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FERTILIZER AND SEEDS DEMAND IN KENYA FROM 1982/33 TO 1990/91 

By 

George M. Ruigu 

and 

Michael Schluter 

Abstract 

The paper discusses f e r t i l i z e r use and demand while taking 
into account nutr ient requirements, v a r i a t i on in appl icat ion rates by 
distr icts and margina] returns to f e r t i l i z e r use. 

The paper a l so iddres"?<»s the problem of a v a i l a b i l i t y and cost of 
f e r t i l i z e r s and seeds in the rura l d i s t r i c t s o £ K i s i i and Nyeri, I t 
also examines the margins in the d i s t r i bu t i on o f f e r t i l i z e r and seeds. 

In addit ion, the parer discusses p o l i c v a l t e rnat i ves tc 
promote f e r t i l i z e r use and to ascer ta in adequate seed ava i l ab i l i t y for the 
most important crops. 
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I . INTRODUCTION 

The key to Kenya's a g r i cu l tu ra l production in the lonj—run is 

intensified land use. Kenya's a g r i c u l t u r a l sec tor i s characterised by 

a wide variety of production systems r e f l e c t i n g d i f f e r e n t ecological 

zones, population dens i t i e s , land tenure systems and ins t i tu t iona l 

structures. There is an acute shortage o f good ag r i cu l tu ra l land, 

based on ra in fa l l patterns, 9.3 per cent o f Kenya i s o f f i c i a l l y 

c lassi f ied as high po ten t ia l (zone 2 ) , and a fur ther 9.3 per cent as 

medium potential (zone 3 ) . At present , Kenya has about 0.49 ha of 

high potential land eJJuivalent per>.„capita ( T i d r i c k , 1979).. I f the 

current population growth r a t e o f about 4 per cent per annum continues, 

then at the turn of the century, the per capi ta high potent ia l land 

equivalent w i l l be no more than 0.2 to 0.3 ha. 

The use of high y i e l d i n g v a r i e t i e s , f e r t i l i z e r s , and other 

land-saving technologies i s oneeway to achieve g rea te r productivity per 

unit of land. There i s subs tant ia l scope f o r increased use of improved 

seeds, f e r t i l i z e r s and b e t t e r cu l tu ra l p r a c t i s e s . Experiences in other 

developing countries suggest that countr ies with a rapid ra te of food 

production growth must achieve a 15 to 20 per cent annual compound rate of 

growth in f e r t i l i z e r use. ( M e l l e r , 1985). Such high rates of f e r t i l i z e r 

use are explained by f o r e i g n exchange, stock and d i s t r ibut i on pol ic ies. 

This paper aims t o est imate the l i k e l y ra te o f growth in the 

use of f e r t i l i z e r s and major types o f seeds to 1990/91, and to suggest 

policies to accelerate growth o f demand f o r a g r i cu l tu ra l inputs. 

Accelerated growth in f e r t i l i z e r use- i s deemed t o be desirable by the 

government (Kenya, 1987). 
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2.0 OBJECTIVES 

1. To estimate the a l l o ca t i on o f f e r t i l i z e r imports and nutrient 

application between crops, and between the estate and smallholder 

sectors in 1982/83. 

2. To estimate the d i f f e r ence between l e v e l s o f use by crop in 1982/83 

and levels of use being recommended by research stations or those 

currently being used by the es tate s ec t o r , so as to measure the gap 

between actual and potent ia l l e v e l s of f e r t i l i z e r consumption in 

1982/83. 

3. To examine i n t e r - d i s t r i c t d i f f e r ences in application rates for major 

crops. 

4. Based on estimates of area change and growth in f e r t i l i z e r use per 

hectare, to estimate l e v e l s o f nutr ient requirements and f e r t i l i z e r 

iny^+e fyvirn 1982/83 to 1990/91. 

5. To estimate marginal returns to f e r t i l i z e r use over the last six 

ytars for major crops. 

6. To investigate a v a i l a b i l i t y and cost o f f e r t i l i z e r s and seeds in the 

rural trading centres of two d i s t r i c t s , K i s i i and Nyeri, and examine 

margins in the f e r t i l i z e r and seed distr ibut ion systems. 

7. ' T o suggest pol icy a l t e rna t i ves to boost f e r t i l i z e r consumption and to 

ensure adequate seed a v a i l a b i l i t y f o r major crops. 

3. MAIN TINPI NHS 

3.1 Fert i l izer Use by Crop and Farm Size 

The three major cash crops, c o f f e e , tea and sugar, used approximately 

95,000 tons in 1982/83, or 60% o f t o t a l f e r t i l i z e r used in that year. 

Two major food crops, maize and ..wheat, required a further 42,000 tons, or 

26%, leaving only 23,000 tons (14%) f o r a l l other crops .**3uch as 



tobaccc, potatoes, barley, r i c e , sunflower and pineapples (Table 1). 

This suggests so-called 'minor crops ' l i k e beans, bananas, cotton, 

groundnuts, pyrethrum and m i l l e t s , which cover together at least half 

a millicn hectares of medium and high po t en t i a l land, r e c e i v e virtually 

no f e r t i l i z e r at a l l . 

We estimate only 30,000 tons was used on hybrid maize in 1982/83 

(Table 1) with 600,000 hectares o f hybrid maize in that year (Table 5). 

This means an average rate o f use o f about 1 bag/hectare on hybrid maize. 

We assume almost no f e r t i l i z e r at a l l i s used on composites. 

Note: From here on in the r e p o r t , maize r e f e r s to hybrid maize unless 

otherwise specif ied. 

About 38 percent o f f e r t i l i z e r consumption was on estates in 

1982/83, 20 percent on large farms and 4 2 percent on small farms (Table 1) . 

We estimate 60 percent of smallholder consumption to be on co f f ee , sugar 

and tea, and 20 percent on maize. 

Of total nutrient use in 1982/83, 51 percent was nitrogen, 

44 percent phosphate and 5 percent potash. Major crops using nitrogen 

are-cof fee, tea and sugar whi le the cerea ls (maize , wheat and barley) make 

up over 60 percent of the use o f phosphates. Potash i s used mainly on tea, 

coffee and tobacco (Table 2 ) . 

Using hybrid'seed sa les t o measure maize area , which agrees 

closely with estimates of the CBS crop f o r e cas t surveys f o r d istr ic ts in 

Western Kenya, nearly hal f o f the 600 000 hectares o f maize in 1982/83 was 

in R i f t Valley Province, 20 percent in Western Prov ince , 16 percent in 

Nyanza Province, and 14 percent in Central (Table 3 ) . 

We estimate R i f t Va l l ey Prov ince , with 50 percent of the maize 

area, uses 70 percent of the f e r t i l i z e r appl ied t o maize, while Nyanza 

Province with 16 percent o f the area uses 3 percent o f f e r t i l i z e r applied 

to maize (Table 3). 
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The crops l i k e l y t o show grea tes t hectarage expansion over the 

period 1982/83 to 1990/91 are maize, sunflower and rape, barley and potatoes 

(Table 4). Coffee and tea w i l l increase only s l i g h t l y , and tobacco and 

sugar not at a l l . Wheat i s expected to dec l ine owing to increasing sub-

division of high a l t i tude l a rge farms. 

3.2 The Gap Between Present and Recommended Application Rates by Crop 

The largest gap between present and recommended levels of nutrient 

use is in maize where present l e v e l s o f use vary between 3 percent 

(nitrogen) and 5 percent (phosphate) or l ess o f recommended doses in 

Nyanza Province, to the highest l e v e l o f 43 percent (nitrogen) and 60 

percent (phosphate) in TransNzoia (Table 9 and Table 10 ) . Inter-rated 

Rural Surveys (RS) confirm very low l e v e l s o f use. In most d istr ic ts . 

However, even National Ag r i cu l tu ra l Research System (NARS) recommended . 

levels are well below l e v e l s current ly being used by 'best farmers' around 

Kitale, so recommended l e v e l s are probably w e l l below economic optimum 

levels in many areas. This i s pa r t l y due t o i n t e r a l i a a lack of precise 

information on f e r t i l i z e r response func t i ons . 

For cash crops, the gap i s much l e s s . For sugar and estate tea-; 

levels of use are already c lose t o the recommended l e v e l s . Smallholder tea 

is s t i l l only at 33 percent o f recommended l e v e l s (Tables 9 and 10 and 13 

and 14). For co f f e e , cotton and groundnuts, no blanket recommendations 

exist as they vary with s o i l type. However, f o r c o f f e e , judging by estate 

levels of use, smallholders are .'r^bably using no more than 35 percent of 

recommended leve ls , and es ta tes only 72 percent (Tables 13 and 14). 

Current levels of use on potatoes and other ho r t i cu l tu ra l crops, bananas, 

beans, cotton and groundnuts a lso appear t o be extremely low from the limited 

evidence available. 

Maize alone would require an add i t i ona l 41,525 tons of nutrients 

(21,505 tons of nitrogen + 20,020 tons phosphate) , or between 65,000 tons and 

105,000 tons of f e r t i l i z e r types DAP and 20-20-0 r espec t i v e l y , to f i l l the 

gap between present and recommended l e v e l s o f f e r t i l i z e r consumption 

(Tables 13 and 14). For p o l i c y , i t may be h e l p f u l t o remember 100,000 tons 

as the gap between present and recommended l e v e l s o f f e r t i l i z e r use on 

maize. 
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The gap for coffee i s est imated at only 15,000 tons o f nutrients, 

or a quarter of the size of the gap f o r maize, and the gap f o r tea at 

7,000 tons of nutrients, including potash (Tables 13 and 14) . 80 percent 

of the gap is among smallholders f o r c o f f e e and 100 percent f o r tea. 

This means roughly 50,000 tons o f add i t i ona l f e r t i l i z e r should be applied 

to these crops to reach recommended rates o f nutr ient use, o f which 

43,000 tons should go to smallholders. 

3.3 Regional Variation in App l i ca t ion Rates 

There is wide reg ional v a r i a t i o n in l e v e l s o f smallholder 

f e r t i l i z e r application in c o f f e e and t e a . For c o f f e e , l e v e l s in Muranga are 

twenty-si>. times higher than in Meru, and f i v e times higher in Kiambu than 

in Nyeri (Table 11). A major explanatory f a c t o r i s probably di f ferences 

in levels of payout for cherry between cooperat ive s o c i e t i e s , which vary 

between Kshs. 2 and Kshs.6 per k i l o f o r cherry , according to Coffee 

Research Foundation (CRF) est imates . For t e a , however, l e v e l s o f nutrient 

application are higher in Meru than Muranga, and l e v e l s o f use are two or 

three times higher in Central Province d i s t r i c t s than R i f t Va l l e y , 

Western and Nyanza distr icts (Table 12 ) . To account f o r these di f ferences 

w i l l require further research which might try t o l ink d i f f e r ence s in 

application rates to levels o f f e r t i l i z e r use on c o f f e e , the other major 

cash crop, to test Desai's hypothesis from Indian experience about the 

e f f ec t of lead crops on the d i f f u s i o n of f e r t i l i z e r use t o other crops 

(Desai, 1982, pp.12-13). 

There is an even g rea te r v a r i a t i o n between d i s t r i c t s in f e r t i l i z e r 

uae on maize than on cof fee and tea (Tables 13 and 14) , Levels in Trans 

Nzoia are over forty times l e v e l s o f use in K i s i i and the. r e s t o f Nyanza 

Province. Levels of use in Nandi/Kericho are l e s s than a quarter of levels 

in Trans Nzoia and Uacin Gishu. Reasons may be r e l a t ed to the history 

and impact of large-scale farming around K i t a l e and E ldo r e t , and possibly 

also the extension impact of the Kenya Seed Company in those areas. The 

lack of available supplies in smal ler packaging, absence o f information available 

to smallholders, and the greater number o f suppl iers and s t o ck i s t s in large 

farm areas, may also contribute t o higher l e v e l s o f use in l a rge farm areas. 
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3.4 Import Requirement from 1982/83 to 1990/91 

To estimate p ro j ec t ed import requirements t o the years 1990/91, 

we assumed that present recommended l e v e l s o f nutr ient use would only be 

reached by the year 2000 f o r maize, c o f f e e , smal lholder tea, 

horticultural crops ( inc lud ing p o t a t o e s ) , ur . i rr igated cotton and 

groundnuts. So intermediate l e v e l s between present l eve ls of use adand 

recommended levels were used as the bas is f o r pro j ec t i ons to 1990/91. 

A constant rate of growth of f e r t i l i z e r use was then used for intermediate 

years between 1982/83 and 1990/91 (Tables 15 and 16) . The estimates 
.d i f ference 

showed l i t t l e ' • < when a s t ra i gh t l i n e p r o j e c t i o n was used 

instead of a constant growth r a t e , In areas of low use, higher growth 

rates are assumed because they are s t a r t i ng from such a small base. 

For other major crops, inc luding sugar, wheat, b a r l e y , irrigated cotton 

and r ice , which are already using recommended l e v e l s o f use, no change in 

use was projected to 1990/91. Our analys is assumes no severe foreign 
exchange constraints on f e r t i l i z e r imports x no major input-output price 
ratio changes and no major s h i f t .in t echn ica l c o - e f f i c i e n t s of the 

production functions f o r major crops. 

Projections o f t o t a l nutr ient requirements show nitrogen and 

phosphates with a 7 - 12 percent per annum growth rate overall between 

1982/33 and 1986/87, slowing down s l i g h t l y to 7 - 9 percent for the second 

half of the period to 1990/91 (Tables 17 and 18). This means that the 

Ministry of Agr iculture 's method o f assuming a 10 percent annual growth 

rate in demand fo r purposes o f import a l l o ca t i ons i s probably not far from the 

mark. These aggregate growth f i gu res conceal almost stagnant demand for 

some, crops (sugar, wheat, tobacco, i r r i g a t e d r i c e and cotton), slowing 

rising demand (4-5 percent per annum) f o r c o f f e e and t ea , and huge growth 

in demand for maize (20 - 30 percent per annum) over the period 1982/83 

to 1990/91. Without a 20 - 30 percent per annum growth in f e r t i l i z e r use in 

maize, i t w i l l not be poss ib l e t o achieve even a 10 percent rate of growth 

in total f e r t i l i z e r use. 

1 This stems from commodity /sid in form o f f e r t i l i z e r which has been 
readily available from donor countr ies . 
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The government Food Po l i c y paper o f 1981 sought a 20 percent 

increase in f e r t i l i z e r use on food crops over two years between 1981 and 

1983 (Sessional Paper No.4 o f 1981 on National Food P o l i c y , p.17) . We 

believe targets f c r both maize and potatoes should be set higher than 

this cwing to the extremely low base from which growth in f e r t i l i z e r use 

begins in most areas. 

Potash requirements are expected to grow s lowly at 6 - 7 percent 

per annum, with additional requirements e n t i r e l y f o r c o f f e e and tea 

(Table 19). Potash is not a major nutr ient required in Kenya, given 

reasonable so i l endowments o f potash. 

The tota l f e r t i l i z e r requirement i s est imated to grow from 

approximately 160,000 tons in 1982/83 (Table 1 ) t o about 301,000 tons in 

1991/92, reaching 185,000 tons in 1984/85, 221,000 tons in 1986/87 and 

256,000 tons in 1988/89 (jTable 20) . With a s t r a i gh t l i n e project ion 

from 1982/83 to 1990/91, the corresponding f i gu res f o r 198^/85 , 1986/87 

and 1988/89 were 185,000, 221,000 and 260,000 tons r e spec t i v e l y . 

The proportion of phosphates in t o t a l nutr ient use is expected 

to rise s l ight ly from 43 percent t o 46 percent o f the t o t a l , largely due 

to the rising importance o f use in maize which i s expected t o increase 

i ts share from 18 percent t o 30 percent o f t o t a l n i t rogen used between 

1982/83 and 1990/91, and from 30 percent t o 41 percent o f t o t a l phosphate 

used (Tables 17, 18 and 20). 

3.5 Returns to F e r t i l i z e r Use by Crop 

The returns to f e r t i l i z e r use vary among crops due t o differences 

in crop prices and response rates t o f e r t i l i z e r app l i ca t i ons . Marginal 

returns such as maize, wheat and sunf lower . In 1983/84, returns per 

shi l l ing spent on f e r t i l i z e r were est imated to be Kshs. 10 - Kshs. 14 for 

tea and cof fee , but Kshs. 3 f o r maize ">nd wheat, and only Kshs. 1.2 for 

sugarcane (Table 21). While returns on nutr ient app l i ca t i on in tea have 

increased dramatically since 1978/79, f o r other crops returns have tended 

to fluctuate by about 20 percent around the mean, be ing l e ss than 

Kshs.l ( i . e . unprofitable) f o r sugarcane f o r much o f th i s per iod. 

Clearly, these aggregate est imates conceal substant ia l d i f f e rences in 

the leve l of returns between, and w i t h i n , d i s t r i c t s f o r a part icular crop. 
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Using the FAO F e r t i l i z e r Program data from 1972, Mwangi showed a 

net return per s h i l l i n g spent on f e r t i l i z e r in maize as being between 

Kshs.M-.50 - Kshs.7.00 f o r e leven d i f f e r e n t d i s t r i c t s , with only Machakos 

below th is l e v e l at Kshs.1.30 per s h i l l i n g , probably due to low and 

uncertain r a i n f a l l (Mwangi, 1978, p .41 ) . FAO f e r t i l i z e r t r i a l s on 

potatoes from 1968 - 1974 a lso show high returns, between Kshs.6.7 and 

Kshs.10.00 in RVP, Central and Eastern Provinces (Muriuki, 1982, p. 19) . 

The returns have f a l l e n since 1972 pr imar i ly due t o the rapid r i s e in 

f e r t i l i z e r costs since the o i l p r i ce r i s es in the 1970s. 

3.5 A v a i l a b i l i t y o f F e r t i l i z e r s 

Levels of f e r t i l i z e r and seed sales by cooperat ive unions and 

by shops in 19 83 were estimated by use of a small survey in Nyeri and K i s i i 

d i s t r i c t s in August and September 1984, which covered a l l input sales by 

62 shops in K i s i i and 50 shops in Nyer i . The major f indings are 

presented by Schi lute (1983) e n t i t l e d , "The Role o f Shops in the D 

Distr ibut ion of Agr icu l tura l Inputs t o Smallholder farmers in Nyeri and 

K i s i i D i s t r i c t s of Kenya in 1983" The next two sect ions of th is paper 

draw heav i ly on those f ind ings . 

F i r s t estimates of f e r t i l i z e r sa les in three d i s t r i c t s of Central 

Kenya, based on sales by cooperat ive unions, and Kenya Farmers Associat ion 

(KFA) sa les to r e t a i l e r s and d i r e c t to non-estate farmers, shew that 

cooperatives supplied 73 percent of the t o t a l The Kenya Tea Development 

Authority (KTDA) 17 percent ( s p e c i f i c a l l y f o r t e a ) , shops 6.4 percent , 

and KFA d i r ec t sales to farmers 6.2 percent (Table 20). Levels of 

appl icat ion per hectare o f high po t en t i a l land equivalent were twice as 

high in Nyeri and Muranga as in Kir inyaga. 

Based on the shops survey and a l l other ava i l ab le sources, 

estimates o f t o t a l f e r t i l i z e r sa les to smallholders in Nyeri and K i s i i 

d i s t r i c t s i s made in Table 25. The d i r ec t survey resu l ts f o r shop 

sales correspond qui te c l ose l y with the rough estimates based on KFA 

sales t c r e t a i l e r s in Table 24. F e r t i l i z e r sa les were ten times greater 

in Nyeri than in K i s i i , and f e r t i l i z e r appl ied per hectare o f high 



poten t ia l land equivalent was fourteen Limes higher in Nyeri than K i s i i 

(Table 25). I f a l l f e r t i l i z e r supplied by KTDA i s put on tea in K i s i i , the 

l e v e l o f f e r t i l i z e r use on the non-tea area c f k i s i i would be just 

1.4 kgs c f f e r t i l i z e r , or l e ss chan 1 kg. o f nutr i ent , per hectare o f 

high po ten t ia l land equiva lent . A major f a c t o r in th is d i s t r i c t 

d i f f e r e n t i a l i s the absence of en e f f e c t i v e cooperat ive organizat ion in 

K i s i i , but reasons f o r low l e v e l s o f use by K i s i i farmers must be sought 

beyond t h i s . 

The c o f f e e cooperat ives and the KTDA accounted f o r over 80 percent 

o f a l l f e r t i l i z e r sa les in the two d i s t r i c t s (Table 25). This seems to 

support Desai 's hypothesis (Desa i , 1932, pp.12-13) that the way 

f e r t i l i z e r spreads f i r s t through app l i ca t ion on a l imi ted number o f 

crops by a small number of farmers. 

Shops have a c ruc ia l r o l e in ensuring input a v a i l a b i l i t y . 

The number of KFA r e t a i l ou t l e t s and cooperat ives stores are r e l a t i v e l y 

few. T yp i ca l l y , the KFA has between one anc three out l e ts in a d i s t r i c t 

o f severa l hundred square k i lometres , and cooperat ive s o c i e t i e s , t y p i c a l l y , 

only 20 to 30 centres . Cooperatives a lso o f t en l i m i t sa les to members. 

Thus, f o r many farmers, the only sales ou t l e t f o r ag r i cu l tura l inputs 

within 10km - 30km. from t h e i r houses are the l o c a l shops (dukas). When 

sales l e v e l s through shops are low -- jus t .11,000 bags in Nyeri and 1,250 

bags in K i s i i (Table 25) - many farmers are e i the r t r a v e l l i n g large 

distances to f ind f ex^t i l i ze rs or are not using them at a l l . Most shops were 

s e l l i n g small quant i t i es - l ess than .100 bags each (Table 26). 

In both Nyeri and K i s i i , there was a considerable range in pr ices at 

which f e r t i l i z e r s were so ld both in 50Kgs bags and, in Nyeri a l so , on a 

k i l o by k i l o bas is . Highest pr i ces per bag were 27 - M-4- percent higher 

than lowest pr ices (Table 27) . In Ny r r i , the per k i l o pr i ce o f 

Di-ammonium phosphate (DAP) var ied between Kshs.6 and Kshs.8.50, and f o r 

20-20-0 between Kshs.4 and Kshs.7.50 (Table 23). In both d i s t r i c t s , 

there were numerous complaints by rura l s tock is ts o f acuta shortage o f 

f e r t i l i z e r s during thee preceding twe lve months which hampered sa l e s . 

In pa r t i cu l a r , shortages were noted f o r calcium ammonium n i t r a t e (CAN) 

and 20-20-0. 
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3.7 Ava i lab i l i ty o f Seeds 

The number o f rura l shops s e l l i n g hybrid maize seeds was similar 

in the two d is t r i c ts - 47 in Nyeri and 42 in K i s i i . In both d istr ic ts , 

there were large numbers o f both small s t o c k i s t s , s e l l i n g less than one 

hundred 10kg. packets a yea r , and large s t ock i s t s s e l l i n g over six 

hundred packets a year . The extens ive stocking of seeds and high sales 

levels (Table 30) ind icates an e f f e c t i v e r e t a i l d is t r ibut ion system for 

hybrid seed and ind icates the inadequacy of the f e r t i l i z e r distribution 

system by comparison. 

Prices of maize seed were almost uniform throughout both 

d is tr ic ts , at close t o Kshs.7 2 f o r lOkgs and Kshs.18.50 for 2kgs., as 

recommended by the Kenya Seed Company. The growth of 2kg. packages 

has been spectacular in the l a s t f i v e years ( see Table 31), re f lect ing 

in part the accelerat ing p a r t i t i o n of land with growing population pressure. 

The extensive sale o f hybrid maize on the k i l o by k i l o basis in Nyeri, 

by spl i t t ing up the 10 k i l o bag, may w e l l represent an attempt to lower 

prices to farmers. At Kshs.8 or Kshs.7.50 per k i l o f o r hybrid maize 

seed, bcth the s t ock i s t and the farmer gain a p r i c e advantage over 

sel l ing in the ?kg. bag. 

In Nyeri , there were frequent complaints about shortages of 511 

and 512 series bhybrid maize seed in the per iod s ince ear^y 1983. 

Because there is only one seed company in Kenya, the country is highly 

vulnerable to management problems, cap i t a l shortages or shortages of 

trained personnel in the seed company, which became a Government 

parastatal in 1984 when ADC acquired 52 percent o f the shareholding. 

The shortage of seeds i s par t l y explained by a lack of strategic reserve for 

seeds. 

Vegetable seeds ( tomatoes, cabbages, e t c . ) were distributed by shops 

and co-operatives ex t ens i ve l y in Nye r i , at nearly seven times the rate of 

K is i i (Table 30). Higher l e v e l s o f demand in Nyeri r e f l e c t greater 

market opportunities in Nairobi and g rea te r smal l -sca le irr igation 

ava i lab i l i ty , as we l l as the long t r a d i t i o n o f hort icul tura l crop 

intensif ication in Nyeri from the time when the dehydration factory was 

located in Karatina in 1947. 



- 11 -

There has been a steady increase in the hectarage used in seed 

multiplication and in tons of seed c e r t i f i e d in both major and minor crops 

(Tables 32 and 33 and 34). Maize, wheat, bar ley and grass seeds have 

been produced in significant quant i t ies since the l a t e s i x t i e s . Production 

of seeds in Kenya for dry beans, potatoes , and sunflower only began in 

the mid-seventies. Seeds f o r sorghum, green beans and other vegetables 

only began on a significant basis in 19 80/81, with vegetable seed 

production based almost ent i re ly in Busia. Local production now has 

the major share of the market f o r many of the major vegetables (Table 35). 

The shortage of maize seed in October/November 1984 has been 

caused by the failure of the long rains in March - June 1984 which 

resulted in an unusually high demand f o r Katumani and 511 ser i es seeds 

for the short rains. Kenya Seed Company stocks were s u f f i c i e n t for a 

30 percent increase in demand in 1984/85 (Table 36). Sales o f Katumani 

were 2,000 tons August - October 1984 in contrast with normal annual 

sales of 200 tons. Similarly, p r i o r to the drought, sales of dry bean 

seed had been low relative t o 1984/85 l e v e l s as farmers do not generally 

purchase seed each year. Lack o f pr i ce incent ices from National Cereals and 

Produce Board (NrCPB) for a high qual i ty product has resulted in lew 

coverage by new improved bean seed v a r i e t i e s developed by the grain-legume 

research project in ThiKa. 

To be prepared fo r such drought-centred demand which occurs 

every three to four years, as we l l as to meet the r i s i ng demand of 

neighbouring countries, w i l l require that spec ia l f inancing f a c i l i t i e s 

are made available to the Kenya Seed Company. There i s no other source 

of maize seed for Kenya, as neighbouring countries do not have functioning 

seed companies, and Kenyan hybrids cannot be produced outside Kenya in 

areas such as Europe or the United Sta tes . I f hybrid seed i s not 

available, so that farmers use t h e i r own seeds, a drop o f 30 percent 

in yields can be expected from seed genet ic q u a l i t y , and more i f the seed 

is not of such good physical qual i ty National Agr i cu l tura l Research Station 

(NARS) (Maize Research Section t r i a l s , K i t a l e , 1972). 



There was a lso an acute shortage of other seeds in late 1984. 

Potato seed was in short supply owing to a long rains crop failure on ADC 

farms in Molo. I f the short rains crop was not good in late 1984, seed 

would be imported under Dutch aid from the Netherlands. The shortage of 

seed for new drought-resistant v a r i e t i e s o f green grams and cowpeas for 

from the Katumani research s t a t i on i s due t o the unwillingness of the 

Kenya Seed Company or to ther companies to undertake commercial 

multiplication. This i s owing to uncertain demand, as for Katumani 

maize and dry beans noted above. 

3.8 Margins in Seed and F e r t i l i z e r D is t r ibut ion 

.d i s t r ibut ion 
Margins in seed / •• :'•• •.c'1" are considerably greater than for 

f e r t i l i z e r s , which i s doubtless a major f a c t o r in the greater seed 

avai labi l i ty noted in the rura l t rad ing centres . Margins for seed 

stockists have narrowed over the l a s t f i v e years from 9 - 1 0 percebt, 

down to 7 - 8 percent (Table 37) . The margin in 1983/84 was 7.5 percent. 

Margins for the Kenya Seed Company agents (see Figure 1 attached to Table 37) 

and subagents have a lso been smal l , with 3 percent f o r the KFA and 2.7 

percent for the subagent in 1983/84 (Table 37) . 

For f e r t i l i z e r s , although the importers ' margins are 30 percent 

over fob prices plus Kshs.100 per t en , the s t o c k i s t ' s margin varies 

between Kshs.5 per bag (MEA) t o Kshs. l or Kshs.2 per bag (KFA). In 

percentage terms, these are between 1 percent and 3 percent of value, and 

do not cover costs o f f inanc ing , s t o rage , handling and return on capital 

uuless the bags are broken down and so ld on a per k i l o basis as in Nyeri. 

Although the need f o r rebagging in smal ler quantities has been 

stressed since the ear ly 1970rs (see Chege and A s c r o f t , 1972), there has 

been no packaging in proper ly marked and l a b e l l e d bags for f e r t i l i z e r 

below the 50 ki lo bag, except by .hp small company based near Nyeri which 

has rebagged in 10 k i l o bags. On f i e l d v i s i t s , packaging by Asian 

traders in 5 ki lo bags was found, but hars car r i ed no indication of type 

of f e r t i l i z e r or weight . On 10 k i l c s o f DAP in 1981/82, the Nyeri based 

company had costs o f Kshs. 3 per 10 k i l o baf f o r rebagging (including bag 

cost) and Kshs.2 f o r t ransport up t o 50 km to rura l stockists. The 

wholesale pro f i t margin was 4 percent and the s t o ck i s t was given a 6.4 

percent margin. The p r i c e t o the farmer was considerably lower than the 

per k i lo price of other rura l s t o c k i s t s . 



Estimates cf a farmer's costs in going to look f o r f e r t i l i z e r 

in the nearest town, i f i t i s not avail ,able l o c a l l y , are shown in Table 29. 

The average cost per 50 k i lo bag i s approximately Kshs. 20 per bag in Nyeri 

and Kshs.28 per bag in Kis i i jus t o f r t ranspor t , which i s nearly 10 percent of 

of the price fcr most types, o f f e r t i l i z e r . To th i s must be added the 

opportunity cost of the farmer's t ime. Since most farmers wait unt i l the 

time they want tc use f e r t i l i z e r be f o r e buying i t owing to t i g h t cash 

constraints, the opportunity cost o f ha l f a day or a whole day close to 

planting time may be Kshs. 20 - Kshs. 30. In add i t i on , there i s the 

disincentive of the heavy labour o f t r ans f e r r i ng 50 kgs. o f weight by foot 

or by bicycle from the matatu stop t c the farm i t s e l f . I t i s thus hardly 

surprising that farmers are w i l l i n g to pay near ly double the pr i ce for the 

convenience of buying f e r t i l i z e r l o c a l l y and in small quant i t i e s which 

are easy to carry (see Table 28). This argues s t rong ly f o r increasing the 

margin for re ta i l stockists c f f e r t i l i z e r s so they are in l i n e with those 

for maize to ensure greater a v a i l a b i l i t y at the l o c a l l e v e l . 

Prices announced by the P r i c e Cont ro l l e r do not ind ica te twhat 

shopkeepers may charge outside the major towns. Often the name o f the 

distr ict and the name of the town are the same ( e . g . Nye r i , Machakos, K i s i i , 

Kericho), so the DCs interpret p r i c es given f o r the towns as applicable to 

the whole d is t r ic t . Transport costs to rura l areas and r e t a i l margina are not 

included. Given the importance o f shops in ensuring a ready access for 

smallholders to f e r t i l i z e r s in convenient packaging and c l os t t o the ir 

homes, this issue needs to be addressed urgent ly . 
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4. PPOLICY IMPLICATIONS 

To achieve an annual growth ra t e o f f e r t i l i z e r consumption of even 

10 percent per annum during the r e s t o f the e i gh t i e s w i l l require a 20 - 30 

percent per annum growth ra te in use on maize. As f e r t i l i z e r use is 

starting at such a low l e v e l in so- many d i s t r i c t s , th i s target may be 

achievable i f there i s determined pursuit o f th i s ob j e c t i v e . 

The repeated shortages o f f e r t i l i z e r s in the economy over the 

last seven years has been a major constra int on growth of consumption. 

Given inevitable adminis t rat ive delays f o r a v a r i e t y o f reasons, donors 

should be asked to ass i s t in bu i ld ing up an inter -season carryt 

forward stock of not l ess than 50,000 tons, or 25 percent of annual 

consumption. Given rates of marginal physical product for major crops 

l ike cof fee , tea and maize, the s o c i a l ra te o f return on this 'excess 

capacity' would be extremely h igh, provided the types stocked corresponded 

closely with those most in demand. 

The major problems in the f e r t i l i z e r r e t a i l distribution system 

discovered in the surveys of Nyeri and K i s i i need to be addressed. In 

particular, f e r t i l i z e r margins must encourage or require importers to 

rebag a proportion o f imports in to 10 k i l o bags f o r the smallholder 

sector. Of even greater importance, present r e t a i l margins should be 

raised from the present 1 - 3 percent t o be in l i n e with re ta i l margins for 

seeds at 7 - 8 percent. In f a c t , f e r t i l i z e r margins need to be s l ight ly 

above margins for seed i f transport costs are included within the margin 

as i t costs more to transport Kshs.100 o f f e r t i l i z e r than Kshs.100 of 

feeed. 

There is almost no a c t i v e promotion f o r f e r t i l i z e r s in Kenya -

no radio or newspaper adv e r t i s i n g , and only e ight sa les agents ( f i v e KFA 

and three MEA) in a country of e ighteen m i l l i on people with f e r t i l i z e r 

consumption approaching 200,000 tons per annum. There is a lack of printed 

information in reg ional languages, Swahi l i or even English available 

to wananchi on how to apply f e r t i l i z e r s f o r any of the major crops. 

Printed material at present i s only a va i l ab l e t o t ra ined extension 

s t a f f . Ava i lab i l i ty o f in format ion i s e spec i a l l y important as the major 

future thrust has to be on smallholder crops such as maize, co f fee , tea 

and potatoes, where the gap between present and recommended levels is 

greatest. 
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To increase f e r t i l i z e r use on three major crops - smallholder 

co f f ee , tea and beans - changes in the marketing systems w i l l be v i t a l . 

For co f fee , with payment f o r cherry at only Kshs. 2 per k i l o by some 

cooperative societies ( r e l a t i v e t o Kshs.6 in o t h e r s ) , and o f ten paid to 

the farmer over a year in a r r ea rs , the ra te o f return i s severely eroded. 

For tea, by increasing the f i r s t payment from the present 21 percent to , 

say 50 - 70 percent, so that the farmer i s not wa i t ing up t o twelve months 

for the major cash payment g f o r his crop, the farmer would have greater 

incentive to increase app l i ca t ion r a t e s . Bean pr ices have not been 

increased since 1981, and p a r a l l e l market p r i ces are at peresent 

(November 1984) approximate^ two or three times the l e v e l o f o f f i c i a l 

prices. Also, greater qua l i t y incent ives in bean purchasing, and higher 

prices through l ibe ra l i s ing exports a f t e r tho e f f e c t s o f the present 

drought have subsided, would ra i se returns to f e r t i l i z e r on beans, which 

has a larger hectarage in Kenya than any crop other than maize. Efforts 

to control diseases in beans through c lean seed and chemical sprays w i l l 

also be important to ra ise returns on f e r t i l i z e r use. 

Research w i l l be important in two areas: agronomic research to 

establish clearer recommendations f o r may 'minor crops ' l i k e beans, 

bananas, groundnuts, potatoes and co t ton , inc luding s i t e spec i f i c 

recommendations, and economic research to i n v e s t i g a t e reasons for the 

large inter-d istr ic t v a r i a t i on in app l i ca t i on rates on maize, cof fee and 

tea. 

Two strategic seed reserves need to be considered. The f i r s t is 

for use in Kenya, and the second f o r use among Kenya's neighbours which 

continue to have supply d i f f i c u l t i e s . Without these reserves , the 

country's major staple w i l l be constant ly at r i sk to weather factors, or 

even to mismanagement w i th in the Kenya Seed Company i t s e l f as the only 

supplier. The financing of these reserves i s not commercially viable 

so w i l l have to be met from publ ic funds. There i s a strong case for 

donor support for the r e g i ona l s t r a t e g i c seed r e s e r v e , espec ia l ly as 

donors are often the major purchasers in drought s i tua t i ons . 



- 16 -

5. BIBLIOGRAPHY AND DATA SOURCES 

A. F e r t i l i z e r Recommendations 

Co f f ee : Cof fee Research Foundation, Technical Circular No.56, "Standard 

Recommendations fvr F e r t i l i z e r 1984", published in Kenya Co f f e e , 

March 1984, pp.31-37. 

Maize: S c i e n t i f i c Research D iv i s i on , Ministry of Agr i cu l ture , "Maize 

Growing Recommendations'", ( r e v i s ed 1980), National Agr icu l tura l 

Research Sta t ion , K i t a l e , 1980. 

Tea: Caleb 0. Othieno and Pavid K. A. S i e l e o f Tea Research Foundation 

and Moses A. Mbaya and James P. Muri i thi o f Kenya Tea Development 

Author i ty , "Economics of F e r t i l i z e r Appl icat ion to Smallholder Tea 

Farms in Kenya - Part I I I , 1982/83 Resu l t s " , Tea, 5 ( 1 ) , 1984, 

pp. 14-22. 

Sugar: See ca lculat ion f o r Table 1. Fersonal communication, National 

Sugar Research S ta t i on , Kibos. 

Wheat: Recommendations from Plant Breeding Research S ta t i on , Njoro. 

Barley: Personal communication, Kenya Preweries L t d . , Barley Department, 

September 1984. 

Tobacco: Personal communication, Br i t i sh American Tobacco Co. L t d . , 

September - October 1984. 

Sunflower 
& Rape Personal communication, East A f r ican Industr ies L t d . , 

I r r i g a t ed 
Cotton & 
Rice: Personal communication, .National I r r i g a t i o n Board. 

Unirr igated 
Cotton & 
Groundnuts: World Bank Agronomist, East A f r i c a P ro j ec t s Div is ion . 



- 17 -

B. Studies on F e r t i l i z e r and Seed 

Chege, Fred E. and A s c r o f t , Joseph, Marketing Farm Supplies in Rural Areas, 

A Study o f Farm Inputs A v a i l a b i l i t y in Tetu D i v i s i on " , I n s t i tu t e o f 

Development Studies, Working Paper No.48, July 1972. 

Chemical Engineering Consultants, F e r t i l i z e r In f ras t ructure Improvement 

Support Exerc ise , "Phase 1 - Part 1: The Gathering o f Data oh 

F e r t i l i z e r Use in Se lected D i s t r i c t s o f Western Kenya", Draft 

Final Report, Na i rob i , July 1983. ( a ) 

Chemical Engineering Consultants, F e r t i l i z e r In f ras t ructure Improvement 

Support Exercise ,''Phase 1 -• Part I I : An Appraisal o f the 

F e r t i l i z e r S i tuat ion at Farmers' Leve l in Relat ion to the Major 

F e r t i l i z e r Consuming Food Crops in Western Kenya", Draft Final 

Report, Na i rob i , July 1983. (b ) . 

Chemical Engineering Consultant^, F e r t i l i z e r In f ras t ructure Improvement 

Support Exerc ise , "Phase 1 - Part I I I : Computer Storage and 

Analysis o f F e r t i l i z e r Data Gathered in Se lected D i s t r i c t s of 

Western Kenya", Draft Final Report, Na i rob i , July 1983. 

Hagenouw, R. , " Pos i t i on Paper of the Seed Unit P r o j e c t " , Nakuru, November 1982, 

Kenya National Seed Quality Control Se r v i c e , Evaluation Report on 

Netherlands Ass istance, Nakuru/Wageningen, March 1983. 

Kenya, Republic of. Ministry o f Cooperative Development, "The Supply and 

Dis t r ibut ion c f Farm Inputs to the Cooperative Sector : Final 

Report " , Mwenge In te rnat iona l Associates L t d . , Government 

P r i n t e r , Na i rob i , November 1983. 

Muriuki, E. M. "A Review of Past F e r t i l i z e r T r i a l s on Potatoes ( F i r s t D r a f t ) " , 

National Agr i cu l tura l Laborator ies , March 1982. 

Mwangi, W. M., "Farm Level Derived Demand Responses f o r F e r t i l i z e r in 

Kenya", Ph.D. d i s s e r t a t i on , Department of Agr i cu l tura l Economics, 

Michigan State Univers i ty »East Lansing, 1978. 



- 18 -

Rowe, J. D. M. , and Whittaker, M. J . , "Management Pract ices and Coffee 

Product i v i ty With in the Estate Sector1 ' , Co f fee Research Foundation, 

Unpublished Dra f t . Note: Should not be quoted prior to o f f i c i a l 

re lease by CRF but contains v i t a l data f o r estimating allocation 

o f f e r t i l i z e r imports between major crop subsectors in Kenya. 

Ruigu, G. A l i l a , P. 0. and Ch i te re , P. Bura I r r i g a t i o n Settlement Project. 

A Soc ia l economic survey. IDS Consultancy Report No.14, IS84. 

Sch luter , Michael, "The Role o f Shops in the D is t r ibut ion of Agricultural 

Inputs to Smallholder Farmers in Nyeri and K i s i i Districts of 

Kenya in 1983'', World Bank Working Paper, Washington DC., 1985 . 

T i d r i c k , G. , "Kenya: Issues in Agr i cu l tura l Development", (IBRD-mimeo), 1978. 

UN DP/FAO, " F e r t i l i z e r Marketing in Kenya", Technical Report,' Nairobi, 

September 1978. 

USAID, "The F e r t i l i z e r S i tuat ion in Kenya", Annex F . , Document nc.2120G, 

Washington, DC. 1984. 

Whittaker, M. J . , "Supply of Inputs t o Smallholder Co f f ee Farmers Through the 

Cooperative D is t r ibut ion System in 1981/82 and 1982/83". 

Co f f ee Research Foundation, Unpublished Dra f t , October 1384. 



- ! • • > -

Other Data Sources 

r c 
Coffee Beard cf Kenya, Annual Report and Statement o f Accounts, 

(various y e a r s ) , Na i rob i . 

Desai, Gunvant M., "Sustaining Rapid Growth in Ind i a ' s Fer t i l i zer 

Consumption: A Perspec t i ve Based on Composition of Use1', 

IFPRI Research Report No. 31, August 1982, pp. 12-13). 

Kenya Farmers Associat ion, Growing Together , Diamond Jubilee 

publication, Nakuru, 1983. 

Kenya, Republic o f , Central Bureau of S t a t i s t i c s , Ministry of 

Economic Planning and 'Development, The Integrated Rural 

Surveys 1976 - 79, Basic Report , Government Printer, 

Nairobi, February 1982. 

Kenya, Republic o f , Sess ional Pa j e r No.4 o f 1981 in National Food 

Pol icy, Government P r i n t e r , Na i rob i , 1981. 

Kenya Tea Development Author i t y , Annual Report and Statement of 

Account (var ious y e a r s ) , Na i rob i , and Newspaper 

Advertisement, "Second Payment t o Growers f o r the Year 

Ended 30 June 1984'' , Dai ly Nat ion, 27 September 1984, p.8, 

Schluter, Michael, "Constra ints c-n Kenya's Food and Beverage 

Exports', Occassional Paper No.43, I n s t i t u t e o f Development 

Studies ( N a i r o b i ) , and IFPRI (Washington DC), July 1984. 



- 20 -

TABLE 1: ESTIMATES OF FERTILIZER USE BY CROP AND FARM SIZE FOR FINANCIAL 

YEAR 1st JULY 1982 - 30th JUNE 1983 

(Met r i c tonnes) 

Crop Estates Large Farms Smallholder TOTAL Crop 

Coffee 21,300 - 19 ,400 40,700 

Maize 1,000 15,700 14,300 30,000 

Tea 17,900 - 10,000 27,900 

Sugar 12,700 - 13,800 26,500 

Wheat 1,000 11,000 - 12,000 

Barley - 4,700 - 4,700 

Other Horticultural 
Crons o ,nnn _ n ,200 

Tobacco - - 2,540 2,540 

Potatoes - - 2,500 2,500 

Rice I - 2,500 2,500 

Sunflower & Rape - 1,790 - 1,790 

Pineapples 2,000 - - 2,000 

Irrigated Cotton - - 1,600 1,600 

TOTAL 57,900 33,190 67,840 158,930 

Percentage 36 21% 43% 100% 

Sources: See notes and ca lcu la t ions attached. 



TABLES 1 AND 2 

Sources: 

Coffee: Whit taker , pp.7, 9 , 11, 13. Also personal 

communication with Mr. Rowe at Co f fee Research 

S ta t i on . 

Maize: Chemical Engineering Consultar. is , F e r t i l i z e r 

In f ras t ruc ture Improvement Support Exercise(NLFII). 

Katuinani Maize: No f e r t i l i z e r i s assumed to go t o Katumani maize in 

Eastern Prov ince . Mavua ( see b ib l iography) has 

demonstrated the high r i sks and doubtful returns. 

Levels o f use in areas such as Machakos at 

present are extremely smal l . 

Tea: KTDA and est imates f o r es ta te s ec to r based on 

personal communication with Brooke Bond Kenya Ltd. 

and Afr ican Highlands Produce Company Ltd. 

Sugar: Kenya Sugar Author i t y , Mumias Sugar Co. Ltd. and 

Chemil.il Sugar Co. Ltd. 

Barley: Kenya Breweries Ltd. 

Wheat: Plant Breeding Research S ta t i on , N joro , and large 

farmers contacted in Nakuru confirmed average 

l e v e l s o f use are c l ose r t o 2 bags/ha than the 

recommended l e v e l s of 1 bag/acre. 

Horticultural Crops: Whittaker, p . 9 , In tegra ted Rural Survey, 1976-79, 

Simlaws Ltd. 

Tobacco 

Rice: 

Sunflower & Rape: 

Pineapples: 

Irrigated Cotton: 

Total Imports: 

Br i t i sh American Tobacco Co. Ltd. 

National I r r i g a t i o n Board. 

East A f r i can Industr ies Ltd. 

Kenya Canners Ltd. 

Nat ional I r r i g a t i o n Board and Ruigu e t a l . p.5. 

The Ministry o f Trade reports imports of 466,000 

tons in 1980, 1981 and 1982. However, there are no 

r e l i a b l e data t o show stocks at the beginning and 
end o f the pe r i od . Our est imate o f 160,000 tons is 
not incons is tent with th i s l e v e l o f imports over this 
three year per iod . 
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CALCULATIONS FOR TABLE 1 

Maize 

Estimates of f e r t i l i z e r use on maize by main producing area in 

Western for 1982/83 from data c o l l e c t e d by CEC were as follows (a f t e r 

adjusting for Jan 1 - Feb. 14 s a l e s , July/August sa les , KFA market share, 

e t s . ) : 

District Bags Tons 

Trans Nzoia 160,000 , 8,000 

Uasin Gishu 134,000 6,700 

Kericho 12,500 625 

Nandi 31,GOO 1,580 

Kakamega 34,000 1,700 

Bungoma 23,000 1,150 

395,100 19,755 

Estimates for Kis i i are based on data c o l l e c t ed from Kis i i during the 

Fer i l i zer Distribution Survey in K i s i i f o r the calendar year 1983, and the 

proportion of Kisumu sales going t o k i s i i in CEC survey. Estimates for 

Central Province (inc.Embu) and the remaining area of R i f t Valley Province 

are based on an average o f 1 bag/ha, which i s not inconsistent with Whittaker 

and Rowe's estimates f o r l e v e l s of app l i ca t ion among coffee farmers in 

Central and Eastern Provinces . This i s considerably above levels in Nandi/ 

Kericho but below leve ls in Trans Nzoia/Uasin Gishu. For estimates cf 

maize area by d is tr ic t and province in 1982/83, see Table 3. There is an 

additional l,000t on i r r i g a t ed maize on the Tana River and Burra irr igation 

schemes (see George Ruigu e t a l . i b i d ) . 

Wheat 

Assumed 2 bags/ha. 

Other Horticultural Crops 

Irrigated: Assumed 8 bags/ha f o r 5,000 ha of irrigated 

h o r t i c u l t u r a l crops (see Table 3). 

Unirrirated: Assumed 2 bags/ha f o r 12,000 ha of unirrigated 

h o r t i c u l t u r a l cror-s ( see Table 3). 

Potatoes 

Assumed 1 bag/ha. 
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CALCULATIONS FOR TABLE 1: SUGAR ( 1 ) 

Factory N/Estates Estates 

t- ... , • 

Small-Scale TOTAL 

Outgrowers 

Mumias"'" 770 8,720 9,490 

Chemelil"'" 840 1,990 620 3,450' 

Muhuroni 2,000 - 1,400 3,400 
2 

Sony 590 720 1,180 2,490 

Nzoia2 880 690 970 
1 

2,540 

Miwani^ 660 490 590 1,740 
. .1 

Ramisi 2,930 110 340 3,380 

8,670 4,000 13,820 26,490 

1. Actual 

2. Pre rata with Mumias 

Assumed 75 percent app l i ca t i on ra te as Chemil i l 

Area for each f a c t o r y shown on sheet at tached. Assume annual 

planting 20 percent o f t o t a l area , and ratoon 40 percent. 
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CALCULATIONS FOR TABLE 1: SUGAR ( 2 ) 

Factory TCH 
1 

N.E. Small-Scale Large-scale Total Factory TCH 

Ha Ha Ha . Ha 

Miwani 3,165 2,857 2,371 8,393 ' 

E.IA.S.I. 
(Muhuroni) 85 1,800 6,933 1,279 10,012 

Chemelil 95 3,000 5,750 3,750 12,500 

Mumias 300 3,400 19,600 9,800 32,800 

Nzoia 85 3,200 3,500 2,500 9,200 

Sony 85 2,135 4,160 2,700 8,995 

Ramisi 45 5,200 200 600 6,000 

TOTAL 21,900 4 3,000 23,000 87,90C 
TOTAL 

Area under sugarcane 25% 

Large sca le farmers 26% 

Small sca le farmers 49% 

Source: KSA, September 19 84. 

N.E. 

O.G. 
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CALCULATIONS FOR TABLE 1: SUGAR ( 3 ) 

F e r t i l i z a t i o n Prac t i ces f o r 

Sugarcane 

Fer t i l i zer Zone o f Sources o f Rate of Applica-

Nutrient Appl icat ion Nutr ients t ion at planting 

Kg/Ha 

A. Phosphorous 1. Nyanza Sugar Be l t DSP 100 

P2°5 2. ASC Ramisi 250 

3. Mumias SSP 250 

B. Nitrogen 1. Nyanza Sugar Be l t CAN/ASN 350 

SA 430 

2. ASC Ramisi SA 380 

CAN 310 

i 

3. Mumias CAN 300 

Note: 1. Nyanza Sugar Be l t f a c t o r i e s : Miwani, Chemeli l , Muhoroni. 

2. Fer t i l i ze r app l i ca t i on increases f o r rate on application may be 

by 10% - 15% depending on the ingred ient o f land under use. 

3* SA - Sulphate o f Ammonia 

CAN - Calcium Ammonia N i t r a t e 

DSP - Double Super Phosphate 

SSP - Single Super Phosphate 

i i 

Source: National Sugar Research S ta t i on , Kibos (1983) 
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TABLE 2: ESTIMATES OF NUTRIENT USEEBY CROP FOR 1982/83 ( i n Tons) 

CroL N P K Major Fert i l i zer 
Typess Used 

Cofee 

Estate 
Smallholder 

4,760 
4,660 

1,760 
1,460 

1 

1,050 
240 

CAN, ASN, 20:10:10 
20:20:0, DAP. 

Subtotal 9,420 3,220 1,290 

Maize 5,800 8,600 - DAP, 20:20:0 

Tea 

Estate 
Smallholder 

4,225 
2,500 

1,145 
500 

1,145 
500 

25-5-5 and *0;10:10 
25-5-5 

Subtotal 6,725 1,645 1,645 

Sugar 

Mumias & Nzoia 
Sugar Belt Factories 
Sony 
Ramisi 

. 2,860 
1. 480 

570 
580 

1,0 50 
1 190 
' 210 

410 

45 

10 

SSP, Urea, CAN 
DSP, CAN, ASN, SA 
As Mumias (pro rata) 
DSP, CAN, SA. 

Subtotal 5,490 1,860 55 

Wheat 2,520 ' 6,720 - DAP 

Barley 260 2,300 - TSP 8 MAP 

Other horticultural Crops 

Estates 
Smallholder 

360 
100 

920 
270 

- DAP 
( DAP 

Subtotal 460 1,190 

Tobacco 250 410 380 6-18-20, 15-15-6, CAN 

Potatoes 490 1,240 - DAP 

Irrigated Rice 260 280 - TSP 8 SA 

Sunflower 8 Rape 350 580 - DAP 8 CAN 

Pineapples 920 - - Urea 

Irrigated Cotton 225 - - SA 8 ASN 

TOTAL 33,170 28,145 3,370 TOTAL 64,685 tons 

Percentage 51% 44% 5% 100% 

Sources: As for Table 1. 



Coffee 

Maize 

Tea: Estates 

Smallholders 

Sugar 

Wheat 

Barley 

Other Horticultural Crops 

Tobacco 

Potatoes 

Irrigated Rice 

Sunflower & Rape 

Pineapples 

Irrigated Cotton 
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NOTES FOR TABLE 2 

See Whittaker, p. 13 (adjusted by a factor of 1.4 

times f o r msmallholders f o l l ow ing 1983/84 

smallholder survey. 

Assume 10,000t DAP and 20,000t 20:20:0. 

5,000t 20 J.0:10 and 12,900t 25:5:5 

10,000t o f 25-5-5. 

See Table 1 working papers 

Assume 2 bags DAP per ha 

1 bag TSP and 1 bag MAP per ha (KBL). 

Assume 1 bag/ha smallholders and 8 bags/ha 

for i r r i g a t ed es ta tes - DAP 

l,700t 6-18-20, 680t 15-15-6, 170t CAN supplied to 

smallholders by BAT 

Assume 2,500t DAP 

600 bags TSP and 1,865 bags S/A (NIB) 

l,482t DAP and 310t CAN supplied by EAI to 

farmers f o r 1982/83 crop 

2,000t Urea (Kenya Canners L t d . ) 

78.3t (Ho la ) o f n i trogen and 147.4t (Burra). 



TABLE 3: ESTIMATES OF HYBRID MAJLZE AhJA AND 

FERTILIZER APPLIED IN 1982/1933 

Hectares"1' % Tota l Estimate of % of Total | 
( ' 0 0 0 ) Maize 

Area 
Quantity of 
Fer t i l i zer 

< Fert i l i zer 1 . I 
Applied | 

! f 
•I 

1 

Applied 
(tons) 

t i i 

I 

RVP TN ! 61 10.3 8,GOO2 

i 
26.7 

UG 56 9.4 6,7002 | 23.1 

Kericho 58 9.8 6252 2.1 

Nandi 44 7.4 1,5802 5.5 

Other ( inc . Meruj 
7 2 

12.1 3,6003 12.4 

Subtotal 

! 
291 49 .0 20,505 69.8 

Western Kakamega 67 11.3 1,7002 

I 

5.9 

Bungoma 45 7.6 1,1502 4.0 
I 

Busia 10 1.7 5003 1.7 ! 

Subtotal 122 20.6 3,350 
i 

11.6 j 

Nyanza Kisi i 86 14. 5 380^ • 1.3 

Other 12 2.0 soo3 2.1 

Subtotal 98 16.5 980 3.4 

5 
Central ( inc. Embu) 81 13.6 4,1503 14.3 

Coast 2 0.3 — 

TOTAL 1 594 100.0 28,985 100.0 
1 

1 
1 

Sources & Notes: 

1. Estimated on the basis o f sa les of hybrid seedsffrom KFA branches, adjusted 
to distr icts by CEC and Kenya Seed Company estimates as shown in the 
attached papers. 

2. Chemical Engineering Consultants est imate . 

3. Estimates at 1 bag/acre. 

4. For f e r t i l i z e r use on maize in K i s i i in 1983, the following data were used: 
Sales Outlet 

KFA Kisi i 
KFA Sotik (dest inat ion K i s i i ) 
KFA Kisumu 

TOTAL 

Quanti ty 
Tbags) 

1,388 
400 

5>7E0 
7,548 

Information Source 

Surrey 
CEC estimates 
KFA (excludes S/A and CA 

and assumes 50 percent of 
Kisumu KFA sales go to 
K is i i d is t r i c t . 

Based on hybrid seed sa les from the f o l l ow ing KFA branches: "Karatina, 
Sagana, Maragua, Thika, Na i r ob i , and 67 percent of sales from 
Nyahururu (source: Kenya Seed Company). 
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HYBRID MAIZE SEED SALES 

The centres used in Kenya Seed Company area sales estimates are 

based on KFA branches and we l i s t areas that we be l i e ve may be covered from 

those branches. (Underlines are other KFA branches serv iced from main 

branch). 

KITALE Cherangani, Sett lement, Trans Nzo ia , Kapenguria 

MOI'S BRIDGE Cherangani, Sett lement, Trans Nzoia, Uasin Gishu 

ELDORET Elgeyo, Uasin Gishu, Nandi, Settlement 

Nandi Settlement 

Settlement, North Nandi 

Bungoma, Busia 

Kakamega 

Kisumu, S iaya, Maragol i , Chemil i l 

Oyugis, Homabay, Migor i , K i s i i 

Sot ik , K i s i i , Settlement 

KAPSABET 

TURBO 

WEBUYE 

KAKAMEGA 

KISUMU 

K I S I I 

SOTIK 

KERICHO 

pKIPKELLION 

MOLO 

NAKURU 

NAIVASHA 

NYAHURURU 

NANYUKI 

KAP.ATINA 

SAGANA 

MARAGUA 

THIKA 

NAIROBI 

Kericho, Mara 

K ipke l l i on , Londiani 

Molo, Elburgon 

Nakuru, Rongai, Narok, Baringo, Nyahururu 

Naivasha, Kinangop 

01 Kalou, Nyahururu, La ik ip ia 

Nanyuki, Meru, Naromoru, Mandera 

Nyeri , Karat ina, Othaya -

Embu, Muranga, Kir inyaga. 

Muranga 

Murnnga, Thika, Kiambu, K i tu i 

Githunguri, Kiambu, Ngong, Lo i t ok i t ok , Machakos, 

K i tu i , Ta i ta . 

MACHAKOS Machakos, Ki tu i 

MOMBASA Coast, Ta i t a , Wundanyi 

Source: Kenya Seed Company, October 1984. 
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TABLE 4: AREA PROJECTIONS FOR SELECTED MAJOR CHOPS 

1982 TO 1990 (ha ) 

Crop I 

• 

! 

1982 1984 1986 1988 1990 Crop I 

• 

! 
( ac tua l ) j 

i 

1 

! 1 
Mature Coffee (E) 

(S) 
33,600 

103,000 

i 
33,600. 

105,000, 
33,600 

107,000 
33,600 

109,000 
33,600 

110,000 

Maize Hybrid 
Other 

596,000 
350,000 

719,000] 
350,0001 

1 

763,000 
350,000 

810,000 
350,000 

859,000 
350,000 

Tea (E) (planted) 
(S) (mature) 

26,400 
50,700 

26,800 
53,300-

27,200 
54,700 

27,60C 
55,000 

28,000 
55,000 

' Sugar 88,000 88,000' 88,000 88,000 88,000 

Wheat 117,000 113,000 109,000 105,000 100,000 

Barley 46,700 40,000 55,000 60,000 65,000 

I r r i g . Horticultural 
crops (E) 5,000 

i 

5,000 7,700 8,000 8,000 

(Jnirrig. Horticultural 
crops (S) 11,600 12,300 13,000 13,800 3.4,700 

Tobacro 4,400 5,200 5,200 5,200 5,200 

Potatoes 54,000 57,300 60,800 64,500 68,400 

Irrigated Rico j 8,400 
1 

8,400 8,400 8,400 8,400 j 

Sunflower & Rape 4,000 11,600 30,000 40,000 50,000 

Irrigated Cotton 3,200 3,500 3,900 4,300 4,700 

Unirrigated Cotton 22,000 22,000 22,000 22,000 22,000 

Groundnuts i 15,700 15,700 15,700 15,700 15,700 ; 

Pyrethrum 21,000 21,000 21,000 21,000 21,000 

TOTAL 
I 
; l ,605,500 1,735,500 11,820,000 

1 

1,885,900 1,951,500 

» I 
i 

i 
I 
1 



- 31 -

Notes for Table 4 

Data from Co f f ee Research Foundation at Ruiru 

For 1982/83, see Table 3. For 1984/85, f igures are 

derived from 1983/84 hybrid maize s J e s , assuming a seed 

rate of 9 kgs/acre or 22-23 kgs/ha. For l a t e r years, 

the 1984 f i gu r e i s est imated to increase at 3 percent 

a year, with some new land coming under maize in Kericho 

and Narok, and some subs t i tu t i on o f grass leys for 

maize in t r a d i t i o n a l maize areas such as Trans Nzoia and 

Uasin Gishu. This assums r e l a t i v e l y low growth in 

productivity per hec ta re , and consumption r is ing above 

the 4 percent p . a . populat ion growth ra te owing to 

posit ive per capi ta income growth and a pos i t i ve income 

e l a s t i c i t y o f demand. 

Data from KTDA Technical Department. No f e r t i l i z e r is 

provided by KTDA f o r immature t e a , whereas estates 

f e r t i l i z e tea from date o f p lan t ing . 

Sugar: KSA est imates. No hoctarage expansion expected. 

Wheat: 101,000 ha in 1980/81 (p l an t ing March 1981) and 117,000 

in ID82/83 (N j o ro P lant Breeding S t a t i o n ) . Assumed 

decline to 100,000 ha by 1990 owing to farm subdivision 

and some compet i t ion from sunflower and rape. 

Barley: Figures f o r 1982 and 1984 are actual (Kenya Breweries Ltd. ) 

Even with r i s i n g y i e l d s , areas i s assumed to rise slowly 

to increase in beer consumption. A l so , l eve l s of barley 

hectarage f luc tuated between 67,400 and 90,250 between 

1975/76 and 1981/82 so 65,000 does not seem excessive for 

1990. 

Coffee: 

Maize: 

Tea: 
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Notes f o r Table 4 (contd ) 

j* 

I r r i g a t e d Hor t i cu l tura l Simlaw Ltd. (a subsidiary o f Kenya Seed Co. ) 

estimated roughly the f o l l ow ing : 

1984/85 1986/87 

( ac ras ) ( a c r e s ) 

Naivasha 7,500 10,000 

Kibwezi 1,500 4,000 

Mombasa/Voi/Taveta 1,500 3,000 

Thika 1,500 1,500 

Athi River 600 600 

12,600 19,100 

(b,000 ha) (7,700 ha) 

( In add i t i on , there are 700 acres of smallholder 

i r r i g a t e d hor t i cu l ture at Bungoma and 200 acrea 

at the K ib i r i gw i scheme near Sagana in Kir inyaga 

d i s t r i c t ) . 

I 

Tobacco: BAT art not planning t o expand acreage beyond 

5,200 ha in 1984 which i s s u f f i c i e n t f o r domestic 

consumption. Exports do not appear promising. 

Potatoes: Based on estimates f o r 1978 as average of 1976 -

1979 contained in Integrated Rural Survey 1976-79, 

Table 11?8, p.118. Then assumed 3 percent p.a 

rate o f growth owing to subdiv is ion o f high 

a l t i tude hold ings, intrusion in to f o r e s t areas, and 

growing man: land r a t i o s . 

Ri ce: Includes arva under r i c e in the f o l l ow ing i r r i g a t i o n 

schemes: f-Iwea, Ahero, Bunyala, West Kano. 

( S t a t i s t i c a l Abstracts 1983, p.115 ) . 
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Notes f o r Table 4 ( contd ) 

Sunflower & Rape 4,000 ha in 1982, 7,500 ha in 1983, 

11,600 ha in 1984 are actual . P ro j ec t i ons 

from EAI exceeded the l e v e l s shown f o r 

1988 and 1990 but were r e s t r i c t e d in our 

estimates owing to ant ic ipated competition 

from other crops, such as wheat and bar ley 

i r r i g a t e d cotton by 1982 (Dr. George M. Ruigu, 

et a l , "Bura I r r i g a t i o n Settlement P r o j e c t " , 

IDS, August 1984, p . 5 ) . In add i t ion , there 

are 870 ha at Hola I r r i g a t i o n Scheme 

( S t a t i s t i c a l Abstract 1983, p .115) . 

I r r i g a t e d Cotton: The current plan i s f o r 3,900 ha at Bura 

by 1990, o f which 2,340 was under 

Unirr igated Cotton, 

Unirr igated Hor t i cu l tura l 

Crops, Groundnuts, Bananas & 

Pyrethrum 

integrated Rural Survey 1976-79, Table 11:8 

p.118. Assume no change from average 

1976-79 to 1990. 



Table 6: ESTIMATED AREA (Ha) OF niBRID MAIZE PLANTED IN SEVEN DISTRICTS OF WEST KENYA, 19 83 

KFA Depot Estimate Area; 
(ha ) from 
seed sa l es 

K i t a l e 

Mo i ' s Br idge 

E ldore t 

Kapsabet 

Turbo 

Webuye 

Bungoma 

Kakamega 

Kisumu 

K i s i i 

Sot ik 

Ker icho 

K ipke l i on 

TOTAL 

1S83 

63,578 

13m471 

52,401 

24,486 

15,611 

36,642 

27,880 

31,332 

33,083 

57,836 

45,570 

27,822 

8,614 

448,326 

Sub j e c t i v e Estimate o f Area Planted in each D i s t r i c t with Seed from these 
KFA Depots ( ' 0 0 0 ha ) 

j 
i Kerichc 

25 

25 

7 

58 

Nandi 

17 

24 

3 

44 

Uasin Gishu 

7 

45 

56 

Trans Nzoia ^akamega 

57 

3 

61 

Bungoma 

15 

30 

11 

67 

20 

25 

K i s i i 

45 

11 

50 

25 

86 

Neighbours 

11 

26 

_1_ 

Notes: 

1. Seed Sales f o r 1983 are f o r per i od 1st August 1982 t o 31st July 1983. 

2. Seed ra t e i s taken as 22.23 Kg/*a ( f o rmer l y equ iva l en t t o C.20 l b s/ac r e s ) . 
3. The d i v i s i o n o f seed amongs-c th« d i s t r i c t s was done s u b j e c t i v e l y , using propor t ions based pa r t l y on the r esu l t s 

the f e r t i l i z e r analyses , wuich showed how f e r t i l i z e r s were d i v ided up amongst these d i s t r i c t s from the same KFA 
depots. 

Source: 
Chemical Engineer ing Consultants, F e r t i l i z e r I n f r a s t ruc tu r e Improvement Support Exe r c i s e , 1983/84. 

TABLE 5: HYBRID MAIZE AREA PROJECTIONS 1982/83 to ^jgO/gl 

D i s t r i c t/P rov ince 1982/831 1983/841 1984'852 | 1986/872 1988/392 
2 

1990/91 

RVP Trans Nzoia 16 67 6' 73 78 82 

Uasin Gishu 56 61 6» 67 71 75 
Kericho 58 60 6? 66 70 74 

Nandi 44 46 4' 50 53 57 
Other ( i n c Meru) 74 106 10' 116 123 130 

Western Kakamega 67 70 i - 76 81 86 
Bungoma 45 57 5' 62 66 70 
Busia 10 11 1- 12 13 14 

Nyanza K i s i i 86 95 9) 104 110 117 
Other 12 13 1' 14 15 16 

3 
Central ( i n c Embu) 81 109 11? 119 126 134 

Coast $ Other Eastern 
Provinces 4 4 i 4 4 4 

TOTAL 

1 

598 699 
1 
i 

71' 763 810 859 

Sources & Notes: 

1. Data f o r 1982/83 and 1983/84 are der i ved from lybr id seed sa les data from the Kenya Seed Co. 

2. For 1984/85 t o 1990/91, a compound growth o f I percent i s assumed over the 1S83/84 l e v e l s 
f o r a l l areas . 

3. Based on hybr id seed sa les from the f o l l o w i n g branches: Kara t ina , Sagana, Maragua, Thika, 
Na i r ob i , and 67 percent o f sa l es from Nyahururi ( source : Kenya Seed Company). 

4. The area f o r the s i x l a r g e s t d i s t r i c t s i s e s t i r a t e d in Table 4E. 
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TABLE 3: ESTIMATED AREAS OF TOTAL HYBaVD MAIZE I FERTILISED MAIZE. 

r QUANT I T ' IN EACH 1TSTRICT, '000 Ha ! 

| 
J 

Kericho Nandi Uasin 
Gishu 

Trans 
h. o ia 

Kakamega Bungoma Overall 
Totals 

j, 

Estimated total maize 
'areas and sources 
A. Govt,. Cereal prodn 

policy, 1969 37.2 24.3 18.2 36.4 SO.9 54.2 251.2 

,B. District Development 
plans & D.A.O.s 1982 72.0 63.0 47.0 50.0 110.0 70.0 412.0 

!C. Lake Basin Dev. 
Auth. Survey, 1983 42.2 36.9 56.3 50.4 54.9 48.2 289.4 

•D. C.B.S. Crop Forecast 
j Survey, 1984 55.7 5^,7 37.7 33.0 131.2 82.3 397.6 

Estimated areas 
planted with hybrid 
seed - K. Seed Co. • 
1983/84 Ha 58.0 44.0 56.0 61.0 67.0 45.0 331.0 

Estimated areas on 
which farmers use 
f e r t i l i s e r s . 
1983 - planting types 

- top-dressing 
types 

1C.1 

0.2 

12. 3 

2.9 

29.2 

19.6 

35.3 

37 5 

15.1 

7.8 

14.8 

5.7 

117.3 

73.9 

1984 - Preliminary 
figures 

- planting types 
- top-dressing 

types 
i 

14.9 

0.3 

10.2 

2 . 2 

29. B 

20.5 

29.1 

35 . 8 

19.5 

9.8 

15.6 

7.7 

» 
| 

119.1 

1 
76.3 

Notes: 
1.A These figures are 15 years o l d , and the areas have increased greatly. The area 

in U. Gishu and T. Nzoia were mostly o~ l a r go - s ca l e farms, and were therefore 
reasonably accurc.e. 

B. Based on subjective estimates by Ag r i cu l tu ra l Department f i e l d s ta f f every year 

C. The Lake Basin Development Author i ty commissioned a database survey, and the 
area was sample-surveyed i n November, 1333, using a e r i a l photos. ' This survey 
captured the main Long Rairu; mz. crops in the upper area^., but in lower areas 
the main crop is harvested in -iugu -w - Septerber , hence only the Second Rains 
crops would be on the grouni ther., i . e . much o.Z Kakamega and Bungoma. The 
survey measured a l l maize .intcrcrcps was est imated, and the derived maize areas 
were then added to the pure meizo t o g i ve tha t o t a l maize areas, shown above. 
Also, the LB DA ?~ea cover:; only about 2 ; 3 o f Kericho D i s t r i c t . 

D. The CBS crop Forecast Survey cover5 the Long Ruins crc; s . 

E. In the densely populated, lc . ;er warmer areas there i s a l o t of double-cropping 
of maize, and most est imates apparently do net take that i n t o account; 
certainly i t is not usually evo-1 nrnt ioned. 

2. Hybrid maize areas - from Table '7.7. 

3. Areas planted with f e r t i l i z e r s - from Taoles 7 .1 t o 7.6 

source: Chemical Engine r ing Consultants, F e r t i l i z e r In f ras t ruc ture Improvement 
Support Exercise. 19 83/84. 



'ABLE 10: ESTIMATES DF THE GAP BETWEE1 PRESENT AND OPTIMAL LEVELS OF PHOSPHATE APPLICATION f JK MAJUK CROPS PbK HbUTAKh: 

PHOSPHATE 

Sources & Notes: 
* Research Station recommendatio'— ( s « e b ib l iography) 

1. See footnotes fo r Table 9. 

2. For co f fee , no recommendations are rva i l ab le f o r phosphate application so the current N:P ratios o f 2:7 to 1 and 3:2 t c 1 
respectively fo r estates ana s ra l lholders was applied to derive recommended phosphate application ra tes from 
recommended nitrogen applicatic n rates . 

TABLE 9: ESTIMATES OF THE GAF BETWEEN PRESENT AND OPTIMAL LEVELS 0 F NITROGEN APPLICATION FOR MAJOR CROPS PER HECTAi^ 
NITROGEN 

Crop Estate/Smallholder Estimated Estimated Estimated Estimated Crop 
D i s t r i c t /P rov ince Present Us age U: a £ e Economic Optimum 

1 ! ' 

! Leve l in 1990 i i 2000 at present 

1 ' i ', 
(1982/83) 1/0 p r i c e s 

i , •' 
i ••! K i l o s per h e c t i r e 

Cof f ee Estate 142 160 >00* 200 
Smallholders 45 80 .30 150 

Hybrid Maize Trans Nzoia 25 40 60* 90 
Uasin Gishu 23 40 60* 90 
Kericho/Nandi 2 20 60* 90 
Other RVP ( i n c Meru : 10 20 40* 60 
Bungoma/Kakamega 5 20 40* 60 
K i s i i 1 20 40* 60 
Centra l Prov ince 

( i n c Embu) 10 30 40 60 

Tea Estate 150 150 .50* 150 
Smallholder 46 70 90* 150 

Wheat - 23* 23* 23* 23* 

Potatoes - 10 25 75* 100 

I r r i g a t e d Cotton - 64* 64* 64* 64* 

Un i r r i ga ted Cotton 
(Black Cotton S o i l s ) - 10 26 30 

L _ " 

Sources & Notes: 

* Research S ta t i on recommendations ( see b i b l i o g r a p h y ) 

1. For est imates o f present l e v e l s o f use, see Tables 1 -4 . 

.2 For a l l crops except smal lholder c o f f e e , recommended l e v e l s ar« reached by th= year 2000. For 
most c fcps these are s t i l l w e l l below the economic optimum. Fc^ smal lho lder c c f f e e , the l e v e l i n 
the year 2000 i s taken as the l e v e l in the l ead ing smal lholder d i s t r i c t in 19 34 as there i s no 
c l e a r research s t a t i on recommendation. 

3. Estimated usage i n 1990 i s an intermediate t r a t e between p r e s e t app l i ca t i on ra tes and recommended r a t e s . 
4. For most crops , the l e v e l s recommended by research s ta t i ons ar> w e l l below the economic optimum at present input and output 



-«+0 - IDS/DP 280 

TABLE 11: LEVELS CF N, P, K APPLICATION PER HECTARE ON SMALLHOLDER 

COFFE BY DISTRICT 1982/83 

D i s t r i c t Ha( '000) 2 

Ki los per Hectare Appl icat ion Rates"'" 

D i s t r i c t Ha( '000) 2 N P K N P K 

Muranga 12.6 263.5 267.4 7.4 

Kiambu 10.3 70.9 44.1 8.2 

Embu 6.1 29.3 26.2 -

Kirinyaga 7.5 28.7 - -

Machakos 9.1 15.5 4.1 1.1 

Nyeri 8.6 14.5 1.8 -

Meru 34.6 10.6 1.4 -

K i s i i 7.2 - - -

Sourccs & Notes: 

1. Whittaker (1984). See bibl iography and data sources. 

2. CBK, Annual Report, Balance Sheet and Accounts 

30th September 1983, Nairob i , 1984. 
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TABLE 12: LEVELS OF NITROGEN APPLICATION PER HECTARE ON• SMAL̂ QLPJER..TEA 

BY D I S T R I C T I N 1982/83 

District No. No. 
1 

No. tons Kilos'per Hectare 
Growers Hectares Supplied by 

KTDA o f 
25-5-5 

Application Rates 

Kirinyaga 5,593 2,900 1153.5 99 

Embu 3,549 1,800 610.2 85 

Meru 8,214 5,800 1818.1 78 

Muranga 13,221 8,200 2425.0 74 

Nyeri 7,943 4,800 1279.1 67 

Kiambu 5,160 4,600 1079.7 59 

Nandi 1,330 1,300 175.7 34 

Kakamega 2,160 1,800 236.3 33 

Kericho 5,953 6,700 825.3 31 

Kisi i 7,330 10,300 750.8 18 

Kitale 153 n. a. n.a. n.a. 

TOTAL 60,606 48,200 10353.7 53(weighte 
average 

1 
i 1 

Source: The Kenya Tea Development Authority (KTDA). 





TABLE 16: PROJECTIONS OF PHOSPHATE HUTRIEI T_USE PER HECTARE FOR SELECTED MAJOR CROPS TO 1990/31 

o 
CO CI 
Cm 
Cl 
cn « 
t-l 

LO 
rt 

' I 

Sources: Table 9 ( f o r 1982/83 and 1990/91) 

Notes: As fo r Table 9. 

* Straight l ine project ion. 

- Crop 
A 

Estate/Smal lholder 1982/83 1984/85 1986/87 1C88/89 1990/91 Annual - Crop 
A 

D i s t r i c t /Provir. =e 
( K i l o s per Hec tare ) 

Rate o: 
- Crop 

A ( K i l o s per Hec tare ) Growth 

Co f f e e Estate 53.0 54.7 56 .u 58 .2 60.0 1.56 
Smallholders 14.0 16.2 18 .7 21.6 25.0 7.5/2 

Hybrid Maize Trans Nzoia 4C.0 42.3 44 .7 47.3 50.0 2.83 Hybrid Maize 
Uasin Gishu 36 ,0 38.1 40.3 42.6 45.0 2.83 

Kericho/Nandi 6.0 8.1 11.0 14.8 20.0 15.24 

Other RVP ( i n c . Meru) 15.0 17.0 19.4 22.0 25.0 6.59 

Bungoma/Kakan ega 8.0 10.1 12.6 15 .9 20.0 12.14 

K i s i i & Other Nyanza Prov . 2.0 3.6 6.3 11.2 20.0 33.35 
Centra l Prov ince ( i r e . Emhu) 15.0 17.0 19.4 22.0 25.0 5.59 

Tea Es ta tes 30.0 30.0 30.0 30.0 30.0 -

Smal lholders 12.0 13.3 14.7 16.3 18.0 5.20 

Potatoes & Other 
H o r t i c u l t u r a l 
Crops (S ) Smal lholders 23.0 27.9 33.9 41.2 50.0 10.19 

Cotton (Non Black 
Cotton S o i l s ) 0 .0 2.0 4 .0 7.0 10.0 

Groundnuts 0.0 2.0 4.0 7.0 10.0 * 

TABLE 15: PROJECTIONS OF NITROGEN NUTRIENT USE PER HECTARE ^OR SFLFCTED M\JQR CROPS TO 1900/91 

Crop Es t a t e/ Si..a l i h e l d er 1982/83 1984/85 1986/87 1988/89 1990/31 Annual Rate Crop 

D i s t r i c t /P rov ince 
( k i l o s Per Hec tare ) 

o f Growth 

C c f f e e Estates ' 142.0 146.3 150.7 155.3 160.0 1.50 
Smallholders 45.0 52.0 50.0 69.: 3 80.0 7.46 

Hybrid Maize Trans Nzoia 26.0 29.0 32.2 35.9 40.0 5. 53 
Uasin Gishu 24 .0 27.3 31.0 35.2 40.0 . r9 
Kericto/irandi 5.0 7.1 10.0 14.1 20.0 18 192 
Other ?VP ( i n c . Meru) 4.0 6.0 8.9 13.4 20.0 22.84 
Bungoma/Kakamega 10.0 11.9 14.1 16.8 20.0 9.05 
K i s i i Other Nvanza Prov . 1.0 2.1 4.5 9.5 20.0 45.42 
Central Prov i i ce ( i n Embu) 10.0 13.2 17.3 22.8 30.0 14.72 

Tea Estate 150.0 150.0 150.0 150.0 150.0 _ 
Smallholders 49.0 57.0 66.4 77.3 90.0 7.89 

Potatoes & Other 
Hor t i cu l tu ra l 
Crops (Smal lho lders ) 9.0 11.6 15.0 19.4 25.0 13.62 

Cotton (Black 
Cotton S o i l s ) — 2.0 4.0 7.0 10.0 -

Sources: Table 9 ( f o r 1982/-r3 and 1990/91) 

Notes: 1. For crops in t h i s t a b l e , a / c o n s t a n | r o w t b r a t e i s assumed f o r the r e r i o d 1982/83 to 1990/91 t o reach the 
p r o j e c t e d use in 199C/91 (Tab le 9 ) . The impl ied rrowth r a t e s are shown in the f i n a l column. 

2. For a l l o ther major crops, i t i s assumed there w i l l he no change in r a t e s o f app l i c a t i on between 1982/83 and 
1990/91. For l t v a l s o f use in 1982/83 see Tables 1 - 3 . 

* S t ra i gh t l i n e p i o j e c l i o n . 
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TABLE 17 PROJECTIONS Of TOTAL NITROGEN NUTRIENT REQUIREMENT Bv CROP TO 1900 

Crop .£§tafe/Smgllhplder 1932/83 1984/85 1986/87 1988/89 1990/91 

• 

Dis t r i c t/Prov ince ( t ons ) 
>i , 

Cof f ee Estates 
r . - • * i - .. 

4,760 4,910 i 5,040 5,210 5,380 
Smallholders 4,660 5,570 ! 6,630 . .7,740 8,800 

Subtotal 9,420 10,4 80 j11,670 12,950 14,180 

Hybrid Maize Trans Nzoia 1,590 2,070 
"1 

; 2,410 2,890 3,280 
Uasin Gishu 1,340 1,760 i 2,140 2,560 3,000 
Kericho 290 560 i 860 1,190 - 1,480 
Nandi 220 420 ; 650 900 1,140 
Other RVP(in Meru) 300 870 j 1,390 1,970 2,600 • 
Western Province 1,220 1,700 2,250 2,720 3,400 
Myanza Province 100 670 ! 1,300 2,000 2,660 
Central Prov. ( i n c . 1 
Embu) 810 i , e e o : 2,380 3,150 4,0 20 

Subtotal 5,870 9,730 :13,380 17,380 21,580 

Tea 
1 

Estates 4,225 4,290 ! 4,350 4,420 4,4 80 
Smallholders 2,500 3,090 3,770 

1 
4,400 4,950 

Subtotal 6,725 7,380 
l 
| 8,120 
i 

8,820 9 , 4 3 0 

Sugar Mumias & Nzoia 2,860 2,860 
I 
• 2,860 2,860 2,860 

1 Sugar Belt Factor ies 1,4 80 1,480 i 1,480 1,480 1,480 
Sony 570 570 ; 570 570 570 
Ramisi 580 580 580 I 580 

i 4. . . . . . . 
1 Subtotal 5,490 5,490 1 5,490 5,490 j 5,490 

Wheat 2,520 2,430 i 2,350 j 2,260 • 2,150 

Barley 260 220 310 
( 

330 360 

Other Hor t i - Estates 360 360 
j 

550 580 580 
•"..». rural Cropd Smallholders 100 170 ; 230 300 | 370 

jSubtotal 460 | 530 
- -i 

| 780 880 950 

Tobacco . 210 290 
i \ 290 290 290 

Potatoes 490 i • 800 f 1,090 1,4 20 1,710 

I r r i g a t e d Rict 
i ; | 

i 
j 

Rice 
I 260 260 260 260 ! 250 

Sunflower S ; i 
Rape ( 350 ! 1,020 ; 2,630 3,500 ; 4,380 

Pineapples 920 920 920 920 920 

I r r i g a t ed Cottor 230 230 ! 230 230 i 230 
' 2 Un i r r i g . Cotton 

! 
{ i 

(BC s o i l s ) ) - 20 40 80 110 
Groundnuts - _ - -

TOTAL 33,200 39,800 47,560 54,810 ;62,040 

Increase oyer previous two years - _ 19_._5_% , 15_.2%_ 13. 2% 

Sources: Tables 2, 4, 5 and 15. 
Notes: 1. This i s above the optimum ra t e in research s t a t i on recommendation o f 

150kgs. ni trogen/hectare and 30kgs. each o f phosphate and potash bee 
many estates a l ready use subs tan t i a l l y above t h i s l e v e l . 

2. Assumes ha l f cotton grown on black cotton s o i l s . 







1 
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TABLE 21 FOOTNOTES 

Co f f e e : Based on marginal response of 20kgs of cherry to 1 k i l o o f 

nutr ient (which i s derived from data in CRF Recommendations 

in Technical Circular No.56), a r a t i o of 7kgs of cherry to 

1 k i l o o f clean c o f f e e and no nutrients der ived from A.SN and 

TSP apo l i ed in the r a t i o o f 3:1. 

Tea: Pased on marginal response o f just 20k,~s of f resh l e a f per 

k i l o o f nutr ient app l i ed . The 1980/81 f i gu re i s based on 

nutr ient costs in 20:10:10 and 1983/84 in 25:5:5. In 1982/83, 

48 out o f 79 experimental p l o t s with y i e lds r esu l t s had 

responses o f over 2r>kgs o f rreen l e a f per k i l o o f nitrogen 

(see Oth ier io and S i e l e ) . 

Maize/Wheat: Based on marginal response o f 15kgs o f maize or wheat grain 

per k i l o o f nutr ient appl ied ( f o r maize from f e r t i l i z e r 

t r i a l s in K i t a l e ) . Nutrient cost estimated from nutr ient 

costs in DAP. 

Sugarcane: 

Sunflower: 

Based on an estimated 5kgs o f surar per k i l o o f nutr ient , whic 

i s 50 tons of sugarcane with a 10:1 r a t i o o f cane to sugar. 

This r a t i o holds only UP to 75kgs/hectare o f n i t rogen, and 

f a l l s approximately 3.375 kgs o f sugar f o r app l i ca t ions 

between 75 and 150kgs/hectare. (Source: World Rank 

es t imates ) . Marginal returns are based on the cost o f 

nutr ients derived from SA and TSP anplied in the r a t i o of 3-.L 

Based on marginal response o f IQkgs o f sunflower per k i l o 

o f nutr ient app l i ed . Nutrient cost estimated from nutr ient 

costs in DAI5. (Source: EAI es t imates ) . 

Barlev: Based on marginal response o f 12kjrs o f bar ley grown per 

kilogram of nutr ient annl ied. Nutrient cost estimated from 

nutr ient costs in TSP and MAP appl ied in r a t i o o f 1 :1 . 

(Source: KBL es t imates ) . 
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TABLE 22: SOURCES 

Coffee: Coffee Board of Kenya, Annual Report and Statement of Accounts, 

various years. 

Tea: KTDA, Annual Report and Statement o f Accounts, various years. 

Maize: Maize and Produce Board, Annual Reports:, Kenya Gazette, 

various issues. 

Wheat: KFA, "Growing Together' ' - Diamond Jub i l ee Magazine, 1983. 

Sunflower 

& Rape: Maize and Produce Board, Annual Reports; East African Industries. 

Sugarcane:Kenya Sugar Authority. 

Barley: Kenya Breweries Ltd. 

Cotton: Cotton and l in t Marketing Board. 
Basmati 

Rice: National I r r iga t ion Roard. 

Tobacco: British American Tobacco Ltd. 



TABLE 24: FIRST ESTIMATES"OF SMALLHOLDER FERTILIZER USE IN FOUR DISTRICTS.OF KENYA IN 1983 ( i n 50kg. bags ) 



Sources: 1. Cooperative Unions in Nyer i and K i s i i . For Nyer i , the data r e f e r s t o 
1983 and f o r K i s i i to the per iod October 1983 - September 1984. 

2. KTDA. 

3. For KFA, Chemical Engineering Consultants, F e r t i l i z e r I n f r a s t ruc tu r e 
Improvement Support, Research Report No.7, Na i rob i , November 1984. 

4. For farm shops, see survey. 

5. For area o f high po tent ia l land, ILO, Employment, Incomes and Equa l i t y , 
Geneva, 1972, p.35. 

Notes: 1. As the KFA data g iven by CEC are f o r the period January - Ju ly , they 
werr increased by a f f a c t o r o f 50 percent to estimate the annual sa les 
t o t a l . CEC data i s f o r 1 ? 8 4 t j which i s taken as a proxy f o r sa les in 
1983. 

2. KFA sa les to r e t a i l e r s in Nycri D i s t r i c t in the period January - July 
1984 were 9,829 bags, so the survey est imate o f 11,600 bags f o r the 
whole o f 1983 i s consistent with a l l fami^'-owned shops buying t h e i r 

supplies d i r e c t from the KFA. 

3.KTDA sales are f o r 1982/83, but are taken as a proxy-"for sa les in the 
calendar year o f 1983. 

4. These f i gu res exclude sa les to es ta te s e c t o r , although a small part 
o f cash sales through shops owned by the Nyeri Cooperative Union may 
have gone to es ta tes . 
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ĉ-BLE 26: LEVIES ?F FERTILIZER SUES IK SHOPS IN KYER7 AND KISII DISTRICTS 

IN 1983 

Levels of Sales 

(SOkg.bbagj) 

No. o f shops 
Nyeri 

No. of Shops 
Kis i i 

Levels of Sales 

(SOkg.bbagj) 

0 - 100 25 17 

101 - 200 8 1 

201 - 300 3 1 

301 - 500 5 ' 1 

501 - 1000 2 

1001 - 2000 3 -

Over 2000 3 -

TOTAL 49 20 

Source: Survey 

Schluter, M. ' The Role o f Shops in the Distr ibut ion of 

Agricultural Inputs co Smallholder Farriers in Nyer:" ,-.nd K is i i 

Districts o f Kenya in 1983.'' 
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Source: Survey, Data, o p . c i t . 

Notes: 1. The p r i c e f o r one case was below Kshs. 176, so the t o t a l number o f 

shops s e l l i n g TSP was 9. 



- 59 - IDS/DP 280 

TA3LE_28: RANGE OF PRICFS PER KILQ FOR MAJOR FERTILIZER YTYPES SOLD RY 

SHOPS IK N'YFRI DISTRICT SEPTEMBER 1984 

Survey, o p . c i t . 

No shops in K i s i i reoorted that they sold f e r t i l i z e r . on a 

ki lo by k i l o bas is . 

Source: 

Note: 
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TABLE 29: TRANSPORTATION COST PER PFRSON AND PER FERTILIZER BAG FROM 

MARKET CENTRE TO NEAREST MAIN TOWN IN NYERI AND K IS I I DISTRICTS IN 

SEPTEMBER 1984 

Source: Survey Data, o p . c i t . 

Notes:1. A l l the costs f o r transport are f o r matatus ( l o c a l t a x i s ) , although 
buses are a v a i l a b l e at a s l i g h t l y lower cost on some routes . 

2. A l l the shops over 15km from a major town were in two t rading 
centres on a major trunk route t o Nyeri so the transport time 
required was r e l a t i v e l y low. 
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TABLE 30: ESTIMATED TCTA.I VALUE OF AGRICULTURAL INPUTS SOLD BY SHOPS IN 

NYERI AND KISI I DISTRICTS IN 1983 ) (Kshs. millions) 

Nyeri K i s i i Total 

Fert i l izers 8.5 0 .2 8.5 

Maize Seeds 1.8 2.1 3.9 

Vegetable Seeds 0.6 0.1 0.7 

Agricultural Chemicals 0.5 - 0.7 

Agricultural Equipment 0 .2 0 .1 0.3 

Total 11.6 2.5 14.1 

Source: Survey Data, o p . c i t . 

Note: 1. Total value o f sa les o f agr icu l tura l chemicals in K is i i 

D i s t r i c t in 1983 i s estimated at just Kshs. 17,700. 
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TABLE 31; KENYA SEED, COMPANY HYBRID SEED MAIZE SALES - 2kg. UNITS 

Total 

1980/81 

Total 

1981/82 

Total 

1982/83 

Total [ 1 
1983/84 

K i ta le 631 304 1,792 4,407 

Kapsabet - - 2,760 • 9,336 

We buy e/Bu ngom a 1,400 2,791 1,440 650 

Kakamega 5,211 12,992 19,550 21,013 

Kisumu 10,415 11,200 10,211 13,246 

K i s i i 9,470 12,439 9,318 224,082 

Sotik - 3,000 2,394 4,886 

Kericho/Kipkel l ion - - - 2,791 

Molo - - 555 360 

Nakuru 3,691 9,181 4,220 1,873 

Naivasha/Narok 1,780 1,058 1,583 1,933 

Nyahururu 221 487 276 1,756 

Nanyuki 240 137 2,334 3,966 

Karatina 18,485 10,048 22,138 23,105 

Sagana 9,244 9,965 8,129 3,301 

Maragua - 8,139 7,349 3,687 

Thika 5,404 9,947 11,075 21,697 

Nairobi 23,452 14,488 24,149 39,197 

Machakos 2,832 1,472 1,635 4,800 

Mombasa - - 297 73 5 

TOTAL 92,476 110,421 139,206 186,801 

Source: Kenya Seed Company. 
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TABLE 37: KENYA SEED COMPANY HYBRID MAIZE. SEED FRICING STRUCTURE COUNTRYWIDE 

1979 - 1983/84 

15/4/79 20/4/80 4/11/80 Current at 
Oct 1984 

Prooosed 
1984/85 

1 
1 ( P r i c e per 10kg bag Kshs.) 
! ••• ' ' 
I 

KSC to Agent 34.30 37.70 47.80 

1 

63.25 78.50 

Agent to Subagent 35.00 38.50 49.50 65.25 81.00 

Subagent to S t ock i s t 1 36.30 40.00 51.00 67.00 83.00 

Pr i ce to Farmer 40.00' 44.00 5 5.-00 72.00 89.00 

Pr ice to Seed Growers 1.95 1.90 
. 

3.00 4.00 5.00 

Agents' Margin 2.0% 2.1% 3.6% 3.2% 3.2% 

Subagents' Margin 3.7% 3.9% 3.0% 2.7% 2.5% 

Stock is t s ' Margin 9.25% 10.0% 7.8% 

1 

7.5% 7.2% 
i 

Source: Kenya Seed Company 

Note: "'"Ex Suhagent s tore 

FIGURE 1: STRUCTURF OF SEED SELLING INSTITUTIONS 

Kenya Seed Company 

Co-operat ive * 
Agent KFA branch MEA Unions 

Subagent S tock is ts Primary Co-operat ive 

Soc i e t i e s 

Farmers 


