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SUMMARY

Theeconomyof  Uganda isheav i l ydependenton  Agr icu l tu re .  Mosto f  theexponearn ingscome f romcof fee
which is produced mainly by small  scale f armers. However, the productivi ty of rhis crop has decl ined over
the years. This has been attt ibuted marnly to the decl ine in soi l  t 'ert i l i ty. Theretbre. experiments were set up
in various pans of the country to study t he eftects ol ' t  norganrc and organrc fert i  I  i  zers on robusta coffee yields.
Cof feehuskswere  theorgan ic fe r t i l i ze randNPKthe inorgan ic len i l i z .e r .Resu l ts  rnd icarec l tharapp l ica t ion
of coffee husks and chemical tert i l izers (NPK) in dit ' l 'erent combinatrons increased the producrivrrv of the
croD.

TNTRODUCTION

Uganda ' seconomy isheav i l ydependen ton  ag r i cu l t u re .andove r ' 7 \Voo (GDPcomes f romth i s
sector. Coffee is the country's major foreign exchange earneri it accounted for98o/o of the total
export  earn ings in  I980.  Uganda st i l l  cxpor ts  a lo t  of  cof fee despi te the dccl ine in  wor ld pr ices.
In 1991,  the country exported I41,487,000 kg ofcof fee.  The crop occupies 240,000 hectares of
arable land with an average annual output of 150.000- 175,000 metric tonnes. The present average
yield of clean robusta coffee is 0.6 tonnes per hactare, which is below the potential of 2-3.5 r
ha-' when 500 g ammonium sulphate nitrate (ASN) and 50 g SSP ferti l izers are applied per rree
per year.

Cof fee product ion in  Uganda.  despi te i ts  importance.  has remained wi th in (he f ramework of
small scale farmers. Most coffee farmers own gardens of only uD to one hectare (Ngambeki er a/..
1992).  Increase in product ion has a lways been due to increase in area under the crop for  most
farmers.  This approach to increased product ion is  no longer possib le under the prevai l ing
populat ion pressure on the same inelast ic  arable land.

Coffee farmers, being largely small holders, have continued to produce the crop without proper
soil management practices. Very few farmers (20V0) use some ferti l izers in coffee producrion
(Ngambeki et al., 1992). coffee is a heavy feeder crop, removrng on average | 30 kg K, l20kg N,
30 P,  30kg Mg and 20 kg S ha ' .  when 1.5 t  ha ' r  o f  c lean beans are harvested (Kemmler  and Hobt .
1987 ) .  Fu r the r rno re .onave rage3 ( )Voo fso i l  nu t r i en t s l eave the fa rmv iaso ldp roduce (Wa l l ace ,
1994),  yet  the pract ice of  return ing cof fee remains to mother  f ie lds hard ly  ex is ts .  Therefore.  so i ls
under coffee production have continued to be mined of nutrients through coffee exports. Efforts
to redress the problem of soil ferti l i ty management in coffee producing areas need strengthening.

The use of inorganic ferti l izers as a tool of soil ferti l i ty management is so far unpopular in
Uganda not only in the coffee sub-sector. but for other crop! as well. This could be attributed to
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a spectrum of reasons, the most important of which might be absence of convincing research

results demonstrating profitable coffee yietd response to ferti l izer application' The prohibit ive

cost of ferti l izers in Uganda could be another major factor'

O rgan i c fe r t i l i ze ruse inco f feep lan ta t i ons .howeve r ,hasbeenon the inc rease '  
Useo fan ima l

manure. compost and coffee husks is becoming common on some farms' Coffee husks are applied

to enhance soil ferti l i ty, control weeds' minimise soil erosion and conserve soil moisture' among

other reasons.
A number of soil factors interact to result in nutrient supply to crops. To overcome the l imitations

caused by inadequate nutrient supply. it is important to flrst ensure that the properties of a soil are

suitable for the crops to take up the nutrients. In this respect, soil acidity and organic matter content

are perhaps the two most important factors which control satisfactory nutrient supply (Le Mare'

1984). Hence, it is not enough to simply provide the lacking nutrients in the soil; soil organic matter

is a very important facto, fJ, crop production in the tropics. According to FAO ( 1984)' the main

role of organic matter ls promoting microbial activity, improving soil structure, aeration' and water

holding capacity, thereby allowing the soil to respond better to ferti l izers.

Sole application of chemical ferti l izers may not result in good crop responses especially in the

relatively heavy soils. Joint application of both organic and inorganic ferti l izers' however' may

provide a more lasting solution to the declining crop production due to soil degradation' Stephens

( I 969) and Cooke ( I 977) found an increase in the level ofexchangeable potassium using farm yard

manure more than did potassium ferti l izer applied alone. However, the interactive effect of both

organic and inorganic ferti l izers remains a question for investigation. The objective of this study'

therefore, was to evaluare the interaction effects of organic and inorganic ferti l izer materials and

to establish optimum combination rates in coffee production.

MATERIALS AND METHODS

This study was located on four sites in the robusta coffee producing areas in Uganda' These were

Makerere University Agriculture Research Institute, Kabanyolo (l"lUARIK): Bbunrbu-Kitezi

(Farmer Managed) in Mpigi district; Mityana District Farm Institute (DFI) in Mubende district:

and Kapeeka (Farmer Managed) in Luwero district.
Treatments consisted of four levels of coffee husks, 0. 5, I 0, and I 5 t ha'r , represented as OM,,

OM2, OMr and OMn. Nitrogen P, and K were applied in the form of N: Pr0r: KrOferulizer, at rates

0:0:b, l4:iOO'lO. 80:200:60 and 120:300:90. These were symbolised as NPK,, NPK', NPK. and

NPK..
The experiment was laid out in a randomised complete block design with three replications.

Weeding in all sites was done whenever necessary. Mature coffee berries were continuously

picked, dried and weighed. Soil ferti l i ty status at the start of the experiment was assessed using

soil samples from two depths, that is, 0- l5 and t5-30 cm. The samples were analysed for pH, OM,

Kjeldahl N, Bray I P, exchangeable Nat. Kt, Ca2*. Mg2*; and clay, silt and sand contents.

Characterisation of the coffee husks used was done for Vo lotal C. N, P, K. Ca, Mg, and Na content

in the laboratory using routine methods for analysis.

RESULTS AND DISCUSSION

The study sites had acidic soils, low Kjeldahl N and available P. and low levels of exchangeable

bases (Table l) forcoffee production. There is, therefore. need forsoil ferti l i ty improvement for

viable coffee production. The coffee husks used in this study contained fairly high levels of

potassium (4Vo\'and nitrogen (l.SVo) though with a high CA'{ ratio (5:l) (Table 2). They also

\,
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contained considerable amounts of phosphorous and calcium. This means that coffee husks can
generate nearly adequate amounts of nutrients for the coffee crop upon decomposition and

mineralisation, However, due to the high CAf ratio. this ferti l izer may require activation by
chemical ferti l izers to hasten mineralisation and release of nutrients. Hence, applying coffee husks

andNPKfer t i l izer , inconrbinat ion isanappropr iateapproachtotherehabi l i ta t ionof thedegraded
soils used for high coffee production.

In Kiteezi coffee yield responded well to ferti l ization with coffee husks and NPK ferti l izers. The
highest yield was obtained when the 5 t ha-' of coffee husks were interacted with 80 kg N. 200 kg
P,  and 60 kg K ha ' r  (F ig.  l ) .  However.  th is  t reatmenl  was not  s igni f icant ly  d i f ferent  f rom the

h i g h e s t  r a t e  o f  N P K a p p l i e d s i n g l y ( l 2 0 k g N , 3 0 0 k g P . 9 0 k g K h a ' r ) , b u t w a s d i f f e r e n t f r o m t h e
control and where l5 t ha' ' of coffee husks were applied. These results clearly show that soil
management was one of the problems limiting coffee production in Mpigi site. Higher N. P and

K supply was required to produce higher yields ofthe crop. The interaction ofcoffee husks and
a modest amount of NPK ferti l izer performed as well as the high rates of NPK ferti l izer. This
suggests that a farmer can save by using locally available coffee husks and litt le chemical ferti l izer
to achieve reasonable coffee vields.

Tabl6 1. lnitial chemical analvsis of soils ol the sites

Site Depth pH %oM Exchangeable Bases

Na+ K+ Ca2+ Mg2+
(mg/l00 9) -

%N AV.P
(ppm)

o/"clay

Kapeoka
0-1  5

1 5-30
MUARIK

u - t 3

15-30
Mityana

0-1  5
15-30

Kiteezi
0 - 1 5

1 5-30

Buginyanya
0-1  5

1 5-30

6.8  10 .80
6 . 5  1 0 . 4 1

5.3 9.34
5.1  8 .67

5.8  7 .68
5.5  6 .5s

6 .0  8 .87

5.7  17 .80
5.7  16 .73

0.20  14 .940
0.77  14 .500

0 . 1 9  1 . 7 4 0
0.1  4  1  .450

0.17  8 .920
0 . 1 2  5 . 8 3 0

0.13  5 .250
0 . 1 3  1 . 7 5 0

0.32 0.026
0.30 0.025

3.40  15 .87
3.13  14 .79

0.62 2.92
0,45 2.30

1.35  6 .46
0.70  4 .69

3.31  14 .71
2.71  15 .21

0.53 6.33
0.47 5.00

5 . 2 8  1 4 . 1 3
4.94  N.D

1.83 25 .17
1 .42  35 .10

3.30 N.D
2.47 N.D

4 . 8 1  N . D
4 . 1 4  N . D

1 4 . 1 6  N . D
6.26 N.D

0.28
0.22

0 .13
0 . 1  0

0.26
0.25

0 . 1 7
0.20

0 . 1 6
0 . 1 4

N.D = No data

Table 2. Chemical analysis of coflee husks (in percentages)

MgCac/N

76.34 2.20 35.00 0 . 1  7 4.00 2 .10 0.8
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C o f f e e y i e l d s i n M i t y a n a w e r e s i m i l a r t o t h o s e a t K i t e e z i u n d e r c o f f e e h u s k s a n d N P K
fertilization. The highest vields were obtained {"" 

Si# "f t"T::l::ks were interacted with

g0 kg N, 200 kg p, a"a ooig i-ha-r. However, rhis rreatment was not significantly different from

the l20kg N, 300kg p,"gO'kg rc, ""a 15 t coffee husks ha-r applied sinelv. It was' however'

significantly different f.*in" control and the l0 t coffee husks rate-interacted with NPK

(14:100:30) (Fig. 2). fni, i"J", demonstrated that soil fertility management is a key factor in

increasing coff"" proOu"tion on this site as well. ilp*;;; '"-fertili"'ation with coffee husks and

NpK at Kabanyolo (Fig. 3) and Kapeeu Gig' +i were ratirer differe nt from that obtained at Kiteezi

and Mityana. coffee yi"io ut Kabanyolo was nor significantly liffut:" 
among the ueatments'

rhis could be auribured to possiblv earrier uutlnrlcor-aea *flT?Tilt,\litlilf"tffi:l
I:'-:"JtffiH::::",1T#'ffiruil;;il;;, that is 27s r ha' (Asricurturar
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Figure 1. Etfoct of fsrtilizer and organlc matter inleraction on yield ol robsta cotlee in Kiteezl (Mpigi d'sttict)

O M Z .  N P K 3  O M 3 ' N P K 2  O M  l '  N P K A  C o n t r o l
Tre of  m ent

Figure 2. Ettecl cf tortilizer and organic matter int€raction on yield ol robstia cotlee in Mityana D'F'l (Mubende

district)
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Inorganic and organic fertilizer use in coffee

Treo tm en t
Figure 3. Eflect o{ fertilizer and organic matter interaction on yield ol robsta cotfee in Makerere (MUARIK)

OMZ *  NPK3 0M3.  NPK2 OM1.  N PK4

Figure 4. Effect of fertilizer and organic matl€r int€raction on vield ol robsta cotfee in Kapeeka(Luworo districl)
, r i l - l

.  r '  l ' i

,  ' : : ' :  '
r ' r " - ' ' . t ' : "

.  , ,  \ , , . i _  
- ' . ,  I

a  .  ' .  j :

. . ; .

o
-c

t 2
!
=u, 1

O M 2 . N P K 3  O M 3 . N P K Z  O M 1 . N P K 4  C o n t r o l  O M 4 ' N P K 1

C o n t r o l  O M 4 .  N P K l
Tre of  m ent



\

A/

74 l.Y.K.ZAY.E et al.

Secretariat 1993/94). At the Kapeeka site, the soil could have rejuvenated through the war of the

1980s when the area was deserted and reverted to forest vegetation'

CONCLUSION

Results of this study indicate that application of coffee husks and chemical fertilizrrs NPK) in

different combinations increase the productivity of coffee' Farmers can purchase affordable

amounts of inorganic and organic fertilizers and increase coffee productivity per unit area'
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' Improving Coffee Management Sytems in Africa

A pan-African coffee conference :.^' 
n:ld 

-tt 
Kampala' Uganda during the period 4-6

September, 1995' wrth a theme: 
, , Intproving Coffee ManagemenL sy. ' /e,?, ls in Afr ica, ' .

Delegates came mainly from member.o.rn,r,xr"oiin" orri.^" coffee Research Nctwork

(ACRN). Also in attlndance was rhe s".r"iuf c"n.rul for the Inter-African coffee

organisation (IAco). ihe conference discussed production, processing and marketing

consrraints in Africa and formulated new ,t'ui"g'"' rorachieving competativeness within

theglobalmarketStrucNre'Fluctuat ionsinwo"r ldcoffeepriceswasident i f iedasthekey
problem to the survrJof the coffe" inauriry in ti,. ,"iion'- | 

well coordinated pan-

Afncan approach ro rhis problem through,i.inCO ""ie'=C11 was emphasized The

n e e d f o r a S t r o n g r e g i o n a l r e s e a r c h b a s e t o a d d r e s s c o m m o n c o f f e e p r o b l e m s w a s
recommended. Throughout the. confere"t"' t"*"t martl!^ q:i;:,1i",itillT:;
subsector was attrib;tJd to inOividual resional government rl

producrion uno *urt "iing r"fo*, und lib"r"ir;;;"i"ri.i"r, *hich have revolutionalised

the industry. The role piayed by national ."i"" "ri,n"rities such as the uganda cofl"ee

Development Authority iuco,ql, ,o "oordinu,e and implement policy reforms' was

appreciated.
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