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Farmingg on Marsabit Mountain 

Traditionally,, farming was not an important economic activity in the pastoral setting of 
Marsabitt District. The pastoral groups had access to grains through trade relationships with 
farmers.. The Gabra traded with the Konso, the Boran traded with the Burji, Konso, and 
Sidama,, and the Rendille and Samburu traded with Meru and Dasenetch farmers. Many pure 
pastoralistss looked down on farming and considered it an inferior activity not suitable for 
them.. This changed in the late colonial era when the colonial government invited Burji 
farmerss from Moyale and Ethiopia to Marsabit to work as labourers to build the Boma (as the 
coloniall  town in the forest was called). The immigrants constructed roads and grew food 
cropss and this led to a period of fanning on the mountain. Today, the pastoralists' attitude 
towardss farming is rapidly changing and farming is seen as a viable means of earning a living. 
Farmingg in Marsabit District as a means of obtaining food and income has thus gained in 
importancee since independence. 

Now,, farming is a major economic activity in the rural villages on Marsabit Mountain even 
thoughh only a very small part (less than 3 per cent) of the potential arable land is actually used 
forr crop production. Most farmers were not born into farming families and had to learn how to 
farmm during their adult years. The actual farming performance does not reflect the farming 
potentiall  of the land, but the data will give us insight into the extent to which today's farmers 
aree able to feed their family from grain production. 

Inn this chapter we will first estimate the agricultural potential of the study area and 
describee some trends in agricultural production over time. Subsequently, we will present data 
fromfrom field observations and the results of case studies carried out on Marsabit Mountain. The 
basicc question addressed in the second part of this chapter concerns the productivity of farms 
inn the sample area and whether rural households can subsist from grain production. In 
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addition,, we try to find some factors that influence the success of farming in certain areas and 
ascertainn whether these factors are related to livestock keeping. 

Trendss in farm land and arable production in Marsabit District 

SizeSize of agricultural land in relation to the number of agro-pastoral families 
Thee potential for fanning in Marsabit District (about 61,296 km2 excluding Lake Turkana, 
GOKK 2001) is partly determined by rainfall. The only agricultural activities of significance 
aree in places where rainfall is higher than 300 mm per growing season. In the district these 
placess are Marsabit Mountain, Mount Kulal and the Hurri Hills. Most parts of the district are 
semi-aridd or arid and agriculture is not possible. According to the Marsabit District Annual 
reports,, 3 per cent of the whole district receives enough rainfall to sustain crop production; 
thatt is about 1,838 km2. Marsabit Forest Reserve (141 km2) and Mt. Kulal National Reserve 
(4100 km2) are partly inaccessible for farmers and pastoralists and that leaves about 1,287 km2 

forr farming. Most agricultural land is located at Marsabit Mountain. Of this area, a large part 
hass indeed been transformed into farmland. How large this part in fact is, is difficult to 
establish,, as we will see from the calculations in the next section. The transformation of 'high 
potential'' rangeland into farmland often plays a role in discussions about the future of 
pastoralismm and therefore it is important to get clear data on the extent of this transformation. 

EstimationsEstimations of total farmland on Marsabit Mountain 
Thee Marsabit District Annual Report of 1998 estimated the total farming population in 
Marsabitt District) at 4,173 households (including the unregistered farms) that together 
cultivatedd 3,510 hectares in total. That would mean that according to government statistics 
farmm holdings were 0.8 ha on average. Farming in the district is done on Marsabit Mountain, 
inn Kalacha and in the Huri Hills, but the data does not indicate to which area it refers. 
Accordingg to Sora Adano, the agricultural officer in charge at that time, we can however 
assumee that only Marsabit Mountain is covered in the annual reports (Sora Adano personal 
communicationn 2000). That means that the total farmland on the mountain covered only 2.7 
perr cent of the potential agricultural land on Marsabit Mountain. That seems a startling small 
percentagee in an area where land scarcity is said to be a problem and where newcomers are 
forcedd to cultivate marginal land at the lower edge of the mountain. We will recalculate this in 
thee following section. 

Thee mountain area in total covers 2,077.8 km2 and is inhabited by 8,344 households, with a 
totall  of 37,445 persons. If we exclude parts of the mountain where cultivation is a minor 
activity,, like Marsabit Township, Wabera and Nyayo Road (3.9 km2), about 2,073.9 km2 is 
leftt for farming, inhabited by 6,153 rural households. If there are 3,510 hectares planted in 
Marsabit,, as the annual report of 2001 says, only 1.7 per cent of the potential farmland has 
actuallyy been transformed to farmland. 

Fromm our sample survey in 1998 it appeared lhat rural households on llie muuiUaiii own 2.5 
hectaress on average (Table 12.1). If we assume this figure to be representative, and all rural 
householdss would own 2.5 hectares, they would own 15,382.5 hectares together. Even if rural 
householdss use all the land they own for farming, still only 7.4 per cent of Marsabit 
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Mountain'ss rural area would be transformed to farmland. Table 12.2 presents the most recent 
figuress on crops in more detail. 

TableTable 12.1 
Numberr of households and area (km2) per location in the Marsabit Mountain area (Central Division and 
Gadamojii  Division) 

Centrall  Division 
Householdss (n) Area (km2) 

(thiss part belongs to Central Division) 
Householdss (n) Area (km2) 

Gadamojii  Division 
Householdss (n) Area (km2) 

Townshipp (664) 
Waberaa (1,141) 
Nyayordd (386) 
Majengoo (934) 
Jirimee (256) 
Mataarba(211) ) 
Dakabarichaa (390) 
Totall  (3,982) 

2.2* * 
1.2* * 
0.5* * 

390.8 8 
44.7 7 

6.6 6 
26.8 8 

472.8 8 

Karare e 
Hulaa Hula 
Ogichu u 
Songa a 
Kituruni i 

(502) ) 
(374) ) 
(148) ) 
(388) ) 
(189) ) 

1,602 2 

384.1 1 
194.6 6 
154.2 2 
161.1 1 
96.2 2 

990.2 2 

Sagante e 
Rukesa a 
DiribG. . 
Jaldessa a 
Badassa a 
Qilta a 

(277) ) 
(464) ) 
(832) ) 
(187) ) 
(323) ) 
(678) ) 

2,761 1 

38.2 2 
19.6 6 
98.5 5 
98.9 9 
15.4 4 

344.2 2 

614.8 8 
Source:Source: National Population Census Report 2001. 

Evenn though information on the annual reports is contradictory and no reference is made to 
thee fact that many farmers apply intercropping, we are not sure whether 3,510 hectares of 
croplandd is an underestimation. In the annual report of 2001 the estimated area per crop in 
Octoberr 2001 was as follows: 

TableTable 12.2 
Cropss planted on Marsabit Mountain in October 2001 

Crop p Hectares s 
Maize e 
Beans s 
Cowpeas s 
Sorghum m 
Wheat t 
Tefff  (Eragrostis abyssinicd) 
Irrigatedd gardens with kales, tomatoes and onions 
Mangoess (1998) 
Citruss (1998) 
Pawpaww (1998) 
Banana(1998) ) 
Totall  hectares planted 

3,000 0 
1,600 0 

50 0 
50 0 
30 0 
5 5 

50 0 
52 2 
42 2 
10 0 

120 0 
5,009 9 

Source:Source: Marsabit District Annual Report 2001. 

Thee figures in Table 12.2 show that the total area planted is larger than the estimated 3,510 
haa on page 5 of the same report. However, if we assume that beans are most often 
intercroppedd with maize we come to a figure close to 3,510 hectares. We will therefore take 
thesee 3,510 ha as a realistic figure that indicates the present area under cultivation. If the 
mountainn area, excluding the township and the forest, is 2,073.9 km2, it indeed means that at 
presentt only 1.2 per cent of the total land on the mountain is under crop cultivation. We can 
assumee that strips of land close to gullies and watering points are not cultivable. The rest of 
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thee land is used for other purposes like pasture, roads, school and residential compounds. 
Largee tracts of land that is fenced and looks like farmland is land claimed by the urban elites 
butt in fact not put under productive use. 

ChangesChanges in crop cover and main crops grown under arable farming 
Figuree 12.1 gives trends in cultivated land since the early 1970s. The figure suggests that by 
19733 a total of 4,247 hectares were under cultivation on the mountain as whole. The 
cultivatedd cropland increased to 6,437 hectares in 1977 - with the main crops covering 4,200 
hectaress (sum of two growing seasons). Out of the land suitable for arable farming, about 
8,6433 ha of land were under actual cultivation by 1983 (Marsabit District Development Plan 
1979).. The land area used for crops was estimated at 6,115 ha in 1998 - giving a constant 
increasee of about 2 per cent for cultivated land over the 20 years period. The cultivated land 
underr the main crops were at 9,331 ha in 1987, 11,196 ha in 1989, and 7,718 ha in 1999 (all 
figuress are sums of two growing seasons) (MDARs, various years). 

FigureFigure 12.1 
Changess in total cropland (ha) in Marsabit District, 1973 - 2001, sums of two growing seasons 

Source:Source: Marsabit District Annual Reports, various years. 

Itt can be seen from these results that the actual cultivated land area in the second half of 
thee last decade, on average, was about what it used to be in the mid-1980s. This is clearly 
approximatedd by the horizontal line that indicates the mean area of cultivated land of about 
7,7188 ha. The arable land actually planted with crops reached high levels in the late 1980s, 
withh a top year in 1990 when GTZ (the German bilateral development organisation) arrived in 
thee area. Dropping below the crop area of the late 1908s and early 1990s, the area planted 
withh crops plunged to below average in the late 1990s. Over a number of decades the total 
areaa actually cultivated with crops increased from about 5,000 ha in 1970s to 8,000 in the 
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1980ss and to about 9,000 in the 1990s, but reduced during the last years to again 8,000 ha. 
Overall,, the land area under crops increased over time. From the figure, the rate of growth of 
thee cultivated area until 1995 is about 177 ha annually, but did not keep pace with population 
growth. . 

TrendsTrends in yield related to population growth and arable land 
Lookingg at the trends in crop cover on Marsabit Mountain, the most striking point is that the 
totall  number of hectares under cultivation did not keep pace with population increase and is, 
inn fact, stagnating. In this subsection we will look at the aggregate data of grain harvests -
maize,, beans, wheat and teff (Eragrostis abyssinicd) - and the hectares planted for two 
growingg seasons per year and compare these with the population figures. It should be kept in 
mind,, however, that the figures can only be treated as rough estimates because there is no 
exactt data. In the annual reports, which were used as source for all the data presented here, 
Marsabitt and Moyale were counted together as one district until 1995. We do not know how 
muchh land was cultivated in Moyale before 1995, although according to the district 
agriculturall  officer the figures in the Marsabit District Annual Reports always only show 
figuresfigures for Marsabit Mountain (Sora Adano pers. comm. 2002). We therefore decided to put 
themm all in one graph. In addition, this graph gives total figures of land planted with the main 
foodd crops (maize, beans, wheat and teff) in two growing seasons. In some years there was no 
harvestt in one season, while in others there were two harvests. This partly accounts for the 
enormouss differences in harvest per year. For example, the maximum area of land under 
cultivationn was in 1989 when almost 11,000 hectares were planted in two growing seasons. 
Thatt means that at least 5,500 ha can be considered farmland in use in one growing season, 
becausee (part of) the same land is usually used for planting in the next growing season. 

FigureFigure 12.2 

Trendss in agricultural land in hectares, bags harvested and population growth on Marsabit 

Mountain n 
bagss and ha in thousand s Populatio nn in thousand s 

588 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 62 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 0 1 

nn population —hectares under cultivation 
—Totall harvest in 90kq bags 

Sources:Sources: MDAR 1958-2001. 
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Thee harvest figures seem to have increased in line with population increase until 1992, 
althoughh with major fluctuations. The years 1980, 1984, 1996 and 2000 were drought years 
andd this is clearly reflected in the data. There was a top harvest year in 1982, which was a 
goodd harvest year generally in Kenya thanks to a good rainfall pattern. In addition, a lot of 
virginn land was cleared the year before and the soil was generally fertile. After 1990, a clear 
downwardd trend in total harvest was observed while the population still increased. The annual 
reportss mention problems like soil depletion, pests and diseases in crops1 (which are always 
seriouss problems after years with heavy rainfall) and unavailability of seeds and oxen deaths 
afterr droughts as the greatest obstacles for increasing crop production. Other major drawbacks 
inn productivity are the lack of on-farm labour. Many household members are involved in other 
businesss like herding, charcoal burning, trade and wage employment in town, which leaves 
thee farming to be done by only one or two persons. In addition, wildlif e destruction of crops 
affectss at times almost half of the harvest on the land. It is commonly known in agro-pastoral 
societiess that surplus, translated into traditional or modern wealth, is generated from off-farm 
activitiess (Mohamed Salih 1992). To what extent insecurity and violence hampered crop 
productionn is not known, but clashes between 1991 and 1999 must have had a severe negative 
impact.. Many Burji families, who are traditionally large grain producers in the area fled to 
Marsabitt Township and left their land fallow for several seasons. A lot of farmland in the 
Sagantee area was still lying fallow in 1997 because farmers did not yet trust the 'peace' 
completely. . 

Iff  we assume that one person needs to consume 250 kg of grains per year on average, we 
couldd regard Marsabit Mountain as being almost food self sufficient as regards grains until 
1990.. Figure 12.3 shows the total need of the population in the Marsabit Mountain area if 
peoplee had to rely completely on grains and consume 250 kg of grains per person per year. 

FigureFigure 12.3 
Foodd need compared to actual food production from 1958 to 1999 

Baqss of qrains in thousands Population in thousands 
1600 r-^ — 1 40 

588 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 60 81 82 83 64 85 66 67 88 89 90 91 92 93 94 95 96 97 98 99 Ö 1 

year r 

-t-- Mountain population ^Harvest needed 250 kg 
rr Total harvest in 90kg bags yHarvest needed 200 kg 

Pestt and diseases in crops include the American bollworm, aphids, green stink bugs, scale insects and weevils 
inn the grain crops, and diamond back moth, mildew and blights in horticultural crops. 
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Thee thick grey line in the graph represents the total grain and pulse harvest (maize, beans, 
peas,, wheat and teff). The middle black line, representing the food need of the mountain 
populationn if everybody consumed 250 kg of grains on average, shows that there was a food 
insecuree situation in 1978 to 1981, in 1984 and all the years after 1991. If we assume that 
peoplee consume on average 200 kg of grains per year, and complement their additional food 
needss with other food sources (like milk, meat and fruits) before 1991 only 1980, 1981 and 
19844 were food insecure years. Both trend lines show that before 1991 there were many years 
thatt a surplus of grains was produced. 

Thiss trend line shows that the per capita food situation in Marsabit has severely 
deterioratedd since 1991. If we reflect back on Chapter 4 on the decline of pastoralism, that 
showedd a deterioration of the per capita livestock situation especially after 1990, this crisis 
seemss similar in the agricultural sector as well. When grain production should have 
accommodatedd the shortage in livestock products, this sector also collapsed and could not 
providee a buffer for the insufficiency of food in the whole of that decade. This shows that the 
structurall  and severe food shortages in the district started in 1990. 

Inn the subsections below, we will take a more detailed look at the trends in the production 
off  the main crops. 

TrendsTrends in maize and beans 

Thee main food crop in the area is maize (mainly Katumani and local varieties). In Figure 12.4, 
dataa on annual maize harvests of two seasons is combined with the total area planted with 
maizee in two seasons and rainfall trends. 

FigureFigure 12.4 

Annuall trend in area of maize planted (in ha) and maize harvested (in 90 kg bags) 

ss and hectares in thousands Rainfalll in mrn.o[ 

1974197619r6l977197819791980198119e21983198419851fla6198719aai98919901991199219931994199S1M6199719961M920002001 1 

ll —Maize planted e harvest 

Source:Source: Marsabit District Annual Reports various years. 

Note:: figures are sums of two growing seasons. 
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FigureFigure 12.5 
Annuall  trend in area planted with beans (in ha) and harvest (in 90-kg bags) 

1974197519761977197819791900)98119821963198419855 1986198719881989199019811992 1993199419951996199719961999 2000 2001 

II  a Rainfall—Beans planted^Beans harvested 

Source:Source: Marsabit District Annual Reports various years 

Note:: figures are sums of two growing seasons. 

Thee area planted with maize did not expand after 1990 and the harvests after 1990 rapidly 
declined.. The maize harvest per hectare has always been low. Around 1919/20, only 3.63 ha 
off  land were cultivated and mainly planted with Hickory King maize. Farm productivity was 
aboutt 920 kg per ha, which works out to about ten bags per ha, using the commonly used 
measuree of 90 kg per bag. By the end of the 1920s the total land under cultivation had 
increasedd to about 11 ha. 

Accordingg to the MoA figures, from 1976 to 1988 the maize harvest was on average about 
9400 kg per hectare per year (that is for two growing seasons), while from 1993 to 2001 the 
averagee harvest was only 315 kg per hectare per year for two growing seasons. This average 
iss so low because of three severe droughts which occurred in 1994, 1996 and 2000. In good 
yearss the harvest was about 800 kg per hectare in two growing seasons. The trend line on 
beanss shows a similar development. The area of farmland used for other purposes than for 
maizee and beans production is not reflected in these graphs. But the area planted with 
grain/pulsee crops is very small, as is the level of production. 

Sorghum/millets Sorghum/millets 
Sorghumm and millet are more drought resistant than maize. Campaigns to increase the acreage 
off  these crops instead of maize are now being seriously considered. Food for the Hungry 
Internationall  (FHI - an NGO in Central Division), GTZ and the Ministry of Agriculture in 
particularr are promoting these crops. These drought tolerant crops do well in the district, but 
aree not yet very popular. The total acreage fluctuates between 10 and 30 hectares. The writers 
off  the annual reports think that people do not know how to harvest and prepare sorghum, but 
becausee of the intensive campaigns by the Ministry, FHI and GTZ the acreage of these crops 
wentt up by over 10 per cent in 2000. The yield of 3.2 bags of sorghum per acre after the short 
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rainss of 1999 is only about 700 kg of sorghum per hectare, but is indeed higher than maize 
productionn per hectare in that season. 

GrowingGrowing food insecurity 
Thee above trends do not show an increase of any kind; either in area planted, or in harvests, 
whilee these crops are the main food crops in the area and the population dependent on these 
cropss is increasing. Yet the expansion of arable land on the mountain, unfortunately, has not 
resultedd in a reduced number of food insecure households on the whole. Relief food is 
importedd in ever increasing quantities. For example, during the last decade the number of 
foodd insecure families has been noted as high (FHI 2000). In 1999 alone, an average of over 
2000 metric tons of relief food was distributed per month in the region (MDAR 1999: 14). In 
20000 and 2001 more than 100,000 people in the whole district regularly received relief food, 
whichh comprised of maize, beans and vegetable oils (MDAR 2001: 28). On the mountain, 
relieff  food distribution is a common phenomenon. A large part of the farming population 
neverr produces enough food for subsistence. From an anthropometrical survey carried out on 
thee mountain by FHI and which used three different methods (weight for height, age for 
heightt and weight for age), it was found that a large number of the children under 5 years old 
weree malnourished, despite the relief efforts of the World Food Programme in the same years 
(Tablee 12.3). The table shows that in June 2000 almost 14 per cent of the children were 
'wasting',, half of the children under 5 years of age were moderate or severely underweight 
andd 42 per cent showed stunted growth. 

TableTable 12.3 
Yearlyy results of an anthropometrical survey for children under 5 years of age (1999, 2000 and 2001) 
Indicator r June e 

1999 9 
June e 
2000 0 

Feb.. 2001 

" II  Weight for height 
la.. Wasting -moderate and severe (z-score <-2.0) 
lb.. Severe ( z-score <-3.0) 
III  Weight for age 
2a.. Underweight - moderate and severe( z-score <-2.0) 
2b.. Underweight - severe (z-score <-3.0) 
HII  Height for age 
3a.. Stunting - moderate and severe (z-score <-2.0) 
3b.. Stunting - severe (z-score <-2.0) 

10.1% % 
0.6% % 

32.8% % 
8.3% % 

31.6% % 
7.9% % 

13.6% % 
2.4% % 

48.8% % 
15.2% % 

41.6% % 
21.6% % 

11.4% % 
0.9% % 

39.5% % 
9.9% % 

39.4% % 
14.0% % 

Notes:: According to WHO guidelines a z-score above -1.00 is considered normal; from -2.00 to -1.00 is called mild 
malnutrition;; <-2.00 is global acute malnutrition; and z-scores of <-3.00 indicate severe acute malnutrition. 

22 According to WHO guidelines a wasting prevalence of 10 to 14 per cent in populations indicates a serious situation. 
Source:Source: FHI (2001: 29). 

Thee district's human population is now estimated at 121,478 persons (GoK 2001, 1999 
census).. In 1998, 4,173 agro-pastoral families were counted (MDAR 1998: 2). The average 
familyy size is 4.5 persons per family in Central Division which means that about 16 per cent 
off  the district population belongs to (agro-pastoral) farming families. Together they cultivate 
lesss than 2.4 per cent of the so-called 'higher potential' land. That means that agro-pastoralists 
havee so far transformed only a very small part of their own valuable fall-back pasture to 
farmland.. In addition, there is no upward trend in the area used for food production. A large 
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partt of potential farmland (at least 95 per cent) remains unused for arable production, while a 
largee section of the population is suffering from food insecurity resulting in malnutrition of 
onee third to almost half of the children under 5 years of age. However, access to farmland is a 
highlyy problematic issue, as we have seen in Chapter 6. These results seem to suggest that it is 
nott the quantity or the quality of the land itself that presently limits food production, but that 
theree is a range of other factors in the socio-political and economic realm that hinder 
accessibilityy of land and the productivity of factor inputs. We will nevertheless continue with 
ann assessment of some physical and climatologic determinants of agricultural production. 

Ecologicall  limiting and enabling factors for grain and pulses production 

Mostt of the district's land under cultivation is located in the Marsabit Mountain region. 
Marsabitt Mountain has very good soils for arable farming, especially the land close to 
Marsabitt Forest. The main landscape units that are identified in the Range Management 
Handbookk cover Marsabit Mountain Forest Reserve and the surrounding villages. The total 
areaa of the fertile (high potential) land on Marsabit Mountain is 1,137 km2. According to this 
handbook,, the potentially well cultivable land would be 995 km2 excluding Marsabit Forest 
Reserve. . 

PhysicalPhysical geographical features of Marsabit Mountain 
Thee following soil description is a summary extracted from the Range Management 
Handbookk (1991: 8-9): 

Undifferentiatedd tertiary volcanic rocks, consisting of basalts and pyroclastic rocks, characterise the 
geologyy of the forest. The relief intensity is locally over 300 metres and slopes over 30 per cent are 
common.. The soils are well drained and locally very deep to shallow. The soil is mostly dusky red 
too dark reddish brown friable clay loam to clay, in steep places mostly boulder-strewn and stony. 
Thee topsoil is thick and rich in humus, well structured with a good vegetation cover. The 
infiltrationn capacity of the surface soil is high, and the resistance to erosion is high as well. There is 
aa potential hazard of gully development after clearing of vegetation, especially on steeper slope 
parts.. The soils in the area surrounding the forest are characterised by high fertility as well. The 
geologyy is undifferentiated tertiary volcanic rocks, consisting mainly of basalts, conglomerates and 
somee ash deposits. The landscape is described as rolling to undulating 'highlands', with deeply 
entrenchedd river courses. The soils are well-drained, very deep and dusky red to dark reddish 
brownn in colour. The soil is described as friable clay loam to clay, in places boulder-strewn and 
stony.. The organic matter content of uncultivated land in this area is high. The infiltration capacity 
iss generally high, and the 'recuperation' capacity after overgrazing is also high. There is a low 
sheett erosion hazard. Gully development is mostly observed along cattle tracks. There is a 
moderatee wind erosion hazard in cases of high grazing pressure. 

Althoughh water and soil erosion risks are stated as being moderate to low (GoK 1997), the 
clearingg of land and removal of vegetation cover expose soil to erosion hazards and thus 
aggravatee erosion on soils that are sensitive to erosion under cultivation. Soil types also affect 
thee ecological sensitivity of the forest. There are several seasonal gullies and ravines that 
originatee in the mountain and run downwards. In instances where such gullies are on farms 
adjacentt to gully-slopes, which are relatively steep, the risk of erosion hazard is high. These 
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steepp slopes are subject to gully erosion processes , but these are not yet alarmingly high 
(GoKK 1991; Umuro, Soil Conservation Officer personal comment 2002). 

RainfallRainfall and harvest 
Ass much as the soil enhances farming production, the rainfall pattern in the growing season is 
aa limiting factor. To analyse this relationship, in Figure 12.6 we present a trend line of maize 
harvestss per growing season for the last six years against a bar graph of rainfall in the 
correspondingg growing season. Only rainfall during the months of planting to harvesting is 
presentedd with 'out of season' rainfall (e.g. February, or August) not being included. 

Thee graph shows that the total area of maize has not expanded much in the last six years, 
whilee harvests fluctuated from 12,000 bags in December 1997 to 0 in both seasons of 2000. In 
thee short rainy season from October-December people usually plant a larger part of their farm 
thann during the long rainy season of March-June. Even though the October-December rains 
doo not show higher averages, people find this rainy season more reliable and put more efforts 
intoo cultivation during the short rains. The slight upward trend in acreage planted over the last 
feww seasons is probably a result of a major farming campaign launched by FHI in 1998, when 
thiss NGO received funding for a new farming improvement project. They ploughed large 
tractss of land for individual farmers and distributed lots of seeds. 

FigureFigure 12.6 
Seasonall  trend in maize planted (in ha) and maize harvested (in 90-kg bags) 

bagss in thousands rainfall In mm 
144 | 1 1200 

season n 
 Rainfall —Maize planted —Maize harvested! 

Source:Source: Marsabit District Annual Reports various years 
Note:: the Oct-December rains are shorter than the March-June rains by one month 

22 Farming husbandries used by farmers on the mountain bear immediate consequences for arable production, 
andd may also affect the nature and extent of soil erosion. 
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FigureFigure 12.7 
Seasonall  trends in area of beans planted (in ha) and harvested (in 90-kg bags) 
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[oRainfan—Beanss planted—Beansharvest 

Source:Source: Marsabit District Annual Reports and Development plans. 

Thee bean harvests (Figure 12.7) show large fluctuations as well. Beans suffered from the 
Ell  Nino rains and the subsequent drought, but there was a good harvest in 2001. As the above 
trendd lines show, a general decline in harvests of food crops on the mountain is taking place. 
Thiss is partly due to declining rainfall trends, but failing harvests, lack of seeds, and a shift to 
otherr types of crop production can play a rolee as well. We will come back to this later. 

ErosionErosion and conservation activities 
Sincee the beginning of the farming activities on Marsabit Mountain, soil and water 
conservationn has been an issue for the administration. The Colonial Government started major 
effortss on terracing and contour ploughing in 1957 (MDAR 1957). The techniques used in the 
coloniall  time ranged from the construction of terraces and the digging of cut-off drains for 
waterr streams to the planting of trees and fences as protection against wind erosion. 

Thee line ministries, NGOs and individual farmers themselves have picked up these 
activitiess now and again. However, because of high labour requirements, major river 
embankments,, terraces on steep hills, trash lines and digging of ditches mainly remain 
governmentt activities in the form of 'food-for work' programmes. 

Noo study has been done into the degradation of farmland in the Marsabit Mountain area. 
Soill  depletion and wind erosion problems have been mentioned by agricultural extension 
officerss and farmers, but so far there is no evidence of degradation of the farm lands. 
Accordingg to some ecologists, the rangelands on Marsabit Mountain were in a fair condition 
inn 1991, which means that the impact of use of livestock can be observed, but there has been 
noo serious impairment yet of rangeland productivity (Herlocker & Walther 1991: 51). 

LandLand tenure problems 
Mostt farmland in Marsabit District is trust land formally under the jurisdiction of the local 
countyy council. Trust land that has been occupied gives ethnic groups, families and 
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BoxBox 12.1 
Mirraaa (Catha edulis) 

Mirraaa {Catha edulis) is an evergreen plant belonging to the Celastraceae family and a real tropical 
highlandd product. The trees are planted exclusively for the production of leaves. The young shoots 
havee the highest contents of cathinon with amphetamine-like characteristics. Chewing the leaves of 
thiss tree (usually for a period of three hours) produces a feeling described as alertness, clarity of 
thoughts,, more energy and feelings of euphoria. 

MirraaMirraa  is grown in Yemen (where it is called Qat) and in many Eastern and Southern African 
countriess in volcanic highland areas. Mirraa trees grow best at altitudes of 1,500 metres where 
rainfalll  ranges from 600 to 1,000 mm metres. Mirraa is grown in areas where the average 
temperaturee is 19° C, but the temperature is not that much below 17° C. It tolerates all kinds of 
soilss (except wet, un-drained soils), but it prefers loose, red, well-drained volcanic soils. It can also 
groww in coffee production areas and the two crops are therefore in competition because the price 
paidd for mirraa is higher and more stable than the price of coffee. Mirraa trees are propagated by 
roott cuttings and from seeds in the case of some varieties. The trees are also in competition with 
foodd crops because, in addition to the high cash income earned, production requires less labour 
thann food crops. 

Thee leaves are harvested for the first time after one or two years. Trees can live to become 80 
yearss old and can reach a height of 25 metres when grown naturally, but they are usually kept at 
heightss of between 1.5 and 4 metres when cultivated as a cash crop. In Marsabit, however, pruning 
andd harvesting of the shoots causes them to resemble short coffee tree bushes. The trees are 
evergreenn in cases in which irrigation is applied. In areas with a distinct cold and dry winter season 
thee tree does not produce green leaves during the winter season. The tree is hardy and survives 
longg droughts. 

Inn Marsabit, pesticides are used to ward off caterpillars and other diseases. The sprays are 
expensivee and there are no official instructions on how these pesticides should be used. 

Thee harvest yield per acre in Marsabit is about 100 to 400 kg per month if irrigation is carried 
outt properly, according to a recent estimation by KARI (Kenya Agricultural Research Institute) 
(KARI,, pers. comm. 2003). This would work out to be about 3,000 kg per year per hectare. More 
informationn about Qat can be found in Ward (2003), Milich and Al-Sabbry (1995) and Al -
Munibarii  (2002). 

individualss rights of occupation, use, control, inheritance, succession and disposal of land, 
accordingg to the prevailing customary law (RANTCO 1998: 3). However, people have no 
legall  right of ownership over trust land. No farmer 'owns' land in Marsabit because, at 
present,, no title deeds are issued. The process of land adjudication is in progress. The 
consequencess are that people cannot get loans from commercial banks to make major 
investmentss on their farms and that the ownership regime is vague. However, many 
householdss have fenced off a piece of land that they call 'theirs' and the 'vagueness' 
decreasess once the local land committees consisting of elders, area chiefs and councillors 
havee agreed on the claim of the household to that land. The level of 'vagueness' decreases 
evenn further if the land appears in the registers of the county council and tax is paid. From the 
landd registration books of the county council it is clear that many smallholders have not 
registeredd and large tracts of land indeed belong to certain urban wealthy families. Other large 
piecess of land are not registered (which also means that no tax is paid either) although they 
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aree fenced and claimed by the urban rich. It is no secret that wealthy urban residents who 
leavee most of their land fallow claim most land in the rural villages. In an earlier study on 
farmm holdings it was found that 6 per cent of the farm holdings of 10 ha and above occupy 45 
perr cent of the total farmland. On average, these owners plant 15 per cent of their land with 
cropss (MDP/GTZ 1991: Al l 1-7). Our own survey found that only 3 per cent of rural 
householdss have farm holdings of 10 ha and above, which together cover 18.7 per cent of the 
totall  land, and that they plant 21.7 per cent of the land they own. Since our sample did not 
includee urban households, we can only guess the extent to which urban residents plant their 
fields.. Whether the issuing of title deeds would enhance arable production is a difficult 
questionn to answer, and we will not provide one here. 

OtherOther factors hindering production of grain and pulses 
Otherr factors that would hinder production of grains and pulses in Marsabit Mountain area are 
pestss and diseases, labour shortage, insufficient quality and quantity of seeds, bad timing as 
regardss planting, a lack of fertilisers and a small number of sunny days (MDAR various 
years).. However, capital investment would mitigate such factors considerably. 

ExpandingExpanding crops and activities 
Thee only crops that seem to increase over the years are food and cash crop trees and irrigation 
activities.. The area occupied by these crops and activities is still very small, but the increase 
mayy indicate a process which may entail important implications for the future. 

-- Fruit, shelkeda and mirraa trees 
Iff  we can believe the annual reports, the area being used for fruit trees is expanding. Trees can 
bee largely intercropped with other food crops, so whether the expansion of fruit trees hinders, 
enhancess or replaces grain and pulse production will vary from one farm to the other. 

Thee figures in Table 12.4 show that fruit production is indeed increasing. This also means 
that,, despite the fact that families hold no title deeds to land, this does not prevent them from 
investingg labour and capital in land. 

Noo figures are available on the situation at district level, but an increase in mirraa (Catha 
edulis)edulis) tree plantations can be observed in the villages on the mountain (see more on mirraa 
inn Box 12.1). Mirraa does not occupy much space. A plantation of 600 trees does not even 
coverr half an acre, but it requires a high labour input (in the dry season these trees are 
watered)) and chemicals. The income per week is high and can easily amount to Ksh. 1,000 
perr week or more. Mirraa can be harvested throughout the whole year and gives households a 
steadyy cash income per week. 

ShelkedaShelkeda {Moringa oleifera) is like mirraa, another tree crop that is gaining in importance, 
andd not reflected in reports. Shelkeda is a drought-resistant tree imported by Burji and Konso 
farmerss from the Ethiopian highlands. It produces large green composite leaves which are 
usedd in stews. Shelkeda is said to be high in mineral content and can be used as medicine 
againstt malaria. Shelkeda still produces green leaves during the height of drought. The leaves 
aree sold on the market at the same price as kales, and are becoming increasingly popular. The 
reasonn why Shelkeda is not yet planted everywhere is that the seeds are not easily available 
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andd the tree grows very slowly. Shelkeda trees need ashes spread around its stem to grow well 
andd are usually only planted close to the house. However, as a drought-resistant food crop 
whichh needs very littl e space it would seem to be an important investment at household level. 

Thee increase in tree planting and irrigation activities may indicate a process of farm 
intensificationn and diversification. Tree crops need less labour inputs and land (two 
productionn factors of which there is a shortage in many rural households) than the production 
off  grain and pulses. However, trees are a more permanent investment in the land than grains 
andd pulses, which may also indicate that an increasing number of families have now decided 
too stay in the settlements. 

TableTable 12.4 
Areaa (ha) being used for fruit trees in hectares and harvests in metric tonnes (mt) in the Marsabit Mountain area 
(Moyalee figures not included) 

1974 4 
1976 6 
1977 7 
1979 9 
1984 4 
1985 5 
1986 6 
1987 7 
1988 8 
1995 5 
1996 6 
1997 7 
1998 8 

Banana a 
Ha a 
3 3 
3 3 

82 2 
67 7 

80 0 
132 2 
125 5 
100 0 
120 0 

Mt t 

12 2 
3 3 

984 4 
804 4 

150 0 
1,052 2 
1,000 0 
500 0 
720 0 

Mango o 
Ha a 

2 2 

23 3 
32 2 

52 2 
42 2 
44 4 
50 0 
52 2 

Mt t 

8 8 
4 4 

138 8 
192 2 

270 0 
1,344 4 
880 0 

1,000 0 
780 0 

Citrus s 
Ha a 

6 6 

7 7 
10 0 

54 4 
32 2 
36 6 
39 9 
42 2 

Mt t 

22 2 
1 1 

65 5 
65 5 

24 4 
480 0 
355 5 
390 0 
420 0 

Papaya a 
Ha a 

14 4 

6 6 
9 9 
9 9 
9 9 
10 0 

Mt t 

2 2 

448 8 

5 5 
144 4 
129 9 
133 3 
140 0 

Total: : 
Ha a 
3 3 
11 1 

9 9 
126 6 
109 9 

192 2 
215 5 
214 4 
199 9 
224 4 

Mt t 

42 2 
10 0 
6 6 

1,635 5 
1,061 1 

449 9 
1,440 0 
2,364 4 
2,023 3 
2,060 0 

Source:Source: MDAR, various years. 

-- Small-scale irrigation 
Thee first irrigation activities in Marsabit District started in Songa, Kituruni and Karare where, 
inn 1973, the missionary Anderson of the protestant African Inland Church (AIC) initiated a 
settlementt scheme for impoverished pastoralists. So far, Songa (Box 12.2) is the largest and 
mostt successful scheme, where many households derive most of their income from their 
small,, irrigated kitchen gardens. 

Tablee 12.5 presents an overview of irrigation activities. The water quality is good at all the 
irrigatedd sites, except for Kalacha (a lowland village located between Marsabit and 
Loiyangalani)) where salinity is a major problem. Most problems related to irrigation have to 
doo with damage to pipelines and crops by wildlife. All the villages where irrigation is carried 
outt are situated close to the forest, where wildlif e species often feed on part of the harvest. 
Exactt figures are unavailable, but farmers claim that almost half of their harvest is often 
consumedd by wildlife. 

Usuallyy irrigation stops in the wet season and has to start up again in the dry season. 
Sometimess the irrigation pipes do not work for the whole dry season, like in 1997 when 
irrigationn pipes were working only in Badassa. In Kituruni it was at the height of drought in 
20000 that the irrigation pipes were repaired after years of standstill. 
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BoxBox 12.2 
Thee Songa irrigation scheme 

Thee Songa irrigation scheme has experienced an interesting development since its start in 1971. At 
present,, there are about 388 farming families (GoK 2001). Songa village started with 22 farming 
familiess originating from Logologo, who were helped to settle and start fanning because they had 
lostt their animals. The village grew fast, when from 1971 to 2002 mainly impoverished pastoral ists 
joinedd the settlement. The settlement and allocation of land has always been controlled by a local 
landd committee consisting of elders. Access to water is decided upon by a local group of water 
users,, the Water Users Association. Other organisations stepped in later to help the development of 
thee village. The National Council of Churches of Kenya (NCCK) built the irrigation system, 
primaryy school and dispensary. FHI constructed an electric fence around Songa to keep out 
elephants,, expanded the primary school and sponsored children's school fees (Smith 1998: 12). 
However,, agricultural activities in Songa are primarily developed by the local people themselves, 
especiallyy women. According to Smith, the success of Songa is partly related to the relative 
isolationn in which Songa could develop; agricultural development organisations usually target 
benefitss on men, while agricultural activities and income in Songa benefit women in particular. 
Althoughh elsewhere on Marsabit Mountain successful farms (only the male headed households) 
usuallyy have larger herds (our own surveys 1998-2000), in Songa this is not the case. Smith 
suggestss that Songa farmers prefer to invest extra income in their farms than in their herds. This 
couldd be related to the fact that farming in Songa is primarily irrigated gardening under the control 
off  women. Women in settlements do not particularly benefit from large herds at distant fora camps. 
Att present, the whole of Songa village consists of four ridges; Leyai, Leturia, Leskul and Lemoile. 
Theree are three main pipelines serving these four ridges. The main water source is composed of 
twoo streams, lying parallel to each other and running down from the source in Marsabit Forest. 

TableTable 12.5 
Overvieww of irrigation activities 

Scheme e 

Songa a 

Kituruni i 

Badassa a 

Karare e 

Kalacha* * 

River r 
source e 

Springs s 

Springs s 

Springs s 

Springs s 

Artesian n 
well l 

Areaa under 
irrigation n 
inn 1997 

(ha) ) 
33 3 

5 5 

5 5 

2 2 

0.7 7 

Areaa under 
irrigationn in 
2001(ha) ) 

33 3 

5 5 

10 0 

2 2 

2 2 

Estimated d 
potential l 
(mt)** * 

70 0 

20 0 

30 0 

15 5 

5 5 

Noo of 
families s 

290 0 

120 0 

120 0 

40 0 

57 7 

Cropss grown 

Mangoes,, citrus, bananas, 
papayas,, kales, tomatoes, 
onions,, avocados 
Mangoes,, citrus, bananas, 
papayas,, kales, tomatoes, 
eggplant t 
Mangoes,, citrus, bananas, 
papayas,, kales, egg plant 
Mangoes,, citrus, papayas, 
kales,, tomatoes, 
Pawpaw,, sweet potatoes, 
sugarcane,, bananas, 
onions,, avocado, coconut, 
kales s 

Kalachaa is a settlement in the lowlands along the road to Loiyangalani where there is some small-scale irrigation. 
***  It is not clear on what this estimated potential is based; given die fact that the area under irrigation at present often suffers 

fromfrom low amounts, or a lack of water flow, the estimated potential seems rather hypothetic. 
Source:Source: Marsabit District Annual Report 2001. 
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Inn 2001, the crops available on the market in Marsabit Town were mainly from Songa. The 
irrigationn system is at present undergoing major rehabilitation funded by the Community 
Developmentt Trust Fund (CDTF). Due to limited water flows, the irrigation activities were 
veryy limited in Badassa, Karare and Kituruni in 2000 and 2001, and horticultural production 
wass aimed mainly at subsistence (MDAR 2001: 34). The main problems with the irrigation 
systemss in general seem to be the destruction of pipes by wildlif e and irregular and unequal 
waterr flows. Households that are connected to the system close to the source receive more 
waterr than households located at the end of the pipe. However, despite these problems, the 
scantt irrigation activities seem to greatly enhance the food situation of people connected to 
thee system. 

TheThe potential for food self-sufficiency 
Consideringg the severe state of food shortage in the district, the question of whether the 
farmingg areas in Marsabit could contribute to more food security is a poignant one. Does the 
farmlandd in on Marsabit Mountain have any potential at all to achieve food self-sufficiency 
forr its entire population? As has been suggested earlier, large tracts of potential arable land 
aree presently not used for farming. Even if harvests thus far have beenn insufficient to feed the 
rurall  population, the total land area suitable for fanning on the mountain is not the cause of 
thee apparent food insecurity situation. In other words, the food insecure situation is not 
attributablee to scarcity of the farming resource base, as we will calculate below. 

Inn the first place, how much farmland would be needed to reach a food secure situation for 
thee whole Mountain population (37,445 persons) based on grain production? If every person 
needss an average of 250 kg of grain to meet annual calorie requirements, one kg of maize is 
3,5600 calories and one hectare produces about 550 kg of grain in two growing seasons (this 
wass the outcome of our own survey data, including the failures of 2000), one hectare could 
feedd two persons. If we assume that fields are to remain fallow for one growing season, 1 
hectaree could feed one person. However, if productivity were to increase after leaving one 
hectaree fallow, it would still be possible to feed two p^sons from 1 hectare of grain. That 
meanss that about 18,723 hectares are needed to feed the entire Marsabit Mountain population. 
Iff  we assume that only 995 km has real potential for cultivation, only 19 per cent of that 
fertilee land needs to be transformed to farmland to be able to feed the entire population of 
Marsabitt Mountain. 

Theree are at present 6,153 rural (farming) households in the mountain area around 
Marsabitt Township, which is about 25 per cent of the districts' population. If they were each 
too plant 4 ha (about 10 acres) with food crops and they were to do so in the most fertile circle 
aroundd Marsabit Forest (995 km ), only about 25 per cent of the high-potential land would be 
usedd for fanning. They could produce almost 330 kg of grains per inhabitant per year. 
Althoughh it is hard to imagine how a family of five can provide sufficient labour to plant 4 
hectaress of land with food crops, the natural resources on the mountain are from this point of 
vieww not limiting factors for achieving food self-sufficiency on Marsabit Mountain. This 
confirmss our earlier statement that economic and socio-political factors rather than ecological 
constrainss hinder the production of grains and pulses in the Marsabit Mountain area. 
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Farmm case studies: field observations in tie three ecological zones 

Farmingg in the Marsabit Mountain area produces a variety of results. Farming some fields 
generatess such hopeless results that one wonders whether farming is a viable activity at all. In 
otherr instances, productivity is very high. The examples presented in Boxes 12.3-12.5 wil l 
showw what potential the land on Marsabit Mountain can have. 

Thee examples in Boxes 12.3-12.5 are not representative since there were very few fanners 
withh such high productivity per hectare. The examples do, however, show something of the 
agriculturall  potential of the area. So despite the difficul t conditions under which people have 
too operate, some manage to make their farm productive with extra investments of labour and 
capital. . 

Fieldd observations in 1998 gave us the impression that the investments in land vary greatly 
perr household and per site. In the following section we describe what kind of investments 
weree observed in 1998. To that end we sampled 287 fields belonging to, or used by, 287 
differentt rural households (whom we interviewed later) and registered our observations per 
field.. The work was carried out in May, June and July 1998. 

BoxBox 12.3 
Fanningg in the wet zone: Daka-baricha July 1998 Ibrae 

Ibraee (29) is of Arabic origin and his wife (28) is a Gabra. He was born in Marsabit but his father 
camee from Oman. His wife was born in Marsabit. They are both teachers in Marsabit and together 
earnn Ksh. 12,000. They live with an aunt and a maid in a cemented house with five rooms and an 
sheet-ironn roof. The house was built in 1997 on a 0.5 acre plot. Around the house they planted 
threee mango trees and five banana trees. The fence is a combination of barbed wire and euphorbia 
plants.. They have an 8-acre farm in Sagante, around 20 minutes walk away. They bought the land 
inn 1992 for Ksh. 9,000. They usually plant four acres with a mix of maize and beans. In May 1997, 
theyy harvested 15 bags of maize and two bags of beans, which is a high level of production when 
comparedd to other farmers (1,050 kg of grains per hectare). They planted again in October 1997, 
butt they did not harvest anything in 1998 because of the El Nino rains. They plough using a tractor 
orr an ox-plough and they employ labourers to do the farm work. They do not apply manure. They 
intercropp maize and beans and leave half of the field fallow. The farm has no fence. They have 15 
cattle,, ten heads of small stock and two donkeys, as well as two bulls for ploughing. 
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BoxBox 12.4 
Farmingg in the dry zone, Manyatta Jillo, June 1998 

Guyoo A. is one of the farmers with a high level of maize and beans production per acre. He has a 
Borann background and was bom in Karare 70 years ago. He never had any formal education. He 
startedd farming in 1972, after all his animals died in the drought. He also suffered from the 
precedingg shifta wars. In 1972, he bought a littl e piece of land (which he later sold again). He 
workedd as a labourer on a farm elsewhere on the mountain (of a Kikuyu), where he learned 
farmingg techniques. In 1991, he bought the land where he now lives and which covers 4.2 acres. 
Hiss family of nine people lives in a two-room house. The walls are made of clay and soil and the 
housee has a new corrugated iron roof. They have a small water tank so that they can harvest water 
inn the wet season. 

Thee farm is surrounded by a large fence. Part of the fence is the ordinary euphorbia, but it is 
coveredd with climbers. Many cypress, grewelia and eucalyptus trees surround the farm. There is 
alsoo a dense wood lot, a banana plant and a field of napier grass. In May 1998, the following crops 
weree growing on the farm, mixed and in separate patches: 

11 acre of maize 
1.55 acres of beans 
0.55 acres of groundnuts 
0.55 acres of wheat 
0.255 acres of cassava 
0.255 acres of sweet potato 

Inn addition there were about 20 banana trees (1 acre), four mango trees, four coffee bushes, 600 
mirraamirraa trees of about 120 cm high, a woodlot of agroforestry trees (mainly grewelia, cypress, 
eucalyptuss about 400 in total), a tree nursery (numerous seedlings), numerous orange trees, lemon 
trees,, papaya trees, avocado trees and bushes of lemon grass for tea and napier grass for animals 
andd as bunds against run-off water. 

Inn March 1997, he planted two acres with maize in monoculture and one acre with beans in 
monoculture.. He harvested 15 bags of maize and three bags of beans, which is the highest 
productionn in our sample (equal to 1,853 kg per hectare of maize and 741 kg of beans per hectare). 
Inn January 1998, he harvested 20 bags of maize from two acres. He said he always has a good 
harvestt because he uses fertiliser and cow-dung, which he spreads over the whole field. He also 
saidd that the soil is of a high quality. He is going to sell ten bags of maize this season. He normally 
sellss coffee beans at 1 kg for Ksh. 30. Mirraa is doing well too. He earns about 1,500 shillings per 
weekk from mirraa alone. He also keeps honeybees. When there is enough honey, he can sell one 
bottlee for Ksh. 250, but honey is not always available. Guyo works on the farm together with his 
wife.. They employed one labourer just to look after the animals. They have nine cattle which are 
keptt near their home during the night. Three cows are in milk which they incidentally do not sell. 
Theirr family is large. There are four daughters, two sons and a relative living with them. Another 
sonn is at boarding school. All the children attend school. One daughter did a tailoring course after 
schooll  and she now does casual work. She gives her parents Ksh. 2,000 per month. 

Guyoo always has a shortage of labour on the farm. During harvest time he usually organises a 
workingg party, a harambee. Many neighbours and friends help him harvest and he in turn helps 
themm harvest. During his farming career, he received assistance from a number of organisations. 
SIDAA helped him with the water tank. He learned bee keeping from FHI. He also attended a 
seminarr organised by FHI. People from the Ministry of Agriculture taught him how to build 
terraces.. As a consequence, he has attractive terraces all over his field, even though the field is only 
onn a gentle incline. In order to improve the harvests on his fields, he told us that he undertook the 
followingg measures: he planted a sturdy fence to protect his fields against the wind, applied manure 
andd fertiliser and spread ashes of burned crop residue over the field. He built terraces and bunds 
againstt run-off water and there is also a wood lot on the terrain. He purposely rotates the crops and 
intercropss various crop types and has planted napier grass along contour bunds against run-off 
water. . 
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BoxBox 12.5 
Dryy zone, Manyatta Jillo June 1998, Hukka 

Hukkaa is 65 years old, and lives with his second wife in Manyatta Jillo. He came to Marsabit in 1965 
becausee he lost all his animals in the Somali (shifta) war. He started working as a labourer on other 
peoples'' land. He acquired a piece of land (2.5 acres) from the land committee in 1993. He did not 
havee to pay anything for it. Nowadays, no free land is available anymore, but this was not a problem 
att the time. 

Hee farms together with his wife. They have four children living with them. Two other children live 
withh an uncle because the parents are too poor to feed them. 

Inn 1998, he planted only half an acre with maize on his 2.5-acre plot. He left the rest fallow. In 
Marchh 1997, he planted half an acre with maize and half an acre with beans. He harvested four bags of 
maize,, which shows that the land is highly productive when compared to other farmers' land. He only 
harvestedd 2 debbe (40 kg) of beans though. He said his harvest is good when he weeds a lot. He also 
appliess manure. He acquires cow dung from a neighbouring farm because he has only one cow 
himself.. He has a small wind fence, but this does not surround the whole field. He will erect a fence if 
'thee survey' has come to measure his field (for a title deed). There is one mango tree, one lemon tree 
andd 20 banana trees. There are no terraces. He rotates the crops and uses the fallow-land from the 
previouss year for the following planting season. After the harvest, he lets other people's animals on 
hiss field to graze. 

Hee says they are so poor that they have to burn charcoal to earn enough. His harvest is not enough 
too feed them. In January 1998 he had to buy 5 kg of beans and 20 kg off  maize. 

Capitall  and labour investments 

Wee observed several types of capital and labour investments per field. The following 
overvieww provides details on the presence and type of natural and physical assets on the 
samplee fields, like a house, food and/or cash crops, trees, fences and soil and water 
conservationn methods (Table 12.6). The sampled area covered a total of 1,164 acres, which is 
44 acres per field on average. The majority of the fields were 'developed' with houses and 
fences.. The fields developed most were those on which people were living. On 234 fields (in 
totall  1,028 acres) we observed crop cultivation, tree plantation or both, with only 52 fields 
withh a total of 136 acres (13 per cent of the sampled area) not having been planted with any 
treee or crop. On these undeveloped fields we only observed some indigenous trees and bushy 
vegetation.. Most of sample area is covered with fields on which houses have been built and 
whichh have been planted with crops like maize and beans and a number of fruit and 
agroforestryy trees. 

TableTable 12.6 
Spacee occupied by fields in the sample area in acres 

Cropss and trees No planted vegetation 
Fieldd with a house 989 acres (85% of sampled area) 104 acres (9% of sampled area) 
Fieldd without a house 39 acres (3% of sampled area) 32 acres (3% of sampled area) 

Source:Source: Own survey 1998. 

33 Agroforestry trees as defined here are trees used for timber, shade and wind breaks. Fruit trees are not 
includedd in this category, as is often done by other authors. 
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FoodFood crops 
Maizee and beans covered the largest area of the sample farms, but in small kitchen gardens 
nextt to the house we observed a wide range of food crops like sukuma wiki, (a type of kale, 
BrassicaBrassica oleracia)., tomatoes, sweet peas, sweet potatoes, Irish potatoes, pumpkins, peas, 
sugarcane,, tobacco, cassava, teff, (Eragrostis abyssinica, a type of millet imported from the 
Ethiopiann highlands), wheat and sunflower. However, in terms of area and harvest the 
quantitiess were very small. 

TableTable 12.7 
Typee of trees observed in the area 

Typee Species 
Agroforestryy trees Grewelia 

Eucalyptus Eucalyptus 
Cypress Cypress 
Neem Neem 

Fruitt trees Mango 
Citrus Citrus 
Banana Banana 
Guava Guava 
Avocado Avocado 
Papaya Papaya 
Castor Castor 

Indigenouss trees Olea africana 
CrotonCroton megalocarpus 
Acacia Acacia 
Ficus Ficus 

Otherr Mirraa 
Coffee Coffee 
MoringaMoringa oleifera 

Source:Source: Own survey 1998. 

Trees Trees 
Thee field observations of trees, the results of which are presented in Table 12.7, took place 
beforee the interviews. The observations relating to die inhabited fields were carried out from 
outsidee the gate. Small trees (one metre or less) were not counted, except in the case of mirraa 
trees.. In cases where there were more than twenty trees on the field, we asked people to tell us 
howw many trees there were. The number of trees per field varied enormously. In the inhabited 
fieldss we observed a total of 2,193 agroforestry trees, 2,604 mirraa trees, 2,050 fruit trees, 
1933 indigenous trees, 187 shelkeda {Moringa oleifera) trees and 169 coffee trees. In the 
uninhabitedd fields we observed only nine agroforestry trees, 15 indigenous trees and eight 
fruitt trees. It was difficult to count banana trees because these grow in bushes of several stems 
fromfrom one root system. We decided to count one banana bush, even if it consisted of many 
treess as one tree. We did not count sisal trees and we did not count trees growing outside farm 
fences.. The differences in tree numbers between the sites were high, as Table 12.8 shows. 
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TableTable 12.8 
Totall  number of trees counted on the sample field per site 

Agroforestry y 
trees s 

MirraaMirraa  trees 

Fruitt trees 

MoringaMoringa trees 

Coffeee tree 

Indigenous s 
trees s 

**  Observed on one 
Source:Source: own surve) 

Sum m 
Mean n 

Sum m 
Mean n 
Sum m 
Mean n 
Sum m 
Mean n 
Sum m 
Mean n 
Sum m 
Mean n 

fieldd only. 
// 1998. 

MJ J 
785 5 
21 1 

600 0 
* * 

181 1 
5 5 
3 3 
0 0 
0 0 
0 0 
7 7 
0 0 

Dirib b 
820 0 
23 3 

389 9 
11 1 

142 2 
4 4 

25 5 
1 1 

32 2 
1 1 

84 4 
2 2 

Bada a 
21 1 
1 1 

576 6 
16 6 

422 2 
12 2 

115 5 
3 3 
4 4 
0 0 
5 5 
0 0 

Daka a 
30 0 

1 1 

774 4 
22 2 

1,114 4 
32 2 
43 3 

1 1 
133 3 

4 4 
0 0 
0 0 

Sagant t 
44 4 

1 1 

0 0 
0 0 
11 1 
0 0 
1 1 
0 0 
0 0 
0 0 

112 2 
3 3 

Kit t 
238 8 

7 7 

235 5 
7 7 

134 4 
4 4 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

Hula a 
170 0 

5 5 

30 0 

* * 
32 2 

1 1 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

Karare e 
94 4 
3 3 

0 0 
0 0 

22 2 
1 1 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

Thee sum in the table above indicates the total number of trees of each category that we 
countedd in the sample area, and the mean indicates the average number per field. The 
differencess can partly be explained by ecological factors, but also by our sample methods. In 
Sagante,, for example, we sampled more fields outside the villages than in the other sites. We 
neverthelesss think that these observations indicate some general differences with Daka-
baricha,, Badassa, Dirib Gombo and Manyatta Jillo as the sites where people planted most 

trees. . 
Thee ownership situation also determined the presence of trees. There were more trees on 

thee sample field if the person who used it had legitimate ownership over the land under 
customaryy law. However, only 22 fields in the sampled area were borrowed by the users, of 
whichh nine fields had no trees growing on them. The other borrowed fields had just a few 
trees,, of which most were mirraa trees. 

Wee expected to find higher tree densities in areas with high population densities and in 
areass with small farms, as a sign of intensification. However, small fields appeared not to 
havee a greater number of trees, although the number of trees per acre (the tree density) was 
indeedd higher (in cases in which both large and small fields had, for instance, six trees, the 
smalll  fields had a higher tree density per acre because the field was small) (Table 12.9). 

Daka-barichaa has the highest number of trees per acre, followed by Badassa, Dirib Gombo 
andd Manyatta Jillo. The total number of trees in general looks quite small when compared to 
agriculturall  areas elsewhere in Kenya, where there are many more trees per acre. In 1995, for 
example,, a survey in Western Kenya observed 72 to 157 trees per acre on farms (Scherr 1995: 
794).. We think that Marsabit shows lower tree densities because agriculture started at a 
relativelyy later point in time and because of the low population densities compared to other 
districts.. In the future, however, Marsabit Mountain will show the same trends as in other 
partss of Kenya, where high population densities will result in smaller farm plots and an 
increasee of farm investments, including in the planting of trees. 
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TableTable 12.9 
Treee density per acre per site 

Totall  Agroforestry Fruit Indigenous Mirraa Shelkeda Coffee Total 
landd trees per acre trees trees per acre trees per per acre per acre trees 

perr acre per acre 
acre e 

"MJJ Ï8877 4.2 ï ÖÜ3 3.2 ÖÖ2 ~0 8A~ 
Dirib b 
Badassa a 
Daka a 
Sagante e 

Kituruni i 
Hula a 
Karare e 

159 9 
100.8 8 
92.6 6 

122.5 5 

236.5 5 
104.0 0 
168.0 0 

5.2 2 
0.2 2 
0.3 3 
0.4 4 

1 1 
1.6 6 
0.6 6 

0.9 9 
4.2 2 

12 2 

0.09 9 
0.6 6 
0.3 3 
0.1 1 

0.5 5 
0.05 5 
0 0 
0.9 9 

0 0 
0 0 
0 0 

2.5 5 
5.7 7 
8.4 4 
0 0 

1 1 
0.3 3 
0 0 

0.2 2 
1.1 1 
0.5 5 
0 0 

0 0 
0 0 
0 0 

0.2 2 
5.7 7 
1.4 4 
0 0 

0 0 
0 0 
0 0 

9.4 4 
11.3 3 
22.6 6 

1.4 4 

2.6 6 
2.2 2 
0.7 7 

Source:Source: own survey 1998. 

Fencing Fencing 
Thee most common type of fence is the Euphorbia fence all around the field (Table 12.10). 
Somee fields have a fence just on one side to mark the end of the field. A very small number of 
fencess are of the much propagated thorn-bush type (locally called 'Kayaples % but this is 
becomingg more popular because it protects the field better against elephants. Some fences 
havee a combination of Euphorbia and thorn bush, agroforestry trees or barbed wire. In 29 per 
centt of the cases the sampled fields had no fence at all. 

TableTable 12.10 
Typee of fence on the sample fields 

Typee of fence Frequency Percentage 
EuphorbiaEuphorbia 162 57% 
EuphorbiaEuphorbia and agroforestry tree 2 1% 
EuphorbiaEuphorbia and thorn bush 5 2% 
EuphorbiaEuphorbia and barbed wire 2 1% 
Thornn bush 27 9% 
Barbedd wire 4 1% 
Noo fence 84 29% 
Totall  286 100% 

Source:Source: Own survey 1998. 

ObservedObserved soil and water conservation methods 
Thee soil and water conservation methods observed were terraces, stone or mud bunds along 
thee contours, with or without napier grass embankments. Trenches or cut-off drains were also 
observed.. On some farms, there were strips of sisal and napier grass. 

Duee to a lack of measuring equipment, we could not register the exact steepness of the 
slopes,, but we used our own classification based on estimated erosion hazard. We 
distinguishedd flat (no erosion hazard), almost flat (no or only littl e erosion hazard for most 
partt of the field), gently sloping (erosion hazard without measures) and steep sloping (erosion 
hazardd even with terraces) fields. 
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Fromm Table 12.11 we can see that the majority of the fields were gently sloping. Fifty-four 
percentt of the area was gently sloping and 23 per cent of the area was steep sloping. Of the 61 
steep-slopingg fields, 34 fields had terraces, stone or grass bunds against run-off water. Of the 
gentlyy sloping fields, only 56 fields had terraces and stone or grass bunds. Of the (almost) flat 
fieldsfields only two fields had terraces. 

Inn short, of the 699 acres where no measures were observed, 439 acres are situated on 
gentlee to steep sloping mountains. This is almost 21 per cent of the total sampled area, which 
couldd indicate erosion hazard in the near future. 

TableTable 12.11 
Steepnesss of fields and area of the sampling farms in acres 

Slope e 
Flat t 
Almostt flat 
Gentlyy sloping 
Steeplyy sloping 
Total l 

Frequency y 
499 (17%) 
177 (6%) 

1599 (56%) 
611 (21%) 

2866 (100%) 

Areaa in acres 
193 3 
75 5 

632 2 
262 2 

1,162 2 

Percentagee of total area 
17% % 
6% % 

54% % 
23% % 

100% % 
Source:Source: own survey 1998. 

Grainn productivity on the sample fields 

MaizeMaize and beans productivity in the sample fields 
Thiss section assesses the production of maize and beans and the productivity of the land in the 
samplee area. For this analysis we looked at the size of the sample field planted with maize 
and/orr beans and how many bags of maize and/or beans had been harvested for the various 
growingg seasons. This was sometimes a bit complicated because of the pattern of planting in 
thee sample area. The Figures 12.8-12.10 pictures show what types of fields we found in the 
samplee area. 

Figuree 12.8 shows a compound with two fields: one field with maize in monoculture and 
onee field with beans in monoculture. Sometimes households have a second field further away 
(onn average 10 to 20 minutes walking distance from their compound). Figure 12.9 shows a 
fieldfield planted with maize and beans intercropped. Figure 12.10 shows a compound that has a 
combinationn of different patches of maize in monoculture, maize and beans intercropped and 
beanss in monoculture. The cropping pattern observed on a field varied per season. Most 
farmerss planted maize in monoculture in one season and combined beans and maize only 
sometimess (depending on the availability of seeds). The productivity of such fields was hard 
too calculate. Farmers knew how many bags they had harvested but did not separate the harvest 
accordingg to cropping pattern. In the dry zone, the field type 'maize and beans 100 per cent 
intercropped'' was most common, although patchy cropping patterns also existed. In the wet 
zonee most farmers planted maize in monoculture. 

Inn the analysis we compare the areas used for intercropping, maize in monoculture and 
beanss in monoculture in order to assess the productivity of the land for the various types per 
ecologicall  zone. We therefore grouped the villages into a wet zone (Dirib, Badassa, Sagante, 
Kituruni)) and a dry zone (Hula Hula and Karare). We excluded Manyatta Jillo and Daka-
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barichaa from this analysis because for these two villages we only have data for two growing 
seasons. . 

FigureFigure 12.8 Figure 12.9 Figure 12.10 
Twoo fields in monoculture One field intercropped One patchy field 

Fieldd of beans Field of maize Field of maize and Field with combinations House, trees 
monoculturee monoculture beans 100 per cent of maize in monoculture, and cattle pen 

intercroppedd maize intercropped with beans 
andd beans in monoculture 

Usuallyy only a portion of the field is in use for maize and beans (the rest is fallow land or 
landd used for fruit and mirraa trees, a kitchen garden, a cattle pen, granaries, houses etc). We 
thereforee also looked at the average percentage of the land that was actually planted with 
thesee crops in the corresponding season. The harvest is shown in 100 kg bags4 and land size in 
acres. . 

Tablee 12.12 shows how much of the land covered by our sample is used for maize and/or 
beans.. We sampled more fields in the wet zone than in the dry zone. Although the wet zone is 
moree densely populated, and land pressure is higher, the mean size of the fields in the wet 
zonee was larger: 4.4 acres compared to 3.7 acres in the dry zone. In the wet zone people 
plantedd between 59 and 70 per cent of the sampled land with maize and/or beans each season, 
whilee in the dry zone people planted only between 24 and 26 per cent in the March-June 1997 
growingg season and between 45 to 55 per cent of the sampled area in the October 1997-
Februaryy 1998 growing season. The crop cover for other crops, like wheat and teffia grain 
productt originating from the Ethiopian highlands) was so small that we decided to ignore it in 
thiss analysis. 

44 Although production in the annual reports is shown in units of 90 kg bags, the respondents tend to store their 
harvestt in 100 kg bags. Debbe is the unit of measurement farmers use in Marsabit. One bag consists of 5 
debbes,debbes, where 1 debbe equals 20 kilos. Included in the figures are farmers' own estimates on what was 'eaten-
from-the-land'' before the harvest. 
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TableTable 12.12 
Landd coverage for the seasonal analysis of maize and beans grown on the sample fields 

Wet t 

Dry y 

No.. of 
fields s 

142 2 

72 2 

Sum m 
of f 

acres s 

619 9 

264 4 

Mean n 
fieldd size 
(acres) ) 

4.4 4 

3.7 7 

Summ of acres of fields not 
plantedd with maize and 

beanss per season 

March:: 44 
Oct:: 13 
March:: 171 
Oct:: 30 

Totall  acres 
plantedd with 
maizee and 

beans s 
367.55 - 397.5 

391-432 2 
64-69 9 

119-- 145 

Percentagee of total 
landd in sample area 
plantedd with maize 

andd beans 
59.44 - 64.2% 
63.22 - 69.8% 
24.4-26.1% % 
45.11 -54.9% 

Source:Source: Own survey 1998. 

TableTable 12.13 
Totall  field size, crop cover and percentage of land planted with maize and beans on the sample fields 

Season n Ecolo--
gical l 
zone e 

Typee of cropping on üie sample field 
50/500 Maize only2 Beans only3 Other maize 

intercroppingg and beans 
off  maize with combinations4 

beans1 1 

March-June e 
1997 7 

Octt 1997-
Feb.1998 8 

Wet t 

Dry y 

Wet t 

Dry y 

Totall  number of 
acress of fields5 

Totall  acres6 

planted d 
%% of the fields7 

planted d 
Totall  number of 
acress of fields 
Totall  acres 
planted d 
%% of area planted 

Totall  number of 
acres s 
Totall  acres 
planted d 
%% of area planted 

Totall  number of 
acress of fields 
Totall  acres 
planted d 
%% of area planted 

103(nn = 21) 

73 3 

257(nn = 67) l ( n = l ) 

70.9 9 

699 (n = 22) 

73.9 9 

1100 (n = 20) 

78.2 2 

120(nn = 35) 

67 7 

55.8 8 

168 8 

65.4 4 

0.5 5 

50.0 0 

l ( n = l ) ) 

100 0 

192(nn = 63) 

128 8 

66.7 7 

214(nn = 33) 

1266 maize 
300 beans 
58.99 maize 
14.00 beans 
244 (n = 5) 

122 maize 
55 beans 
500 maize 
20.88 beans 
305 5 
(nn = 45) 
1777 maize 
411 beans 
58.00 maize 
13.44 beans 
115(nn = 23) 

522 maize 
266 beans 
45.22 maize 
22.66 beans 

Notes:: ' This variable shows the total number of acres of maize and beans intercropped. On a 5-acre piece of land, for 
example,, it was possible to intercrop four acres of maize and beans. However, we assume that maize and beans 
eachh cover half of the field, hence we doubled the harvest per acre for maize and beans separately to assess the 
productivity,, which is shown in the next table. 

22 This variable shows the total number of acres planted with maize in monoculture. However, trees may also have 
beenn present. 

33 This variable shows the total number of acres planted with beans in monoculture. However, trees may also have 
beenn present. 

44 This variable shows the total number of acres in which maize and beans were combined in one field, without it 
beingg clear how many acres overlapped. The figure showing the harvest per acre in the next table is possibly too 
low,, because a certain number of acres had maize and beans intercropped and the corresponding harvest should 
thereforee be doubled. 
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55 This row shows the sum of the fields in which different crop types were observed. The total acreage of these fields 
doess not necessarily correspond with the total acreage planted with maize and/or beans, because usually only one 
partt of the field is in use for maize and/or beans, while die rest is used for the house, cattle pens, a kitchen garden, 
falloww land, or for trees. 

66 This row shows the total number of acres in use for maize and/or beans. 
77 This row shows the proportion of the fields used for maize and beans that was actually planted. 

Source:Source: Own survey 1998. 

Inn the wet zone fewer acres were planted with maize and beans intercropped than maize 
plantedd in monoculture in both seasons. The mean field size of fields in which maize and 
beanss were intercropped was almost one acre higher than fields in which maize had been 
plantedd in monoculture. Almost 71 per cent of the fields in which maize and beans had been 
intercroppedd were in use in March-June 1997, while only 65 per cent of the fields with maize 
inn monoculture were being used for crops. There were hardly any fields of beans alone. In fact 
theree were only two in the sample zone. The highest average field size in the wet zone was 
measuredd in fields in which there is a combination of maize in monoculture, beans in 
monoculturee and maize intercropped with beans. These figures can be derived from the 
figuress in the last column of Table 12.13. 

Tablee 12.13 shows some important differences between the wet and the dry ecological 
zones.. The majority of the fields in the wet zone were therefore small fields where only maize 
wass planted, although in the October-February season more people combined maize with 
beanss on their fields. In the dry zone nobody planted maize in monoculture. The majority 
intercroppedd equal amounts of maize and beans and only a few combined maize and beans in 
unequall  patches distributed over the field. In both the wet zone and in the dry zone, people 
plantedd more acres in the October-February growing season (the short rains) than in the 
March-Junee growing season (long rains). Usually the rains in October are more reliable. 
Householdss that target one harvest per year usually only plant their fields with maize and/or 
beanss in October. Table 12.14 shows which strategy produces the highest crop production and 
thee productivity per acre planted. 

Thee highest number of bags is harvested in the wet zone, where also more acres are 
planted.. However, when we look at the food production per acre, the dry zone shows a 
remarkablee level of productivity. In the March-June 1997 growing season, the maize harvest 
perr acre was 2.7 bags in the wet zone and the same applied during the dry zone in the fields 
devotedd to polyculture. However, bean productivity in the dry zone was much higher for 
polyculture,, being 1.6 bags per acre of beans in the dry zone compared to 0.2 bags per acre in 
thee wet zone. Moreover, in the following season, the maize harvest per acre in the multi-
speciess fields was the same for the wet and the dry zone and again the bean harvest per acre 
wass higher in the dry zone, being two bags per acre compared to 0.3 in the wet zone. The total 
numberr of bags harvested per acre (in polyculture) was higher in the dry zone during both 
seasons.. Maize production in monoculture only occurred in the wet zone: there was a 
remarkablee level of production in the October- February growing season, when the harvest 
wass three bags of maize per acre, which is equal to 741 kg per hectare. This was also the 
seasonn with a very high rainfall (El Nino rains). The maize production per acre in the 
combinedd fields is consistently lower than the productivity of maize in polyculture. However, 
ann unknown part of this harvest came from polycultures and could show a similar productivity 
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perr acre. If we only look at the total amount of bags harvested from the total area planted in 
thee sample fields, the following pattern emerges (Table 12.15). 

TableTable 12.14 
Totall  production and land productivity of maize and beans per ecological zone in sample fields 

Typee of cropping in the sample field 
Seasonn Crop in 100 kg bags Intercropping Maize Beans only Other maize and beans 

off  maize with only combinations 
beans s 

March--
Junee 1997 

Octt 1997-
Feb.1998 8 

Wet t 

Dry y 

Wet t 

Dry y 

Totall  harvest in bags 113 105 

Maizee harvest per acre 2.7 0.6 
Beanss harvest per acre 0.2 
Totall  harvest in bags 90 

Maizee harvest per acre 2.7 
Beanss harvest per acre 1.6 
Totall  harvest in bags 129 385 

Maizee harvest per acre 3.3 3.0 
Beanss harvest per acre 0.3 
Totall  harvest in bags 133 

Maizee harvest per acre 3.3 
Beanss harvest per acre 2.0 -

0 0 

--
0 0 
0.5 5 

--
0.5 5 
--

--
--
--

--
--

1677 maize 
255 beans 

1.6 6 
0.8 8 

244 maize 
122 beans 

2.2 2 
2.8 8 

3977 maize 
299 beans 

2.5 5 
0.7 7 

1155 maize 
477 beans 

2.5 5 
1.8 8 

11 This figure shows the total harvest of maize plus beans in 100 kg bags. 
Source:Source: Own survey 1998. 

TableTable 12.15 
Totall  food production (in 100 kg bags) per acre on sample fields 

Season n 

March-June e 
1997 7 
Octoberr 1997-
Februaryy 1998 

Ecologicall  zone 

Wet t 
Dry y 
Wet t 
Dry y 

Maizee and beans 
intercroppedd (50/50) 

1.5 5 
1.8 8 
1.5 5 
2.0 0 

Crop p 
Maizee in 

monoculture e 
0.6 6 

3.0 0 

Variouss combinations of 
maizee and beans 

1.55 or 1.2 
3.00 or 2.2 
2.44 or 2.0 
3.11 or 2.1 

Source:Source: Own survey 1998. 

Thee harvest per acre in fields which were planted with various combinations (maize and 
beanss separate and intercropped in one field) showed a relatively higher food production per 
acree (between 963 and 790 kg per hectare for two seasons) depending, however, on whether 
thee crops were intercropped or not. The lower figure in the last column of Table 12.15 shows 
thee food production per acre if maize and beans are not intercropped. The real figure is 
probablyy somewhere in between. The highest food production per acre was observed in the 
wett zone where maize was planted in monoculture during the El Nino rains, but it was lowest 
inn the previous season. 
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FigureFigure 12.11 
Totall  harvest of maize and beans in bags and total area planted in acres (n = 199) according to seasonal 
rainfalll  (Marsabit Mountain:six sample villages) 

Source:Source: Own surveys 1998 and 2000. 

Whatt would be the most efficient strategy of planting if we look at the calorie output per 
acree per ecological zone? If we assume that maize and beans have the same nutritional and 
calorificc value, it would seem as if it is more efficient to plant maize in monoculture in the 
wett zone during the short rains because the beans harvest per acre is low. On the other hand, 
thee cash value of beans on the market is more than three times higher than that for maize. The 
mostt sensible crop type to plant depends very much on the other sources of food and income 
farmerss have. Let us first look at the seasonal differences between 1997 and 2000. Figure 
12.111 shows aggregate figures of acres planted and harvest per season. The lines for area 
plantedd show a decline from 1997 to 1998, but stabilise thereafter. Maize and beans harvests 
declinedd to 0 in 2000. 

Tablee 12.16 compares maize and beans productivity over the whole timeframe. We tried to 
estimatee whether productivity is higher for maize in monoculture, or maize and beans 
intercropped.. We can only compare this for the wet zone because in the dry zone we had no 
samplee field where maize was planted in monoculture. Some farmers planted a second field, 
off  which we also analysed the productivity. 

Forr maize intercropped with beans in the wet zone in the sample field the average 
productivityy per acre over three years was 1.8 bags per acre per season and 2.3 for Field 2, 
whichh corresponds to 445 kg per hectare per season for Field 1 and 568 kg per hectare per 
seasonn for Field 2. In the dry zone, productivity in the same period was about 1.2 bags per 
acree in the sample field, which corresponds to an average of 290 kg per hectare per growing 
season. . 
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TableTable 12.16 
Mixedd cropping (harvest in 100 kg bags) 

Productionn per field per season 
Zone e March--

June e 
1997 7 

Oct. . 
1997--
Febr. . 
1998 8 

March h 
June e 
1998 8 

Oct.. March- Oct 
1998-- June 1999-
Febr.. 1999 Febr. 
19999 2000 

Wett Sample Total acres 73 (21) 86 (20) 85 (42) 80 (38) 85 (42) 88 (42) 
Fieldd planted (n) 

Totall  maize and 1.5 1.5 3.3 1.8 1.1 1.4 
beanss production 
perr acre 

Fieldd 2 Total acres 1 (1) 2.5 (2) 2 (3) 4 (6) 1.5 (2) 5 (7) 
plantedd (n) 
Totall  production 0 3.6 4.8 2.8 1.1 1.5 
perr acre 

Dryy Sample Total number of 51 (23) 67 (36) 44 (20) 47 (22) 38 (20) 45 (22) 
fieldfield acres planted (n) 

Totall  production 1.8 2.0 2.5 0.7 0 0 
perr acre 

Fieldd 2 Total acres 4 (2) 4 (2) - - 0.5 
plantedd (n) 
Totall  production 0.7 1.2 - - - 0 
perr acre 

Source:Source: Own surveys 1998 and 2000. 

TableTable 12.17 
Maizee in monoculture (production per field per season in 100 kg bags) 

Ecological l 
zone e 

Wet t Field d Totall  acres 

March--
June e 
1997 7 

168 8 

Octt 1997-
Febr. . 
1998 8 

1288 (63) 

March--
June e 
1998 8 

322 (16) 

Oct t 
1998--
Febr. . 
1999 9 

522 (31) 

March--
June e 
1999 9 

444 (23) 

Oct t 
1999--
Febr. . 
2000 0 

499 (27) 
11 planted (n) 

Total l 
production n 
perr acre 

Fieldd Total acres 
22 planted (n) 

Total l 
production n 
perr acre 

(67) ) 
0.66 3.0 1.4 1.3 0.8 1.8 

622 (15) 46 (13) 50 (12) 50 (10) 67 (17) 54 (13) 

0.55 3.5 1.6 1.1 0.9 2.3 

Source:Source: Own surveys 1998 and 2000. 

Inn the dry zone, there were no fields with maize in monoculture. There were about 20 
farmerss in the wet zone who had two fields, of which most farmers used the largest field for 
maizee production in monoculture. In the sample fields planted with maize in monoculture the 
averagee harvest over three years was 1.5 bags per acre per growing season, which is 
equivalentt to 366 kg per hectare. Field 2 had a slightly higher productivity of 408 kg per 
hectaree per growing season. 
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Thee harvest per acre over a three-year period shows a small difference between maize 
plantedd in monoculture and maize intercropped with beans. Fields with mixed crops have a 
higherr grain productivity per acre. In addition, given the advantages of the qualitative 
nutritionall  value and higher market value of beans above maize it would seem more efficient 
too plant maize and beans intercropped. This seems to indicate that intercropping is a more 
productivee strategy for producing food. However, the reason why farmers with large farms 
mightt prefer to plant maize in monoculture is that maize plantations are easier to weed during 
thee growing season. Early weeding with a tractor is possible if maize and beans are not 
intercropped.. On the other hand, maize fields in which beans are intercropped suffer less from 
erosionn from rain splash and wind. In addition, leguminous plants fix nitrogen in the soil. For 
smalll  fields it is probably more efficient to intercrop. This is opposite to what farmers do. We 
saww earlier that the average field size of maize in monoculture was almost one acre smaller 
thann fields where maize and beans were intercropped. 

TableTable 12.18 
Overvieww of maize production for six growing seasons in 90 kg bags and in kg/ha 

Year r Season n Areaa planted in hectares 90 kg bags harvested Harvest in kg per 
hectare e 

1997 7 

1998 8 

1999 9 

2000 0 

March-July y 
Oct-Feb.1998 8 
March-July y 
Oct-Feb.1999 9 
March-July y 
Oct-Feb.2000 0 
March-July y 
Oct-Feb.1999 9 

1,800 0 
2,000 0 
1,700 0 
2,000 0 
1,900 0 
2,800 0 
1,900 0 
2,000 0 

2,000 0 
12,000 0 
10,200 0 
2,000 0 
10,000 0 
11,200 0 

0 0 
0 0 

225 5 
540 0 
540 0 
90 0 
474 4 
360 0 
0 0 
0 0 

Source:Source: MDAR various years. 

Iff  we compare the results with the trends from the annual reports presented in the Tables 
12.188 and 12.19, we see some interesting (though marginal) differences. The annual reports 
onlyy give figures for maize planted in monoculture, so in fact we can only compare the results 
withh the outcomes of maize planted in monoculture in the wet zone: that is the third column in 
Tablee 12.18. The figures differ with the seasonal figures in the annual reports. Our figures 
showw consistently higher outputs per hectare in the October-February growing season and 
lowerr figures in the March-July growing season. However, if we take the average harvest per 
hectaree over three years, our figures show an average harvest of 367 kg per hectare per 
growingg season, while for the annual reports this figure is 372 kg per hectare per growing 
season,, indicating a marginal difference only. The annual reports do not show figures on 
maizee and beans harvest intercropped, which we also showed in the table for comparison. A 
remarkablee item is the high harvest of maize and beans in the dry zone during the El Nino 
rainss from October 1997 to July 1998. Bean production was, in particular, high in the dry 
zonee during that time. 
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TableTable 12.19 
Overvieww of harvest in kg per hectare on sample fields 

Year r 

1997 7 

1998 8 

1999 9 

2000 0 

Season n 

March-July y 
Oct-Feb.1998 8 
March-July y 
Oct-Feb.1999 9 
March-July y 
Oct-Feb.2000 0 
March-July y 
Oct-Feb.1999 9 

Harvestt of maize 
monoculturee in kg 
perr hectare, wet 

zone e 
148 8 
741 1 
346 6 
321 1 
198 8 
445 5 

0 0 
0 0 

Harvestt of maize 
beanss intercropped 

and d 
inn kg 

perr hectare, wet zone 

371 1 
371 1 
815 5 
445 5 
272 2 
346 6 

0 0 
0 0 

Harvestt of maize and beans 
intercroppedd in kg per 

hectare,, dry zone 

445 5 
494 4 
618 8 
173 3 

0 0 
0 0 
0 0 
0 0 

Source.Source. Own survey data 1998 and 2000. 

Thee average harvest of intercropped fields in the wet zone was 437 in the wet zone and 288 
kgg per hectare per season in the dry zone. 

Thesee harvest figures are very low indeed. The FAO reported average yields of between 
1,4000 and 1,600 kg per hectare per growing season in Kenya and about 1,200 to 1,400 kg for 
Easternn Africa between 1997 and 2000. Although the FAO measuring methods are different 
(thee planted area that did not produce is not included in their figures), Marsabit does not seem 
too be as productive in grains as the rest of Kenya (FAOSTAT 2003). 

OtherOther factors influencing productivity of the land in the sample area 
Apartt from ecological factors and farm size, several other factors can influence field 
productivityy as well. For example, the presence of houses, the number and type of trees, the 
typee of fencing, soil and water conservation methods and the use of manure all matter. 
Usually,, a combination of all these factors are present in one field, which makes it difficult to 
findd out which factor positively or negatively influences ui»- productivity on the land. 

-- Presence of a house and grain productivity 
Wee assumed that the presence of the house positively influences the harvest per acre, because 
suchh fields could be better protected against destruction from wild and domestic animals. In 
addition,, such fields are usually better fenced and are therefore better protected against wind 
erosion.. In addition, manure from the cattle pen and organic refuse and wastewater produced 
byy the household can have a beneficial effect on crop productivity. On the other hand, the 
housee plot is often surrounded by shady trees, which could have a negative influence on the 
outputt per acre. 

Tablee 12.20 shows that in most cases the harvest is indeed higher in fields that are situated 
nextt to the house, except for the second season in the wet zone where the maize harvest is 3.9 
bagss of maize per acre in fields where there is no house and 2.9 bags per acre in the case of 
fieldsfields on which a house is located. In the dry zone there are hardly any fields without houses 

55 These figures do not include the two growing seasons in 2000, but include failed harvests on fields for all the 
otherr years. 



537 7 

onn them. In the case of the few fields on which no house is located, the beans harvest per acre 
wass much higher in the October 1997 to February 1998 growing season. 

TableTable 12.20 
Productivityy of the sample field and presence of a house* 

Zone e 

Wet t 

Dry y 

Presencee of house 
onn the sample field 

Yes s 
No o 
Yes s 
No o 

(n) ) 
(n) ) 
(n) ) 
(n) ) 

Seasonn 1 
Meann maize 

harvestt per acre 
1.33 (103) 
1.22 (18) 
2.66 (27) 
2.00 (1) 

Seasonn 1 
Meann beans 

harvestt per acre 
0.77 (47) 
0.11 (8) 
1.88 (28) 
1.77 (1) 

Seasonn 2 
Meann maize 

harvestt per acre 
2.99 (106) 
3.99 (21) 
3.11 (56) 
1.88 (3) 

Seasonn 2 
Meann beans 

harvestt per acre 
0.66 (60) 
0.22 (5) 
1.99 (55) 
2.44 (3) 

**  Figures exclude Manyatta Jillo and Daka-baricha. 
Source:Source: Own surveys 1998 and 2000. 

-- Tree density and grain productivity 
Wee investigated the relationship between tree density and harvest per acre in the sample 
fields.. The tree density was much higher in the wet zone (where the tree density was almost 
144 trees per acre) than in the dry zone (less than one tree per acre), but in both zones there 
weree hardly any trees growing on fields without a house. To eliminate the possible influence 
off  the house on the harvest per acre, we only examined fields with houses and trees. The 
samplee size of fields without houses is too small to generate a significant correlation. 

Wee expected to find a negative relationship between field size and harvest per acre, 
assumingg that small fields next to the house were more intensively used (better manured, 
weeded,, fenced and protected against animals) than large fields. The relationship between 
maizee and beans harvest per acre, tree density and field size is presented in Table 12.21. 

TableTable 12.21 
Correlationn between harvest of maize and beans per acre and tree density and field size on fields with a house 
perr ecological zone 

Zonee Maize harvest Beans harvest Maize harvest Beans harvest Field size 
perr acre June per acre June per acre Feb. per acre Feb. 

19977 1997 1998 1998 
Wett Trees per acre -.113 ~~ -.109 ~ -.223* TÏ32 -.387** 

Fieldd size .123 .247 .043 .285* 
Dryy Trees per acre .266 .151 .317**  -.106 -.012 

Fieldd size -.137 .172 -.055 -.077 
**  = significant at the 0.05 level, and **  = significant at the 0.01 level. 
Source:Source: Own survey 1998. 

Ass Table 12.21 shows, there is very littl e correlation between tree density and harvest per 
acree in the fields of the sample area. The only significant correlation between trees and 
harvestt was found in the growing season of October 1997 to February 1998 (during the El 
Ninoo rains), where the maize harvest per acre correlated negatively with the number of trees 
perr acre in the wet zone. In the dry zone, there was a positive relationship between tree 
densityy and maize harvest per acre. In the wet zone there is a slight tendency towards a 



538 8 

negativee correlation between tree density and harvest per acre, while in the dry zone the 
oppositee is true. It is possible that fields where trees are planted between crops show different 
harvestt figures to fields where trees are planted in separate orchards. We have no data on tins. 

InIn the wet zone, there is a clear relationship between field size and tree density: the smaller 
thee fields, the more trees are planted per acre. In the dry zone there is no relationship between 
fieldfield size and tree density. 

Thee outcomes do not confirm our expectations: field size, the presence of a house and the 
plantingg of trees do not show a clear relationship with farm productivity. Most correlation 
coefficientss are not significant and those that are significant are only so for one season. 

GrainGrain productivity per ecological zone and land size at household level 
Too assess the productivity of farming at the household level we again divided the villages into 
aa dry zone (Manyatta Jillo, Hula Hula and Karare) and a wet zone (Sagante, Badassa, Dirib 
Gombo,, Daka-baricha and Kituruni6) and classified the households according to the land they 
own.. In all classes there are farmers who also rent land. Table 12.22 shows the mean harvest 
off  maize plus beans per size class of land in ownership. The harvest is shown in terms of 100 
kgg bags and the land size (owned plus borrowed) in acres. The harvest figures show the total 
harvestt of two planting seasons in 1997 which means the harvests of June 1997 and January 
19988 of all the fields in the sample zone, plus second fields. 

TableTable 12.22 
Meann harvest of maize plus beans in 100 kg bags per class of land in ownership 

Wett zone 

Dryy zone 

Sizee class of 
landd in 

ownership p 
(acres) ) 

0(n=12) ) 
0.11 -2.5(n = 49) 
2.66 - 10 <n = 75) 
>10(nn = 39) 
00 (n = 4) 
0.11 -2.5(n = 28) 
2.6-10(nn = 74) 
>!0{ nn = 4)* 

Meann maize 
pluss beans 
harvestt of 

twoo planting 
seasons s 

(100kgg bags) 
5.4 4 
6.0 0 

12.3 3 
17.1 1 
3.5 5 
5.0 0 
7.6 6 

19.6 6 

Sum m 
(100kg g 
bags) ) 

64.6 6 
292.6 6 
920.4 4 
665.8 8 
14.0 0 

140.3 3 
561.8 8 
78.5 5 

Meann land size 
borrowedd plus 
ownedd (acres) 

3.3 3 
2.3 3 
6.3 3 

20.0 0 
2.5 5 
2.0 0 
5.2 2 

17.3 3 

Sum m 
(acres) ) 

39.5 5 
117.4 4 
477.9 9 
781.3 3 

10.0 0 
55.8 8 

384.7 7 
69.0 0 

Percentagee of 
households s 

harvestingg 15 bags 
off  grains or more in 

1997-1998 8 

0 0 
4 4 

39 9 
41 1 
0 0 
0 0 

11 1 
50 0 

*Thesee four exceptional farms are situated in Manyatta Jillo, where two farmers had a second field in the wet zone. 
Source:Source: Own survey 1998. 

Thee larger landholders have a higher percentage of households who harvested 15 bags or 
moree in two growing seasons. The farms in the wet zones harvest substantially more than 
farmss in the dry zone, apart from the farms in the >10 acres category. However, if we look at 
thee amount of bags households harvest divided by the total land they have available, the 

66 We included Manyatta Jillo and Daka-baricha in this section, because the analysis focused on differences per 
classs of landownership rather than on differences per season. 
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middlee categories in both ecological zones show higher productivity per acre of land, as Table 
12.233 shows. 

Tablee 12.23 shows that productivity of the total available land is higher especially in the 
secondd category of small landowners in both ecological zones. Most farmers plant more of 
theirr land in the second season (the short rains). The fanners who own between 0.1 and 2.5 
acress of land plant about 78 and 76 per cent of their total land with maize and beans in the 
October-Februaryy growing season, while still planting a large part of their land in the March-
Mayy growing season as well. In both the wet zone and in the dry zone, fanners who own 10 
acress or more plant only about one third of their land with maize and/or beans in both growing 
seasons. . 

TableTable 12.23 
Productivityy of land available and percentage of total land planted per size class of land in ownership 

Wet t 
zone e 

Dry y 
zone e 

Sizee class of land in 
ownershipp (acres) 

0(n=12) ) 
0.1-2.55 (n = 50) 
2.6-100 (n = 75) 
>10(nn = 39) 

00 (n = 4) 
0.1-2.55 (n = 28) 
2.6-100 (n = 74) 

>10(nn = 4) 

Mean n maizee plus beans harvest 
perr acre available land for two 

growingg seasons 

1.6 6 
2.5 5 
1.9 9 
0.9 9 

1.4 4 
2.5 5 
1.5 5 
1.1 1 

Meann % of available land planted with 
maizee and beans 
March h 
1997 7 

64 4 
62 2 
62 2 
31 1 

30 0 
63 3 
27 7 
31 1 

Oct t 
1997 7 

69 9 
78 8 
72 2 
33 3 

30 0 
76 6 
51 1 
31 1 

Source:Source: Own survey 1998. 

Too assess the real productivity of the land we have to look at the output per acre that was 
actuallyy planted, as shown in the second column of Table 12.24. Only the productivity of the 
samplee fields that were planted with maize in monoculture and fields that were planted for 
1000 per cent maize and beans intercropped are shown for two growing seasons. 

Althoughh we have to bear in mind that these figures are exceptional because of the wet 
weatherr conditions in the El Nino time, some interesting differences can be observed from 
thiss table. In most classes of landownership the October-February growing season shows a 
higherr productivity than the March-May growing season. In the wet zone it is clear that the 
largee landholders maintain high productivity in the March-May growing season, while the 
smallholderss had to contend with low levels of productivity in the same season. However, the 
smallholderss experienced higher productivity in the October-February growing season. In the 
dryy zone, productivity was higher in the case of the smallholders in the March-May growing 
seasonn than among the large landholders, but there is no clear difference in the October-
Februaryy growing season. 

Inn general, however, it seems that the size of land does not reveal any clear differences in 
productivity.. This means that smallholders, even though they have less chance to rotate crops 
withh fallow land, are able to maintain productivity in a similar fashion to large landholders. 
Especiallyy the landless farmers, who have to borrow or rent land and most likely borrow less 
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productivee land than those who own their land, experienced relatively high productivity in the 
October-Februaryy growing season. This seasonality in productivity appeared to be an overall 
trendd in the Marsabit Mountain region, as the graph in Figure 12.12 shows. 

TableTable 12.24 
Productivityy of sample fields planted with maize in monoculture or maize 100 per cent intercropped with beans, 
Junee 1997 and February 1998 per class of landownership and ecological zone _ _ „ _ _ ^ _ ^ _ _ 

Sizee class of Mean harvest per acre of land planted Mean grain harvest in kg per hectare 
landd in with maize and beans in 100 kg bags 

ownership p 
(acres) ) 

0 0 
0.11 -2.5 
2.66 -10 
>10 0 
0 0 
0.11 -2.5 
2.66 - 10 
>10 0 

Junee 1997 

0.22 (9 farms) 
0.66 (32 farms) 
0.77 (41 farms) 
1.77 (17 farms) 
1.99 (2 farms) 
2.11 (17 farms) 
1.55 (28 farms) 
1.55 (3 farms) 

Feb.. 1998 

2.33 (9 farms) 
2.44 (36 farms) 
2.11 (38 farms) 
1.99 (14 farms) 
2.22 (2 farms) 
1.88 (17 farms) 
2.11 (28 farms) 
2.22 (3 farms) 

Junee 1997 

49 9 
148 8 
173 3 
420 0 
469 9 
519 9 
371 1 
371 1 

Feb.. 1998 

568 8 
593 3 
519 9 
469 9 
543 3 
445 5 
519 9 
543 3 

Source:Source: Own survey 1998. 

Inn the March-June planting and harvesting season, large landowners have higher 
productivityy figures than small landholders, while small landowners managed a high 
productivityy per acre in the October-January growing season. Generally, the total harvest per 
acree in one year is higher for the large landowners. This might be due to the fact that large 
landownerss do not need to plant all their land and are able to rotate. This gives them a higher 
productivityy in the March-June season which is generally a less productive period. In 
addition,, large landholders are able to keep some animals on the fallow land, which is good 
forr fertilising the land. As we have seen previously, large landownership, higher grain harvest 
andd larger herds are factors that belong together in the wet zone. 

Itt is interesting to note that the Marsabit District Annual Reports show a pattern of 
productivityy that is similar to the two largest classes of land holding. It is possible that the 
Ministryy of Agriculture only reports production of the larger landholders and that our survey 
capturedd a group of smallholders that is not represented in the Marsabit District Annual 
Reports. . 
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FigureFigure 12.12 
Seasonall  harvest figures in bags per acre per class of land ownership 

Thesee figures are from the sample fields in six growing seasons (n = 199). 
Source:Source: Own surveys 1998 and 2000. 

FigureFigure 12.13 
Correlationn between total available land and 
harvestt in the wet zone 

ECOZONE: : 11 wet 

FigureFigure 12.14* 
Correlationn between total available land and 
harvestt in the dry zone 

ECOZONE:: 2 dry 

summ of owned and borrowed land summ of owned and borrowed land 

**  In this figure, two extreme cases with large tracts of land and no harvest were omitted. 
Source:Source: Own surveys 1998 and 2000. 

Foodd self-sufficiency 

Inn this section we estimate the extent to which farmers (or rather agro-pastoralists) are able to 
feedd a family of six persons from grain production. A family of six persons consuming an 
'ideal'' average of 2,500 calories per person per day needs to harvest 15 bags of grains, on 
average,, to be food self-sufficient. In the wet area, 27 per cent of the farms harvested 15 bags 

Thiss figure excludes Manyatta Jillo and Daka-baricha in order to be able to compare more growing seasons. 
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off  grains or more, whereas in the dry area that percentage was 14. Of course, these 
percentagess are different per class of landholders: among the large landholders there are more 
farmss that produced 15 bags or more. Correlation coefficients between the total available land 
(borrowedd plus owned land) and total harvest are 0.473 for the wet zone, and 0.272 for the dry 
zonee (both are significant at the 0.01 level) (Figures 12.13 and 12.14). 

Theree are a number of households that did not harvest at all. These make up about 6 per 
centt (n = 9) of the households in the wet zone and 14 per cent (n = 20) of the households in 
thee dry zone. Only four of them were landless farmers. We postulated that households would 
needd around 10 acres to be self-sufficient in grain production (see section on the potential for 
foodd self-sufficiency). The above data suggests that small farm sizes indeed correspond to low 
harvests.. Expanding the size of a farm would therefore substantially increase the food 
productionn in die region. However, large landholdings do not always lead to high harvests; the 
curvee downwards shows that some large landholdings are not very productive either. 

HowHow many farms produce enough for (potential) subsistence? 
Althoughh a farmer could potentially produce enough to subsist with a household of six 
personss in one year, it does not mean that he or she will harvest the same in the following 
years.. The last growing season of 1997 was exceptional, due to abundant El Nino rains. If the 
foodd situation is assessed over three years (covering six growing seasons and six harvests), 
thee picture dramatically changes. 

Inn Table 12.25 we calculated the food situation for three years for a smaller sample (the 
1999 households that we interviewed twice). Let us assume that a family consists of six 
persons.. We can then make the following classification. If families harvest 15 bags or more in 
onee year, it means they reached complete subsistence from maize and beans for a family of 
sixx persons for that year (score 3 in the table). If fanners harvest between 7.5 and 14.9 bags, a 
six-personn family could subsist on this grain production for at least half a year, but not for the 
wholee year (score 2). If farmers harvest between 0 and 7.4 bags of grain in one year, a six-
personn family cannot subsist from grain for most time of  fhe year (score 1). 

TableTable 12.25 
Scoress on harvest per year _ _ _ ^ 

Scoress Harvests from two growing Harvests from two growing Harvests from two growing 
seasonss 1997 seasons 1998 seasons 1999 

11 (0-7.4 bags) ÏÖ2 52% 135 68% T6Ï 81% 
22 (7.5-14.9 bags) 54 27% 29 14% 23 12% 
33 (15 bags or 42 21% 35 18% 15 7% 
more) ) 
Totall  198̂  100% 199 100% 199 100% 

**  1 missing case. 
Source:Source: Own surveys 1998 and 2000. 

Tablee 12.25 shows how the harvest scores differed over the years. In 1997, 52 per cent of 
thee households harvested far below subsistence level, 27 per cent harvested moderately and 
211 per cent harvested enough to feed the family for one year. In the two following years, the 
numberr of households with insufficient harvests increased while the number of households 
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harvestingg 15 bags and above decreased to 7 per cent in 1999. Here the influence of rainfall is 
largelyy responsible for the fluctuations in harvests. However, from this table we cannot tell 
howw many households harvest too littl e for subsistence year after year. For this purpose we 
havee to assess which households score 1 each year. As Table 12.26 shows, the percentage of 
householdss scoring 1 differed according to the ecological zones. 

AA large number of households harvested each year less than 7.4 bags of grain (including 
pulses),, which feeds the family for less than half a year (28 per cent in the wet zone and 55 
perr cent in the dry zone). These are the households which cannot subsist from their own grain 
productionn year after year. At the other extreme are the households that harvested 15 bags or 
moree each year of which there were only six households in the wet zone and none in the dry 
zone.. A number of households score somewhere in between, but the majority, for both 
ecologicall  zones, do not harvest enough to subsist. 

TableTable 12.26 
Scoress of households on food production over three years per ecological zone 

Scoress on food production for three years (at random order) Frequencyy and percentage 
Wet t 

Dry y 

11 + 1 + 1 
11 + 1 + 2 
11 + 2 + 2/1+3+1 
22 + 2 + 2/2 + 3 +1 
22 + 2 + 3/3 + 3 +1 
22 + 3 + 3 
33 + 3 + 3 
Total Total 
11 + 1 + 1 
11 + 1 + 2 
11 + 2 + + 2/1+3+1 
22 + 2 + 2 
22 + 2 + + 3/3+3+1 
22 + 3 + 3 
33 + 3 + 3 
Total Total 

Loww producers 
Loww producers 
Loww producers 
Moderatee producers 
Moderatee producers 
Highh producers 
Highh producers 

Loww producers 
Loww producers 
Loww producers 
Moderatee producers 
Moderatee producers 
Highh producers 
Highh producers 

36 6 
30 0 
23 3 
15 5 
12 2 
9 9 
6 6 

132 132 
37 7 
21 1 
8 8 
1 1 

67 67 

28% % 
23% % 
18% % 
12% % 
9% % 
7% % 
5% % 

100% 100% 
55% % 
31% % 
12% % 
2% % 

100% 100% 

Source:Source: Own surveys 1998 and 2000. 

Thiss form of classification however does not consider the amount of grains harvested in 
onee year and the effects this could have on the following years. Even if a harvest in one year 
iss so good that in the two following years a subsistence level is reached, a score of 3 in one 
yearr and a score of 1 in the following two years could still mean that subsistence level grain 
productionn is reached. In reality, this was the situation confronting a number of households 
becausee the last growing season in 1997 was seriously affected by heavy rainfall and the large 
(maize)) harvest hampered farming efforts in the following growing seasons. In that case, we 
shouldd sum the total grain harvest for three years (six growing seasons) and divide the 
outcomee by three, to calculate an average food situation for three years. 

Tablee 12.27 shows a slightly higher number of high-yielding households. However, using 
thiss classification the majority can still be considered to be inadequate food-producing farms 
inn both ecological zones. This means that only very few households are potentially able to 
feedd a family of six from their grain production alone and all the other households have to 



544 4 

complementt production either with cash-generating activities or livestock production in order 
too achieve a food secure situation. 

TableTable 12.27 
Meann grain harvest per year from 1997-2000 per ecological zone 

Meann harvest of grain over three years, in 100 kg bags Frequencyy and percentage 
Wet t 

Dry y 

0-7.49 9 
7.50-14.99 9 
155 andd above 
Total Total 
0-7.49 9 
7.5-14.99 9 
155 and above 
Total l 

Low w 
Moderate e 
High h 

Low w 
Moderate e 
High h 

68 8 
38 8 
25 5 

131 131 
62 2 

1 1 

52% % 
29% % 
19% % 

100% 100% 
93% % 
7% % 

63 63 100% 100% 
Source:Source: Own surveys 1998 and 2000. 

CharacteristicsCharacteristics of farms and their potential ability to produce enough for subsistence per 
ecologicalecological zone 
Variouss variables play a role in the ability to produce enough for subsistence. For example, 
wee assumed that a production of 15 bags per household per year would mean an adequate 
foodd situation for subsistence. For households with small children, that need less grain than 
householdss with more adults do, the 15 bags limit would not be realistic. It is therefore 
relevantt to take the household size into account. We therefore look at some characteristics of 
thee households according to their food production level. 

TableTable 12.28 
Characteristicss of households per food production level8 in the wet zone 

Means s 

Householdd size during survey 1998 
No.. of 0-6 year old children 
No.. of 7-18 year old children 
No.. of adults 
No.. of acres farmland available 
Averagee income per month (1998) 
TLUU at present (1998) 
TLUU when settled 
%% of household literate9 

Agee of household head (1998) 

Loww grain 
producing g 

6.4 4 
1.2 2 
2.4 4 
2.8 8 
6 6 

2,657 7 
4.6 6 
5.7 7 

26 6 
52 2 

Moderatee grain 
producing g 

7.2 2 
1.5 5 
2.6 6 
3.1 1 
9 9 

2,816 6 
9.0 0 
8.0 0 

19 9 
51 1 

Highh grain 
producing g 

7.3 3 
1.7 7 
2.6 6 
2.9 9 

12 2 
2,360 0 

11.4 4 
12.2 2 
21 1 
48 8 

Source:Source: Own surveys 1998 and 2000. 

Comparingg the household size and composition for each class of food productivity it is 
clearr that the low grain-producing households in both zones are generally smaller by one 

Thiss classification is the same as discussed in the previous sections, where the score 'low' means a production 
off  0-7.4 (100 kg) bags of maize and beans per year on average, 'moderate' means a production of 7.5-14.9 
bagss per year on average and 'high' means a production of 15 bags or more per year on average. 
Thee percentage literacy in the household is the proportion of the household size comprising literate persons 
{i.e.{i.e. who have received formal education for four years or more; excluding small children). 
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personn compared to the moderate and high food producers (Tables 12.28 and 12.29). The 
householdd size is slightly higher than six persons overall. Our calculation of food self-
sufficiencyy was based on households with six persons on average, while the high food-
producingg households are actually larger. Especially the moderate group in the dry zone has 
almostt nine persons per household on average. The average number of 0-6 year old children 
perr household in the dry zone is relatively small (0.6 to 0.8), compared to the wet zone, 
despitee the fact that the household heads in the low food-producing group of the dry zone 
weree the youngest on average. In the wet zone the high-producing group is generally the 
youngestt group, with slightly more young children. The highest differences however seem to 
bee related to the production resources like land and livestock. In the wet zone it would seem 
thatt the households harvesting the most grain have the greatest amount of land and livestock. 
Inn the dry zone the opposite is true. The more animals households have, the less grain they 
harvest,, even though moderate producers have more land than low grain producers. We saw 
earlierr on that larger landholdings generate a higher farm output. On average, the high grain 
producerss in the wet zone have access to 12 acres of land. This does not mean that they use all 
thee land they own and borrow for farming, but they at least have the chance to rotate crops 
andd leave land fallow for longer periods of time. 

TableTable 12.29 
Characteristicss of households per food security situation in the dry zone 

Meanss ~ Low grain Moderate grain High grain 
producingg producing producing 

Householdd size (including members 
livingg elsewhere) 
No.. of 0-6 year old children 
No.. of 7-18 year old children 
No.. of adults 
No.. of acres farmland available 
Averagee income per month (1998) 
TLUU at present (1998) 
TLUU when settled 
%% of household literate 
Agee of household head (1998) 

6.2 2 

0.6 6 
2.7 7 
2.9 9 
4 4 

3,403 3 
8.8 8 
5.6 6 

21 1 
46 6 

8.8 8 

0.8 8 
3.6 6 
4.4 4 
6 6 

1,600 0 
3.6 6 
2.0 0 

32 2 
57 7 

Source:Source: Own surveys 1998 and 2000. 

Inn the wet zone it seems that the high food-producing group generally had a high number 
off  animals at the time of settlement. The low food-producing group in the wet zone settled 
withh a larger number of animals than they own at present. This could indicate that they had to 
selll  animals to compensate for a lack of harvests, or it may indicate that the households made 
aa greater effort to invest in land and agriculture. The food insecure group in the dry zone has 
moree TLU at present than at the time of settlement. This could indicate that they made a 
greaterr effort to rebuild the family herd compared to the food insecure group in the wett zone. 

Thee graphs in the Figures 12.15 and 12.16 show opposite relationships between livestock 
andd grain production in the wet and the dry zone: correlation coefficients are 0.403 
(significantt at the 0.01 level) and -0.182 (though not significant). Moreover, average cash 
incomess per month show different correlation coefficients with livestock and harvest for the 
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dryy and the wet zone. In the wet zone the correlation between average income and grain 
harvestt is 0.027, and is not significant, while for the dry zone, average income and harvest 
correlatee negatively with a value of 0.330 (significant at the 0.01 level). In the wet zone there 
iss a positive correlation between number of livestock and average income (0.322 significant at 
thee 0.01 level), but in the dry zone this correlation is not there. 

FigureFigure 12.15 Figure 12.16 
Correlationn between livestock and grain production Correlation between livestock and grain production 
inn the wet zone in the dry zone 

-22 6 2 4 è 8 10 12 U 

meann harvest per three years (total of three years 

Source:Source: Own surveys 1998 and 2000. Source: Own surveys 1998 and 2000 

Thiss suggests that in the dry zone households basically have three livelihood profiles: 
householdss either earn cash incomes, they have livestock or do farming, while in the wet zone 
thiss specialisation does not seem to take place. This could mean that access to a larger piece 
off  land would be more crucial in the wet zone, because people depend on agriculture more in 
thee wet zone. 

Thee high average cash income among low grain-producing households in the dry zone 
indicatess a relatively large number of households depending on wages from formal 
employment:: in the dry zone, 36 per cent of households have at least one member working in 
wagee employment. All except one belong to the lowest class of grain producers. In the wet 
zone,, 22 per cent of the households have at least one member earning cash income from wage 
employment.. These households mainly belong to the moderate-producing grain farmers. 

Ass most fanners in the area are first generation migrants with a pastoralist background, 
theirr farming success could simply be a function of the number of years of farming experience 
someonee has. However, the majority in each category farmed for more than 18 years (which 
meanss they all started farming in 1980 or before) - 56 per cent of the low-producing farmers, 
500 per cent of the moderate group and 52 per cent of the high grain producers. The number of 
yearss of experience people have in farming does not seem to influence the success of 
productionn later on. There does not seem to be much difference between the year of arrival on 
thee mountain and number of years farming. There is, however, a difference between the 
'familyy circumstances' of the three different groups. In the low grain-harvesting group, people 
hadd married twice as often before arrival than in the high-producing group - 51 per cent of the 
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low-producingg farmers, 41 per cent of the moderate-producing farmers, and 25 per cent of the 
high-producingg farmers had married before arrival on the mountain. Indeed, the occupation of 
menn at the time of marriage also differed (Table 12.30). 

TableTable 12.30 
Occupationn of men at the time of marriage of first generation migrants 

Herding g 
Fanning g 
Wagee employed (police, 
soldier,, NGO, church) 
Watchman,, casual worker or 
charcoall  burner 
Total l 

Loww producing 

73 3 
19 9 
20 0 

8 8 

120 0 

61% % 
16% % 
16% % 

7% % 

100% % 

Moderate e 
producing g 

14 4 
10 0 
6 6 

2 2 

32 2 

44% % 
31% % 
19% % 

6% % 

100% % 

Highh producing 

8 8 
9 9 
6 6 

2 2 

25 5 

32% % 
36% % 
24% % 

8% % 

100% % 

95 5 
38 8 
32 2 

12 2 

177 7 

Total l 

54% % 
21% % 
18% % 

7% % 

100% % 
Source:Source: Own surveys 1998 and 2000. 

Inn the currently low grain-producing group, men were twice as often herdsmen at the time 
off  marriage than in the high-producing group. At the time of marriage (only one female 
respondentt of the first generation of migrant said that she was not married), women were most 
oftenn engaged in household activities, less often in farming, but more often in herding than 
thee men of the moderate and high-producing farmers (Table 12.31) 

TableTable 12.31 
Occupationn of women at the time of marriage of first generation of migrants 

Herding g 
Farming g 
Household d 
Schooling g 
Total l 

Loww producing 

377 31% 
100 8% 
700 59% 
22 2% 

1199 100% 

Moderate e 
producing g 

155 47% 
33 9°'-

133 41% 
11 3% 

322 100% 

Highh producing 

100 40% 
22 8% 

133 52% 

255 100% 

Total l 

622 35% 
155 9% 
966 54% 
33 2% 

1766 100% 
Source:Source: Own surveys 1998 and 2000. 

TableTable 12.32 
Reasonn for coming to the mountain, first generation 

Lostt animals 
Escapedd war 
Camee with parents 
Camee for job related 
reasons s 
Other r 
Total l 

Loww producing 

488 41% 
133 11% 
255 21% 
111 9% 

200 18% 
1177 100% 

Moderate e 
producing g 

12 2 
2 2 
8 8 
3 3 

5 5 
30 0 

40% % 
7% % 

27% % 
10% % 

17% % 
100% % 

Highh producing 

55 20% 
33 13% 

100 42% 
33 13% 

33 13% 
244 100% 

65 5 
18 8 
43 3 
17 7 

28 8 
171 1 

Total l 

38% % 
11% % 
25% % 
10% % 

16% % 
100% % 

Source:Source: Own surveys 1998 and 2000. 
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Ann even clearer difference between the high and low-producing groups was in the reasons 
mentionedd as to why they had come to the mountain: in the low and moderate-producing 
groups,, 41 per cent said they came because they had lost their animals, whereas in the high-
producingg group this figure was only 20 per cent. In the high-producing group, most people 
saidd they came as children with their parents, which explains why the group who married after 
arrivall  on the mountain was also larger among the high-producing farmers. The group who 
camee because of job opportunities is also larger in the case of the high-producing group. As 
wee showed earlier, the high grain-producing group had more livestock at the time of 
settlementt (about 12 TLU). It could well be that among the high-producing farmers the need 
too farm (because of loss of animals) was outweighed by a personal interest to live on the 
mountainn and having a desire to farm. 

Otherr crops 

Soo far, we only looked at the two most important food crops. Maize and beans are, however, 
nott the only products planted on farms. This section contains a description of other crops 
grownn on the farms. 

Mirraa Mirraa 
Thee most important crop besides maize and beans is mirraa. 16 per cent of the 199 
householdss interviewed in 1998 said that they had mirraa trees growing on their fields. The 
plantationss were in most cases for commercial production (especially in the wet zone, where 
onlyy two households had less than 20 trees), ranging from 20 to 200 trees per plantation. 
Whenn we interviewed them again in 2000 and asked if they planted mirraa since the last time 
wee visited them, 35 per cent of them replied that they planted mirraa. Mirraa production is 
mainlyy undertaken in the wet zone. In this analysis we ignore mirraa production in the dry 
zone. . 

TableTable 12.33 
Farmss producing mirraa in the wet zone according to classes of grain production 

Numberr of mirraa-producing farms in 
1998 8 
Farmss where mirraa was planted after 
1998 8 
Neww farms (% increase) 
Totall  no. of farms with a mirraa plantation 
(%% of total farms) 
Meann no. of trees per farm in 1998 
Meann no. of trees per farm in 2000 

Loww producing 
(nn = 68) 

188 (27%) 

38 8 

244 (35%) 
422 (62%) 

54 4 
172 2 

Moderate e 
producing g 
(n n 

6 6 

12 2 

9 9 
15 5 

34 4 
77 7 

== 38) 
(16%) ) 

(24%) ) 
(40%) ) 

Highh producing 
(n n 

6 6 

14 4 

9 9 
15 5 

76 6 
160 0 

== 25) 

(24%) ) 

(36%) ) 
(60%) ) 

Source:Source: Own surveys 1998 and 2000. 

Fromm Table 12.33 it is clear that an enormous expansion of mirraa production has been 
takingg place since the El Nino rains and the subsequent drought. In 1998, 27 per cent of the 
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farmerss in the low grain-producing group had mirraa growing on their farm. The average 
numberr of mirraa trees was about 54 trees per farm. In 2000, 38 fanners said that they planted 
mirraamirraa after the rains, of which 24 were new mirraa producers. In total, among the low grain 
producers,, 62 per cent of the households were producing mirraa in 2000. The mirraa farms 
havee also increased the numbers of trees planted: the average number of trees was 172 trees 
perr farm in 2000. The sum of trees in this group was 972 in 1998 and 7,232 trees in 2000. 
Thatt means that the number of trees in 2000 was about 7.5 times higher than in 1998 among 
thee low grain producers. 

Inn the moderate grain-producing group the increase was less dramatic, but also quite 
remarkable.. This group contained 24 per cent new mirraa producers, who increased their 
plantationss from an average of 34 trees per farm to 77 trees. The sum of trees was 206 trees in 
19988 and 1,157 in 2000. That means that the number of trees was 5.6 times higher than in 
1998. . 

MirraaMirraa  expansion is also taking place in the high grain-producing group. In 2000 there 
weree 36 per cent more mirraa producers in this group than in 1998. They had on average 160 
mirraamirraa trees in 2000, compared to 76 in 1998. The sum of trees multiplied by 5.3, from 456 to 
2,4000 in two years. This means that the number of mirraa producers is relatively higher 
amongg the high grain producers, but the plantation size (in numbers of trees) among the low 
grainn producers is much larger. There is a clear trend among low grain producers (who have 
alsoo less land in ownership) towards mirraa production. Mirraa trees take up very littl e space 
butt they need watering (which is a major problem in the dry zone but not in Badassa). In 
Badassa,, only two (out of 35) households did not produce mirraa. All the others have 
commerciall  mirraa plantations. 

Thee popularity of mirraa production can be partly explained by the fact that it produces all 
yearr round and generates a steady income, irrespective of rainfall. Town residents come all 
thee way to the farms to get their fresh bundles of mirraa, and pay in cash. This of course 
impliess an advantageous position for mirraa compared to the production of fruit and 
vegetabless which have to be carried to the market in Marsabit Township. Most mirraa 
customerss live in Marsabit Township, where mirraa chewing is associated with an increasing 
Islamicc urban population. 

Inn the event that mirraa bundles have to be carried to the market in town, one trader can 
carryy and sell the harvest from several farms, as the mirraa bundles do not take up much 
space.100 Moreover, mirraa is a mild stimulant and slightly addictive. In view of the increase in 
populationn on the mountain and the decrease in farm size on the one hand, and an increase in 
thee popularity of (and addiction to) mirraa, this crop is likely to become one of the most 
importantt crops on the wet side of Marsabit Mountain. In the wet zone, 55 per cent of the 
farmerss in 2000 had mirraa growing on their fields, and 42 per cent had planted in the range 
fromm 20 to 1000 trees, while in the dry zone only 1 per cent had planted more than 20 trees. 

Inn 2000, mirraa production was the main source of income for 43 farmers in the wet zone 
(thatt is 33 per cent). Cash incomes from mirraa averaged just Ksh. 3,000 per month per 
farmer.. Mirraa trees start being productive after two years. Most of the trees planted after 
19988 were not yet generating much income in 2000. The data on income from mirraa is 

Inn 2003 one bundle of 250 gram of Marsabit-produced mirraa costs Ksh. 100 (about US$ 1.4). Meru-
producedd mirraa costs Ksh. 120. One person consumes about one bundle per evening. 
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thereforee mainly from trees planted before 1998. Given the fact that in 2000 almost 42 per 
centt had commercial plantations on their farms, it is very likely that at present around 42 per 
centt of the farmers derive income from mirraa production in the wet zone. 

Futuree policies should take account of the implications mirraa production might have on 
thee food production in the region. It is not unthinkable that mirraa production is going to 
increasee at the expense of food production. Studies on mirraa production in Yemen show that 
productivityy was declining in areas where mirraa increased, mainly because food crops were 
pushedd to more marginal ecological zones, while fertilizer and irrigation water was also used 
forr mirraa production alone. However, our data does not show a significant positive or 
negativee correlation between the number of mirraa trees on the farm and grain production. 
Neitherr is there a significant correlation between the number of mirraa trees on the farm and 
landd size. It is therefore too early to suggest that land scarcity and the failure of grain 
productionn is resulting in an increase in mirraa production in the region. 

Wheat,Wheat, sorghum and millet 
Thee majority of the people said that they planted wheat, sorghum and millet or teffm the past 
butt that planting had been discontinued for a number of reasons. A lack of seeds, 
disappointingg harvests and a dislike for the taste of the grains (especially millet and sorghum) 
aree the main reasons mentioned. Only a small number of farmers planted these crops. In 1997, 
nonee of the 199 households visited twice planted wheat and only one farmer planted sorghum. 
Inn October 1998, six households planted wheat, one planted teff, one household planted millet 
andd eight households planted sorghum. Only three households continued planting sorghum in 
1999.. In total, 11 households in our sample had tried sorghum from 1997 to 2000 in one 
seasonn or another, but the yields were negligible. On average only half an acre is usually 
plantedd with these crops and the harvests were minimal (ranging from 6 kg to one bag per 
farmer). . 

Incorporatingg the harvests of these crops in the food security analysis would not have 
changedd the household position in the classification of g* în production, so we decided not to 
includee them in the analysis. 

KitchenKitchen gardens 
Inn some areas kitchen gardens are irrigated, like in Badassa. In Kituruni and Karare the 
irrigationn system was not functioning from 1997 to 2000. The crops planted in the kitchen 
gardenss were most often sukuma (nine times), sweet potatoes (five times), pumpkin (twice), 
peass (three times), cow peas (six times), sugar cane, potatoes, cassava, tomatoes, sunflower, 
tobaccoo and spinach (each one time). Most of the produce from the kitchen gardens is for 
homee consumption. The areas planted with these crops are usually a few square metres per 
farm.. Only one household in our sample sold sukuma. 

Otherr farming practices 

Inn this section we assess the fanning practices and how these relate to the farm output. About 
tenn households in the dry zone did not plant maize and beans in 1997, 1998 and 1999. Five of 
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themm stated that they did not plant at all, while the others said they planted in the past, but 
becamee discouraged by low harvests. 

Manure,Manure, terracing, intercropping and fallowing 
Mostt respondents complained that the fertility of their fields had declined over the years. This 
wass the view of 71 per cent of the low-producing farmers and about 81 per cent of the 
moderatee and high-producing farmers. The causes were mostly rain and wind erosion and soil 
exhaustionn according to the farmers. Most fanners applied cow dung to their fields to improve 
fertility .. Only 23 per cent of the low-producing farmers, 30 per cent of the moderate and 4 per 
centt of the high-producing farmers did not apply manure to their fields. Other measures 
includedd the construction of wind fences and the planting of trees (24 per cent of the low-
producingg households, 19 per cent of the moderate and 40 per cent of the high-producing 
farmers).. Terracing was also referred to as a way of improving soil fertility. Although we did 
nott always observe the terraces on the farms, at least 64 per cent of the high-producing 
farmers,, 53 per cent of die moderate and 26 per cent of the low-producing farmers stated that 
theyy constructed terraces on their fields as protection against rain erosion. Crop rotation and 
intercroppingg are carried out, but in a rather 'ad hoc' manner. It often depends on the 
availabilityy of an ox plough. If only a small portion of a field can be ploughed, due to labour 
shortage,, lack of money or early rains, maize and beans are intercropped and planted at the 
samee place next year if the land cannot be ploughed. 

Fallowingg is also practised. Because of exhaustion, relatively large portions of fields 
remainn fallow for several growing seasons. Twenty-one percent of the low-producing farmers 
statedd that they practise fallowing for that reason and the same applied to 38 per cent of the 
moderate-- producing and 28 per cent of the high-producing farmers. In an earlier study on 
farmingg practices on Marsabit Mountain by GTZ (MDP/GTZ 1991) the reasons for leaving 
landd fallow were more often a lack of labour, a lack of seeds and a lack of rain. 

LivestockLivestock arrangements in relation to farm production: oxen, manure, grazing on farm fields 
andand fallow land 
Ploughingg was done by hand, with an ox plough or by tractor. Among the low and moderate-
producingg farmers 31 per cent and 23 per cent respectively dig the soil with a hoe and the rest 
withh an ox plough. 43 per cent and 58 per cent of the farmers in these groups use their own ox 
andd plough. 21 per cent of the low-producing and 19 per cent of the moderate-producing 
farmerss rent or borrow someone else's plough and oxen. Of the high producers, 88 per cent 
usee an ox plough, 8 per cent use a tractor and 4 per cent dug with a hoe. 80 per cent own oxen 
andd a plough, 8 per cent rent them and 8 per cent rent a tractor. 

Thee majority of farmers in each category have animals and use manure for their fields from 
theirr own boma. In the low-harvesting group, 19 per cent have no animals, while only 5 per 
centt of the other groups have no livestock. 59 per cent of the low-yielding group use manure 
fromfrom their own boma and 17 per cent obtain manure from neighbours. Among moderate and 
high-yieldingg farmers 58 per cent and 76 per cent respectively use manure from their own 
boma,boma, while the rest acquire manure from neighbouring farms. 

Afterr harvest time, animals are allowed onto the fields to graze the crop residues in most 
cases,, except in the moderate-yielding farms. There, crop residues are more often burned or 
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leftt on the field as 'green manure'. However, only 21 per cent of the low-yielding farmers and 
77 per cent of the moderate and high-yielding farmers stated that animals are not allowed to 
grazee in their fields at all. That means that animals occasionally graze virtually all the farm 
fields.. In many cases this was also the case for the animals of neighbours. Around 70 per cent 
inn all categories stated that they had problems with animals of neighbouring farms grazing on 
theirr fields. The majority (65 per cent on average) in all three categories said that they settled 
thesee problems amicably with the owner of the animals. After all, their own animals often 
strayedd into neighbouring farms. If the costs of damage to crops were excessive, they would 
takee the problem to the elders where the case would be settled with a fine for the owner of the 
animals.. A fine may mean ploughing the field or crop compensation. This happened in 14 per 
centt of the cases in the low-harvesting group, in 27 per cent of the moderate and 21 per cent 
off  the high-yielding group of farmers. Only one farmer said that he took the case to the police. 
Inn the group of low-yielding farms, 24 per cent of the farmers said that the animals of 
neighbourss were retained and only returned after the owner had paid a fine. 

LabourLabour arrangements 
Labourr shortage plays a factor in farming production in both the wet and the dry zone. 
However,, in the dry zone farming remains a marginal activity in terms of quantities. The 
familyy can provide for most of the labour needed for farming activities. In the wet zone, all 
thee Borana-speaking farmers, irrespective of how much they produced, organised harambees 
too meet the seasonal labour shortage. A harambee is a communal working party of 6 to 20 
peoplee where friends and neighbours assist one farmer in ploughing, harvesting, fencing or 
whateverr activity is needed. The receiving farmer prepares food or tea and works in turn in 
otherr working parties. This form of shared labour is a very strong tradition in the Borana-
speakingg part of the mountain, but not that common in the Rendille/Samburu part where only 
fourr households said that they organised harambees when they are in need of labour. Many 
fanners,, especially the high-producing ones said they also employed casual workers now and 
then. . 

Conclusions s 

AA very small portion of the total potentially arable land (excluding the forest) on Marsabit 
Mountainn is used for crop production. Despite the rapid population growth on the mountain 
andd high level of soil fertility, the expansion of farmland is stagnating. Harvests are 
insufficientt to feed the mountain population. Besides the unreliability of rainfall, the problems 
off  land allocation and unequal ownership of land seem to be considerable stumbling blocks as 
regardss increased food production. We will come back to this problem in later chapters. This 
meanss that the poor segment in the pastoral society now also faces a difficult situation in 
Marsabitt District. Until 1990, settling in the mountain area was a way out. Now, 
impoverishedd pastoral families find themselves excluded from this possibility and are 
increasinglyy constrained to the marginal and infertile outer ring of the mountain. The early 
settlers,, second-generation migrants and the urban elites claim all the fertile land. In absence 
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off  land reform, this will inevitably slow down the sedentarisation process on Marsabit 
Mountain. . 

Despitee the depressing figures on productivity of farmland in Marsabit, there is the 
potentiall  for improvement if extra labour and capital are used. Fields where maize and beans 
aree intercropped can, in particular, generate a productivity of 450 to 500 kg of grains per 
hectaree per growing season. With additional manure, weeding and conservation efforts, 
harvestss of 1,000 kg per hectare are possible. 

Ass could be expected, large farms produce more grain per year than small ones. In the wet 
zone,, small farms have a high productivity per acre in the October/February growing season, 
whilee large farms also have relatively high productivity in the March/May growing season. 
Thee total production of grains is hindered by the fact that fields are small in size. On small 
farmss it is difficult to rotate crops, leave a piece of land fallow and graze animals on the 
falloww land. In the dry zone, small farms seem to have a higher output per acre than large 
farms. . 

Animall  ownership appeared to be related to grain production, but it differed per ecological 
zone.. The number of animals correlates positively with grain production in the wet zone. The 
moree grain produced the more animals a household owns. These households owned fewer 
animalss at the time of settlement so they must have reinvested in animals. In the dry zone the 
situationn is opposite: the more grain produced the fewer animals the household has. 
Moreover,, the households in the dry zone owned more animals when they settled than they 
presentlyy own. 

Thee ownership of animals and land were not the only factors that contributed to higher 
productivity.. Some other personal characteristics of the farmer played a part as well. Grain 
productionn at household level was higher in the case of families that employed a more 
intensivee way of farming. It was shown that yields were higher when fanners made use of 
manure,, constructed terraces against run-off water and planted wind fences. In addition, the 
farmerss who started to farm early in their lifetime, before they were married, generated higher 
yields.. Furthermore, the first generation of settlers who migrated to Marsabit Mountain with a 
moree positive attitude (because they wanted to farm, or to look for a job) had higher yields 
thann impoverished pastoralists who only settled on the mountain because they had lost their 
animals. . 

Inn general, however, grain production is enough to feed a family of six persons in only 20 
perr cent of the cases in the wet zone. In the dry zone no households produced enough to live 
on.. Households can therefore only survive when they engage in other food and income-
generatingg activities. We observed that small farms in the wet zone are showing a high 
increasee in mirraa production. It is likely that this crop will become an important cash crop in 
thee near future. 




