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Abstract 
This study was conducted in southern Bauchi State. It is aimed at 

determining the improvements achieved after Shelterbelt initiative. The 

study found that prior to the Shelterbelt initiative, the area exhibited 

frequent dust storm, loss in biodiversity etc. Cultivation of crops were 

restricted to certain types, water bodies were lost e.g. ponds etc. After the 

establishment of Shelterbelts, there was improvements with increased 

abundance of trees, shrubs and grasses, reduced wind or dust storms and 

better harvest of agricultural products, increased biodiversity. The study 

can be used as an intervention to prevent environmental degradation, 

biodiversity loss, prevent socio political conflicts, desert encroachment, and 

rural-urban drift. 
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Introduction 
Shelterbelts in North America came 

into early prominence primarily as a 

filter/Barrier tool to combat the Dust 

Bowl of the 1930s. Today, societies 

demand for more sustainable 

agricultural production systems and 

landscapes are placing new 

requirements on shelterbelts. No 

longer should shelterbelts be 

established for one benefit. They must 

be designed to perform multiple 

corridor functions and provide several 

services (Lassoie and Buck, 2000). A 

shelterbelt or windbreak is being 
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described as, rows of trees or shrubs planted in such a manner as to provide 

shelter from the wind and to protect soil from erosion (Wilson, 1985) They are 

commonly planted in the fields across wind paths to prevent farmlands and 

settlements. Windbreaks can also be planted around a home to reduce heating 

and cooling and save energy. Shelterbelts are also planted to help keep snow 

from drifting onto roadways and even yards. (Withgott & Brennan 2008). 

The term “windbreak” is also used to describe an article of clothing worn to 

prevent wind chill. Americans tend to use the term “windbreaker” whereas 

Europeans favor the term “windbreak”. 

A further use for a shelterbelt is to screen a farm from a main road or motorway. 

This improves the farm landscape by reducing the visual incursion of the 

motorway, mitigating noise from the traffic and providing a safe barrier 

between farm animals and the road. 

Shelterbelts, along with other agroforestry practices, are being promoted 

globally as a means to create critical environmental and economic linkages 

across the agricultural, urban, and forest continuum (Ruark et al., 2003). 

Shelterbelts are generally planted into agricultural soils that usually have 

abundant soil seed banks (Leck et al., 1989), the shelterbelt zone can be quickly 

populated by annual and perennial plants, creating a diverse stand in early stages 

of succession. Such vegetation can shade seedlings and transpire considerable 

quantities of soil moisture, which will negatively affect survival and growth of 

a newly planted shelterbelt. As a result, weed control is an important 

management tool for shelterbelt establishment (Schroeder, 1988). Effective 

weed control reduces competition for moisture, nutrients, and light and 

generally results in high seeding survival and good seedling growth (Ritchie, 

1988). 

Shelterbelts influence the distribution of both crop pests and their natural 

enemies (Mineau and McLaughlin, 1996). In addition, more pollinating insects 

are found in Sheltered areas than open areas. For example, honey bee 

(Apismellifera) flight is inhibited at wind speeds of 6.7 – 8.9 m/s (Norton, 

1988). A number of insects, such as aphids (Homoptera: Aphididae), are carried 

by wind (Pasek, 1988), and shelterbelts, which reduce wind speed, can reduce 

the damage associated with aphidtrasmitted viruses (Simons, 1957).  

Shelterbelts reduce wind erosion and thus reduce damage to the crop. Wind-

blown soil can abrade plant tissues, as well as carry inoculums for bacterial and 

fungal disease (Pohronezhy et al., 1992). The abrasion causes loss of water 
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control integrity of the epidermal surfaces and potential entry points for 

pathogens (Hodges and brindle, 1996).  Soil erosion also reduces cropland 

productivity, and shelterbelts help prevent that reduction. Additionally, 

shelterbelts, acting as a barrier to flow, can reduce overland flow of water, a 

cause of rapid, localized erosion Assuming the soil in the shelterbelt zone is 

similarly influenced by perennial vegetation as the soil in riverine buffer strips 

(Bharati et al, 2002), it has a much higher infiltration rate and surface roughness 

than adjacent cropland, so more water percolates into the soil, benefiting the 

shelterbelt as well as reducing overland flows. 

In the case of turbulent wind, fluctuations becomes damped with reduced speed 

and gust. As a result, secondary microclimatic effects result, for instance, during 

the day, heat arising from the ground due to the absorption of sunlight is mixed 

upward less efficiently in the lees efficiently in the lee of the windbreak, with 

the result that air temperature near ground is somewhat higher in the lee than on 

the windward side. Of course this effect is attenuated with increasing downwind 

distance and indeed, beyond about downstream, a zone may exist that is actually 

cooler than upwind (Scott Brennan, 2008). 

Shelterbelts contribute to improved soil moisture relationships within the crop 

field in two ways: 

1. Reductions in wind speed reduce evaporation from the soil surface, 

leaving more  water for crop use and development (Kort, 1988). 

2. In snow areas, low-density field create a broad zone of increased snow 

deposition across the field on the leeward side of a shelterbelt, leading to an 

increase in available soil moisture. Snow that accumulates within the shelterbelt 

zone contributes to the growth and development of the shelterbelt (Scholten, 

1988). 

The understory can be ideal habitat for certain plants and wildlife species and 

can provide numerous niches for various types of insects. The abundance and 

composition of the species in the understory will change over time, due to 

decreasing light levels and increasing moisture competition from trees (Pasek, 

1988). 

As the shelterbelt grows, shade-intolerant species will be replaced with more 

shade-tolerant species. As the understory and tree canopy develop, a litter layer 

will from, and soil micrrorganisms occupaying the site will change to reflect the 

changing sordid conditions. The formation of a barrier affects wind flow, and 

plant material from adjacent field may collect in the shelterbelt zone, adding to 



402  africanscholarpublications@gmail.com                                                                               

 2021 

 

the litter under the shelterbelt (Johnson and Beck, 1988), (Sutton, 1992) and 

(Hiller, 2004). 

The physical evidence of desertification in Bauchi State is very alarming with  

a figures of 0.06 increase a year as quoted by  government officials. In 

communities such as Gololo, Alagarno, Tumbi, Marana, Jadori have been 

surrounded by crescent shaped sand dune. Indicating lose of productive 

agricultural land with huge environmental degradation and socio-economic 

consequences. 

 

Climate of the study area.   

The area is located within   the Sudan savannah zone. The rainfall last for only 

3-4 months. The rainy season is mostly between May to September. The mean 

annual rainfall is about 650mm but variation do occur from year to year. The 

temperature is high throughout the year, mean daily maximum temperatures 

ranging from approximately 20oc to 40oc to 25oc Racham (1978) the highest 

temperature and rainfall. In summary,  it has 

1. A cool dry season from December to February  

2. A hot dry season from March to May 

3. A warm wet season from May/June to September 

4. A season of decreasing rainfall and falling temperature from September 

to November.  

 

Vegetation and land use 

The area has typical Sudan savannah vegetation composed of scattered trees. 

The species found in the area are acacia albida, adansonia digitata, acacia sayel 

and are species with spreading roots and heights less than 20m 

 

Socio-Economic importance of sheltrerbelt 

Shelterbelts produce a variety of economic benefits. They protect crop fields by 

reducing wind erosion, improving crop water use and increasing crop yields and 

economic returns (Kort, 1988). They protect livestock from harsh winter 

conditions, reducing animal stress and improving animal health. In addition, 

they reduce feed requirements, which reduces input costs and increases profits 

(Dronen, 1988). Around farm buildings they protect living and working areas, 

making outside work less stressful (Wigght, 1988). And they reduce air 
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exchange rates in buildings, which reduces heating and cooling costs (De Walle 

and Heisler, 1988). 

Shelterbelts can attract bird species that feed on crop pests, reducing insecticide 

requirements and costs (Trinka et al., 1990; Dix et al., 1995), but they also can 

attract flocks of bird species that feed on crops, reducing yield and profit (Johns 

on and beck, 1988; Bollinger and Caslick, 1985). Predators, including humans, 

recognize the advantages of hunting along a shelterbelt (Cable and Cook, 1990). 

Predator – prey relationships of crop pests and natural predators may be 

influenced, positively or negatively, by the availability of overwintering habitat 

(Slosser and Boring, 1980). 

 

Data source  

The data was obtained from primary sources using Participatory rural appraisal 

(PRA) techniques of interview with members of the community where 

discussions were held and questions were asked using questionnaires and data 

were collected. 

The questionnaire contained three (3) sections, each containing a list of 

questions totaling to twenty five (25) questions. 

 

Discussion 

Table 1 : Educational Status of  respondents. 

Educationa

l level 

Golol

o 

Alagarn

o 

Tumb

i 

Maran

a 

Jador

i 

Percentage

s 

Primary  15 3 3 5 1 27% 

Secondary 3 3 0 8 2 16% 

Tertiary  0 0 1 0 2 3% 

Islamic  12 7 20 12 3 54% 

Total       100% 

Source: Field survey, 2020 

54% acquired Islamic education 27% have primary basic education and 16% 

obtained secondary and 3% of the respondents have tertiary qualification. 

 

Table 2 : Occupation of  the respondents. 

Occupation Gololo Alagarno Tumbi Marana Jadori Percentages 

Farmer 3 15 12 20 2 52% 

Trader 2 2 8 9 2 23% 

C/Servant  2 1 11 3 0 17% 

Business  0 3 3 1 1 8% 
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Total       100% 

Source: Field survey, 2020 

Fifty two(52%) are farmers and 23% are traders while 17% and 8% are civil 

servants and business men respectively. 

 

Table 3 : Farming experience of the respondents 

EXPERIENCE Gololo Alagarno Tumbi Marana Jadori Percentages 

15 – 20 yrs. 0 0 0 0 0 0% 

20 – 30 yrs 3 2 8 2  7 22% 

30 – 45 yrs 17 16 10 7 13 63% 

Over 50 yrs  5 5 2 1 2 15% 

Total       100% 

Source: Field survey, 2020. 

 

The table above indicated that farmers within the age groups of 30 – 45 years 

are the majority, 63%, of the farmers in the study are. This is followed by 

farmers within the age group of 20-30 years, 22%, while 15% of the respondents 

are with over 50 years of farming experience. 

 

Table 4: Plant Species before Shelterbelt Establishment 

Type Gololo Alagarno Tumbi Marana Jadori Percentages 

Trees  5 5 2 7 4 23% 

Shrubs 20 17 9 18 13 77% 

Grasses  0 0 0 0 0 0% 

Others  0 0 0 0 0 0% 

Total       100% 

Source: Field survey, 2020 

 

Seventy seven percent (77%) revealed that plants species in the area before the 

shelterbelt establishment were mainly shrubs, followed by 23% trees, 0% for 

grasses and 0% for others. This showed that the ecosystem was bare prior to the 

shelterbelt establishment. 

Shrubs species were identified to be predominant such as combretum Africana 

(dashi), coadia Africana (alulluba), parinari macrophyla (gawasa), pilisotigna 

ratiunlatum (kargo) and prosopis African (kirya). 
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Table 5: Available Plant Species after the Shelterbelt  

Types Gololo Alagarno Tumbi Marana Jadori Percentages 

Trees  8 7 11 8 6 40% 

Shrubs 8 7 10 7 5 37% 

Grasses  4 5 5 6 3 23% 

Total       100% 

Source: Field survey, 2020 

 

Forty percent (40%) of the plants species were found to be trees while 37% were 

shrubs and 23% were grasses as revealed by the respondents. Thus, the result 

indicated an improvement in the ecosystem that brought about increase in 

vegetation after the shelterbelt. 

Trees such as parkia biglobosa (Dorawa), butyruspernum paradoxum 

(Kadanya), anoresus leuicarpus (marke) acacia albida (gawo), balanities 

aegytiaca (aduwa), azadirachata indika (maina) and ceiba pentandra (rimi) 

among others were identified in the area. 

 

Table 6: Movement of birds Species after the Shelterbelt Establishment 

Movement Gololo Alagarno Tumbi Marana Jadori Percentages 

Often  19 21 9 22 18 89% 

Regular 3 4 0 3 1 11% 

TOTAL      100% 

Source: Field survey, 2020 

 

Eighty nine percent (89%) said often while 11% believed to be regular. It shows 

that the environmental condition of the area prior to shelterbelt lacks enough 

shelter and food for the birds. 

 

Table 7: movement of birds after Shelterbelt. 

Movement Gololo Alagarno Tunbi Marana Jadori Percentages 

Regular 22 17 25 22 13 99% 

Rare 1 0 0 0 0 01% 

TOTAL      100% 

Source: Field survey, 2020 
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The study revealed that 99% of the respondents have noticed regular movement 

of birds and only 01% believed to be not often. This is attributed to the 

vegetation that provided nesting sites and availability of edible fruits for the 

birds.  

 

Table 8: Migration of people in the last 30 years. 

Migration Gololo Alagarno Tumbi Marana Jadori Percentages 

Yes  19 13 30 15 13 90% 

No  3 3 0 3 1 10% 

Total       100% 

Source: Field survey, 2020 

 

The Table shows 90% indicated that there was emigration of people in the last 

30 years while 10% of them said there was no emigration in that period. This 

revealed that the environmental condition of the area was not favorable  eg low 

agriculture, excessive heat, poor vegetation and unemployment. 

 

Table 9: Vegetation before Shelterbelt  

Vegetation Gololo Alagarno Tumbi Marana Jadori Percentages 

Low  16 15 7 15 9 62% 

Moderate 9 9 3 11 6 38% 

High  0 0 0 0 0 0% 

Total       100% 

Source: Field survey, 2020 

 

This shows 62% believed that the vegetation was low while 38% of the 

respondents indicated that it was moderate before the shelterbelt. This is 

attributed to anthropogenic factors and natural causes. 

 

Table 10: Vegetation after Shelterbelt 

Vegetation Gololo Alagarno Tumbi Marana Jadori  

Low  5 7 5 4 4 25% 

Moderate 12 13 20 8 7 60% 

High  3 3 5 2 1 15% 

Total       100% 
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Source: Field survey, 2020 

The Table shows 60% believed vegetation was moderate while 25% and 15% 

believed it is low and high respectively after establishment of the shelterbelt.  

 

Table 11; Wind Storm before Shelterbelt. 

Windstorm Gololo Alagarno Tumbi Marana Jadori Percentages 

Low  0 1 2 1 1 5% 

Moderate 5 6 10 7 3 31% 

Severe 12 15 20 14 13 64% 

Total       100% 

 

A larger percentage, 64%, showed that during hamatan season, wind storm is 

severe and affects most of their building structures. Only 31% and 5% opined 

moderate and low respectively before the establishment of the shelterbelt. The 

result indicated that homes, mosques, primary classrooms and market stalk 

among others were destroyed by wind storm during hamatan season due to 

environmental deterioration. 

 

Table 12; Wind Storm destruction after shelterbelt 

Windstorm Gololo Alagarno Tumbi Marana Jadori Percentages 

Low  15 18 25 16 15 89% 

Moderate 2 2 3 2 2 11% 

Severe 0 0 0 0 0 0% 

Total       100% 

Source: Field survey, 2020 

 

 Ten years after the shelterbelt establishment, the result showed 89% of the 

respondents revealed that wind storms are low and only 11% of the respondents 

considered the wind storms as moderate. This indicated the impact of shelterbelt 

in environmental protection of reducing wind velocity. 

 

Table 13: Knowledge on importance of Shelterbelts 

Importance Gololo Alagarno Tumbi Marana Jadori Percentages 

Farmland 

protection  

10 10 13 11 8 52% 

Structural 

protection  

7 7 9 6 4 33% 

Cooling 

Environment  

3 3 4 1 4 15% 
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Total       100% 

Source: Field survey, 2020   

 

Fifty two percent of the respondents believed that the significance of 

shelterbelts is on farmlands protection. This is associated with increased 

farmland productivity, while 33% of the respondents revealed that it is more of 

structural protection (residential, school, dispensary, mosques, market etc), as 

it prevent wind velocity that causes damage to these structures and only 15% of 

the respondents believed that shelterbelt significance is for environmental. 

 

CONCLUSION  

The study has indicated that shelterbelt, if implemented timely and 

appropriately, can be used as an intervention to prevent environmental 

degradation, biodiversity loss, socio political conflicts, desert encroachment, 

decrease poverty. It can improve the living standards of the people, thereby, 

enhancing literacy level of the community. 

The study can be used as an intervention to prevent environmental degradation, 

biodiversity loss, prevent socio political conflicts, desert encroachment, and 

rural-urban drift.  

 

Recommendations 

1. Government to monitor conditions of the environment, periodically, to 

ensure effective interventions on time to minimize health risks, damages 

to lives and properties and curb-socio political conflicts etc. 

2. The Government should provide small scale enterprises and money 

spinning ventures in the rural areas especially desert prone areas to 

eradicate poverty. 

3. The shelter belt establishment should be people oriented to encourage 

the people in affected areas imbibe the culture of tree planting with a 

view to enriching the environment with vegetation. 

4. Government should establish more Shelterbelts in areas that are prone to 

desertification. This will enhance the productivity of Agricultural land. 

5. Communities where shelterbelts where established should form a strong 

association to protect such establishments, this will discourage farmlands 

encroachment and indiscriminate felling of trees. 
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6. Governments and private sectors should collaborate with community 

members where shelterbelt are  established to allow farmers to 

cultivate crops within the lines of shelterbelt for it will  check mate 

all forms of destruction. 

7. Governments should encourage communities to establish shelterbelt, 

plantation and all forms of planting models properly. 

8. There should be enforcement of penalties on people that encroach 

farmland into shelterbelt and those cutting trees from the established 

belts indescriminately.     
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