings of Onweremadu and Mbah (2009) that suggest the effect of climate on the area under the same agro-ecological zone. The presence of clay material provides the required bondage between the varying soil particles resulting in the formation of more stable aggregates which makes them less susceptible to erosion. However, clay absence reduces the capacity of the soil particles to bind together and form aggregates that can resist the shearing force of flowing water, thus making the soils vulnerable to soil erosion. This is in compliance with the finding of Parfitt and Salt (2001), who have indicated that higher clay content of soils reduces erodibility. Hence, soils with low clay content are more prone to erosion and have lower binding forces and poor cohesion. Bulk density had mean values ranging from 0.96 to 1.14 g/cm3 among the different land-uses. However, bulk density of soils of CF and PP differed significantly (p= 0.05) from that of OP. while the bulk densities of soils of CF, PO, and PP land-use types showed no significant difference. This was in agreement with the work of Lemenih et al. (2005), who have postulated that the significant difference is due to land management practices and land-use history. Heard et al. (1988) have stated that soil bulk density is an important property in relation to water erosion since it determines the level of compaction, structural development, and cohesiveness of soils. However, the soil of PP land-use type had the highest bulk density, which can lead to losses by surface runoff among the land-uses due to a low infiltration rate. This is in concurrence with the findings of Weil and Brady (2016). Soil moisture content was low in all the studied land-uses, which could be associated with high sand content, low organic matter and high porosity.

Table 1. Soil physical properties of the studied land-uses.

	Rep
	Sand
	Silt
	Clay
	TC
	BD
	MC
	Po

	
	g/kg
	
	(g/cm3)
	%

	OIL PALM PLANTATION (OP)

	1
	858.40
	31.60
	110.00
	SL
	0.95
	9.20
	64.20

	2
	887.60
	28.00
	84.40
	LS
	1.02
	10.14
	62.00

	3
	811.00
	70.00
	119.00
	SL
	0.88
	21.61
	66.80

	4
	822.40
	66.20
	111.40
	SL
	1.07
	7.28
	59.60

	5
	830.00
	66.00
	104.40
	SL
	0.90
	6.99
	66.10

	Mean
	841.88a
	52.36a
	105.76a
	
	0.96b
	11.04a
	63.74a

	CASSAVA FARM (CF)

	1
	858.00
	64.00
	78.00
	LS
	1.02
	9.69
	61.50

	2
	862.40
	31.60
	106.00
	SL
	1.06
	9.64
	60.00

	3
	861.00
	60.00
	79.00
	SL
	1.25
	7.86
	52.80

	4
	852.40
	50.00
	97.60
	SL
	1.09
	11.04
	58.90

	5
	854.00
	72.00
	74.00
	LS
	1.12
	12.07
	57.70

	Mean
	857.56a
	55.52a
	86.92a
	
	1.11a
	10.06a
	58.18b

	PINEAPPLE ORCHARD (PO)

	1
	872.60
	31.80
	95.60
	LS
	0.96
	15.36
	63.80

	2
	810.00
	100.00
	90.00
	SL
	0.96
	5.83
	63.80

	3
	862.40
	80.00
	57.60
	LS
	1.11
	4.45
	58.10

	4
	814.00
	91.40
	94.60
	SL
	1.20
	12.08
	54.70

	5
	870.00
	45.40
	84.60
	LS
	1.10
	15.84
	58.50

	Mean
	845.80a
	69.72a
	84.48a
	
	1.07ab
	10.71a
	59.78ab

	PLANTAIN PLANTATION (PP)

	1
	841.00
	56.90
	102.10
	LS
	1.11
	10.56
	58.10

	2
	811.00
	40.00
	149.00
	SL
	1.12
	8.33
	57.70

	3
	810.00
	114.00
	76.00
	LS
	1.25
	12.26
	51.20

	4
	840.00
	118.60
	41.40
	LS
	1.05
	13.26
	60.40

	5
	846.00
	37.60
	116.40
	SL
	1.16
	11.74
	56.23

	Mean
	829.60a
	66.65a
	96.98a
	
	1.14a
	11.23a
	56.73b

	LSD(0.05)
	31.84NS
	37.57NS
	31.94NS
	
	0.117
	5.646NS
	4.609


Rep= replicate; TC= textural class; SL= sandy loam; LS= loamy sand; BD= bulk density; MC= moisture content; Po= porosity; LSD= least significant difference; NS= not significant.

The result, as indicated in Table 2, shows that the soil pH (H2O) had mean values ranging from 4.97 to 5.48 among the different land-uses. The soils under the land-use types were moderately–strongly acidic according to the rating of Chude et al. (2011). The CF soil was the most acidic while the PP soil was the least acidic. The acidic nature of the soils of the various land-use types could be attributed to organic acids released by litter decomposition (Jandl et al., 2004) and parent material. 

Table 2. Soil chemical properties of the studied land-uses.

	Rep
	pH
	Ca2+
	Mg2+
	K+
	Na+
	TEB
	TEA
	ECEC
	OC

	
	(H2O)
	cmolkg-1
	(%)

	OIL PALM PLANTATION (OP)

	1
	4.68
	0.20
	0.28
	0.02
	0.04
	0.54
	5.94
	6.48
	3.42

	2
	4.69
	0.12
	0.18
	0.03
	0.05
	0.38
	7.14
	7.52
	2.82

	3
	5.63
	0.26
	0.42
	0.02
	0.03
	1.33
	1.60
	2.93
	2.80

	4
	5.74
	0.40
	0.12
	0.02
	0.03
	0.57
	1.20
	1.77
	2.78

	5
	5.78
	1.00
	1.10
	0.02
	0.02
	2.14
	3.30
	5.44
	2.76

	Mean
	5.30ab
	0.40b
	0.42b
	0.02a
	0.03ab
	0.99ab
	3.84a
	4.83a
	2.92a

	CASSAVA FARM (CF)

	1
	5.05
	0.48
	0.12
	0.01
	0.04
	0.65
	2.56
	3.21
	2.49

	2
	5.10
	0.22
	0.50
	0.02
	0.08
	0.82
	3.36
	4.18
	3.25

	3
	4.82
	0.08
	0.60
	0.02
	0.03
	0.73
	4.54
	5.27
	2.66

	4
	4.96
	0.10
	0.06
	0.01
	0.04
	0.75
	1.20
	1.95
	2.63

	5
	4.91
	0.18
	0.32
	0.04
	0.06
	0.60
	4.00
	4.60
	3.31

	Mean
	4.97b
	0.21b
	0.43b
	0.02a
	0.05a
	0.71b
	3.13a
	3.84a
	2.87a

	PINEAPPLE ORCHARD (PO)

	1
	4.86
	0.23
	1.45
	0.04
	0.02
	1.74
	7.52
	9.26
	3.38

	2
	5.66
	0.06
	1.14
	0.02
	0.02
	1.24
	0.32
	1.56
	3.00

	3
	5.48
	0.04
	1.52
	0.03
	0.01
	1.60
	4.80
	6.40
	2.59

	4
	5.10
	0.18
	1.12
	0.03
	0.02
	1.35
	3.92
	5.27
	2.94

	5
	5.54
	0.50
	0.60
	0.03
	0.01
	1.14
	1.80
	2.94
	2.49

	Mean
	5.33ab
	0.20b
	1.17a
	0.03a
	0.02b
	1.41a
	3.67a
	5.09a
	2.88a

	PLANTAIN PLANTATION (PP)

	1
	5.05
	0.36
	0.54
	0.02
	0.01
	0.93
	3.52
	4.45
	2.45

	2
	5.40
	1.68
	0.52
	0.06
	0.04
	2.30
	0.80
	3.10
	2.35

	3
	5.64
	1.32
	0.24
	0.03
	0.01
	1.60
	2.96
	4.56
	2.24

	4
	5.65
	0.86
	0.42
	0.01
	0.03
	1.32
	0.32
	1.64
	2.18

	5
	5.68
	1.14
	0.50
	0.05
	0.04
	1.73
	0.26
	1.99
	2.20

	Mean
	5.48a
	1.07a
	0.44b
	0.03a
	0.03ab
	1.58a
	1.57a
	3.15a
	2.28b

	LSD(0.05)
	0.483
	0.440
	0.402
	0.017NS
	0.019
	0.627
	2.901NS
	2.874NS
	0.405


Rep= replicate; TEB= total exchangeable bases; TEA= total exchangeable acidity; ECEC= effective cation exchange capacity; OC= organic carbon; LSD(0.05)= least significant difference at the 5% probability level; NS= not significant.
The result also indicated that the pH of PP soils differed significantly (p=0.05) from that of CF soils and had a non-significant difference with OP and PO soils. The significant difference could be associated with vegetation type, leaching/plant uptake of basic cations and soil management practices. Organic carbon (OC) had means of 2.92%, 2.87%, 2.88%, and 2.28% for soils under OP, CF, PO and PP land-use types, respectively. They were low when compared to critical values of 3.55% for Eastern Nigeria (Akinrinde and Obigbeson, 2000). The generally low level of OC could be attributable to plant uptake, leaching, and climatic factors. However, soils under OP had high organic carbon when compared to that of other land-uses. This could be attributed to the amount of litter deposit and a high rate of decomposition. The OC had no significant difference (p 0.05) among soils under OP, CF, and PO land-uses, but OC of soil under PP differed significantly (p=0.05) from that of soils under OP, CF, and PO land-uses. The difference could be associated with vegetation cover, runoff, and litter size. Morgan (2001) has reported that soil erodibility decreases linearly with increasing soil organic matter content. However, organic matter and chemical constituents of the soil are important because of their influence on the stability of aggregates which reduces erodibility. The total exchangeable bases of the soil were dominated by Mg for soils under OP, CF and PO land-uses while calcium dominated the exchangeable bases for the soil under PP land-use. However, according to the ratings of Landon, calcium, magnesium, potassium, and sodium were very low in soils under the land-use types except for magnesium that was moderate in the soil under PO. The effective cation exchange capacity was generally low according to the rating of Landon. However, total exchangeable acidity dominated over the total exchangeable bases.

Erodibility indices

Table 3 indicates the result of the clay dispersion ratio (CDR), clay dispersion index (CDI), and clay flocculation index (CFI), under the different land-use types. The clay dispersion ratio has mean values ranging from 47.92 to 56.24% for soils under the different land-uses, while the CDI has mean values ranging from 29.06 to 49.04% for soils under the different land-uses. However, CFI had a mean of 63.62%, 71.24%, 59.14%, and 50.96% for soils under OP, CF, PO, and PP land-uses, respectively. The CDR and CFI values were contrary to the finding of Igwe and Udegbunam (2008) in southern Nigeria. The clay dispersion ratio showed no significant difference (p=0.05) among the soils of the different land-use types. Soils of the studied land-use types were found to be sensitive to erosion since they are above 15% as recommended by Middleton (1930). The clay dispersion index for the soil under the PP land-use differed significantly (p=0.05) from the soil under the CF land-use. However, the clay dispersion index had no significant difference among OP, CF, and PO land-uses. The clay flocculation index for the soil under the CF land-use differed significantly (p=0.05) from that for the soil under the PP land-use, but CFI had no significant difference among the soil under OP, PO, and PP land-uses. According to Agassi and Bradford (1999) and Igwe (2012), the variation among the erodibility indices under different land-use types could be associated to soil textures, aggregate stability, shear strength, soil structures, infiltration capacity, soil depth, bulk density, soil organic matter and chemical constituents.
Table 3. Erodibility indices of the studied land-uses.

	Replicate
	CDR
	CDI%
	CFI

	OIL PALM PLANTATION (OP)

	1
	79.38
	23.60
	76.46

	2
	64.41
	41.20
	58.80

	3
	56.83
	64.00
	36.10

	4
	38.00
	28.00
	72.20

	5
	42.60
	25.40
	74.60

	Mean
	56.24a
	36.44ab
	63.63ab

	CASSAVA FARM (CF)

	1
	36.90
	21.00
	79.50

	2
	49.00
	24.90
	75.10

	3
	38.00
	27.00
	73.40

	4
	55.80
	17.00
	83.20

	5
	59.90
	55.40
	45.00

	Mean
	47.92a
	29.06bc
	71.24a

	PINEAPPLE ORCHARD (PO)

	1
	56.83
	38.00
	62.30

	2
	46.00
	51.60
	48.40

	3
	45.40
	45.10
	54.90

	4
	49.70
	33.00
	67.20

	5
	59.53
	37.10
	62.90

	Mean
	51.49a
	40.96ab
	59.14ab

	PLANTAIN PLANTATION (PP)

	1
	64.40
	64.70
	35.30

	2
	49.20
	31.10
	68.90

	3
	37.20
	34.20
	66.00

	4
	36.10
	62.80
	37.20

	5
	53.90
	52.40
	47.40

	Mean
	48.16a
	49.04a
	50.96bc

	LSD(0.05)
	15.99NS
	19.17
	19.19


Rep= replicate; CDR= clay dispersion ratio; CDI= clay dispersion index; CFI= clay flocculation index; LSD(0.05)= least significant difference at the 5% probability level.

The CFI index was greater than the CDR and CDI indices in all the studied land-uses as rated in percentage.  However, the CDR was greater than the CDI in all the studied land-uses except for the PP land-use where the CDI (49.04%) was greater than the CDR (48.16%). Soils high in CFI are well aggregated and will not easily disperse in water. Igwe (2005) opined that CFI ranked highest among other micro and macro aggregate indices in predicting potential soil loss in some soils of south-eastern Nigeria. Soils with high CDR and CDI are known to be structurally weak and can easily erode. Also, the high value of CDR with low CFI indicates low resistance of soil aggregates to the breakdown by water. This is in conformity with the findings of Bajracharya et al. (1992). Research findings showed that soil with a relatively low erodibility factor might indicate signs of severe erosion. However, the soil could be highly erodible and suffer little erosion because soil erosion is a function of many factors (Nyakatawa et al., 2001). However, Chakrabarti (1990) has reported that soils susceptibility to erosion is significantly related to the clay dispersion ratio. This result, therefore, indicates that the soils from the studied area are susceptible to erosion. Similarly, CDR, CDI and CFI depend on the aggregation of soil particles.

The relationship between erodibility indices and soil properties

The result, as indicated in Table 4, shows that CDI correlated positively (r=0.25, r=0.10, r=0.38) with silt, porosity and moisture content but had a negative correlation (r=-0.17, r=-0.21, r=-0.094, r=-0.155, r=-0.19) with sand, clay, bulk density, pH(H2O) and OC. CFI had a positive correlation (r=0.17, r=0.21, r=0.095, r=0.19) with sand, clay, bulk density and OC while it had a negative relationship with silt, moisture content and pH (H2O). CDR had a positive significant relationship (r=0.47, p=0.05) with OC and a negatively relationship (r=-0.286, r=-0.527) with bulk density and pH(H2O) while it had a negative significant relationship (r=-0.56, p=0.05) with silt. Igwe and Udegbunam (2008) reported that CFI correlated positively with clay and OC. The sign of the coefficient indicates the direction of the relationship. If both variables tend to increase or decrease together, the coefficient is positive, whereas if one variable tends to increase as the other decreases, the coefficient is negative.

Table 4. The relationship between erodibility indices and selected soil properties.

	Soil properties
	CDI
	CFI%
	CDR

	Sand (g/kg)
	-0.173
	0.174
	0.366

	Clay (g/kg)
	-0.213
	0.209
	0.322

	Silt (g/kg)
	0.336
	-0.333
	-0.601*

	BD (g/cm3)
	-0.094
	0.095
	-0.286

	Po (%)
	0.096
	-0.097
	0.307

	MC (%)
	0.381
	-0.379
	0.272

	pH(H2O)
	-0.155
	-0.283
	-0.527

	ECEC (cmol/kg)
	-0.155
	0.157
	0.359

	OC (%)
	-0.190
	0.192
	0.469*


ECEC= effective cation exchange capacity; OC= organic carbon; Po= porosity; MC= moisture content; CDR= clay dispersion ratio; CDI= clay dispersion index; CFI= clay flocculation index.

Table 5 shows the relationship between the erodibility indices. The CDR had a positive relationship (r=0.143) with CDI, whereas it had a negative relationship (r=-0.146) with CFI. However, CDI had a highly significant negative relationship (r=-1.000, p=0.01) with CFI.

Table 5. The relationship between erodibility indices.

	
	CDR
	CDI
	CFI

	%

	CDR
	1
	
	

	CDI
	0.143
	1
	

	CFI
	-0.146
	-1.000**
	1


CDR= clay dispersion ratio; CDI= clay dispersion index; CFI= clay flocculation index.

Conclusion

The study assessed erodibility indices relationship with soil properties affected by land-use types. According to the evaluation made for three erodibility indices (CDR, CDI and CFI), it was found that soils of the study area are susceptible to erosion. The erodibility varied among the land-use types in an increasing order of CF<PP<PO<OP, which is an indication that soils of CF were the least erodible. However, preventive measures against erosion should be taken through modifications of the regular management procedures, which will ameliorate the rate of soil degradation. In order to prevent soil erosion, some preventive measures such as planting of cover crops, application of organic matter and mulching should be put in place as these will help ensure proper aggregate stability, required infiltration rate and soil productivity. Also, activities such as topsoil mining, indiscriminate bush burning, and deforestation should be avoided. The government should conduct enlightenment programmes for the public on sustainable environmental conservation practices.
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OCENA INDEKSA ERODIBILNOSTI I SVOJSTAVA ZEMLJIŠTA USLOVLJENIH RAZLIČITIM NAČINIMA KORIŠĆENJA 
ZEMLJIŠTA U MBANU, JUGOISTOČNA NIGERIJA
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R e z i m e
Erozija zemljišta je najizraženiji vid degradacije zemljišta u okviru različitih načina korišćenja zemljišta na jugoistoku Nigerije. Stoga je cilj ovog istraživanja da se odredi erodibilnost zemljišta u okviru različitih načina korišćenja zemljišta u Mbanu. Odabrana su četiri različita načina korišćenja zemljišta: plantaža uljane palme (UP), zasad manioke (ZM), zasad ananasa (ZA) i plantaža banana (PB). Međutim, koeficijent disperznosti gline (KDG), indeks disperznosti gline (IDG) i indeks flokulacije gline (IFG) su ispitivani indeksi erodibilnosti. Ukupno 5 kompozitnih uzoraka je nasumično prikupljeno iz svakog od načina korišćenja zemljišta sa dubine od 0–20 cm. Uzorci su ispitivani u laboratoriji. Dobijeni podaci su analizirani statistički prema potpuno slučajnom planu korišćenjem analize varijanse (ANOVA) i korelacije. KDG je imao rastući redosled vrednosti od 47,92% <48,16% <51,49%, i <56,24% za zemljišta pod ZM, PB, ZA i UP, respektivno, dok je IDG imao vrednosti od 36,44%, 29,06%, 40,96% i 49,04% za zemljišta pod UP, ZM, ZA i PB. IFG je imao vrednosti od 63,62%, 71,24%, 59,14% i 50,96% za zemljišta pod UP, ZM, ZA odnosno PB, respektivno. ANOVA je ukazala da proučeni indeksi erodibilnosti nisu imali značajne razlike (p = 0,05) među različitim načinima korišćenja zemljišta. Istraživanje će udružiti poljoprivrednike i ostale korisnike zemljišta da usvoje samo dobre prakse konzervacije zemljišta, koje će pomoći održivosti celokupnog područja.
Ključne reči: koeficijent disperznosti gline, indeks disperznosti gline, indeks flokulacije gline, način korišćenja zemljišta, svojstva zemljišta, erozija.
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