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The purpose of the survey was to document the current status of fodder production, conservation and marketing in the arid and semi-arid land (ASAL) Divisions of Tharaka Nithi County, Kenya. The survey covered specifically Nkondi, Igambang’ombe and Tharaka Central divisions. A sample of 74 livestock farmers selected through stratified random sampling was engaged in the study. The study adopted a descriptive research design and data was collected using a structured questionnaire to obtain farm level information from livestock farmers. The data was analyzed using descriptive statistics and inferential statistics. Chi-square statistics was used to test the relative significance between land owned and fodder production. The majority of the respondents (68%) owned between 1 and 6 acres. The results indicated that most farmers did not grow fodder crops. The main type of fodder produced by farmers in the study area was Napier grass (cultivated by 10% of the respondents). Although a number of livestock farmers grew napier grass, it was not adequate for marketing and conservation. The results further indicated that only 1% of the respondents grew fodder on a piece of land between 1 and 3 acres thus implying that the amount of fodder grown was too little and could not cater for the livestock feeds required. There was a significant association between land sizes and fodder production (p < 0.05). Thus preference was given to crop cultivation due to limited land and approximately 80% of the respondents conserved maize stalks and other crop residues for their livestock. Fodder production, conservation and marketing were very low despite the high potential for its production and the possibility of becoming an income generating enterprise. The study therefore recommended for outreach programmes to train farmers on fodder production, conservation and marketing through Chuka University in collaboration with the area extension agents.
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INTRODUCTION


In Kenya, about, 56% of the rural dwellers live below the poverty line while 48% are food insecure (Government of

Kenya, 2004). They derive their livelihood largely from agriculture which contributes 25% of the gross domestic
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product (GDP) and provides livelihood to over 80% of the population (Alila and Atieno, 2006). Livestock, on the other hand, contributes approximately 30 and 10% of the agricultural and overall GDP’s, respectively. Thus, livestock production plays an important role in the national economy, especially in the subsistence and semi-commercial smallholder farming systems, dominated by resource poor farm households to improve their households' food security and livelihoods (Lanyasunya et al., 2005).
Livestock is raised in the mixed livestock-crop system and the arid and semi-arid lands (ASAL) where pastures, fodder crops, crop residues and agro-industrial by- products represent the bulk of animal feed resources in the country. The areas have biannual rainfall pattern with long rains between March and May and short rains from October to December. The rains are unreliable and characterized with periodic droughts. Seasonal variation in the nutrient content and nutritive value of feeds has been reported in most parts which lead to inadequate dry matter (DM) intake and limited organic matter digestibility (McDowell, 1987). High population growth rate, together with the traditional land inheritance norms and the Government’s policy of resettlement, have culminated in subdivision of land which exert high pressure on animal feed resources (Zemmelink et al., 1999). Apart from pastures and fodder crops many tropical regions are endowed with leguminous fodder trees and shrubs that are deep rooted for survival during the dry season while providing livestock feed resource base (Abdulrazak et al., 2001). Although, they require little or no cash investment or land taken away from producing food or other crops, the adoption of this technology in feeding systems for ruminants is low mainly due to limited knowledge (Franzel and Wambugu, 2007). Consequently, the scarcity and low quality feed and fodder resources, in addition to the shortage of water, contribute significantly to low production of milk and meat in these regions (Chinogaramombe et al., 2008; Mapiye et al., 2006). On the contrary, many farmers do not know how to produce, conserve and manage fodder, despite the high demand of feeds. However, fodder production and conservation is an appropriate intervention in cushioning pastoralists and agro-pastoralist against the impact of droughts by providing more food and income to improve their livelihoods (African Development Solutions, 2012).
Tharaka Nithi county has a large population of livestock
but the productivity of milk and other livestock product per animal is very low compared to other many counties in the country. This is attributed to severe shortage of feeds which affects, the future growth of livestock that can be sustainable primarily through enhanced animal productivity and not on increased number of animals

(Tharaka Nithi County, 2013). According to Ministry of Agriculture, Livestock and Fisheries (2013) pasture and browse situation is fair to poor in ASAL divisions and fair in rain fed and mixed farming zones. In view of this shortage, livestock owners in the lower parts of the county access pasture in Meru National Park during the dry spell where they are charged Kenya shillings (KES) 100 (1.1 US$) for cattle and KES. 40 (0.44 US$) for small stock every month. Scarcity of animal feeds has been associated with massive losses of livestock and livelihood assets, despondency and rising poverty (Tharaka Nithi County, 2013). Considering this scarcity of feed / fodder resources, it is important to emphasise on fodder development programmes for augmenting fodder/feed supply, when formulating livestock development strategies. The study aimed at gathering information on the current status of fodder production and marketing within three targeted ASAL divisions in Tharaka Nithi County.

MATERIALS AND METHODS

Description of the study area

Tharaka Nithi County borders the Counties of Embu to the South and South West, Meru to the North and North East, Kirinyiga and Nyeri to the West and Kitui to the East and South East (Figure 1). The County lies between latitude 000 07’ and 000 26’ South and
between longitudes 370 19’ and 370 46’ East. The total area of the County is 2,662.1 km2, including Mt Kenya forest which is estimated at 360 km2. The County is divided into four administrative Sub Counties namely Tharaka North, Tharaka South, Meru South and Maara. The lower altitude is classified as semi-arid. The study mainly focused on 3 areas in the lower altitude region namely Marimanti (Tharaka Central Division), Nkondi (Tharaka Central Division) and Igambang’ombe (Meru South). The region has a bimodal rainfall distribution pattern with the long rains falling between March and May and the short rains between October and December. The average rainfall ranges between 200 and 800 mm per year. The ambient temperatures range between 22 and 27°C, with the lowest temperatures being in July and the highest in January. Temperatures of up to 40°C are experienced at certain periods (Ministry of Agriculture, Livestock and Fisheries, 2013).


Data collection

The study adopted a descriptive research design as it was aimed at describing the status of fodder production and conservation in the County. According to Polit and Hungler (2004) descriptive design describes data and characteristics about the population or phenomenon being studied. A stratified random sampling was used to select 74 livestock farmers in target area. Data was collected using a structured questionnaire to obtain farm level information from livestock farmers on the production, conservation and marketing of forages.
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Figure 1. Map of Tharaka Nithi County.



Data analysis

The data were analyzed using descriptive statistics and inferential statistics. Cross tabulation and chi-square statistics was used to test for significance of relationship between land owned and fodder production.


RESULTS AND DISCUSSION
Respondents’ characteristics

The respondent characteristics assessed by the study were gender, farm size, land under pasture and under fodder. The results indicate that majority of the respondents (51%) were female while 49% were male. The respondents were from three ASAL divisions where 22% were from Nkondi, 57% were from Igambang’ombe and 21% were from Marimanti.

Farm utilization

Land utilization by farmers is summarized in Table 1. The majority of farmers did not disclose information about their land size and usage and were classified as non responsive. The land sizes ranged from 0.5 to 24 acres. However, the majority of the respondents (68%) owned between 1 and 6 acres. These farm sizes are characteristic of smallholder farms in Kenya (Musalia et al., 2007), whereas there were no farmers who did not spare land for crop production, about 19% did not have land under pasture. The land spared for pasture ranged between 0.25 and 13 acres with the majority of farmers (31%) sparing between ≤1 and 3 acres. Most farmers (34%) allocated between 1 to 3 acres for crops. About 5% of the farmers did not plant any fodder crops as compared to 23% and 1% who planted fodder on ≤1 acre and between 1 to 3 acres, respectively. This implies that




Table 1. Land use in the arid and semi-arid areas of Tharaka Nithi.

	Land sizes (acres)
	Land under pasture
	Land under fodder
	Land under crops

	
	Frequency
	Percent
	Frequency
	Percent
	Frequency
	Percent

	< 1
	10
	13.4
	17
	23
	1
	1.4

	1 to 3
	13
	17.6
	1
	1.3
	25
	33.7

	4 to 6
	2
	2.7
	0
	0
	5
	6.8

	7 to 9
	1
	1.4
	0
	0
	0
	0

	10
	2
	2.7
	0
	0
	0
	0

	Non response
	46
	62.2
	56
	75.7
	43
	58.1

	Total
	74
	100.0
	74
	100.0
	74
	100.0
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Figure 2. Type of forage fed to animals in arid and semi arid areas of Tharaka Nithi.



the land spared for pasture and amount of fodder grown was too little compared to the acreage spared for crops. Thus, farmers tended to utilize most of the land for crops compared to forage production. This is a typical crop- livestock production system where all farmers in this study planted crops and spared very little land for pastures and fodder production.

Fodder production

The main type of fodder produced by farmers in the study area was Napier grass (Pennisetum purpureum), which was cultivated by 10% of the respondents. Napier grass is the major fodder used by smallholder farmers in Kenya (Orodho, 1990). It is estimated to form about 40% of the total dry matter intake in the diet of dairy cattle. However, the cultivation of small amounts of Napier grass in the study area can be attributed to low rainfall and small pieces of land (Glover and Birch, 1962). Apparently, the bulk of feeds for the animals came from the crop residues (Figure 2). About 3% of the respondents used millet straw to feed livestock, 48% used maize stalk and 40% used other crop residues such as beans, pigeon peas (Cajanus  cajan)  and  sorghum  residues  etc.  This

observation is typical in the crop-livestock farming system where crop residues form a significant portion of the ration due to lack of land that can be spared for pasture and fodder crops (McDowell, 1987). The findings agree with the study of Orodho (1990) who also observed that the smaller the farms the more the contribution of crop residues to the diet of animals. On average crop residues are estimated to provide from 35 to 45% of the total livestock feeds in addition to grazing on the fallow land (Orodho, 1990), which, can go up to 80% in very critical times (Sandford, 1989). These findings are in agreement with Shah et al. (2011) who reported that feed and fodder production and its utilization depend on the cropping pattern, climate, socio-economic condition and livestock type. Apart from the limited land for planting fodder, the study further revealed that one required KES 3000 (32.6 US$) to get cuttings (Napier grass) for planting in 1 acre piece of land. This amount was considered high by most farmers and most probably explains why the production of fodder is too low in the region. Further, the results indicate that 98% confirmed that their animals got enough feeds during the wet season as illustrated in Figure 3. This implies that availability of more feeds during the rainy season can be conserved for use during the dry period. Inadequate supply of feeds during the dry season
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Figure 3. Adequacy of feed during the wet season in arid and semi arid areas of Tharaka Nithi.



Table 2. Chi square test results.

	Test
	Value
	Df
	Asymp. Sig. (2-sided)

	Pearson Chi-Square
	59.699a
	40
	0.023

	Likelihood Ratio
	41.291
	40
	0.414

	Linear-by-linear association
	.110
	1
	0.740

	No. of Valid Cases
	22
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Figure 4. Type of fodder conserved in arid and semi arid areas of Tharaka Nithi.



was expressed by 93%. A chi square test was run to established whether the size of the land influenced the cultivation of fodder. As shown in Table 2, the test yielded a chi square value; χ =59.699 with a high association between land sizes and fodder production (p < 0.05). Similar to these findings, Musalia et al. (2007) also observed that farmers with large farms spared more proportion of land for pasture and fodder production. In Contrast, Franzel and Wambugu (2007) found that fodder trees require little or no cash investment or land taken away from producing food or other crops but still most farmers did not grow them. It is estimated that a 250 metre hedgerow of fodder trees like Calliandra calothyrsus, can supplement one dairy cow in a lactation period (Paterson et al., 1998).

Fodder conservation

The study further investigated the kind of fodder that was being conserved, methods used and technologies that were applied in the conservation. Regarding the kind of fodder that was being conserved, 80% of the respondents indicated that they were conserving maize stalks, 16% were conserving other crop residues such as sorghum straw, beans residue and millet straws, while 4% were conserving natural grasses (Figure 4). These findings revealed that maize stalk was the major livestock feed that was conserved by the local community, though other crop residues, and natural grasses were conserved. The higher percentage of maize stalk conservation was due to the fact that the communities practiced mixed
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Figure 5. Method used in conservation of fodder in arid and semi arid areas of Tharaka Nithi.



farming whereby maize was considered to be a major staple diet and the residues were used as livestock feeds. These results accord with the work done by Nderi et al. (2014), that mixed farming was common in Igambang’ombe division. Conservation of conventional fodder such as Napier grass was poor probably due to low scale of production which was fed while green thus leaving none for conservation.
Figure 5 also revealed that 57% of the respondents conserved fodder under a shade particularly on tree branches (Figure 6) and makeshift sheds (Figure 7), 30% of them dried fodder under direct sunlight before storing in sacks (4.3%), and only 8.7% of them chopped fodder into small pieces before storage. From these findings, it is clear that the majority of farmers employed traditional methods to conserve fodder. This can be attributed to little knowledge on modern farming methods among the residents which could be due to limited agricultural extension services. This situation, therefore, calls for farmers training on the modern conservation technologies.

Fodder marketing

An assessment of fodder marketing revealed that only 1% of the respondents had produced fodder for sale. This is a clear demonstration that the farmers were not producing adequate fodder despite the potential. Other farmers indicated that they were not producing enough to cater for their livestock needs and sale. Although selling fodder may not be a primary objective of livestock farmers in the County, Ekodere et al. (2014) observed that sustainable fodder production has a significant impact not only on income but also on livestock asset and food security. Furthermore, during periods of drought, lack of fodder is often a major cause of livestock mortality in the ASAL regions such as parts of the study area. As shown in Table 3, 1% of the respondents generated an income KES 500 (5.4 US$), while 1 % generated KES 10,000 (108.7 US$) in one season. However, the majority

of the respondents (97%) did not sell any amount of fodder.


Factors influencing price formation and variability

When asked to indicate the factors that influenced price fluctuation and determination, 12% felt that the price changed with seasons while 12% stated that the changes were as a result of demand and supply (Table 4). The outcomes showed that the prices were highly volatile, probably because of the forces of demand and supply. The findings were in accordance with that observed by the Economic Research Service (1999) where the degree of variability in commodity prices is traditionally believed to depend heavily on stock levels and on the nature and frequency of unexpected shifts in demand and supply. Contrary to these findings, Wright (2010) found that fodder prices were also determined by certain quality aspects like good lustre, taste, cleanliness, softness, and moisture contents of fodder other than the market forces. The results also indicate that majority of the respondents (76%) did not know the factors that affected the fodder prices because they had not been involved in the sale of fodder.

Types of livestock kept

An evaluation of the types of cattle kept in the ASAL areas of Tharaka Nithi was also undertaken as presented in Table 5. Results indicate that dairy cattle were mostly kept in Igambang’ombe (54.8%) but they were not popular in Marimanti (0%). There was a similar trend for the local cattle whereby 88% were found in Igambang’ombe and only 1.4% was kept in Marimanti. Generally, it emerged that majority of the farmers reared local breeds as it is practiced by most smallholder farmers (Musalia et al., 2007). However, dairy cattle farming are practiced in the transition agro-ecological zones of the upper parts of Igambang’ombe and Nkondi
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Figure 6. Storing hay on a tree in the arid and semi arid areas of Tharaka Nithi.




[image: Description: 053]
Figure 7. Storing crop residues in a constructed structure in the arid and semi arid areas of Tharaka Nithi.



Table 3. Income from sales of fodder (Kenya shillings) in Tharaka Nithi County.

	Income
	Frequency
	Percent

	500.00
	1
	1.4

	10000.00
	1
	1.4

	Never sold
	72
	97.3

	Total
	74
	100.0





Table 4. Factors influencing price formation and variability of fodder.

	Factor
	Frequency
	Percent

	Seasonal
	9
	12.2

	Demand and supply
	9
	12.2

	Total
	18
	24.3

	Don’t Know
	56
	75.7

	Total
	74
	100.0





where climate is more favorable but at a relatively lower scale. The introduction of modern farming technologies like irrigated fodder crops can spur livestock production in ASAL where land is plenty, thus enhancing feed security and improving rural livelihood.
Nkondi division reported the highest milk yield of 2.9 L per cow per day (Table 6). This production could be due

to the favorable agro-ecological location of Nkondi division and influenced by the lucrative dairy farming enterprises in Meru central region which is an immediate neighbour. The level of milk production in the area is low and animals do not require high inputs in terms of feeds which can be supplied by fodder trees planted as hedgerows (Paterson et al., 1998).




Table 5. Types of cattle kept in the arid and semi-arid lands of Tharaka Nithi county.

	Division
	
	Female dairy cattle
	Male dairy cattle
	Total dairy cattle
	Female local cattle
	Male local cattle
	Total local cattle

	Nkondi
	Frequency
	10.00
	4.00
	14.00
	9.00
	13.00
	22.00

	
	%
	50.0
	36.4
	45.2
	7.0
	18.3
	10.5

	
Igambang'ombe
	Frequency
	10.00
	7.00
	17.00
	119.00
	55.00
	184.00

	
	%
	50.0
	63.6
	54.8
	93.0
	77.5
	88.0

	
Marimanti
	Frequency
	0
	0
	0
	0.00
	3.00
	3.00

	
	%
	0
	0
	0
	0.0
	4.2
	1.4

	
Overall
	Frequency
	20.00
	11.00
	31.00
	128.00
	71.00
	209.00

	
	%
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0


N= 74.



Table 6. Milk yield per cow in the arid and semi arid areas of Tharaka Nithi (litres/day).

	Division	
	Average milk yield	

	Nkondi
	2.8571

	Igambang'ombe
	2.6207

	 Total	
	2.6667	





Table 7. Goat production in the arid and semi-arid lands of Tharaka Nithi County

	Division
	
	Females
	Males
	Total

	Nkondi
	Frequency
	28
	8
	36

	
	%
	7.3
	7.1
	6.3

	
Igambang'ombe
	Frequency
	344
	103
	522

	
	%
	90.3
	92.0
	91.9

	
Marimanti
	Frequency
	9
	1
	10

	
	%
	2.4
	0.9
	1.8

	
Overall
	Frequency
	381
	112
	568

	
	%
	100.0
	100.0
	100.0





The results on goat rearing in the Arid and Semi-Arid Lands of Tharaka Nithi County are presented in Table 7. Among the divisions, Igambang’ombe had the highest population of goats (91.9%) with Nkondi and Marimanti having very low goat populations. The high number of goats in Igambang’ombe can be attributed to availability of the browse forage compared to Marimanti where some parts are bare, thus having low ability to support livestock growth.
The results further indicate that Igambang’ombe Division was leading in sheep production (96.6%), followed by Nkondi (3.4%) which showed a noteworthy difference (Table 8). This trend is similar to what was

observed in goat rearing which implies that Igambang’ombe division is favorable for small stock production probably due to availability of feeds and the possibility of farmers relying on animals as an income earner. Sheep were absent in Marimanti, which is drier compared to the other two divisions.

Conclusion

Very few farmers grew pasture and fodder for livestock feeding. The cost of planting materials was high and together with the small pieces of land may have resulted




Table 8. Sheep rearing in the arid and semi-arid lands of Tharaka Nithi.

	Division
	
	Females
	Males
	Total

	Nkondi
	Frequency
	5
	0
	5

	
	%
	4.8
	0
	3.4

	Igambang'ombe
	Frequency
	99
	44
	144

	
	%
	95.2
	100.0
	96.6

	Total
	Frequency
	104
	44
	149

	
	%
	100.0
	100.0
	100.0





in low production of fodder in the region. The main type of feed for animals was crop residues from the crop- livestock production system that favoured crop cultivation to fodder production. The area produced enough feeds for animals during the wet season with scarcity in the dry season. Farmers did not have the technology for conserving excess forage in the wet season. Fodder production, marketing and conservation were very low despite the high potential for its production and demand. In order to improve the productivity of livestock in the ASAL part of the County there is need to improve linkages between fodder suppliers and farmers to stimulate the production and marketing of fodder. Farmers should also adopt modern fodder conservation technologies to reap the benefits of seasonal price fluctuations and maximize the scarcity during drought.
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