
UNITED NATIONS 

ECONOMIC 
AND EjCN.l4/INR/8l 

9 July 1965 

SOCIAL Original; 

:It' ... 
• 

ECONOl.JIC COI!E:LGi:310T. J.iClH 
Conference Ol1 

Developrnen-c 
Lusa::\:~, 27 S 

~ j._~.1 };~.:s-\~ .f~fl~i~.;:.:t 

c: c .. ~, ~u ~)Gi~· l) G 5 

I~J ELST A.ft"RICA 

II. AGRI CULr;:'URE 

IIL 

VI, SUIVGvl.HC 

Annex·as 

I. l~c:mul s o1 ?::r:>\.3:_j :. o:-lt,-; c::-,~r:r:::_od out in some cou.nt:ries 
in i;l!e 

II. .c<'e:rtilizer :cs.c 

III, l:l~ertilizer J:>ecoh1llenda·c:i.ons in IvJ.al;::;,ui 

F'er-t.ilize1• :c-euGlamen<:ta i;ions :i.n Za,;nbia 

v . 'rhe efi'icien·c use :fer-i.tlizers and. lime, Rhodesia 

VI, Ferti1~c~eJ: :cecomr:13:ndations for intensive market gardens 

VII. lc:.'·i:;i1izer prices in Salisbu~:y 

65-2494 



.I •. rRESOUTICES li'OR AGRICULTJJ}l.t-..L l;lEVEL,OPNENT 

1. Aqco:rd,i~g tq,·the FAO Africa Survey,.J the Eastern African .Region 

is suMivided: int9 a number of sub':':'regions or zones determined: by' 

differences in:r<tinfall anQ. temperatl.U'e. 'I'he interrelation of these 

climatic factors with soil and water resources determines the type 

of natur.al vegetation and also, ·to a ·large -extent, the agricultural 

potentif1lcci . ·::Secal.l.se of variation in altitudes, temperature .as. well as 

rainfall is .a major climatic factor· in the Eastern Region, which extends 

from the•arid lands of low altitude in the Horn,of Africa·southward 

across. the. plateaus and highlands of East Africa. 

2. This region is classified into six sub-regions and zones: 

1. Eastern equatorial desert and sub-deser·t~\~one 

2. Eastern. equatorial savanna z.Gn.e 

3. Eastern coastal zone 

4. . Lake V::ilctoria zone 

5. Eastern Plateau 

6. East .. African highlands. 

Eastern equatorial desert and sub-desert 

3. 2 This zone, of about 700,000 km covers much of t.lle Horn qf Africa 
4 il: ,, 

in Ethiopia and Somalia and northern Kenya. Nomadic grazing is the 

main form of land use. Cropping is possible only with irrigation.' The 

agricultural pctentialis very low and there is no hope for much improve-

ment. This zon'e-'is of minor intere~t to this paper. 
·; .. • 

Eastern equatorial sa~~ 

4. This :rather large (1,560,000 km2 ) zone surrolilnds·the highlands-of 

Ethiopia and spreads down into parts of Somalia, Kenya, Tanzania and 

Uganda. Rainfall lower in t}le north a~(i va~J~s J:rom ],20 millimeters 

1/ FAO A:frica Survey, Report on the Possi-bilities ·!of '-A:frican Rural c 

Development in Relation to Economic and Social Growth, FAO Rome, 
1962. 



large part of tl1is area vJas covered vJi th forest. At present they are 

the regions of the greatest concentl~ation of -<'-frican farmers (Ethiopia, 

Ruan4a-Urundi), especially in the valleys, v<here the soils are deep 

and.fertile and rainfall is high with good distribution for vegetation. 

The food crops for very dense populations are plantains, maize, sorghum, 

pulses and- on high I>lateaus barley. The cash and export.c·rops·are 

cof:fee.(Arabio~), pyrethrum and tea. Cattle a.re very important in this 

zone and a:re kept either in free-range grazing (Ethiopia) or, on European 

ranches, in mixed farming system (Kenya, Rhodesta). rrhe characteristic 

feature .of this zone are the volcanic-origin soils. They are very 

productive and can occu.r either as black or brmm forest soils~ or as 

dark-red forest soils. 'rhe former are found cL t hii.:)·h elevations and 

are usually acid, friable and well drained; thE?Y can be used for 

intensive production. The latter appear at lower levels and are 

s.ui table for a wide range of crops.· 



E/CN .14/INR/81 
Page 5 

II. TEE ROLE OF FERTILIZERS IN EAST AFRICAN AGRICULTURE 

12. Although fertilizers are little used outside European settlement 

... and plantation areas ~n the sub.,..regl.on ooncern-e·a-;--their role is k:riowri 

well. Experimental work -on fertilizers has been carried out during 

the past 40 _y~ars,_ and it ~;]:~ows prol:nis~:tl_g resul~-s~---~t should be noted 

that this work lias been carried out mostly in experimental stations, 

which in most cases are located oh more fertile soil andwhere conditions

are unlike those normally found •. It is rather difficult-c .. to apply the 

findings of such experiments to farmers 1 fields. They must be adjusted 

to o:rdi-nary condi ti'Ons • ··-But in--any ease, lack--of knowledge cannot be 

allowed to impede the increase of fertilizers use. From· t:he examples 
.,..: .. 

gi VE!r;t __ below it is obvious that . ~r~91ll tural ~o.wle~_e ___ as :r~:: .. ~~---~ertilizer 
application is concerned is pretty far ahead of the agricultural practice. 

Food crops 

13. Using information contain'ed · ih tlie ''Kenya Fertilizer 1l or king .Party 

Report'' (see Annex Table 3)*, one can calculate some vefy interesting 

crop responses to fertilizer applica:tibn. 

TABLE 1 

Food crop responses to fer1ilizer application in Kenya 

Crop 

Maize 

Potatoes 

Wheat 
Barley 
Rice 

Type of 
fertilizer 

iJ D.S.y 
s.A. 

D.S. 
s.A. 
D .S. 
D.s. 
D.S. 
S..A. 

2:/ Double superphosphate 

. . 
V~lue per unit cost of fertilizer 

Gross increase 
in output 

3.5 
2.9 

L 5.4 
5.4 
4.1 
3.0 
1.8 
2~4 

Net increase 
in output· 

2•5· 
1.9 

4·4 
4.4 
3.1 
2.0 

··o.s 
1.4 

E/ ·sulphate of ammonia 

* T .c .J. RYAN and R. KEMPTON, 'The Economic Aspects of Using Fertilizer 
Kenya Fertilizer Harking Party Report, Appendix E/3, Ministry of 
Agriculture, Nairobi, 1963. 
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Food crop responses to fertilizer apElication in Ken1a 

Crop 

Pineapples 
Tomatoes 
Strawberries 

Sugar 

Average· 

Type of 
fertilizer 

S.A. 
S.A. 
S.A. 
Urea 
S .A. 
D .S. 

D. .s. 
S.A. 

Value per unit 
Gross increase 
in .output 

2 .. 1 - 5.0 
11.2 
. 5.6 

5· 2· 
6.1 
5.1 

3.8 
5·3 

:_ • ' : -~ .< 

oost of fertilizer 
Net increase 
in output 
' .. 

1.1 - 4~0. 
10 .• 2 
4.6 
4.2 
5.1 
4.1 

14. These figures represent the average responses of various fQ9d 

crops. to double supE'iDPhosphate or to sulphate o.f ammonia applied :in 

many· pe!irts of K:enya .over a period of 10 years.. The1 avera&'e :r-esponses 

to sulphate of ammonia were higher (gross - 5.,3 a;nd net - 4.3) than. 

to double superphosphate (gross - 3.8, net - 2.8). The average responses 

of cereals (maize, wheat, parely, rice) to fertilizers were rather 
_:.·J .. · - ;·:·.~. tsJ:~: 

lower~ to double. superphosphate }~r ana·· 2 .I. i:l;nd t<fsul:Pliate· 6I ammonia 

only 2 .• 7 and)~·1. lforiE)th~lest:;, all the responses are promisTiig-, i'f 

we take in-to- eonsideration -that--a.-given. expenditure invested in all 
,·, ' .. ' ··, t. . . .: .; . . • .. . . . ; . : . ~ 

kinds of fer~~lizer_gave a gross return of around 4.7 and a net return 

of around 3.7. 

15. With the·exception of Uganda, maize is the main food crop in the 

region under consider~tion. Results'of experiments with fertilizer 
' < •• 

applied to maize are available from Kenya, Tanzania, Za~bta and Rhodesia. 

In all those countries maize responses to fertilizer are· significant 

and promising. For· instance, on: iJhe V.Qlcanic soil at Arusha., Tanzania, 

nitrogen· as ammonium sulphat.e·.and<phosp]:late _a~;~ .·doub:}.e superp~osphat§', 
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applied at 180 kg per hectare and muriate of potash at 90 kg per hectare, 

both separately and in combination, gave very good results. Especially 

significant was the response to potash which gave a 17 per cent increase 

over the control yield. This was very good, although unexpected on 

very fertile volcanic soil. 

16. Hork carried out by the Tanganyi_kE.b.gricul tural Corporation has 

shown that the application to maize of 125 kg per hectare of single 

superphosphate and the same amount of sulphate of ammonia gives a 

high return. From the economic point of view these amounts give the 

best results, i.e., the highest value response. Diagram 1 shows the 

influence of expenditure on fertilizers on returns in Hhodesia, as 

shown by a sample survey on about 50 farms each year. The curves, 

as it is obvious on the diagram, show that the highest value response 

can be obtained at lower expenditures on fertilizer, although there 

is an unbroken rise in the average yield per acre. 

17. The average fertilizer recommendations for Kenya, Malawi, Zambia, 

Rhodesia and Tanzania for maize are therefore 40-60 P2o
5 

kg/ha and 

20-60 kg/ha N. 

18. In Kenya, the findings of many hundreds of fertilizer experiments 

and demonstrations which the Department of Agriculture has undertaken 

in peasant farmers' fields suggested that on an average 1 kg of 

fertilizer N yields 20 kgs and 1 kg of fertilizer P2o
5 

yields 12 kgs 

maize grain. 

Rice 

19. The most complete data exist for Madagascar as given by A.Angladette 

(see Table 2). 

20. Ivlost interesting is the last column of Table 2 which presents the 

coefficient of the yield of rice per 1 kg of plant nutrients. Only 

one figure is lower than 5 kg. The others are above 5 kg per 1 kg 

of pure nutrients. As a rule, rice is one of those crops which give 

low responses to fertilizer (see Table 1). 
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Diagram I. The influence of Expenditure on Fertilizer on Returns in Rhodesia 

/ 

/ 
v 

-~-

/ 
v I 

f>'<:J ::p ,~ 

L 
/ 

/ 
/ 

'-"' .... -v 

1/ 
V' 1t' ~ 

i v / 
v / ' .., 

/ /V' )' 
1/ / v 

/ I( v 
/ / / 

v I / I 

/v I / 
If 

j' I I 
/. I I v; If 

I 

! v I 
1/ ~ 

io' 

./ 

h v v 
.,.,.. 77 
I' 

I 
4 5 6 7 8 9 10 

Expenditure on fertilizers per acre ! 



• 

Finger mil]~ 

E/CN .14/INR/81 
Page 9 

21. The exi-sting data·takert'::from Uganda--sb-oW--tAat:.-an--·a.p:plioation of 

only 110 kg per hectare of sulphate of amHtonia (22 kg N per ha) v<hen 

·the ·-:f-inger millet ""was· 6 ·inehes··-high r;::ove very· considerable res}*)nses" 

Trials 1vi th fertilizer were carried ou-~ on more than 400 millet plots 

throughout the TDSO BUKEDI and. K..I\.TAKHI distn. :;ts. Yields were as high 

as 60 peT· cent over the ·mean· contr-o-l -yields. I.n the· -t.Fial-e--at SEVERE 

the increases were lo1-rer, between 11 per cent and 30 per cent· Responses 

to applications to the red soils of the southern districts were also 

small. 

Sugar cane 

22. A whole series of trials showed in I•Iauri tius that~ 

1 c the"re was always a response to ni trogeh fertilizers; 

2. the response 1-ras higher for the older ratoons; 

3. the depressing effect of nitrogen application on sucrose 

content decreased with the age of the cane. 

23. Applications of 30 kg/ha of nigrog:en-: produced an increase cOf 37 

per cent in J;ield of cane. ·A supplenie:rtt<i.ry ~?~e of 30 kg/ha produced 

an additional increase of 15 per cent. There was no individual response 

to :phosph<::.te application and cane responded significantly to potash 

appliication· in only two trials. 

24. In.-Ugand,a, a larger---amount -of--Fertil-izer is ·applied· to··su.g-ar 

cane. Figu'::'es ·obtained from the Lugazi Sugar Estate sho:vf.' tl:i¢ ·following 

pictu:re~ 

Nitrogen 

Phosphorus 

Potassium 

198 N per hectare in the foru of urea (46 per 

cent N) under every crop. 

283 kg P
2
o

5 
per hectare in the form of triple 

superphosphate (47 :per cent P
2
o

5
) once for three 

crops, at the beginning of that :period of time. 

165 kg 1:
2

0 per hectare in the form of muriate of 

potash under every crop. 
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TABLE 2 

Fertilizer recommendations and res onses of rice to fertilizer 

in Mada&:asca a 

Region 

Alluvial soils of 
lateritic origin 

ALAOTRA 
AMBOSITRA 

Fertilizers 
recommended 

kg of pure nutrients/ha 

20 kg N 

Responses 

kg of rice/kg of 
pure nutrients 

58 kg per 1 kg N 30 kg N f 120 kg P2orj 75 kg K20 
9.1 kg per 1 kg mixture 

Alluvial soils of 
basaltic origin 

AJUSIRABE 

Alluvial soils of 
crystalline origin 

ANKAZOBE 

Swamp soils developed 

ALAOTRA 
!v1AHITSY 

Swamp soils, lowmoor 

ALAOTRA 
ANJOROZOBE 

100 kg P2o
5 

f 15 t of yeard manure 

60 kg N f. 125 kg P 2o
5 

f. 75 kg K2o 
30 kg N f 100 kg P2o

5 
.f 15. t of 

yard manure 

60 kg N 1: 125 kg P205 f. 100 kg K60 
30 kg N f 100 kg P 2 0 

5 
f 7 5 kg K2 ' 

3.0 kg per 1 kg mixture 

5.0 kg per 1 kg P205 

5.6 kg per 1 kg mixture 

5.0 kg per 1 kg mixture 

7.8 kg per 1 kg mixture 
7.1 kg per 1 kg mixture 

~ Source: A. Angladette, "1 1 Utilisation des Engrais Outr.e-mer, 11 Extrai t de 
Marches Tropicaux du l'!londe, p. 6. 

• 
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25. With these applications the Lugazi Sugar Estate was ·able: to attain 

a.n avera.g·e yield of 137.5 tons of sugar cane per hectare, at 8-lOper 

·c€nt of sugar. 

Export crops 

26. One c?.n assume that nowadays almost the entire amount of fertilizer 

· used in the region under consideration is applied to cash crops, most 

·of which are exported. The region is a very important production area 

of· sisal, tobacco, coffee, tea, cotton, pyrethr\im and other crops. 

Experiments lii th these cash crops have been carried~ out on many research 

stations in the regfon, some of the results' of which are presented 

below. 

EXport crop responses 

Crop 

Tea 

Coffee 

Sisal 

Pyrethrum 

Type of 
fE;Jrtilizer 

S.A.~ 
S.A. 

S.A~ 

D .S. Ji 

~ sulphate of ammonia 

2/ double superphosphate 

Sisal 

TABLE 3 

Kenya 

Value.per unit cost of fertilizer 

Gross increasE:! 
in output 

12.1 

10.9. 

0.2 

15.8 

.Net increase 
in output 

ll.l 

9.9 
-:- 0.8 

14.8 

27. Sisal is the only crop presented in the Table above which did 

not show a very high response to fertilizer application. It is interest

ing to note that in Tanganyika., the largest.world producer and exporter, 

satisfactory results were obtained by applying sulphate of ammonia to 
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sisal; nitrogen accelerates growth of the plants, but larg~ d.;res.sings 

of sulphate of ammonia to sisal) give rise to increasing acidity on 

certain soils, which in turn causes chlorotic mottling of sisal leaves. 

Tea 

28. Tea is cultivated on a large scale. in the region under cons.idera

tion~ .Much experience in fertilizerapplication has been gained j:p 

.· ~Jlalawi. · Fertilizer experiments~ w-i t.h tea have been under way at Swazi 

s.ince the mid-thirties. · summaJ;"y of these experiments one can .state 

,tb.atnitr9gen produces the fastest results of any fertilizE:lr .that is 

applied to .unshaded tea. and .its use should, for the present, form the 

basis of a fertilizer policy. Neither phosphate nor potassium. hav~ 

had measurable effects on yields qr bush grow·th at Swazi where they 

have been used for _six consecutive years on mature unshaded tea. 

in the fa~e ('li· exp~rfen.ce .. in til~ .:Fa~ ·:mast. (fnd.:la~ Ceylont and of 

conclusive eviaence-found. Mariiiwi, dressings · 

But 

a.re -recommended--4'..01'-·-~-~ti-me being -to be on the safe side. For t)l.e 

present', re'commendaticins of the Tea Research Station at rUanje are~ 
. r ."·. 

··· ·-· -··NI trog;en .:.. II") ·kg/Jia N·per year 

Phosphorus - 34 kgjha P2o per year 

Potassium - 34 kg/ha K2o per year. 

Nitrogen application gives a .linear response up to 136 kg/ha N._ · The 

average responses to N reach 5 of tea produced per l kg N applied. 

Tobacco 

29. Those countries in the sub-region which produ0e tobacco on a ,~large 

scale are Rhodesia and Nalawi. Responses of dark fired tobacco to 

fertilizers have been investie;ated in Malawi for the past 12 years. 
"" .... ~ -· --- ' 

In general there has been a gradually increasi:n.::,· response, as cul ti va

tion has progressed, first to _nitrogen and more recently to nitrogen 

and phosphate combined. Application of nitrogen alone to phosphate 
·r . :·.: . - ,._-· .. - . 

deficient soils has in fact reduced yields. Therefore, recommenda

tions for Chi tedze soils are about 225 kgjha "C" compound ( 5N-l5P 
2
o

5
-

l2K2o) and 225 kgjha sulphate of ammonia or calcium ammonium nitrate. 
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This combination has been devised to give a good quantity of,nit:rogen 

and :phosphate ·,ri th a basement dress-ing of potash in case respopse.s_do 

occur. The 9hoice of sulr)hate of aramonia or calcium ainmoniwn nitrate 
H depends mainly on the p levels of the soil. 

30. Many field experir:1ents on the ap:plica.tion of ferti1iz.er _to. tobacco 

have been carried out in Rhodesia. Flue-cured Virginia tobacco above 

(which is the most important cash crop grown in Rhodesia)~ was :produced 

. in the amount of 88.4 thousand tons in 1963 in Rhodesiaand Zambia. 

The Report of a Survey carried ouu by the Economics and Mark(3t Branch, 

Rhodesian l\'linistry of Agriculture, f9r the Rhodesia r.J;obacco Association 

shows that fertilizers applied to flue-cured Virginia tobacco by 248 

growers in 1962-63, affected both ;yield and price, and that any increase 

in expenditure up to US£100 per hectare generally increased :profits. 

Grasslands 

31. A trial at Kawanda, Uganda~ on a :permanent grass ley showed that 

grass <rill respond well to sulphate of ammonia. A nearly four-fold 

increase in green matter was obtained from dressings up to 90 kgN per 

hectare, and the pasture, which was previously useless, provided some 

very valuable dry season grazing (November and December). 

32. Livestock nutrition in Zambia largely depends on food available 

from the natural grasslands. Plot trials measured the effect of 

fertilizers on Hyparrhenia veld. }zy:parrhenia veld is more or less 

open grasslands with scattered trees and shrubs. Nitrogen is the 

only nutrient limiting growth, and N fertilizer markedly increases 

the herbage yield and crude protein :percentage. The herbage response 

is linear up to the highest amount of nutrient used, 215 kg N/ha, uith 

a calculated N recovery of approximately 35 per cent. N fertilizer 

does not alter the botanical composition of the veld. 

33. In Hhodesia, it has beel1 proved that l'htro0·en and Phosphorus are 

needed for good growth. Nitrogen is needed in large quantities, and 

where amounts of up to about 135 kg of N :per hectare :per year are used~ 

the responses are for practieal purposes proportional to the amount 
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applied. Lower and less consistent responses are obtained from 

phosphate fertilizers, and such responses are normally recorded only 

where phos~hate is appl it combination with nitrogen. 

34. In Mauritius s using different levels of 

nitrogen in the form of sulphate of ammonia were carried out during 

r~oeni years. The yield grass was greater on which reoei ved 

170 kg of sulphate of ammonia (35 of N) per hectare of each cut 

than those plots receiving 50-100 kg per hectare. Iri some.instanoes 

an applicatiot of 225 kg per'hectare at each out gave the highest 
' ' ' 

particularly for elephant grass. 
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IlL. F'CRI'ILIZ:::JR OUTl'UZ AlifD APPLICATION IN EAST AFRICA 

35. A6cor~ing to the s Annual Review of \T orld Production? Consump-

'J:rade of Fertilizers for 1961, 1962, 1963, the consum·ption 

of fertilizers in the .8ast ll.frican oow.1 tries in 1961/ e'xoeeded.lOO,OOO 

tons in pure nutrients. The consumption of fertilizers was. static· 

during the past three years due to political in the sub--region. 

Relatively speaking the hiGhest· consumption was in Rhodesia and the 

two islands of :Mauritius and Reunion. . In Kenya, Tanganyika and Uganda, 

-f-erti:lizer consumption is, still in- ·a rudimentary s.t·.age ~- ·~--:c?nlY: ~ 

European settlers, e ly those in Kenya, use some amounts :off· 

fertilizers. Table 4 gives more detailed information. 

36. Only two countries in the sub.:...region under-consideration produce 

phosphate lizers - Rhodesia arid U,;anda. In Rhodesia {sa:lisbury) 

the p~oductioriof single superphosphate and concentrated stiperphosphates 

started in 1958/59 idth ll,9 tons of P2o
5

• In the next two years, 

product·ion increased to 18,607 and 16,7 tons, respectively. The 

present prod:uction of all :forms of superphosphat.es (single, .double 

. and triple) amounts to .about 30,000 tons. The :lhodesian ants use 

phosphate rock imported fromSenegal. Starting next year superphosphate 

. productio11 will be based more and ·more on domestic pl10sphate rock 

deposits located at Doro~tra where there is. a process;ing plant. Salisbury 

plants also produce about 60,000 tons.of sulphuric acid. year and 

about 16,500 tons of phosphoric acid,: ;,,hich is indispensable for 

concentrated superphosphate production. As the production of sulphuric 

acid will increased to the level of 105,000 tons next year, the 

production of superphospha~es can be also .increased to the level 

40,000 tons. 

37• Tororo trial Chemicals and Fertilizer Ltd, Uganda, are at 

present manufacturing e superphosphate·:from the apatite deposit 

at nearby Sekulu. Production started in .1962 v<i th a capacity 

of 25,000 tons of sin~le superphosphate, and in 1964 production reached 

the level of 12,000 tons. At the end of 1964 it was shown that the 
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design ~apacity could be e~ceeded in 1965 if there is ~ higher demand 

for superphosphate in Kenya 7 Tanganyika, and Uganda. Tororo plant is 

also manufacturin6 sulJ:lhuric acid from imported sulphur at th'e le-vel 

of 1400 tons per year. This acid is used for single superphosphate 

production. 

38~ Only in Rhodesia are small amounts of locally produced super

phosphates used. directly in agriculture in the form of a phosphorus 

fertilizer. r·1ost superphosphates are used for the :Production of 

mixtures. Twelve different mixtures are produced by three companies~ 
. ' 

Rhodesj,a (producer of superphosphates), 'vhndmill Fertilizers and Fisons. 
~-.:i . ' 

All three companies }Jroduce the same. mixture~ containing the same 

prmportion of nutrients (N, P
2
o

5
, K

2
o) these are solved in three 

countries; Rhodesia, Zambia and Malawi. · Eighty per cent of this · 

fertilizer is used in Hhodesia, 15 per cen·c in Zambia and only 5 per 

cent in Malawi. Th~ K:
2
o and :!IT used in rolling this mixture are 

imported. 

39. The l<;ast African sub-region is on the whole more adve:,nced in 

fertilizer consumption than the other sub-regions of tropical Africa. 

]ut looking at column 9 of Tc::.ble 35~ one easily sees that the consump

tion of fArtilizers is still at the ver;;r 1ovr level of 3 kg per hectare • 
.... .. 

Consumption varies si5·nificantly in different cou...'1tries ~ from practically 

none in Ethiopia, Somalia, Bul'Undi and Rwand.a to high in Mauritius and 

Reunion. Of the large cour, tries, ~~hodesia has a moderate fertilizer 

consumption of 33.3 kgjha which shows notable signs of increasing 

significantly in the future. 

40. Takin~ the per capita use of fertilizer in East Africa (Table 5, 
Column ll) into consideration, we find that on the 1-rhole it is very 

low, much lower than in any other continent taken as a vJhole (Table 6). 

Only the three countries mentioned previously haye a large consumption 

(Mauritius - 25.9; Reunion- 20,3 and Rhodesia- 14.2). The others 

remain at a very low level. 
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Consumption of fertilizers in East Africa 

(in tons of pure nutrients) 

Country 
· Nitrogen P:hosphorus Potassium Aggregate 

1955/56 196·1/62 1963/64 1955/56 1961/62 1963/64 1955/56 1961/62 1963/64 1955/56 1961/62 1963/64 

Ethiopia . . 160 . • 219 • . 70 . . 449 
Kenya 1700 262pj} 2890 2200 6087!!:/ 7300 350 1131!!:/ 1020 4250 9846 11210 

50C.E/ 50o.E/ 40o.E/ 
1.· 

1423 ' 1850 810 430 
l "'. 

Tanganyika 490 : 990 l400 2723 3270 
6oc}!) 1i7#l 12oo.E/ 50o.E/ ll3~ l20olif 30c}Y 300 

: · .. di 
'1400 2607 Uganda • 30. 2700 

Rhodesia..:?.! 
i 

l5063 7963 20458. 21244 12643 18787 23735 7329 11987 2;7935 51232 60042 

Malawi.£! 498 1278· 1200 790 ~174 1400 458 749 880 11746 3201 3480 

Zambia..:?.! 1493 3836 . 3156 2370 3522 3065 1374 2247 1657 5237 9605 7878 

Mczambique 2ooo.E/ 258# 260():/ 40~ l5o~ 50c}:) 20c}:) 30Q!?} 30r}d 2600 3385 3400 

Madagascar 600 sos!l 8oo.Ef. 180 !3ooEf 30o.E/ 398 69oE! 70Jd 1178 1798 1800 

Mauritius 6428 7996 85oo.E/. 728 )162 7oooEf 3121 4961 550p£/: 10277 18119 21000 

Reunion 2363 2554• 240o.Ei 996 j803 90cJY 1520 2925 3006E/. 4879 6082 6300 

Tctal 24145 445,38 46000 21307 38280 46049 15450 25780 29480 60902 108598 121529 
=========================•==~=========~==============================================-~========~======================== 

Index 100 . 184· 195 100 '18') 216 100 167 191 100 178 200 

!!:! 1960/61 
E) estimated 
.£1 The figures for the I'ederation(for 1963/64) 6an ro~ghly divided, ?:S follows: 

Rhodesia,: So% · 

Zambia, 15% 

Malawi, 5'1~ 
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TABLE 4a 

Consumption offertili;ze:r:s in East Africa 

Inde:)cg 1955/56 == 100 

Country 

Ethiopia 

Kenya 

Tanganyika 

Uganda 

Rhodesia0 

Malawi 0 

Zambia0 

Mozambique 

Madagascar 

NaUFitfus 

Reunion. 

Average, sub-region 

. 264 

234 

193 
' 

215 

200 

150 
I. 

. 131 

153 

204 

129 

200 

J 

o - The figures for the Federation are divided as follows~ Rhod~sia, 
80 per cent; Zambia, 15 per c_ent; Halawi, 5 per cent. 

41. On the whole we can characterize the sub-region under ;c0n~ideration 

as a vast area pcpulated b;v over ~. million inhabi tant!S\. Ollly 16.4 ,per 

cent or 40 million hectares of this area is cultivated. ·Avlerage · 

consumption of fertilizer is 3.0 kg per hectare but most of the land 

gets no fertilizer. 

1. . ,. 

• 



~ ·L, 
1T\,.,.-l:l'T T.;1 C.: 
-1... -1-L' ..:_ --' ' 

Sc,rnc~ Gf IDast 

~--··'"---------~- -----~-~--·-~~-~---··--~---- .. ·-------~------""·~-~--- -~~---·~,- -----·-~----

·-~-----·~-----(1:~{~~0~1~· Agrioul tu'ral c;rea Fertilize:r C·:msu!:'l:p- Arable la;1d 

. Juntry 
1960. 1970 

. (milJj_-Jn ha)E/ a~.,- tion l9ii3/64 .. 
round 1960-1961 

1980 Total 
area 
mil-

··· ... li..on 
hectar~s) ··-· ·, ,- -.-

Land Meadows Tota~ kg of NPK 
undsr · · · )and 1 000 per ha of' 
crops pastures o;f: P11PI? arable land 

·· nu tri..e-n.ts ...... . 

Pe:::· o 
cor1sumption 
of fertilizer 
(kg .. of nu:t.ri-
ents 1960 

1 2 3 5 6 7 . 8 10 11 _____________ " ___ , 
20.0 23.8 29.0 

. -.... . ... ~- ... 

Somalia 2.0 2.4 2.9 
I 

'\ . 2.5 3.3 4.2 
... 

Rwanda 2.7 3.0 3-5 

)· 8.1 10.3 lJ .• 6 

t; • T'an·ztll:l ia ··9 ·5 11 • .6. 14-6 ... 
! Uganda I • ,6. 7 8.1 10.0 . . . 
d. 3.2 4.2 5.7 .. ____ 

9- Halawi 3-5 4.6 6.1 
,_. 

:lhoclesia 3,.6 5 ,Q, 1 

::-L. lV[ozambique 6.5 7.6 9.1 

:!£. ar 5·4 6.2 7.6 

~. Mauritius 0.7 0.8 1.1 

4. Reunion 0.3 0.4 0.5 

'hst Africa 7 4. 7 91.3 115.0 

-
118.4 11.5 ')8.( 

- ---····---· . 

63.8 1.0 2D ,6· 

' 2.8 1.2 

2.6 

58.3 L7 3.9 

94.~Q . 9~5 32.6 

24.0 2.9 

7 4.6 1.7 

11.9 2.9- . 0. 

. 35 ~9 l. '4.9 
' 

78.3 2.0 44.0 

59.6 2.7 34.0 

0,2 0.09 0.03 

o. 0.06 0.02 
~ --
624.7 40.0 

100,0 6.4 

0 

11.2 
) 

3.3 

2.7 
·7·9 

3 ~::. 

60~0 

3.4 

1.8 

21.0 

6.3 

121.5 

0~04 0.6 

. .. --~ 0.5 
./ . 0.5 

. 0 .. 3 

6.6 0.2 

0.5 1.0 

l~O ·o-. 4 . 

L'l 0.5 

1.2· 0.8 

33-3 0.5 

1.7 0.3 

0.7 0.5 

233.0 0.1 

105.0 0.2 

3.0 0.5 

-J '3r:mrce: United Nation, Provisional Report on \ilorld Population Prospects as Assessed in 1963, 
ST/SOA/SER.R/7; ECA, Demographic Section. 

J ;.Jource: FAO Production Yearbook 1963 . ... _ .. __ 

·-----'f"'"'~----. _ .. _ 
0.02 

. 

1.2 

0~·3. 

.. 0~4 

2.7 
0.9 

l4.?-

0.4 

0.3 

25.9 

20.3 

1.5 
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Per of fertLl,izer (thousands of tons :;f plant nutrients) l962-l963x 

Specification Oceania USA 
Europ.):} Latin ~- ··--

and .Japan USSR Africa 
Canada America 

-------
··-··· 3, 554 4,920 669 1,0.7.0 _356 .. 400 

· Pho·sphorus { P 2o5) .890 2, 
~--- - 853 323 310 

~.. -~--

Potash ·(K20) 90 2, 291 4,880 506 826 219 100 
--···"" _____ -

Total nutrients 1,030 8, 782 14,630 l, 640 2, 749 898 510 

-

Pcpulation, 
'2(6 millions (1962) 17.2 434 95 221 2 269 

., . .. Nutrient, ·- ~~' 

Kg/capita .6 ·7 17.3 12.5 4.0 3.0 

it So'trrce: Dr. Jl.aym.,nd. Ewell, Famine and Fertilizer, State University of liew York a Buffale, 
Chemical a~d EngineeringNews, December 19, 1964, based on FAO Production Yearbook, 1963. 

~ Excluding USSR. 

~ Excluding China and • 

y Asia: .. 

1,781 

405 

194 
•. _i 

l, 

1.8 
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IV. FUTURE FERTILIZER CONSUlVlPrriON IN EAST AFRICA 

42. The growth of the population is very rapid (E?ee Columns 2, 3, 4 of 

Table 5). It is expected that .. bef_ore 1980 the population will exceed 

110 million. For our calculationshere we can assume that the increment 

of the population between 1,9-60 and.l9t)O will be approximately 40 million. 

43. Hha t is virtually sure is that this · addi.tional population will not 

find enough food for itself with the present methods of land cul ti"7ation. 

One can see that nowadays there is some kind of balance in the sub-region bet

ween the existing population ( 74.7 mi-llion in 1960 - Table 12) and the food 

supply. Even i>ri th this balance many people in the sub-region suffer from 

undernourishmen-t;; and malnutrition e.specially as far as animal origin 

proteins are concerned. If additional population appears, the existing 

balance between number of people and food .supply will, be upset, and some 

new improved methods of agriqul turq,l production have .to b~ in traduced 

in order to produce more and betterfood. 

44. ~le can assume therefore, that the agricultural production increment 

for 1980 has to cover two different requiremen:t's: 

(a) The total food demand of the 40 million additional people, 

(b) Improvement in. the nutrition. basic of the population of 74.8 

people (1960), at least 2Q per cent of that which is calculated 

. p~;r qapita under a. 

45. (".) If we take into account that one man needs about 2,500 calories 

daily and that 1 kg. of grain contains approximately 3,400 calories, we 

see that the daily req_uirement of one man is 735 g. of grain or about 

268 kg~ of grain yearly. ;Together with loss in store and wastage 

(20 per cent of yields) it would be ·about ·335 kg. of grain. To provide 

335 kg. of grain per year for 40 mill'ion people, East Africa would req_uire 

about 13•4 million tons of grain (maize, wheat, teff, rice, barley and 

so on). 

46. To make the problems more understandable, we should explain that 

1 kg. of grain containing 3,400 calories cannot necessarily be the only 
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food. Other foods or even animal products produced on the basis of grain 

are here represented in their grain equivalent. Grain has here been used 

as a symbol and equivalent of that wb.ioh is necessary to maintain a 

human being. It must be understood that the grain symbol is a consider

ably simplified and conservative one. In practice the problem is much 

more complicated and the demand perhaps greater than we assumed here. 

:But neither the simplification nor the underestimation of food demand 

can weaken our argument since, if the estimates presented in this paper 

are really conservative ones, how large must the future demand be in 

reality? 

47 (b) We can assume that the improvement in the nutrition..of.th.e 

e..xisting population can be represented by 20 per.cent of·that what was 

calculated under a, or 74,700,000 x 335 .x 20 per cent "" about 5.0·million 

tons of grain. This, when add:ed .to the 13•4 million tons already C.ompu

ted, gives 18.4 million tons of grain required. How to obtain such an 

amount of grain? .. In the light of the results of the trials and demonstra

tions carried out for year~ in the sub-region under reyiew (Chapter II 

of this paper) fertilizer seems to offer the best possibility of a 
. . 

substantial increase in agricultural production between now and 1980. 

The other technical inputs in agriculture probably cannot be brought 

into action fast enough on a sufficiently massive basis to·play a major 

role. It is true that in the agriculture one has to apply·a large range 

of different inputs in order to get good results from each of those 

inputs. :But it is also obvious that a high level of agricultural 

production would not be possible at all without the application of plant 

nutrients to the soil. The other.inputs significantly irJ.cJ:'eas~ the 

efficiency of the use of feJ;"tilizer. Improved seeds, increased irriga

tion, pesticides, and all other technical inputs must be utilized to 

the fullest possible extent~ yet it should be recognized that the principal 

means of raising agricultural productivity will have to be fertilizer. 
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48. Taking into consideration the experience of other countries, for 

instance of the United States,YJapanY and India,l/ it can be assumed 
. . 

that 50 per cent of the 18.4 million tons of grain required, or 9.2 

million tons, can be obtained by increasing fertilizer applications. 

The most difficult choice is that of the proper co-efficient of the 

yield of 1 kg. of plant nutrients. The findings of many hundreds of 

fertilizer experiments and demonstrations in peasant farmers' fields 

in Kenya suggest that on an av:erag.e ~ 

1 kg. of. fertilizer N yields 20 kg. of grain and 

1 kg. of fertilizer P
2
o

5 
yieldsl2.kg~·of·maize grain. 

·As the -proportion bet':'een N a:rJ._d P 
2

o
5 

in Kenyan conditions is about 1 2 ~ 

kg of that mixture would give about 14 kg.-·of'grain. 

49. Dr. Raymond Ewell assumed in his article mentioned above that "one 

ton of plant nutrient results in 8 tons of additional grain and that 

two thiras ·or "the· fertilizer. would be used on grain, one third on all 

other crops." 

50. ·Assuming a proportion of 1 to 10 (which conforms with the experience 

gained in the sub-:region under consideration, see Chapter II of this 

paper), in 1980 it would be necessary to ~pply about 670 thousand tons 

of fertilizer in the East African sub-region in order to obtain enough 

food for the additional population (40 million people) and another 250 

thousand tons for the nutrition improvement of the existing population, 

or 920 million tons of plant nutrients all together. 

51. Additional amounts of fertilizer will be necessary for the expan

sion of cash crops for export, but it is difficult to determine how 1great 

this increase should be. Let us assume for our purposes that cash crops 

alone will require double the present over-all fertilizer consumption. 

y How the United States.improved its ii.{5riculture, Development and Trade 
Analysis Division, Economic Research Service, US Department of Agri
culture, Washington, 1964., 

?J W.Y. Yang, Farm Development in Japan, FAO, Rome, 1962. 

]/ Movle S. Williams and J.W. Causton, FAO, Rome, 1962. 
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Thus about 240,000 tons of :plant nutrients will be. required. According 

to the calculations outlined above1the :potential demand for fertilizer 

in 1980 will be about 1,160 thousand tons of :pure :plant nutrients 

consisting of about 464 thousand tons of N, about 464 thousand tons 

of P
2
o
5 

and about 232 thousand tons of K
2
0. 

TABLE 7 

Potential Demand of Fertilizer in East Africa in 1980 
1000 ton of :pure nutrients 

Specification 

Total 

Food crops 

Cash crops 

lin:: trogen 
N 

• 

232 

Total 

1,160 

920 

240 

52. It must be understood that this :potential demand for fertilizer 

can be met only under especially favourable conditions. Country targets, 

if they exist, :plan a much lower level of fertilizer application in the 

future. 

Country Targets 

Nitrogen 

53· Targets of six countries (Kenya, Uganda, Tanzania, Rhodesia, 

Zambia, Malawi) which are available at ECA are shown on diagram 2. 

Kenya 

54. A working :party estimated future trends in the fertilizer needs 

of Kenya, based on a FAO :publication entitled "Fertilizers and Economic 

Develo:pmen t." In common with this :publication, the working :party used 

1980 as its Target Year. The conclusion 6f -the working par,ty was g 

11 Kenya 1 s total fertilizer requia:-·ement in 1980 becomes .about 100,000 tons 

of nutrient- mainly :phosphate and nitrogen." 
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48. Taking into consideration the experience of other countries, for 

instance of the United Stcttes,l/JapanY and India,J/ it can be assumed 

that 50 per cent of the 18.4 million tons of grain required, or 9.2 

million tons, can be obtained by increasing fertilizer applica tiona. 

The most difficult choice is that of the proper co-efficient of the 

yield of l kg. of plant nutrients, The findings of many hundreds of 

fertilizer experiments and demonstrations in peasant farmers' fields 

in Kenya sugge.s:t that on an_aver_?g~--~-

l kg. of fertilizer N yields 20 kg. of grain and 

l kg. of fertilizer P
2
o
5 

yields 12 kg. of maize grain. 

As the proportion between N and ~-2o5 in Keny~ oond~tions is about 1 2,1 

kg of that mixture would about 14 • of grain. 

49. Dr. Raymond Ewell assumed in his article mentioned above that "one 

ton of plant nutrient results in 8 tons of additional grain and that . 
Uf?!3d (liLgrCiin,_o,n . .E? third on all 

other crops." 

50. Assuming a proportion of l to 10 (which conforms with the experience 
- . 

·g.~ined in the sub-region under consideration, see Chapter of this 

paper), in 1980 it would be necessary to apply about 670 thousand tons 

of fertilizer in the East African sub-region in order to obtain enough 

food for the additional population (40 million people) and another 250 

thousand tons for the nutrition improvement of the existing population, 

or 920 million tons of plant nutrients all together. 

51. Additional amounts of fertilizer will be necessary for the expan-

sion of cash crops for export, but it difficult to determine how great 

this increase should be. Let us assume for our purposes that cash crops 

•· alone will require double the present over-all fertilizer consumption. 

]} How the United States- improved its .lcgricul ture, Development ~d Trade 
Analysis Division, Economic Research Service, US Department of Agri
cul ti.ire, Washington~ 1964. 

?} 1·1.1. Yang, Farm Development in Japan, FAO, Rome, 1962. 

J./ ll1ovle S. Williams and J.W. Causton, FAO, Rome, 1962. 
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Thus about 240,000 tons of plant nutrients vrill "\)e reguired~ A<;:cording 

to the calculations outlined above9the potential demand for fertilizer 

in 1980 will be about 1,160 thousand tons of pure plant nutrients 

consisting of about 464 thousand tons of N, about 464 thousand tons 

of P
2

o
5 

and about 232 thousand tons of K
2
o. 

TABLE 7 

Potential Demand of Fertilizer in East Africa in 1980 
1000 ton of pure nutrients 

Specification . :: . _· ,, 

Total 

Food crops 

Cash crops 

N~trogen 
N 

• 

232 

Total 

1,160 

920 

240 

52. It must be understood that this potential demand for fertilizer 

can be met only under especially favourable conditions. Country targets, 

if they exist, plan a much lower level of fertilizer application in the 

future. 

Country Targets 

Nitrogen 

53. Targets of six countries (Kenya, Uganda, Tanzania, Rhodesia, 

Zambia, Malawi) which are available at ECA are shown on diagram 2. 

Kenya 

54· A wqrking party estimated future trends in the fertilizer needs 

of Kenya, based on a FAO publication entitled "Fertilizers and Econ.omic 

Development." In corrunon w:ith this publication, the working party used 

1980 as its Target Year. The conclusion of .the working party was~ 

"Kenya 1 s total fertilizer requirement in 1980 becomes about 1qo,ooo .. tons 

of nutrient- mainly phosphate and nitrogen." 
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55· Taking into account Kenya's fertilizer use pattern, we may assume 

that in 1980 nitrogen will compose 33 per cent of the whole consumption, 

in other words, 33,000 tons of N will be required. 

Uganda 

56. In June 1964 the potential need for ammonium sulphate in Uganda 

in 1970 was estimated on the assumption that a hea~J subsidy would be 

effected, possibly as much as 75 per cent of the cost at the farmer's 

gate and based on existing recommendations for fertilizer use. The 

target for 1970 was 92,000 tons of sulphate of ammonia, or 18,400 tons 

of N (20 per cent). The prolonged line on diagram 2 gives 36,500 tons 

of N for 1980. 

Tanzania 

57. Although the consumption of fertilizers is very low in Tanzania, 

agricultural needs are nevertheless worthy of note, if not actually very 

large. The Research Department of the Board of Agriculture has carried 

out a very comprehensive investigation in order to determine the country's 

exact requirements. L1 1968 Tanzania is expected to consume about 30,000 

tons of ammonium sulphate, or 6,000 tons of N. The prolonged line which 

has been adjusted to the yearly increments of the other countries, gives 

about 24,000 tons of Nitrogen for 1980. 

Rhodesia, Zambia, Malawi 

58. Consumption estimates accepted by the Ministry of Agriculture >vera 

discussed with officials of the Ministry of Trade, Industry and 

Development. It was agreed to adopt the following estimates (in 

thousand of tons)~ 

1965 30.7 

1970 38.7 

1975 47.1 

1980 56.5 

1984 63.7 
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• . These are over-all for the three co"Lm tries: Rhodesia 1 s 

requirements represent about 85 per cent, Zamb;i..a 1 s 10 per cent and 

Malawi 1 s 5 per cent. The line on diagram ,.... stai·ts at 20.4 thousand L. 

tons and ends at 56.5 thousand tons of Nitrogen. 

T.4J3LE 8 

Nitrogen Fertilizer Consumption Tarf:£ets f_9..£. 1980 

Country 

Tanzania 

Kenya 

Uganda 

Rhodesia 
-

Zambia ) 
Malavri ~ 

Total 

Consumption in 1980 
1000 tons of N 

24 .. 0 
}}.0 

36.5 

48.0 

····- 8 ·5 

60. The six countries listed above represent nearly 70 per cent of the 

present nitrogen fertilizer consumption in the sub-region (Table 4 ·
Column Nitrogen -1963/64). we.a.ssuro.e that .the co1illtries 

will increase their fertilizer consumption at the same yearly increment, 

we can easily estimate the target for the whole sub-region. It would 

be: 

150 X 100 
70 

Phosphorus 

approximately 215 thousand tons of 
Nitrogen 

D~agram 3 shows the targets of five countries •. 

Kenya 

62. Kenya's pattern of fertilizer application differs from those of 

other East African countries. The role of phosphorus is the most important. 
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For this reason we assume· that P 
2
o

5 
will comprise 50 .. per cent of fu tu~,e 

fertilizer consurrq)tion (N-33 per cent, P
2
o

5
- 50 per. cent and K20- 17 per 

cent). 

Tanzania 

63. This country is starting almost from naught and intends to increase 

its consumption of phosphorus to 10 thomrand tons.. .by 1968. l'che prolonged 

line gives 34 thousand. tons in 1980. 

Rhodesia~ Zambia and. I!lalawi 

64. Thanks to existing super-phosphate plants, these three countries are 

using more phosphorus thap the other countries in the sub-region. The 

expansion of the capacity of the plants permits an increase in phosphorus 

application, Hhich can be seen on diagram 3. 

Table 9. Phosphorus Fertilizer Consumption Targets to 198Q 

Country 

Tanzania 

Kenya 

Rhodesia ) 
Zambia ) 
rtialawi ) 

TOTAL 

Consumption 
1000 tons of 

34.0 
50.0 

54.0 

138.0 

65. These five countries represent about 75 per cent of the present 

phosphorus consumption in the sub-region (Table 4 - Column Phosphorus 

1963/64). Assuming the same yearly ihcreinent for the rest of the sub

region, i'l"e obtain 185 thousand tons as a target for 1980. 

66. A potassium target can be obtained from the proportion betvTeen tp13 

elements: N: 
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Table 10. Fertilizer Consumption Target for 1980 

Specification 

Nitrogen 

·Phosphorus· 

Potassium 

Total 

Consumption in 1980 
1000 tons of plant 
nutrients 

215 

185 
120 

520 

67. Let us now compare the results of our deliberations. Diagram 4 

contains five lines: 

(~) the lowest line represents the continuity of the actual 

yearly increment; 

(b) the top lines show the pote11tial demand at three variants; 

·(c) the middle line shows the targets of 6 countries. extended 

to the-whole sub-region. 

68. Lines "b" and "c" should of course be drawn as the curves of a 

parabola rather than as straight lines; however, this kind of line 

drawing is justified as it would be impossible to be precise _in any 

case, given such great differences. 

Table 11. Comparison of Various-Assumptions of Future 

Fertilizers Consumption 
1000 tons of plant nutrients 

Specification 1965 197.0 1975 1980 Yearly 
increment 

Continuity of actual 
yearly increment 140 180 220 260 8 

Country targets 170 286 403 520 23 
Total Potential 

demand 244 550 855. 160 61 



E/CN.l4/INR/8l 
Page 32 

69. The last col11mp of Table_ 11 shows .the. yearly incir.ement of fertilizer 

application in ~lJ.e sub-:-;r:egign~ It. is. interasting to.no.te how great are 

the differences between the three figures in this column. 

70. The yearly: ;ncr~mep._t wa~.· cg,Jc:ul:a_t_ed .by .... dividing the difference 

between the final figures (1980) and the 1963 con.sumption by 11. This 

is the consequence of the straight line drawing. In reality the incre

ment should be lowest at the beginning of the period of time under con

sideration and should :tn9J:'~.~.se in .. th.e._l.ater years of ... the ... period, until, 

in the final years, the highest value is reached. Thispresentation 

should be sufficient to illustrate the differenc8s between the figures 

of the targets· knd:those-of'· the potential demand. 

71. Table 12 shows the potential demand of fertilizer in the various 

countries in the sub.;.:.region. The demand was calculated according to 

the assumptions made in this paper. The footnotes under Table 12 

explain the.methods of cal'Culation. Most questionable are.the figures 

in column 8 dealing witb. the demand of fertilizer for. cash. crops for 

export. Plans for cash crop expansio~ to. 1980 by countries do not 

exist. The assumption that the future consumption of fertilizer for 

cash crops alone will equal double the present over-all consumption 

figure seems inaccurate for-some cou~tries especially for t};lose where 

fertilizer is presently used very little (~thiopia, Somalia, Tanzania, 

Uganda, hozambique, ]!Iadagascar). 
. 

Therefore, the figures in column 9, 
which contaip._:.::!;.hE:l. j;g_tal..Q,eman.d.b;;r. CQuntries., .are .more. realistic than 

those in columns 5 - 8. 

12. The l_ast_ fQl,l;r. __ gq~l.li!!D..§l _give~a_.p_icture of .. the .. de.mand- by groups· ·of 

countries and by plant nutrients. For each of those groups the same 

proportion of·plant-··:nutr±ents·,-namely, 40 1r: 40 P2o
5 

: 20 ·K;~~-··rs· 

assumed. As a whole this proportion reflects to some extent the 

pattern of fertilizer needs in the region under review although the 

present consumption shows more K20 (Table 4 - 46 N: 46 P2u
5 

: 29 K20). 

In the future, however, the relative role of potassium will diminish 

in comparison to the roles of nitrogen and phosphorus. This is due 



rountry 

;tb.io~'ia 

."omalia 

.:'"'.lruncLi 

~:iand,,c 

I::mya 

?anzr·.nia 

.'hodesia 

.:..:tmbia 

:alawi 

~ ozam tJique 

.. •adagascar 

iauritius 
11-' . .. eunJ.on 
---

';_'ABLE ·j 2 

F'cntilizer l'yeds in 1980 by Countries 

Population (millions)~ Fertilizer demand by 1980 (thousand tons) 
1960 1980 incre- Nutrition- F'ood :J Flood Cash 

ment Improvement Supply 0 crops crops Total 

2 3 4 
20.0 29 .o 9.0 
2.0 2 ·9 .· 0.9 

2.5 4.2 1.7 

2.7 3.5 0.8, 

8.1 1) .6; 5-5 

9-5 14.6 5.1 

6.7 10.0 3.3 

3.6 7 .1 3-5 
3.2 5-7 2.5 

3-5 6 .1 2.6 

6.5 9. 1 2.6 

5-4 7.6 2.2 

0.7 1.1 0.4 

0.3 0.5 0.2 

7 4. 7 115 .o 40.3 

~ for togea/ for 
the~ ex- "'1 additional 

demand 

populatipn 
5 -6 

67.0 150.8 

9-7 1 5 .1 

8.4 28.4 

9.0 13.4 
27.1 92.1 

31.8 85.4 

22.4 55·3 
12~0 58.6 

10.7 41-9 

11.7 43.6 
21.8 43.6 
18. 1 36.8 

2.3 6.7 

1 .o 3.3 

250.0 675-0 

7 

217.8 
21 .8 

36.8 

22.4 

119.2 

117.2 

77.7 

70.6 

52.6 

55-3 
65.4 

-9 

port.:;:; 
8 '9 

0.8 218.6 

21.8 

36.8 

22.4 

22.4 
6.6 

5·4 
. 120.0 

15.8 

7-
6.8 

t) 3.6 

141 .6 

123.8 

8j .1 

190.6 

68.4 

.62.3 
12.2 

58-5 
9.0 42.0 51.0 

4-3 12.6 16.9 

925.0 243.0 1168.0 

Country 
target 

for 1980 
lOOO 
tons 

10 

100.0 

.o 

11 2. 6 

500.0 

(51 
~1 e;(:; 3?\ 

Demand of Group of 
countries 

1 000 tons 

NPK N P205 K2< 

11 12 13 14 
240.4 96.2 96.1 

407.7 16 3. 1 1 6 3 .1 81 • t 

519.9 208.0 208.0 1 0 3. ~ 

1168.0 467.2 467.2 233. 

100.0 40.0 40.0 20. 

y Source: as ih TablG 13 
E./ Figures of Column 2 multiplied by 3.35 kg. of'.fertilizer (consumption per year, per capita) 
-;;} Fig'f,lres of Column 4 multiplied by 16.75 kg. of fertilizer ( consumrJtion per year, -per capita) 
d/ s of Column 5 + figures of Column 6 · 
-;) The over-all consumption of fertilizers in 1963/64 



to t1w falctors: ( 1) production patterns (big role of gra:iin,1 smalt of 

root pla~ts) and (2) the high level potassium in most sons of:the 

re~ion. 'It· :ls assumed that the proportions of pure nutri~nts assuDed 

in Table 12 will hold in 1980. 

7 3:. In some countries of the ·region undei: c'ons"ideraiion O~Jey?-, .Malawi 

an~ ~thers) the present percentage of phosphorus is highe~ ~ha~ 40 per 

cent of the tota.],. of plant nutrients consumed. However, ajs 1world 

fertilizer con13umption devE;.lops, th~ relative role of nitrogen is 

becoming more a'n4 more important. For this reason it is assumed that: 

nitrogen and ipho~phorus ·wir'l in future be· consumed in equal amounts 

and assigned !them each the same proportion. 
i 

74. From among the thre~ groups in the Table, the first is unlikely 

to achieve the· estima'ted fertilizer· consuinptl.on. The. reas:on for this • 
! 

becomes obvidus lfhen one considers that the present consurn!p~ion of· 

fertilizer iri Ethiopia and Somalia is almost zero. The figures for 
! 

the Other t\-m groups are more realistic 9 as it is morEf probable that 
I . , " , ' ~ , • . ~ 

the c,ountries belonging to them will be able to incre~se ~he:ir 
. . . 

fertilizer consuQ!ption to the extent that they will keep :Pade with 
' ' ··.the potentia)i demand. This is especially true of Rhodesi<3{, Jlauri tius t 

· Kenya and Re4nior~. 
l j 

7:).. The las-t three columns of: Table 12 indicate the ;'Vfhole future re:...l: 
. 

quirement for rti trogen, phospliorus and potassium. However, .this ! 

. requir'=·ment ~hould be defined according to the kinds of p~a~t nu trien~ 
; 1 

in.each group. The case of potassium is rather easy. Host potassium, 

is used as a 'muriate ·of ·potash (KCl) which cbnt·ains 48 .:.. 62 :per cent 

K2o and.about 47 per cent chlorine. Muriate is obtained by removing· 

sodium chloride from sylvinite, a natural salt-potassium chloride. 

The high percentage of K20 found inmuriate is -very convenient as it 

reduces the ~ery high transport costs. 

76. Nore difficult is the choice of a proper fertilizer qorttaining 

·nitrogen and :phosphorus as there are many varieties of sudh fertilize·rs. 

A few of the most h1port nitrogen fertilizers are described; in Table 13. 
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Table 13. Host Irr;portant Fii trogen Fertiliz...§.E_ 

---------------------
Specification 

Sodium nitrate 

Ammonium sulphate 

Calcium nitrate 

Calcium cyanamide 

Urea 

Ammonium nitrate 

Solutions of 
ammonia 

Chemical 
Formula 

about 16 

17 

about 21 

about 46 

33 

20-50 

Percentage 
of 

.Fitrogen 

NaN0
3 

·' -...' 

i!'iost Important Features 

N~tural depositis {Chile)or 
synthetic n.::utral, highly 
soluble N in the form most 
readily available to plants, 
quick~acting fertilizer, 
subject to leaching. 

Increases soil acidity, re
sistant-to leaching, contains 
about 23 per cent sulphur,. 

Contains about 34 per cent 
lime '(CaO) ;'excellent on acid 
soils or for plants suon as 
vegetables that utilize 
large q_uantit±es 1of calcium. 

Contains 70 per cent hydrated 
lime, resistant,to leaching, 
may be toxic, can be used for 
Heed-killing. · 

Highest percentage of N ~
slightly increases soil 
acidity, is gaining importance 
in world use. 

Very soluble, but more resist
ant to leaching than sodium 
nitrate; N re~di~y available 
to plants in two forms: 
ammonia and ni irate;: high j:Jer
centac:;e o;f N:;, used for explo
sives. 

Increasing inw'orld use; 
_.· :shipping in tal"lk, ~aps., · 

introduced by piping systems 
into irrigation wate±:and 
into mixed fj:l:rtilizer~" 
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7l .... _:f:'.h~o§Plt.9-_1!.:h9_ .. .::f~rtilii?iers are cbtained chiefly from phosphate rocky 

may. b~ ?sed ~i t.ller without any processing other than grinding or as · 

__ ... sl1per_..,.E.~()§!I?P..Cl: 1!e.s~ Ordi;nar.Y.~L~~ngle )' :aupe.r~phospha:tes t .which-contain-···· 

._16-20per gent phosphoric acid (as P2o
5

) is macie by treating phosphate 

rock with sul:phuric acid. It is readily soluble in water and does not 

easily wash out of the. soil, where it is held by the colloidal complex., 

Super-phosphate is· neutral in reaction in the soil; it contains about 

19-20 :f2.er .c~11.:t. !=lalc;i,um Cl.Ud also sulphur in amounts of '!0··12 ,Per cent 

, w~~c.h can b~ yery impo~tant for' some soils (Kenya and Zambia - see 

Gh~;ter II of this paper). 11 
78.: Goncentrated super-phosphate (double and triple) is usually made 

by treating the rock first with sulphuric acid and then with phosphoric 

acid. This fertilizer contains 45-48 per cent phosphoric acid. It 

costs !ljO:t:e-·to·produce and is slightly more expensive per unit of acid 
i ,, . 

than single super-phosphate, but its transportation costs are 1ower, 

lvhich is most iri1portan._t to farmers. There is also another phosphatic 

fertilizer·- basic ·slag, which contains 10-20 pel cent phosphatic acid 

combilied :·Ti th ·a considerable amount. of lime ( 30-50 per cent CaO). It 

is obtained as a 'by-product of steel manufacturing, principally in :Surope, 

whe.~f? .~.::r'.O.P. O:r'es.. ... hCJ.ve a high content of phosphorus which must be removed 

along' with. other impurities in order to produce high-grade steeL Basic 

slag is used entirely in straight application. Owing to its high basic 

l;lffect, this fertilizer is useful on acid soils but is less satisfactory 

Orr alkaline soils~ 

-19·. The f~atures· ·of' fe·rtilizers presented above have .. to be taken into 

consideration if some decisions are taken in the field of industrial 

activity. On the other hand, agricultural characteristics are also 

very important. One has to remember that: 

(a) A large part of the soil in the region under review shows 

strong sulphur deficiency in Kenya, Zambia and other countries. 

11 Sulphur is a plant nutrient, equal in importance to nitrogen, phosphorus, 
and potassium. Large quantities of sulphur are applied as a constituent 
of some fertilizers such as single super phosphate and ~monium sulphate~ 
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(b) Most of the soils in the region are neutral or close to 

neutral, but in many places acid soils occur (Rhodesia). 

(c) Transportation of fertilizer is a most important factor 

as it is very expensive. Therefore more concentrated 

fertilizers are advantageous. 

(d) Higher concentration of fertilizers, however, requires 

better knowledge of .fertilizer usage because when a 

nutrient is more concentrated, it becomes easier to harm 

the soil than to help it. 

80:. .. Pro.blems of ·industrial production must also be taken into considera

tion. These include the investment cost per unit of fertilizer made, 

the production cost per unit, raw material availability and other 

factors. 
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V. HOVT TO GET EAST AFRICiN FARMERS TO US~ FERTILIZERS 
... 

81. If we con$ider that from 1961/62. to 1964/65 world -fertilizer consump

tion has increased from about 7 million tons to over 30 million tons, 

an increase of fertilizer consumption in East Africa from 120 thousand 

tons to 1 million tons in 17 years does not seem to be impossible; but 

if we consider the factors that make it difficult for the farmers in 

this region ~o use fertilizers~ we see that the level of l million tons 

of fertilizer will really be very difficult to reach. Limiting factors 

are as follows: 

(a) The high cost of fertilizers (see Table 14). Transport charges 

represent a large proportion of the total cost of fertili_zers. 

Transportation cost could only be reduced by bulk handling, 

which. dannot be justified at the present rate of usage. 

(b) The low value of many crops grown in the region, such as cassava, 

banauas and maize. Most of the non-export crops have a very 

low cash value and although most of these crops show marked 

responses (see Chapter II of this paper) to fertilizer applica

tion, the resultant increases in yield may not be sufficiently 

large to warrant applying fertilizer. 

(c) The relatively low standard of crop husbandry for most East 

African crops. Fertilizers are not a substitute for good farm

ing; rather, they must be regarded as an integral part of 

good farming practice. 

(d) Very low basic yields of some crops, particularly food crops 

in such countries as Ethiopia, Madagascar, and Mozambique. 

Production of new varieties by the plant breeder could result 

in a gradual increase in basic yields. 

(e) Lack of adequate supplies of fertilizers and an inadequate 

distribution system. This is perhaps the key problem in 

increasing fertilizer application. 

(f) Lack of information on the kinds and amounts of fertilizer 

needed and on methods of application in specific circumstances. 
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It is relatively easy to introduce fertilizer to the big farm 

units __ "\f_here_ co~~~~l?-B~~ cul ti vati~:P. .. -~~..:~.::,~cticed, but the most 

important task is t~!:.;:. ~-:r:-!:.~.'P.<luotio~!-.?..f.;_!~rtilizers to sinall 

farmers. There are great possibilities for extension services 
. . .. ~ .. ·•.------·--·-"--··-·· 

to contribute to increasing fertilizer use in East Africa. 

(g) Tenure systems that still exist in Ethiopia, Madagascar and 

certain other countries. Such systems tend to discourage the 

economic use of fertilizers. 

(h) The lack of adequate seed;tand of disease and insect control 

measures and other practibes that are necessary if fertilizers 

are to have their best effect. 

(i) Additional labour that is required to apply fertilizer at a 

busy time of the year. Adoption of fertilizer seed dTill by 

mixed farmers could reduce the labour requirements involved 

in application of fertilizers. 

( j) Reluotanc~ on the part of farmers to accep't new techniques.· 

We can expect this to be gradually overcome by education, 

propaganda and demonstration systems .. 

82. All these impediments and obstacles will have to be overcome if 

fertilizer use is to become more common in East Africa.,. .. ~-tn- this con- ...... 

nexibn government action is necessarily very important. 

83, The following policies are most important and are. possibly even 

requfr.ed. I.'r-·mo-ciern agricuttilrai me.fhod.s are 'io be used ·to Tric:·:r-ea:se agri~ 

cultural production. 

(a) Provision for greatly expanded research and extension services 

to supply information to· oul tivators ahd to assist them in 

applying improved methods. . ' . -; .. ,' 

(b) Provision of practical field demonstrations with fertilizer, 

in combination with other means of extensi.o11 a,nd pu.blici ty 

(film shows, radio broadca,Eits, leaflets, articles and so 

on). 
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TABLE 14 

Prices paid by farmer per 100 kg. of plant nutrient in selected 

countries, US Dollars in 1961/62* 

Type of Fertilizer 

Nitrogenous Fertilizers 

Ammonium Sulphate 

Ammonium Nitrate 

Caloium Nitrate 

Sodium Nitrate 

Calcium Cyananide 

Urea. 

Phosphate Fertilizers 

Superphosphates below 

2S% P205 
.25% of over 

Basic Slag 

Potash-Fertilizers 

Potassium Sulphate 

Muriate, 60% K20 

Kenya~ 
1961/62 

18.#/ 
23.0 

24.4 

18.2 

11.6 

Reunion 
1961 

33.8 

31.3 

59-4 

Rhodesij/ 
and 

Nyasaland 
1961/62 

29.1 

33.1 

59:0 

25.5 

27 .o 
. 22.4 

30.3 

;18·.0 

12.6 

Germany 
Federal 
R:;public 
1961/62 

26.5 

26.0 

32 .. 0 

31.2 

32.2 

20.2 

United 
Kingdom 

14.12./ 

18.#-1 
27. 7!!/ 

23.F!}!i 

13.2 c; 

10.5 

k Source: Fertilizers, an annual review of world :production, consumption 
and trade, 1962 FAO, Rome. 

!!} :November - Oc'tober, f .o.r. Mombasa; reduction offered for 
purchq,ses. in large quanti ties . 

B./. ll;pril,... ,March, 1959/60 -through 1961~qg,. f.o.r .. Salisbury 

£I Net of subsidy of 10% 

~ f.o.r. factory Tuybo 

~ Net of subsidy of ~11.48 

!/ Net of subsidy of ~9.24 
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(c) Tl-"' lev-el cf En effective pricing and distribution system 

for farm products and farm tl.ca.t they must have in 

order to make use of mod.ern methods. 

(d) An effective distribution syste11, for fertilizers, possibly 

combined with a subs syste;;; which would cover transporta-

tion costs to very distant regions e.nd make the price 

lizer equal for every farmer~ 

ferti-

(e) T'ne deve of a system of farm ere .it for cultivators 

which would provide adequate protection 

risks, such as severe drought in sorr:e re 

t uncontrollable 



The n unde·r consJ.~8:ra"!Jion h:::ts gocd. poEs7.biL .. ties for agTi·-

culture e:J:..yansion. _,;_ 't ~orcsent 

tock~. I:t" 

Rwanda, Burundi and Ken7a, 

season to the next, changing "the ons crop e. 

year to two. ~ost of the are~ is 

and tempera tl~re 1 a8 ·:1ell as in rainfall, a:L'e a major tic fea t·: . ..1.re;; 

the whole area into si;, ons o,nd. zo:ner:: r 

85, The soils in the sub--region r2"nge from C!etJ;o:;rt anC'. su')-clesert 

through s 

:highlands around Lake Victo:cia to alluvial so.i.ls 1 tog·ethc· \r::. th dark 

clay, poorly drained. and -iifficul t to wor~<:.~ L the lo1J"J.anc.s all in 

the same :,~one. In the Ec;.s-:;c;l'n P1~:Lteau, alluvi.2l 8~)ils are found as welJ. 

as yellow 1 deep and fr:'-able fo:rest ;.m sand;)' :Jo·L.R :' da:::l;: clay and. red 

and yellow tropiaai forest 80ils asa:{es. In the highlands, 

very productive volca1·.io soils occur ~~11c. 1::la.cl::, br0-.rn or clark reel forest 

soils, 
.0 • ~ 

O..L SOl.LS, 

86. The fert:.i.lJ. ty o1 ~as J:_f::::~can :=nils .. u:: 1.n lew. 1iTi th the 

exceptjon of the h The or ma~~GT c~n~ent and exchange 

fall is heavy ·to 7, ::.::1 (trier areas, ami pllo;:rohoro;ls content 

is usually v-ery low and in some oa.C"te of the such as 

the phosphorous eonten~ is 

higher; and in many plaees pci;E,,ssitlm no _positiv-e res--

ponse. In Kenya? :0ambia and some other .:.:cun.-~rie:::c th-s::r.oc z a vdc-;.eoprGad 

deficiency of 

agriculture to high and even very h}.gh ill mro_pea11 :sc: n;leraent areas. 

87. i'Jith the exceptiox~ of Buru'l.d-i .... Rwanda, t.,_," i.8.n highlands anr1 

Kenya, the density of i'Opula tion :Ls not 1 and SDll 8l.:J_ ci vc:tio:l 

and land grazing are widesprea"d over vas-~ 5 spar;..;e areas of 



.. E/CN.l4/INR/8l 
Page 43 

arable land is cultivated.. In those parts of the sub-region where·the 

population is dense, it is also expanding very rapidly; and some means 

must be found to eliminate forest fallo-ir and of utilizing <the lcind more 

productively. To accomplish this, many factors have of course to be 

taken into account, but one of the most important is fertilizers. 

Additional amounts of plant nutrients must be applied in order to obtain 

the higher yields needed to increase human food consumption and improve 

nutrition. Fertilizers will be reQuired not only to raise yields rapidly 

and to get maximum results from improved varieties of seeds and from 

other modern agricultural practices but also to prevent further deteriora

tion of soil fertility. 

88. Experiments have been carried out in the sub-region for many years 

and the results obtained, mostly from experimental stations, lead to 

the conclusion that nitrogen and phosphorous are the most necessary 

fertilizers. A first dose of about 40 kg. per ha of nitrogen and about 

40 kg. per ha of P2o
5 

give the highest economic returns. The dosages 

depend on soil type, crop grown and other factors. The application of 

potash is indispensable only in certain areas, as in most parts of the 

sub-region potash gives no positive response. In some regions the 

addition of sulphur as well as of some minor elements is absolutely 

necessary. 

89. In 1961/62 fertilizer consumption in East Africa exceeded 100,000 

tons of pure nutrients. This amounts to 3.0 kg. of fertilizer per hectare 

of arable land or 1.5 kg. per capita. However, consumption, especially 

consumption per hectare of arable land, varies greatly from country to 

country in the sub-region. For instance, the highest consumption occurs 

in Mauritius - (233 kg/ha), Reunion - (105 kg/ha), and Rhodesia (33,3 

kg/ha), while the lowest is in Ethiopia and Somalia, where almost no 

fertilizer is used. 

90. Considering the population growth and the necessity for improvement 

in nutrition and for the expansion of export crops, it is assumed in 

this paper that by 1980 the demand for pure soil nutrients may be over 

l million tons. Of this total 40 per cent should be nitrogen, 40 per 

cent phosphorous and 20 per cent potassium. 
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91. Development of fertilizer consumption will not be possible unless 

applied research, intensive extension and, most important of all, an 

improved system for distributing fertilizers to the farmers are introduced. 

Good distribution system would include such items as supply, credit, 

marketing~:fi.Cio-.ilities and probably subsidies. 
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·THE RESULTS OF EXPERIMENTS CARRIED 

n; THE SU"'.o:--REGICN 

In SC~iiL COUNTRIES 

Kenya 

ior "to 19 the major efforts in fertilizer and 
.. 

studies in Kenya were the ''Highland Fertilizer Soheme" and 

fertility 

"African. 

Fertilizer Scheme11
• were confine~ to the Ut?-in pro.,.. 

duoing_areas of the and to the north wes 

the Afr~can area of Nyanza;.Province. The major fertilizers used .were 

super-phospha;tes, .soda phosphate, rock phosphate and sulphate of.arnmonia. 

Information on the effect of fertilizer on crop grovrth els . in Ke:n.ya 

obtainable only from the results of a lim~tE?.d number of unc~'7"9rdinated 

tr .which district agricultural staff had been able to carry out •. Study 

of the effects of fertilizer composition on growth had been confined 
. " 

to the on of different phosphatic fertilizers as sources of 

phosphorous and the only ·• comparison of i:nportc:mce had been be 

phosphate and soda phosphate. 

In ferti studies were extended to new ar 

super-

Nyanza, 

Central and Coast Provinces. These were on sulphate of ammonia, super

phosphate and muriat§ of potash. Because of its favourable price parti

cular interest was featured on the use of Uganda rock phosphate, .with 

the primary intention of comparing its long-term cumulative effects with 

those of the q_uick acting phosphates. From 1952 to 1959 the number of 

fertilizer trials was incr and the of fertilizers expanded. 

The phosphatic fertilizers used were single and double superphosph;;:.tes, 

Ug~nda rock phosphate~ guano, soda phosphate, basic slag, fused magnesium 

phosphate, and in the latter part of the period, di-ammonium phosphate. 

The nitrogenous fertilizE]lrs ifere sulphate of ammonia, ureaj sodiuro nitrate, 

calcium nitrate, calcium cyanamide, and ammonium sulphate nitrate. Muriate 
. -· . 

of potash was the potassium fertilizer with a small amount of potassium 

sulphate. A large number of the trials continued ~ori th evaluating the 

effectiveness of the various phosphatic fertilizers, both for immediate 

and residual responses. Here double super-phosphate 
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most fa,vour, although in a few cases for pyrethrum, legumes and grass

land, basic slag and soda phosphate were almost equally effective. 

The largest number of trials are, however, on application of N, P, 

and K, and generally take the form of mixtures of double super-phosphates 

sulphate of ammonia and muriate of potash. It is already_well known 

that response of pposphate is widespread and can be expected for most 

crops. Response to nitrogen, although wider spre&,d than was apparent 

from earlier ex:perimepts, is much less reliable and obviousl;y- depend_s 

greatly on time of applicc,tion and prevailing c~imatic conditions. In 

the records of experimental work it is difficult to find real evidence 

of a response to potassium and in fayt there are numerous statements 

that application of potassium was actually responsible for a depression 

of yield. 'The figures shown belm' (Table l and 2) are taken from the 
11Ann~l Repor~t o~ the Senior Soil Chemist (E. BELLIS), Kenya, 1.961. "l/, 

That repo.rt provides a summary to 1961 of the investigation begun 

in-1953 into the effects of limiting on some important.soil types in 

the Kenya Highlands and on the crops grown 9n them. Experiments were 

laid down at four sites~ Kaptagat~ Eldoret, Molo and South Kinangop. 

The first three are reddish brown loar:,s and the last a grey Kaolinitic 

loam. The pH of the soils was approximately 5.0. Fertilizers were 

applied each year of the wheat cycle. Double super-phosphate at nil 

(DS0 ), l00(Ds1 ), 200(DS
2

) and 400 lb (Ds
3

) per acre was applied at 

planting. At Eldoret the 40D lb. dressing was omitted. Differential 

sulphate of ammonia (N) and muriate of potash (K) applications each 

at 200 lb. per acre vmre made vrhen the plants were about knee high. 

At Molo and Kinangop the Nand K were combined. At Eldoret only the 

K and N+K treatments were given, the N alone being omit ted. 'I'Jhea t was 

grown on three of the sites and barley on Kinangop except for the last 

year of the cereal cycle when wheat was planted. 

The yields of cereals for each site are given below as mean annual 

yields in pounds per acre. The fig~es in brackets give the n~ber of 

seasons over 1-rhich tl;te means were obtained; 

1} L.A. vffiELAN, Lime Trials, Annual Report of the Senior Soil Chemist, 
Nairobi, 1961. 



Responses of cereals to 

lb. 
Site 0 

DSo 

Kaptagat (4) 890 

Kin?-ngop ( 4) 672 

Molo (2) 607 

Eldor·et ·-(s} 308 

TABLE 1§:./ 

Super-phosphate. Pounds 

of double su;EerEhos;ehate 
loo 2oo 4oo 
DS1 DS2 DS

3 

1,327 1,316 1,327 

1,099 1,186 1,173 

1,169 1,571 1,487 

569- . -642 
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per acr~ 

£~S.D • .£! 
5% I% 
10 93 

13 106 . 
289 421 
.. 62 .... 83 

y··:p;u~d·;-~;--~~;~-x 1.13 equals ·kg. per b.a.(:C.1b • .:..--0.454 kg .. ;-·T acre = 

. ...... Q,4Q. _ hcU ... L ..... 

.£1 LSD means. least Significant Difference wi t.h the probability 95 per 
cent '(5 per cent) and 99 per cent. 

. . 
.· -~ . -.. ~ ... -- ·-··-----···· -···------ -

···-Tb:e-~respci'mre-s··to·:phosphate ·were-highly significant at all- sit.e:.:.:cbut 

varied in magnitude from year to year. At Kaptagat the maximum response 

was obtained with the~~-s.m?.:ll~:P:L.:i..ga ti<J.I1,-., __ :i:..!lSi.E'l_~_g,_ -~~.'::~95 .. 4.:.~.l.te higher applica
--- ·ti-~-;;~- ·;a:~~~-d:·-~ ·sii~'iTi~a~t· (:P. · .en} ·Pr.·c;g:res·srve d.ecreB;s~·-In··y:rer-a:;-·nso -----

1,863 DS1 2,479, DS2 :2,154:arid DS
3 

1,929, probably due to the severe 

lodging on the DS2 and DS
3 

,plots making harvesting difficult. At Kinangop 

. ----~-~d---~-=~~~-=.~-.~~=--~~~~~~- ~~~~~-~-e~ were obtained at the DS2 level but in 
.. ?9 55 the heaviest application DS

3 
decreased the yi.ei'd.--signif'icari·tlj'(:P .. -~-05) 

"ns2 1,326 lb., Ds
3 

1,055 ·lb. 

·TABLE 2 

Responses of cereals to k or NK mixture. Pounds'pt!r acre 
' 

Kaptagat (4) 

Eldoret ( 5) 

Nil 

1,148 

438 

K 

1,277 

. 530 

NK 

550 

40 

62 

L.S.D. 

· .. 

54 

83 

~e responses to potash at Kaptagat and Eldoret wer~ highly signifi

cant. The interaction between response and years was a;J..so highly signi-. -. 
ficant there being no significant response at either centre during the 
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last two years of the cycle. In 1953 at Kaptagat the incidence of stern 

and leaf rust was much less where potash had been applied. 

There was no indication of response to N from the mean a:iimiaf yields 

at any site. The straw from .. the l-954 seasons at Kaptagat and Eldoret 
·-~-._:...; .. ~-;:..~:-4.::.,">'•••n..._ .. ~,--. ,,: ·-- • 

was ploughed back .. o.n_a. p1ot.:.b?-S.:i!'Lii!19-... J;l:J.e straw from half of each plot 

of the Kinangop l955sea.son :vrg,s._Q.}§o,_ploughed back. The follow~ng crop 

at Kaptagat gave an :indioation of. a response to N, an increase from 686 

to 1,144 lb. at Eldoret' the mean yields for the following crop were~-

0 K . . . -........ --- .. --.... . NK L.S.D. 
~::> lOb 

408 485 561 95 128 

There was highly significant response to the NK mixture. 

Some very interesting figures (Table 3) were given in Kenya Fertil

izers Working Party Report, Ministry of Agriculture Nairobi, 1963. 

TABLE 3 

Some Responses to Fertilizer in KenycJ:/ 

Fertilizer Application 
per acre 

Value of 
increase 

Crop 

Cost of 
Fertilizer 
Applied at 
Nakuru in 
Shillings 

Increase 
yield per 

acre in shillings 
·per acre 

Potatoes 

Maize 

Beans 
Maize 

Source: 

;·' -· 

·E.l 
21 
§} 

. · . .21 

JY l r §} 
to 52 14 bags 210 D. s.£/ 3/4-12 cwt. 26 

S.A. 1 - l! cwt. 22 to. 33 10 bags 150 
n.s. Residual y 410 lbs. 73 
S.A. Residual y 600-700 lbs. 107 to 124 
D.s. Residual iJ 190-260 lbs. 
D. S. l cwt. 34 680 lbs. 121 
S.A. 2 cwt. 43 700 lbs. 124 

T.C.I. RYAN and R. t(E~iJPTON,_ .. ThEL.Economic Aspects of Using 
Fertilizer, Kenya Fertilizer tJorking Party Report, Appendix 
E/3, Ministry of Agriculture, Nairobi, 1963. 

D .. S •. is. D.oubl e Sup€l:rphosphat~ 

S.A. is Sulphate of Ammonia 

1 owt. = hundred weight = 112 lbs., l bag is 200 lbs • 

Residual nutrient from the potato experiment. 



Crop 

vJhea t .. 
Barley 
Rice 

Tea 

Pineapples 

Coffee 
Sisal 

Pyrethrum 

Sugar 

Sorghum 

Tomatoes 
Strawberries 

Sunflower: 
Giant 
Dwarf 

Source: 2:.1 

···· · --· -- · ·-·- ·- 'TABLE .J (Cont 1 d ~ )_ ... .... . ..... __ 

· ·s-ome Responses .to ·.Fertiliz.er in Kertya?:-/ 

Fertilizer Applicatlon 
per acre 
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Value of 
increase 

Cost of 
Fertilizer 
.Applied at 

- ,_...:. -2-::.:.:.:._ ______ ~ :· .... :. · . ·-Niku:P-u-~--if. . .:.. __ 

Increase 
yield per 

acre in shillings 
per acre 

-Shillings.,. __ 

.. D. S. -j~ cwt,. 52 900 lbs, 211 
:D.S. cwL 2b" .. '450 lb's -~ ·· 77 
D.S. l-2 cwt •. .34 to 6.1. 275-595 lbs, 55 to 119 
S.A. l-2 cw·to 22 to 4.3 2.30-560 lbs. 44 to 112 
s.A. 4 cwt. over 87 lll-395 los. .36.3 to 1647 

one cycle 
S.A. 2,000 l'bs. .389 4-7 tons 582 to ~OJ..9 

10 cwt. 217 5-6 tons 728 to 874 
1,500 lbs. 290 10 tons 1456 

s • .A.. 2 c•.,rt. 4.3 1.2-l. 5 cwt. 418 to 522 
s.A. 14 cwt. over .30 .3 0,8 tons 62 

lst 4 y6lars fiber 
D.S. 150-.300 lbs. 46 to 92 .3.3.3-780 lbs. 9.31 to 218.3 

over .3 years 
s.A. 280 lbs, 54 to 1.30 6. 8-17 tons .320 to 800 

6 cwt, cane 
D.S. l cwt<-2t:+0 lbs • .34 to 74 1.8-10 tons 
D.S. l-2 cwt .• .34 to 69. .300-670 lbs. 

grain 
S.A. l-2 cwt. 22 to 4.3 190-)'90 lbs. 

grain 
S.A. 2 cwt. 4.3 2.7 tons 484 
s.A, 2500 lbso 48.3 10 tons 2720 
·Urea 1140 lbs. 4.37 9 tons 2.300 

D.S. 150 lbs. 79 2.30 lbs. 
S.A. l~ cwt. .390 J.bs. 

--.. -~---·---··-· . ··- -----· ·---- --

T. C. I. RYAN and R. KEMPTON, The Economic Aspects of Using 
Fertilizer, Kenya Fertilizer ·vrorking Party Report, Appendix 
E/.3~ Ministry of Agriculture~ Nairobi, 196.3, 
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Based on the figures given in Table 3, gross value responses 

and net value 
.--..~!: ..... -~ ... -. ._.-~-~--"*"""-

Table 4. 

TABLE 4 

Some Responses to Fertilizer in Kenya 

Crop Fertilizer 

Potatoes D.S.~ 
S.A.E/ 

Maize D.S. 

S.A. 

1P1heat D.S. 

Barley D.S. 

Rice D.S. 

S.A. 

Tea r< ~ u .. a. 

Pineapples S.A . ., 

Coffee S.A. 

Sisal s . .A'! 

Pyrethrwn D.S. 

Sugar S.A. 

D. S. 

Tomatoes S.A. 

Strawberries ..... 
iJ • .b.., 

Urea 

Double Superphosphate 

Sulphate of Ammonia 

Mean Gross Mean Net 
·v-aiue ij · value·y 
Response Response 

5·4 .. 4.•4 

5·4 ·4.-.4 

3.5 2.5 
'2.9 1.9 

4.1 3.1 

3.0 2.0 

1.8 
• I 

0.8 

2.4 1.4 
12.1 11.1 

2.1-5. 0 1.1-4.0 

10.9 9-9 
0.2 0.8 

15.8 14.8 
6 .1· 5.1 

5.1 4.1 
11.2 10.2 

5.6 4.6 
.. 5~2 ····4.;2 

Gross value response means gross increase in value of output 
per unit cost of fertilizer. 

Net value response means net increase in value of output 
(gross increase-cost of fertilizer) per unit cost of fertilizer. 
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Some co-efficients are very high (sulphate of ammonia applied to 

tea,. coffee-, tenia toes; double-superphospha'te to pyrethrum and so on)*. 

Some of them do not justify the application:'(sulphate of ammonia· on· 

siSal). As a whole, however, the picture is very clear arid promising; 

the average net response to fertilizer is sufficient·ly high to make its 

appl'ication profitable,. 

Thanks to experiments which have been carried out for many years, 

it is possible to make some recommendations for fertilizer usage in 

different parts of Kenya for the most important crops of that country 
. . ~ . ' 

(see Aneks, Fertilizer Recommendations for V.Theat, Malting Barley, Maize 

and Grassland, given be E. Bellis in "A Guide to Fertilizer Use.in Kenya)". 

Tanzania 

On the hilly sandy soil of UKIRIGURU mo):lt soil treatment bring. 

handsome rewards. There have been high responses to J?hosphoroJ,l.S. ap

plications. In most seasons, there have been valuable nitrogen

phosphorous interactions. The heavier dressings of phosphorous with 
;:~ " 

top-drl:rs-sinernitrtlge11, allowing for variation~··rn. applic·ation-;··uave 

given average responses of the order of 560 kg. seed cotton per hectare 

per season. TJ:1is tends· to be slightly better than the responses to 

15 ton/ha of cattle manure applied once in every three seasons but does 

not have the long continuing res.id;al benefit):/ 

A complex experiment with sisal was started in 1949. The treatments 

comprise dressings of lime, nitrogen, phosphate and potash in every com

bination and each at three rates, viz., non, moderate and heavy dress

ings, all but the lime having been applied annually. Each plot was cut 

separately as it be.came ready and the most forward ones were cut 

PEAT, Y .E. and,. BROWN, K.J., The yield responses of rainfrown cotton 
at UKURIGURU, in the lake province of. Tanganyika, I. The use::.:of' 
organic manure, inorganic f"ertilizers and cotton-seed ash, Empire 
Cotton Growing Corporation, Western Regional Centre, Department of 
Agriculture Ukuriguru, Tanganyika. 
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for the first time when the sisal was two years old. A consequence is 

~hat complete yield data is only a~milaple for the first cutting. First 

cut yields showed small respons~l3·to nitrogen, phosphate and lime but 

none to potash; there was no difference between moderate and heavy dres

sing of nitrogen. Interactions between the fertilizers were not signi

ficant. There is clear evidence, however, tha~ nitrogen has hastened 

growth because out of fifty-four plots receiving this fertilizer fifty

three have been cut twice and five three times, the latter yielding 

between five andsix tons of fibre per hectare up to date. Such yi~lds 

are comparable with results previously obtained on virgin land. Of the 

twenty-seven plots without nitrogen fifteen had been cut only once by 

the end of the year.l/ 

The results from a fertilizer trial vri th maize on volcanicr:·1iJam at 

Arusha are of considerable interest, and are shown in the following 

TABLE 5 
Results of a Fertilizer T.rial on Maize in the Arusha Distric~ 

Bags (200 lbs.) · 

Nil 

NPK 

NK 

N· 

p .... 
NP· 

.. 
K .... 
PK 

.... 

.... 
" .... 
.... 
. ... 
.... 

..... 
" ... 
.... 

. .... 

. ... 

per acre 2./ 
18 

18~2-

19 .8 

19.9 

20.5 

20.7 

21.2 

21.4 

·Source: · L~ East .African Agricultural and 'Forestry HE:')search Organi-za-
tion~- Fertilizer Trial, 1953.. ··· 

2./ l bag = 200 lbs. 

Nitrogen as ammonium sulphate and phosphate as double superphosphate 

were applied at 160 lb. per annum and muriate of potash at 80 lb. per 

1.} Sisal Research Station, Milingano, Ngomeni .Annual Report for the 
Year 1952. 
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annum both separately and in combination (~uantity of commodity). The 

m6E:ft inter·esting and i.mexpected result was the significant response to 

potash which gave a 17 per cent increase_.£_v~r the c.ontrol xt.l31d_.~---~::QQ~~~ 

pha te alone also gave a 2ignificant increase which is of -interest 'on .~this 

volcanic soil. ri'he poor results from i\JPK) 1\TK & lJ are difficult to _e~xplain 

but may have been due to damage to the roots by a high concentration of 

soluble salst shortly after application,Y 

Fertilizer Field Trials on African-grovm cottar!_ 

Phosphate was applied at thA rate of 90 lb/acre before throwing up 

the ridges. Sulphate of ammonia was applied at the rate of 200 l b/acre 

to one half of each plot on the ridge. The results are tabulated below~ 

TABLE 6 

Results of Fertilizer Trial on Cotton 

(lb. ·of cotton/acreiJ) 

(a) Effect of fertilizer in increasing yield of cotton in pounds 
per acre grou2ed by·control yields 

-----------------· 
Control Y:Leld 

Under 300 

300-400 

400'-''-50:0- ... ....:, .• ; , .. ·• .... · · 

(b) Summary 

Total No. 
of plots 

125 

Yields of 
control 

335 

No.· t;f 

44 

41 

40 

plots p 

+ 127 + 
. .[. 162 + 

+ l44----+ 

p 

Effect of by 
Subtraction 

+145 

NP 
N by 

Subtraction 

216 + 89 

242 + 80 

321 +177 

Sign;ificant 
Differe~ce 

Source: E:} Summary of Experimental 1-Jork, Lake Province 1955 
Annual Report of the Department of Agriculture 1955, 
Part IIL 

l/East African Agricultural and Forestry Research Organization Fertilizer 
Trials, 19 53. 
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From tl:e results o·otained it appears that both N and P give a sub-

s ta!ltial increase in yield. Low yields on mar:y of the plots may b~ .;1t-

tributable to termite damage particularly on the red soils. 

Maize Factorial Fertilizer Trial 

Fertilizers were applied at the f~llowing rates~ 

Nil and 125 lb. of double superphosphate per acre. 

r·, '~4. and 125 lb. of muria te:.:of potash per ... acre. · 

Nil and 200 lb. of sulphate of ammonia per acre. 

'I'he principal results are presented in Table 7. 

F'ertilizer 

Nil 

H •' -··-· 
p 

K 

:t-.1? 

liJK· 
'·,.; 

•· PK 

NPK 

Main Effects 

N ""' + J.73 
p + 83 

K 97 

TABLE pJ 

·~ .. 
... . .. 

... 

... 

... 

Yield (lb/acre) 

1,608 

2, ll2 

1,631 
·· r;682 · 

2,182 

1,937 

1,671 

2,018 

Significant differe~ce 

P .. = .• 05... ... . 240 

p .01...... 322 

p = 

Cnly sulphate of ammonia gave useful increases in yield. Interactions 

were not. significant)} 

Source: W.AMI Sub-station, Annual Report of the Department of Agri
-- cui ture 1957, Par·t II. 

- do-
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H"ork carried out by the Tanganyika Agricultural Corporation has shown 

that the application to maize of l owt. each of single superphosphate 

and sulphate ·of ammonia gives a high return. Higher rates of application 

of sulphate of ammonia and phosphate were tested. 
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TABLE 8 

The ~ff~.9J, _9f HiK}J._Rat~ __ o_f_,!rJ?lication oJ SuJ:Ehate of 

~mo~ ia .. ~nq_§~J2er]?!lo l?.P.£1~.:1: ~, ~E-~lai~J i e lds'ij 

Superphosphate 
lb. per acre 

100 

200 

300 

Lb. 12er Acre 

100 200 300 400 
-· ·~---------- ~:.,.-----·-r.-·· 

l, 708 2,087 2,175 2,511 

1,033 2,175 2,000 2,234 

2,146 21175 
i 

2, 671 2,321 
~--- .. ------~- ___ , ___ ,._~-------· -

fie an 

2,120 

2, 07 3 

2,328 

Source Annual Re:port of the Department of A§.riculture, 1958, Part II 
(Research). 

Taking the cost of sulphate of ammonia at 31 shilling per 100 lb. and of 

maize at 17 shillings per 100 lb.,a res:ponse of 182 lb. of maize per acre is 

necessary to pay for the f8rtilizer. The results obtained suggest that 

applications greater than 200 lb. of sulphate of ammonia per acre are not 

likely to be economic. 

Uganda 

The poor sandy soils of Latabri gave 61 per cent and 60 per cent over-all 

increases on a mean control li of 1,433 lb. per acre of the finger millet 

crop and 57 per cent increase on a mean control yield of 1,567 lb. per acre for 

broadcast phosphate,placed phosphate and nitrogen respectively)/ In the trial 

at Severe head increases of 30 per cent, ll per cent and 23 per cent were given 

by these respective treatments and at Bulopa, as the result of a wet growing 

season, nitrogen increased a mean grain yield of 1,527 lb. per acre by 35 per 

cent • Responses on the red soils of the Southern districts were small. 

l/ Annual Report of the Department of Agriculture, for the year ended 31 
December 1954, Uganda Irotectorate. 
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Single superphosphate gave an averaee of per cent increase on a 

433 lb. per acre crop of cotton with both dres (15 cwt and 30 cwt/ 

acre) applied four years previously • .!/ The best treatment was supE?r

phosphate at the lower rate, which gave 108 per cent increase on a 433 lb. 

crop. Nitrogen as sulphate of a.l'nmonia at 2 cwt. per acre applied to this 

crop at planting produced an over-all increase of 23 per cent, but at 

double this rate the response showed a decrease of 7 per cent. 

A trial at Kawandaon a permanent grass lay showed that will 

respond wE;lll to sulphate of ammonia. A nearly four-fold incr.ease in green 

matter was obtained from dressing up to 80 lb. per acre of nitrogen, and a 

pasture which was previously useless, produced very va.luable dry season 

grazing (1~ovember and December) .Y 
Evidence was obtained at Serere that potassium and lime ar~ <?if.::yalue 

but are probably not economic to apply.lf The role of sulphur in crop 

production was further studied in an extensive experiment on finger millet. 

Sulphate of ammonia gave yield increases of 25-50 per cent -vrhile nitrogen 

without sulphur gave increases of only 0-20 per cent, a1l on a 1,490 lb. 

per acre control crop: 

The beneficial effect of the mineral nutrients contained in elephant 

grass was proved in a cotton experiment on the old soil struct~e plots.~ 
Increase was obtained of 157 per cent from ash and 83 per cent from its 

equivalent in nitrogen, phosphorous and potassium fertilizer, with and 

without lime and trace-elements, on low control yield of 313 lb. per acre 

seed cotton. 

with inorganic fertilizers were carried out on more than 400 

farmers 1 plots of millet, throughout Teso and Bukedi districts. An average 

yield increase of 400 lb. per acre of grain was obtained, but the range was 

great and only about 50 per cent of the farmers could be expected to make 

additional profits by the fertilizer. 

Annual Report of the Department of Agriculture, for the year ended 31 
December 1954, Uganda Protectorate. 

Annual Report of the Department of Agriculture for the year ended 31 
December 1955, Uganda Protectorat~, pp. 3-155· 
Annual Report of the Department of Agriculture for the year ended 31 
December 1956, p.30 Uganda Protectorate. 
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During the yea~ five fertilizer experiments on coffee, including one 

of growth substance sprays, were started. At Kituza Research Station 

responses of coffee to nitrogenous fertilizers have been economic.l/ 

In trials on farmers' fields, an application of only 98 lb. per acre 

of sulphate of ammonia when the finger millet crop was 6 inches high gave 

very considerable responses. At Bugusege a trail with sulphate of ammonia 

begun in 1956 on very old coffee, has shown remarkable increases in 

parchment production at all levels of application of the fertilizer. 

Yields were very much higher than previously, and a 50 per cent incre~se 

from an application of 80 lb. nitrogen took.place on a basis yield level 

of 1,200 lb. of parchment per acre~ 

Malawi 

Physical responses of dark fired tobacco to fertilizers have been 

investigated for the 'past 12 years. In general there has been, a gradually 

increasing response, as cultivation has progressed, originally to nitrogen 

and latterly to nitrogen and phosphate combined. The inter-action of these 

two nutrients has reached a stage where applications of nitrogen alone to 

phosphate deficient soils has in fact reduced yields. In a se.ries of trials 

cultivating in .the production of response curves the responses have been as 

follows in yields. There has been no clear pattern to date with quality 

responses and no responses of any sort to potash applications. Results 

obtained from 3 ye~s' work are given belowg 

l/ Annual Report of the Department of Agriculture for the year ended 
31 December 1959, pp.23-24l Uganda Protectorate. 
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r~-----------

1 Su~erphosphate Sulphate of Ammonia Yield Response 

I 191~· P2o
5 

lb. lb./acre lb. of acred lb/acre 

~-----------------+----------------------~~leaJ.Lacr~~--~------
Nil 

i 

Nil 
150 
300 

1 

II 670 

1
·. Boo 

850 
+ 130 
+ 180 

~----25~ 

I 
Nil 
150 
300 

r-· ~~~f_ .. _ 
+ 220 
+ 280 

!.---- -----~--~-- --------------'-----.1~·~-_-l_, o_so ----~--·-------l 
Nil 000 I ; 

! 
150 ' l, 020 i + 220 
300 ! l~ 200 + 400 

500 

-~,~-·--·---..• --- .._,..... ___ . ___ c~!...-..-- ~-~" 

Information received from the Tobacco Ii.esearch Office, Agriculture 
Research Chi tedze, Lilouq_we, Ivialawi, 1964. 

The economic aspects of these results cc:m be obtained. by converting 

the yield response obtained at each level using the cost of fertilizer 

·averaged at 3d. per lb. and average price paid for tobacco since 1959 

as l?d. per lb. An economic response to the fertilizer application should 

be more than one fifth the T,reight of fertilizer applied. 

At 250 lb. Supers and 150 lb. S/A the cost of fertilizer is approx. 

::b:.5. The response over nil fertilizer is 350 lbs. cured leaf approx. 

::b:.24. Applying 150 lb./acre S/A alone at appro:x:. 1.2 the return is 130 x 

x l7d. approx. ~ but extra 150 lb. S/A alone at 1.2 the return is only 

50 x l7d. = 113 and this only under good standards of cultivation. 
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At 500 lb. Supers + 150 S/A the response is not as economic as 250 

Supers + 150 S/ A._ 'l'his is in line vii th the t.heory of the response 

to either of the two nutrients being limited by the ~~aunt of each 

present. The combined application of 150 lb/acre S/A and 250 

lb/Supers ( 19 per cent) is considered the tobacco optimal at present 

for village cultivators. 

Recommendations on Chitedzei/ soils are in the region of 200 lb/acre 
1C1 Compound (5N-l5P2o

5
-l2K20) and 200 lb/acre sulphate of ammonia or 

calciwu ammonium nitrate. This is designed to_ give a good quantity of 

nitrogen and phosphate ·11i th a basement dressing of potash in case responses 

do occur. The choice of Sulphate of Lmmonia or Calci~~ kumonium Nitrate 

depends mainly on the pH leve·ls of the soil. 

I'ertilizer experiments -vri th tea have been in action at S1vazi since 

the m.id-thirties. Since 1950 more complex experiments have started. 

Su.'llmary of these experiment is given belovr. 

~itroge~ (Sulphate of Ammonia)Y 

In practically every country where tea is grown nitrogen is reported 

as having beneficial effects not only on leaf yields as such but on the 

vigour and size of the bush as a whole. ~fuenever nitrogen has been 

included in experiments -v:ri th mature tea in Malawi ( Cholo and Mlanje), 

beneficial responses in yield have been recorded within the season of first 

applicatien and these benefits also persisted with a diminishing response 

for two or three seasons after nitrogen fertilizin($ ceased. In !Hanje 1 

lb. of nitrogen (equal to 5 lb. sulphate of ammonia appro~imately) has 

returned a. long-term average of 4.5 lb~ of made tea per seas.on but responses• 

in Cholo might be less. The experiments there are not old enough to yield 

precise inform&tion. Uith matu.re unshaded tea in both districts there has 

been no falling off in benefits up to the maximum rate used which is 

equivalent to 120 lb. N per acre (600 lb. sulphate of ammonia approximately). 

]} Chi tedze, Agricultural Research Station, Lilongwe, I•[alawi. 

y Fertilizers for Nyasaland Tea, Department of Agriculture, Nyasaland, 1958. 
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¥ii th unshaded rr:ature tea, . .resJonses to 

seasonal di s and mana.t,emer;.t methocl. In wet seasons ,nitrogen is 

more effective than in dry ones. It becomes more.effective the 

unp.runed years than in the season follo1·dng prune anc1 at Thornwood it is 

that an annual ion of 40 lb. N per acre (200 lb. sulphate 

of ammonia approximately) is insufficient to support two or three year 

pruning eye: .:f to tLeir full potential. 

In sw:lmary 1 nitrogen is the quickest re1-rarding fertilizer that is 

applied to unshaded tea and should at present form the basis of fertilizer 

policy. 

Fhosphate (Superphosphate) and Potash ( I:u.Eia te. of Potash) 

Neither of these nutrients have caused neasurable effects on yields or 

bush growth Swazi vrhere they ;-lave been uncler expeJ:'iment for six 

consecutive years with r:1ature unshaded tea. But in the face of Far Eastern 

. experience and f1alawi inccnclusive evidence, dressings of phosph<;t.te and 

potash are to be recommendeci for the time being as an insurance policy. 

Aclequ.ate supplies of sulphur are particularly important for newly 

planted and young tea in Nyasaland, other-:;,Jise "ye~lows 11 symptoms might be 

developed, and if the deficiency is not cured quickly, at worst, death can 

result and, at best, a seriou~ check is given to development. The deficiency 

can be easily·pteverited by applying regular dressings· of sulphate of ammonia 

and although yGung tea does not appear to re ond to the nitrogen, it does 

respond to the sulphur content. Sulphur alone in the form of flo;.rers of 

sulphur can be used, but the quanti ties per bush are so small as to make 

handling d~fficult on a commercial scale. 

According to the information obtained from the Senior Agricult:.lral 

Research Officer in Agricultural Research Station, Chitedze, Ila1mli, the 

mol3l.important r'lutr·ient required in is liJi trogen. 'Cither nutrients 

m,ay .. 'be needed to balance the nitrogenous dre s if rates' are high, but 

in regions where no response to nitrogen is expected, n'o ·~e:iif;~ 1se is 

expecte.d to any ether fertilizer either. 
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far the IiJOst economic short-ter1n dre of fertilizer is a low 

rate of 20 - lb/acre.N. ~'his will hold true over the vrhole 

country for non-leguminous crops 1-ri th the following exceptions. 

1) Recent allmzium ne;>rly cultivated 

2) lake shore 

3) Lov;er river 

4) .aciu. soils com:;:Jletely ruined by over cultivation which 

need very careful rehabilitation. 

In certain areas soil phosphorous is becoming increasingly a limiting 

factor. Soils of Central and Rorthern Regions of inherent fertility 

are the heavier basement complex. Here phosphorous as well as ni troe;en is 

required. The sa-ndier soils of Central and Northern Regions do not appear 

to the short of phosphorous yet, nor do majority of the Souther 

soils ·of the intensity of there. Tobacco, cotton, potatoes, 

maize and young grass seeds are the crops r.1ost likely to require phosphorous. 

It has been rare in the past to legumes respor;_ding markedly to phosphorous, 

and the st responses have been to superphosphate on s~ndy soils 

on v<hich gypsum has equally effective. 

Soil potash levels so far tested appear to be on the lfhole high, and 

very few responses to potash have been obtained in trials. 

Sulphur may be necessary for groundnuts on soil types, if these 

are newly OlJenecl to cul ti va tion and as yet unfertilized. Gypswn is used for 

this purpose. However, if Sulphate of Ammonia and single superphosphate are 

used from to time~ the problem need not arise. 'I'hese fertilizers are 

considered to be most efficient forms of N and P under present circumstances. 

Farmyard r;mnure in Vialawi is of very variable and usually poor quality 

i.e. the supplies of available and total nutrients are low. Very frequently 

manure -vrill no benefit in the year of application, and it may even 

.reduce lds of However if at 2-4 tons/acre together with 

20~40 lb/acre N it s an excellent manurial treatment for , tobacco 

and pota~oes, and crops will benefit from the residues for a further two or 

three years. Hare detailed recommendat are given in Annex. 
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on feed available from 

the natm·al grasslands. Eyparrhenia veld is more or less open 
,. 

with scattered trees and shrubs. llot trials measu.red. the effect of 

fertilizers on Hyparrhenia veld.l/ K ,,ras the only nutrient limiting 

grovrth, and N fertilizel' markedly increased the herbage lei and crLKi_e 

protein per cent. The herbage response was linear up to the st rate 

used, 189 lb. F/acre, >'lith a calculated N recover of approximately 35 

per cent. Split fertilizer applications vrere only advantageous in one year 

out of three. The effect of N fertilizer steadily decreased at successive 

sts after application, and the residual effect in a following season 

was transient. N fertili~ers did not alter the botanical composition of 

the veld. 

B. J. Coxe shov<ed quite recently the responses to nitrogen, phosphate 

and potash >·rhen applied to cotton. 

TAELZ 10 

Results of F·ertilizer Trials on· Cotton in 2arnbia~ 
a) The Dffect of nit::ogen?} 

Yield increase 
lbs. cotton 

. -·---··-·~--- .. ··-per l,EJL._N~--~.J. 
3.8 

2.7 
4.1 
4.8 

7.5 
5·4 

11.5 
J:O.O 

y' C .A. Smith, Studies on the N. 1ihodesia Hyparrhenia Veld .. IV the effect 
of nitrogen fertilizer and defoliation ;·:ount ?-~akulu Research Station, 
Northern sia. 

?} 13" J. Coxe Revietr of :Experiments on the Fertilization of cotton in the 
Southern Province, Regional al Station, August 64 
(paper not 

I 
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The price of a pound of N at the farm gate is one shillin~ and four 

pence and the price of seed cotton six pence per po~nd. This means, 2.7 
lbs. of seed cotton IJer lb. of N is the minimWJ req_Llired. 

( 16). i:ost of the trials showed larger increases. 

ld increase 

6 

rrrial 

1961 38 

1962 30 

1963-l/ 30 

60 

2/ 30 

Yield. increase 
-----lbs. ~-~edcotton/ ibs. seed cotton 

acre lb. P
2
o
5 

363 

266 

394 

226 

245 

395 

6.6 

7.5 
5·4 

8.2 

' • 0 

The price of a pound of P2 0~ at the .:farm gate is one shilling and two-
. ) 

pence (seed cotton - sixpense). The minimun1 required yield increase xould 

therefore be 2.3 lbs. of seed cotton per lb. All trials 

showed bigger increases. 

The field exr•eriments with mg,izeY in 1vhich a sulphur deficiency -v:as 

discovered were in fact designed to compare the efficiency of different 

nitrogenous fertilizers. The treatments Nere~ 3 levels urea, 3 levels 

sulphate of ammonia, 3 levels calcium ammonium nitrate, 3 controls, in a 

rendomized block layout with 3 replications (the three levels of introgenous 

fertilizers •xere equivalent to 40, 80 and 120 lb.JIT/acre). Three important 

conclusions could be drawn from these experiments' 

1} Responses to sulphur-£ertiliz·ation _in JIT .Rhodesia, J .B.I-~. Vogt; Agricul
tural Chemist, l'~[ount r'lakulu Research Station - M_inistry of Agriculture, 
P. Ci. Box 7, Chilanga near Lusaka, l'T .Rhodesia (A paper to be sen ted 
to VTH S sio Internazionale di Agrochimico "Lo Zolfo in Agricultural! 
to be held in Palerrno-Catania from 16th to 21st l'iarch 1964). 
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(1) The statistical analysis of the yield figures from the main 

experiment showed that the differences between the sulphate 

of ammonia treatment and the other treatments 1-fere very highly 

significant. 

(2) A comparison between the yield figures from the observation 

trial and the main experiment showed that the addition of 

sulphur makes urea a fertilizer of the same effectiveness as 

sulphate of ammonia and gave a more than five-fold yield increase 

over the urea used alone. This confirmed a severe sulphur 

deficiency in this soil. 

(3) Although the optimum level of sulphur needed further 

investigation, the observation trial indicated that it lies 

at or lower than 25 lb. per acre. 

In the annex there are some·general fertilizer recommendations for 

extension workers for the 1964/ 6~ season •. 

RHODESIA 

The state of fertility and of the nutrient position in the soil, 

weather conditions, planting dates, weed control, pests and diseases, 

and other factors all play a part in determining yields. In a survey of 

this nature, however, factors such as these cannot be measured, and Table 

ll sets out the relationship between expenditure on fertilizer and average 

yield as found in the sample. The last column shows the amount available 

to the grower. On balance, those spending small amounts on fertilizers 

received the smallest margine and those who were fertilizing at a high 

level had the greatest room for manoeuver. r:I1he Southern Rhodesia lowest 

expenditure group consists mainly of farms outside the main maize-producing 

areas, but which returned high yields and therefore high incomes per acre 

during these seasons. The fall in the margin in the second-lowest 

expenditure group for Nqrthern Rhodesia in 1956-57 is solely the result of 

a poor crop for the one producer falling in the group that year, and cannot 
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be regarded as representative. Similarly, in 1957-58 the Northern 

Rhodesia results were very seriously affected by the poor season. The 

high margin in the ~6 and-over per acre expenditure on fertilizer is very 

largely due to one large efficient producer who was fortunate in having 

reasonable rainfall that season. The twomiddle groups had fertilized at 

a rate commensurate with a far higher yield than they actually obtained 

that season. 

It is clear on the Rhodesia evidence, which has the advantage of being 

from a large sample, that there is an unbroken rise in the average return 

per &.ere as expenditure on fertilizer increases, and although in the 

higher ranges the rate of increase diminishes, there was still room on the 

cost-price relationships of the three years for increased usage of fertilizer 

over and above what was in fact applied. The same pattern can be safely 

attributed to Northern Rhodesia, where the deviation from the steady rise 

is due to variations within the small groups.Y 

Fertilizer is a major factor influencing yields and consequently costs 

and returns. Attention has already been drawn to the low rates of fertiliza

tion on maize in the tobacco rotation and in regions with an unreliable 

rainfalL The extent to which variation in the levels of fertilization 

generally influence production costs, yields and returns is shown in Table 

12 and in Table 13. 

lf Maize Production costs on some European Farms in Northern and Southern 
Rhodesia for the 1955-56, 1956-57 and 1957-58 Crops; Final Results for 
the Three Years, Economics and }~,arkets Branch, Federal Ministry of 
Agriculture. 
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Tha Influence of Ex,Eendi ture on Fertilizers on Yield of M:aize 

and Re turnsY 

l955/5(j./ 

------~~------:------,------:::-···--·-·-------::-:----:----::--------: 2xpenditure on Average Expenditure Margin on Gross 
Fertilizers Farms: on Fertilizers per Average Return over Expen-
1::, per acre acre diture on Fertilizers 

er acre 

s. d. 1. s. d. 
lif. Rhodesia 

0-2 •oooooooo 6 18 10 7.51 14 12 9 
2-4 OQOCIOQIOOO ll 2 15 6 10.96 19 4 
4-6 OOCO<li.OOO. 2 5 l 9 15.55 27 3 7 
6 and over 2 6 18 6 10.94 15 6 

s. Rhodesia 

0-2 ao•••~tooo 10 10 10 7.83 15 14 1 
2-4 O*oo-poo•• 16 3 0 6 12.92 23 15 8 
4-6 ooo•o•••• 16 4 17 6 14.96 26 3 4 
6 and over •• 5 9 14 4 18.§.5_ _ _1_§_ __ , 19 8 -·----------

195.6L5.1ET-- ------
N. Rhodesia 

0-2 .st.tooaP•• 5 1 ll 4 9.33 17 1 10 
2-4 Go:J«:oo•••• l 3 9 8 6. 67. 9 17 2 
4-6 fl.oooooaa 7 5 0 9 12.92 20 16 1 
6 and over •• 3 9 14 8 20.96 32 3 9 

s. Rhodesia 

0-2 (t()(t •• ., •• 9 11 7 9.18 17 15 7 
2-4 oeooooaa 8 3 . 14 2 10.58 17 9 0 
4-6 01'00~0~0 22 5 2 8 14.30 23 9 4 

ll 8 2 - __ ] §_:14__-~_.?5. 6 0 .. u 
-----~--·· ---· ~--· ·---·-· ----- ---··· -- ·r 

__ 19~ 
N. Rhodesia 

0-2 o••oooo• 2 11 0 5.25 10 17 9 
2-4 0 • 0 G a 0 0 4 3 5 6 3.64 4 5 10 
4-6 0000.000 6 4 10 9 4.39 4 11 4 
6 and over •• 4 11 5 9 15~98 21 17 6 

s. Rhodesia 

0-2 0000()00 5 19 7 8.41 16 9 3 
2-4 ~:~oaooao 6 3 1 9 12.38 22 ll 9 
4-6 ooo•ooo 17 5 2 11 12.33 20 9 0 
6 and over •• 20 

,..-., 
:,) ll 2 ---~-· &J.2 23 8 10 

Source~ §:} Es.ize Production Costs on some }!]uropean Farms in Northern and 
Southern Rhodesia for the 1955-56, 1956-57 and 1957-58 Crops, 
Final Results for the Three Years, ':conomics and J,iarkets Branch, 
Federal Ministry of Agriculture. 

E/ All maize valued at ~2.ls.6d. per bag 
£/ All maize valued at ~2 per bag. 
y l bag = 200 lbs. 

i 
·--+ 

I 
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TABb:J] 12 

Avera2,e Costs and KCl,rBin.§ _ _ll,Z_~.E_eE~i ture on F'ertiliz.er 

' Ebcpendi ture j Acreae;,e 
per 

.Far.m 

Yield. -oi ···-. -- ··:~- ----~~-----~ 2er_-'acr~--~---.-. ----
---· ___ _, ____ -r; LC::: 

on Fertili- · ·Farm 
zers Ia.per. 

maize . Value of:I'otal : J§et !Cost of !!'iargin 
per a.cre vut:put Cost of' Return iFerti- ' over fer

-- ip~o~uc- ~roduc--ii~er :tilizer acre 
· tion l tion , cost .. -~---- .. -!-·--···-~ .. -··-· ------- . _____ .. _ . .._._., ... ---.---------.-----·__,.-.-..;;._ __ _ 

i 1 2 3 
I -·---·· "~ -·- --~------ ---- ~---· 

4 6 7 8 : 9=5-8 f i 
·-·~"~''""'---.--·>-

I 
I 

No. Acres ' Bags 

! 0-2 2 88 • 10.43 ! 19.97 : 9.00 

12-4 '18 232 ·10.97 20.93 ~11.75 ! 

14-6 22 270 '15.50 29.64 fl7.60 112.04 

1. 6-8 !.· 19 259 hs. 20 34.81 !18. 72 : 16.09 
\ i 

I 8-1.o '10 421 .19.93 38.12 121.54 '14.55 

LlO an~--ov:_~ r---32_4 __ ;_2_2_._15 ____ 1_4_2_.3_8_j23~0- -~-1-8_. ----

f 10.97 
; 

! 9.23 

19.97 

2.76 
! 

18~22 I 
! .. 

5·25 . 24. 39 

7.15 27.66 

8.85 29.27 

i 
11.24 31.14 

Source: Kaize Production Costs on some European Farms in Southern Rhodesia 
for the 1962-63 Crop, Interim Report on the results for 1962-63, 
Economics and Ivl.arkets Branch r.inistry of Agriculture, Southern 
Rhodesia. 

Similarly to Table 11, this table shows an unbroken rise in the average yield 

per acre as expenditure on fertilizer increases. The increase in yield is greatest 

between the group with an average expenditure of l;,2.76 per acre and the next 

group spending an average of 1.5.25 on this iteli!. Therea:fter the yield per acre 

continues to increase with additional expenditure on fertilizer but at a 

decreasing rate. 

The relatively low margin received by the "1;8-:-lon group was not due to the 

high cost incurred on fertilizers, which was more than justified by th~ high 

yield obtained, but resulted from high expenses for other items. This group of 

10 farms averaged the highest cost per acre. 
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amount available to the gTouer out of 1.rhj.oh 11e must cover all expenses 

other than fertilizer ar.d out of which h~.s tR must be obtained. :.,n 

balance, .those spending least on fer-t;illzer achieved tl-.;_e smallest margins. 

If the first group of t~w farms :is discc;~::.'ded P,G typical~ the last 

column in the Table shows that extra cost incurrec. on fertilizer was 

consistently exceeded bj' tl-.e ext:>:>a rr~turns obcained. 

It is obvious that increased fertilizer dressings up to a cost of 

between !;12 and per acre appear to have improved both yield and quality, 

At higher levels than this, both ld ar.J ity were ssed. It is 

interesting that the same pattern emerged in the 1)61-62 survey, 
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'Table )3 for 

ture 
on J<'ertili
zors "&/acre 

3-6 

6-12 

l 5 

15 OVGX' 

·OUJ:·ce~ 

Number 
of r 

Growers 1 .~rower 

~"'--- ~ .... ,-.. _ 
...... _ ... _____ 

No. /).cre·s 

14 

63 

110 

ti7 91 
i 

14 79 

1d 

___ _,__,. ... '""-~-- ' -~-~~-

1b. I. 

784 5 

7 

• lC 

1 9 C 

912 i 15 

,-.-•Wo'- i. . ·····'- - . --

.... -·~~-

s. d. 

9 l 

6 

10 9 
2 11 

18 3 

'1'A.:3LE 13 

Fertilize~'_r~:s.~o~r.~·-~~~-~~-~~ 

!. 

1 

come over Ferti 
zer Costs 

"' "'' d. I. s. 

.16. 9 1 7 

9 133. . 
9 9 1 10 . ./ 

4 174 1 

d. 

6 

3 
c 
l 

d. 

l. 

2.29 

2.88 

3.10 

d. 

.07 

i 

1izer 
.Costs 

d. 

'Gross 

-37 : 22.7 

~9 .c 
• 19 14 . 

.03 13.2 

1 1 1 2 10 4.19 . .71 39.52 i 9. 
-···· -~- .. --~---..-·-.·- .., ___ -~· ,_1 ~----~----

cost of production of I"h.le-cured Virginia 'Cobacco on some farms in the south-western area 
of the Rhodesias for 196 3 crop, ie:port on a survoy car-ried out b;y the ~conomics and harkets 
Dranch }i'hodesian Nini of Af;ricu1 ture for the 'lhoclesia 'l'obacco Association. 
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So far it had been proved that nitrogen and phosphorous are -to be 

needed for good grass growth in Rhodesia.l/ Nitrogen is need~d. in large 

quantities, and where amounts of up to about 120 lb. of N per acre per 

year are used, the responses are for practical purposes proportional to 
' the runount applied. Smaller and less consistent responses are obtained 

with phosphate fertilizing and these are normally recorded only nhere 

phosphate is applied in combination with nitrogen. In the past the 

phosphorus has been applied almost exclusively in the form of super

phosphate and it is of possible significance that substantial quantities 

of.calcium and sulphur were also added to the soil. 

Mauritius 

In the factorial NFK experiments~ sugar cane was harvested in 1950 

in fourth ratoons, and the following results were obtained~ 

l. Application of 30 kilograms of nitrogen produced an .increase of 

37 per cent in yield· of cans. A supplementary dose of 30 ldlograms 

produced an additional increase of 15 per cent. 

2. No individual response to phosphate application was observed. 

3. In two trials cane responded significantly to potash application. 

4. Average sugar analyses for five crops in this series of experiments 

show a marked decrease in sugar content of canes receiving increased 

applications of nitrogen. Ihosphate and Potash do not seem to have 

marked effects on sugar content. 

1J Improved pastures contributed by D.L. Barnes Federal Department of 
Research and Special Services. 

y Annual Report of the Department of Agriculture, 1950, P.25 Colony of 
Kauritius, 1957. 
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In 1952 the experimental crops of the NPK trials were harvested in 

sixth ratoons.Y The whole series shovted that there was always a response 

to nitrogen fertilizers, that the response was higher in the older ratoons, 

and that the depressing effect .of nitrogen application on sucrose content 

·decreased with the age of the cane. Gn .small planters' •lands responses to 

phosphate and potash applications were generally obtained, but on estate 

lands there was usually no response to these fertilizers except in the 

sugar-humid region. 

Fertilizer experiments vri th different levels of nitrogen in the form 

of sulphate of ammonia applied to different grasses were carried out in 

196l-l962.Y The yield of each grass was greater on plots which received 

150 pounds of sulphate of am.rnonia per acre of each cut than. f.rom those 

plots receiving 50 to 100 P()Unds per acre. In some instances an application 

of 200 pounds of sulphate of ammonia per acre at each cut gave the highest 

yield, particularly for elephant grass. Three levels of phosphate in the 

form of single superphosphate, potash in the form of sulphate of potash and 

lime showed no significant differences in yields. 

1} Annual Report of the Department of Agriculture, 1952, p.5 Colony of 
JYiauri tius 1953. 

gj Annual Reports of the Department of Agriculture for the years 1961 
and 1962. Colony of Iv;auri tius 1962, 1963. 
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Ft"'RTILIZER Reo ommendations for l-fheat, Malting .Barley, Maize and Gra,ssland iii Kenya 
' 

Avail- Recommended Dressings 
able... . lbE;. !J§lr acre 

Soil Locally Crop P 
2

0 N 
---
.'easo!•ally wet greyish loam Much of Kinangop Plateau,01 Vfheat and malting barley 40-60 
l.'Ver . urran cop}Jer dark clay · · Piain and Mau, LoncHa:ni, Grassland 

Sotik and :N..0~nyuki vleis li. t sowing__~~- _ ~ -~ 
ik and Kipsigis vleis Haize 45 

'RAmarks: 
~-~~.~~·:-::;;.·.·.· 

Surface drainage and application of phosphates are essential for successful 

!ark hrown, redd.ish brown or 
~.:ran,;. ·-bro-vm loams at high . 
levrtion on both sides of 

"..he Ht V:J.lley. 

OJrown .r:tnd ~~ark brown ~oa\!1 s 
·ver .J_trk Luff subsoils or 
lS~. 

c:ro·p growing .. on· these so·i·l·s.-

Land above B,.qoo fct• .. 
tween Thomson's Falls 

:Nakuru, Northern . 
Aberdares and Mau, Ho;Lo ,and. 
Tinderet areas. 

Land above 7,000 ft. 
bet11een Nakuru and Rongai 
River. 

Grassland· 
At sowing 
Established 

~iheat 

Maize 

·arassland 
sowing 

E~sta'bJ.ishecf 

40-6o· 

60 and _;35 . 

40' 
''l 

40 and ,r:J;ry 20 after first 
weeding 

45 
45 and 35 

Remarks: The response of wheat here is variable and occasionally wi,l be barely economic: farmexs who 
ol;l,tain satisfactory return from recommende.d: dressings ~:?houl.d try higher rates of application 
totheir wheat. A strong local preference exists :for mir,Leral phosphatic fertilizers such as 
hyper-phosphates as these are considB'red safer to use in dry years and for fortifying the 

. phosphatic fertilizer 1vith copper. 

-·---- -----· ..... 
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;; ; 

Avail-. 
::il LocalTy ·· Crop able 

Recommended Dressings 
lbs. per acre 

-N 
....:---------------------------------·---- Pl>5 

-- rowr -2~ed- to rod loams. · The. slopping un<:lulati_~g viheat 125 

·.ranv.-brown loams 1fi th in- · 
. rea•;i .1g amounts of ironstone 
;onor.;tions in the subsoil and 
;;ver-".ying soiled rook or 
~urray at 2..:3 ft > 

!eddj·h loam to coarse sandy 
1oa.I1l ever red loam to fine 
~andy 

.turir, 
Loam: :soil sets hard 
drought. 

·country between Elgeyo Gras~land 
I<;scarpment and the Uasin At sowing 
Gishu Plateau as near · · Established 
Kipkabus.· 

80 
65-70 and 25-30 

Remarks; Soda phosphate here may 
be supe~ior to the super-

______ :_:_.::__ .. __ _____ _ __ __ phosphates. 

Most cultivated uplands of 
Uasin Gishu Plateau • 

Elgon North and South Nyanz.a, 

Hheat 
Maize immediately 'after 

. Wattles 
Else,w:hei'e 
Grassland 
At sowing 
Established 

Nandi, ~fest Suk and North Maize 
west Uasin Gishu. 

40-70 

30-35 
30-35 follovted by 40 at 

knee height 
65-70 -
6)-70 and 45 

45 followed by 20-25 at knee 
height on unmanured land. 

R.Elma.r,ks: As much maize land as possible should be manured at the rate of 7-lz tons per: 
acre instead of receivingfertilizer. 

~OTE: The recommendations for maize both immediately after wattle and elsewhere are here based largely on the results 
of work UJ1derta¥:en, by the Research Division of the Plateau Wattle Company. This courtesy in providing the 
infqrm,aftiOXJ: is much appreciated. 

Trans Nzoia rE!d plains soils Maize 
Central Trans Nzoia 

·Grassland 
At sowing 
Established 

25 followed by 20-45 at knee 
height 

45 
45 and 20-45 

Rem~k§: Grass-clover mixtures benefit from 170 lb. gypsum per acre in the seed bed 
and later as top dressing in addition to the phosphate and nitrogen 

__ . ap lioation. 
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FERTILIZER Recommended for- Wheat, Malting Barley, Maize and Grassland in Kenya !?age 3 

Soil 

J)eep red and dark red friable 
fine textured soils. 

Deep dark brown and black 
friable clay learns. 

Avail-~ 
Locally Crop able 

P205 
Mach a};:cs and Ki tul Maize 45 

Recommended Dressings
lbs. per acre 

N 

Rema:rks: Timely planting is essential and best responses an obtained with long-term 
~,...., . ....,.... maize provided the maize is taken after a season o::. bare fallow and provided 

e•ffective -vrater conservation measures are adopted. Nevertheless, under the 
prevailing uncertq,:j.n -ru.infall oondi·tions L.1 these C.istricts it is more 
satisfactory to use a short-term maize such as Tab.cJran even foll{CMing a bare 
fallou and to forego some loss of response to fert:Jlizer application in order 
to secure the greater certainty of getting a C~'Op :.f rainfall is short which 

~11 go with usin~the short7 term maize" 

Ce:t.tra~. Pro7ince ~ Soutl: and 
Centra~ ~yanza, ~ipaigis 

Maize following 
~ell f0rLili~er or 
manured pqtatoes 

---
20-25 at knee height 

45 
Maize or unfertilized 
and unmanured land 

Endebens Plain and Foothn-=1-s-=-=W~h-ea:"t--
Maize 

No firm-recommendations available. 
30-35 follo-vred by 20-45 at knee 

Elgon Mountain, Kinangop No firm recommendations available. 
}

1o:cest, Nandi, Lessos,Xcrita,,these soils and in these localities 
KibEnicho and_ Karat ina. areas, 

height 

Crops grow well on 
without fertilizers. 

-----------------~------- ... --:-,--.. ~·"'"'""'•''"--·-·~-----"-·------·-~·-----------------------· 
Reddish-brown to greyish-bro,::l Lighter sandy soils Ghor-
r:oarse sandy loams ~,o CO'L engani Hills, Nzoia Valloy~ 
,-nne:. loams of consider- Hoeys Bridge, Turbo, Lugari 

lJheat· 
Maize 

45 
30-35 followed by 20=50 at. 

knee :height • 

.::ble de;Rth. ._§:Ed M_?iben §l-~5!..:_--·-~ ·--------· -------·---·---------·--·-·--
i.\eddish-brown to yellowish
brown learns over reddish- or 
brownish-subsoils. 

North Nyanza, South Nyanza, 
Nandi, Machakos Hills. 

MaiM 45 
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--·-···---· _________ __.._··--·- -·---. .,. . ......., .......... ,_._ ... _._____ Avail= 

Soil Locally C:.cop able 
P

2
o ___________________ __.:;:~ 

Recom~ended Dressings 
lbs. per acre 

N 

Deep brown bracken infested-. Central Province 
friable loams of low 

Maize 65-70 

fertility 
Remarl:s g Unless this land is limed with agricul t11o:ral lime at the heavy rates which 

laboratory studie.s show to be necessary for its amelioration, maize like 
most other crops will not grow on the poorest sites. 50 lb. per acre K

2
o 

is also beneficial. 

Light grey sands and loamy Elg0n, Nyanza, North Nyanza Maize 28·-25 at knee height on un
manured land. sands with pale brown or pale 

yellow sandy subsoils. 
Remarl:s~ As much land as possible zho'.:ld be manu:-ed :~-t the r;~te of l~ tons per acre" 

lVIackakou, Ki tui. lViaize 20-25 on unmanu:;:e d 11:l.nd as soon 
as the crop is established. 

Remarks~ Il~c;tnure at 7t tons per acre sho1.:.ld be uell .. dccg in or :ploughed in during l<::.nd 

-·------·-· .. ··------·---··---~---- _ _::.~..=..:.: =---R~~~_c,ra~~-gnwh lA.ncl ~_5?s;;_~~~~!...·-·-----·~---- •.. ,. "---·--·"·-~-----·-··-·-----·-
Red and g:;.'ey sands ui ·i;ll, 
or yelJ.o;; .:-J~c11soiis. 

"""'~ (~ ~·V ,_,., Coast~l Rills and Plains !h.ize 45 ani 10-15 in seed bed fol
~'.ui·ring 10 .. 15 r..fte.t' a per:i.od of 

Remar~cs: ---··-.-.-. 
persistent rain. 

The crops should be grO'Im on ridgec and as rn1;.ch maize as possible should be 
given 3 ·tons or manure per. acre Pe2.' annum, placed L1 the base of the ridge. 
On the Coastal Plain, responses are less reli_able than on the Hills and 
farmers here need to try fertilizers for themselves before using them ex
tensively, 
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kW'~ ... ~ ... ~~., •w~~ ..... w .. -~.-- .. - --- Wheat 1 :Nia~ting ~\arley, Maize and Grassland in Ken;y-a Page :~5'' 

Un;Lf:orm black clays- and 
black cotton soils. 

Locally 

Songhor, Muhoroni 

Cro-p 

Maize 
Grassland 

Avail
able 
P205 

At <?9.Wt:t:1g .. 45 

--·-Rec'oin·mencrea Dross 
1 bs. per acre 

N 

and 20-50 at knee 
height 

Established 20-25 - · 
Remarks~ Provision of adequate surface drainage is essential for satisfactory :growth 

and response to be obtained. As the sulphur status of these soi:l,s is 
low, sulphate of ammonia is the recommended nitrogenous fertilizer_p<;trti
cularly· for grassland: . 2 cwt. per acre gypsum should be given to.,grassland 
to encourage leguminous constituents in the 

Kano. Plains Maize 

Remarks: Fertili here is justified only where average_r~inf~l* 
exceeds 4~ inches. 

Laikipia, Nanyuki, Athi 
Piains. 

Grassland 
Established 20-25 

Remarks~ Rainfall is u1:1reliable;to fertilizer,responses are erratic. Ranche 

-'-"• . 

snotild t:ry·nt:trogenous fertilizers on their and see if ihere. 'ai'.EL. 
_worthwhile responses before them extensively. ·' · ' 

~.r 

. i..: 
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!ertilizer Faoto.;rs and Pe~ce_ntage. Content -of Manuria"J.- Constituent ~in some Commonly Used Ni'trogenous,- Phosphatic 
Potassic and C.ompound Fertilizers · · · --- · 

Sulphate of Ammonia 
Calcium Ammonium 
·'.Nitrate 

Arnnio:riium Sulphate 

NilE p 

5 

5 

Total 

20.5-21 

20.6 

N~trogen as N Phosphate as P2o
5 Ammonium Nitrate Water C't 

Total Sol. s 1

1
" 

• 0 • 

20.5-21 - - - -
10.3 10.3 - - -

Pot- Total Total Equi-
ash··. Lime Sul..;. valent 
as as GaO phur Acidity as 

K 0 2 as so
3 

Caco
3 

- - 59 110 

- 10-20 - 0 

J1J'it'rate · 4 - - 26 19.5 6.5 - - - - - 29 85 
Urea 2l .... - 42--46 42-46 - ·-- · - - - - - 75 
Ni-trate of S.oda 6j- - - 15·5 ,__ .. :- 15.5 - - - - - - Basic 
Double, Triple and 

42% :3uper-phosphate - 2~ - - - - 40-50 40-42-'-18 - - 17-20 0-3 0 
21 % "•r . I.e . A • li' • " 

Super-phosphate - - - - - - ? -21 - - 25-30 28-31 0 
:Socia phosphate - 7+ - ... ...: - -24-26 - 18-2.2 - - o o 
Hyperphosphate - 10 - - - - 27.5 - 1,2;.5 - 47 0 0 
Seychelles"Guano - 10 - 2 .... - 20-25 - 11.13 - ? 0 0 
Uganda Rock Phosphate - - - - - - 20-27 - 2-4 - ? 0 0 
Bas.~c Slag - ]=\: - - - - ? - 18-20 - 47 1 Basic 
Nuri~te of Potash - - 1~ - - - .- - - 48.62 0-3 0-7 0 
Sulphate of Potash - - 2 - - - .r- - - 48-52 0-3 39-48 0 
Di-ammoniumphosphate 52 2 - 18-:5---~--18.5 - 48 48 ~=----~- - - o 
10:30:10 10 10 10 7-5 2.5 30 30 - 10 - - 0 
10:30:0 10 - 10 7.5 2.5 30 3C - - - - 0 
and ot ar compounds similarl' 

NOTE: ilE The N factors apply only to crops which can use effectively all the N in the fertilizer, be it ammonium 
or nitrate. 

+ P Factor for soda phosphate in Kipkabus area is 5. Farmers in this area should use the factor 5 instead 
of 7. 

+ P factor for basic slag for pyrethrum is 5· Farmers using basic slag on pyrethrum should use the factor 
+ 5 instead of 7. 



Jl}INEX III 

F~rtilizer_Recommendation~'?r Hai~J.....2round.l}Y-t~~ ... Iotatoes and Cotton 

in Malawi 

A. Maize 

l) lh trogen Soil type and region C~tional dressin~ 

lb. N/acre 

2) 

Northern Region SCL* Plateau 
Eorthern I{egion SL/LS l'lateau 
Central Region Ilateau SCL/SC 
van t:ral l:Ceg icn I la t eau SL/LS 
Central Region Lakeshore SCL/SL 
Southern Region SCL 
Southern Region SL/LS 

Ihosphorus 

Northern Region SCL Plateau 
Jlforther~1 li.egion SL/LS J:lateau 
Central Region Plateau SCL/SC 
Southern Re;ion Iediments SCL/SL 

3) Iotash No response expected 

40 - 60 
20 - 40 
20 - 40 

0 - 60 
(0 - 60 
20 - 40 
40 - 60 

Ot.dressing P2o
5 

40 
40 
40 
40 

IJ.1ypes of fertilizer reCOiilmended; s/ A, Single superpllOsphate; 
16;8;4 if one must have a compound for regular use 

Ma.:x:imum 
Size of 
Response . 
lb gram/acre 
1200 - 2000 
lOCO - l6CO 

0oo 
600 - 12CO 

lOCO - 1800 
400 - :.·co 

llax.response 

lCOO 
600 
600 
Goo 

B. Groundnuts 

l) Gypsum or 
Single supers. 

Sandy soils along border 
of N. Rhodesia - if no S/A 
or Supers before" 

100 lb/acre gypsum 
200 lb/acre supers 

'.::lsewhere residues from other fertilized crops only. 

C. I otatoes 

The best recommendation is 5 tons r Y,N .. + 2CO lb/ S/A this 

400 
400 

vrill raise yields of resistant varieties by 3-4 tons/ acre total crop, 
Alternatively fertilizer about 40-60 lb. N, 20 lb. P and 20-30 lb. 
K per acre. The K recon:mendation is guesswork. 

D. Cotton 

Cn alluvial soils~ 20 lb lif and 10 lb r 2o"', to balance the tendency of the 
nitrogen to greatly increase vegetative growth. Response· up to 500 
lb/acre seed cotton. 

un basement complex soils 40 lb/N arrd 40 lb P'"'Oc::; which will give a 
response of up to 800 lb/acre seed cotton. c ? 

On black cotton soils - nil. 
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Texture 

The texture of a soil refers to the Jlroportions of the various 

particle-size fractions of which it is composed. 'There are three main 

fractions, •·rhich are internationally defined as follows~ 

Clay particle sizes less than 0.002 m.m. 

Silt particle sizes 0.02 m.m. 

Sand particle sizes 0.02 - 2.0 rn.m. 

Anything coarser than 2 m.m. is classed as gravel and is not included in 

the soil analys~d. 

The textural classes commonly found in the former Federation of 

PJ1odesia and Nyasaland, soils contain the following proportions of clay, 

silt, and sand• 

Heavy Clays (HC) lliore than scr;J clay 

Clays (c) 30-50% clay) less than 5Cf/o sand or 

Clay loarns (CL) 20-30/o clay.~ less than 50% sand or 

(sc) 30-50}~, clay; more than SOlo sand 

(SCL) 20-3af clay• more than 5~ sand 

silt 

silt 

Sandy clays 

Sandy clay loarns 

Sandy loans (SL) Nore than 2Cfl silt + clayz more than 

Loc>Jny sands 

Sands 

(LS) 

(s) 

50:}c• sand 

15-207~ silt + 

Less than 15?-
sand. 

clay 80-85'7: sand 

silt + clay ; more than 

Gther textural classes are loams, silty loams, silty clay loams, and 

silty clays, but they are almost unknown in Rhodesia and so are not 

included. 
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The Fertilization of baize in the Sout_h.§lrn Provinc,~.....2.f Zambia 

.Q~E:~_:r'al R.~.commendations for :S:x:tent~oE:_"I'Jorker_s for the 19~4[ 65 _!)eason 

The following fertilizer recommendations have been drawn up from 

analysis experiments carried out in the Province over the past few years" 

1. ~Htrogen 

2. Phosphate 

3. Potash 

4. Sulohur 

Straight ni tro,~en can be applied either as sulphate 

of ammonia, calcium ammonium nitrate or urea and 

should be worked into the soil. This is particularly 

important when using urea. On heavy soils all the 

nitrogen can be applied at planting time but on lighter 

soils a split application of nitrogen is recommended 

(e.g. one third at planting and two thirds at 4 weeks). 

All phosphate should b_e banded two inches to the side 

and two inches below the seed at planting time. 

liJo responses to potash have been racorded_.~in .the. 

southern Province but if potash deficiency is suspected 

then D Compound 8 - 16 - 8 should be applied instead 

of P. Compound 10 - 20 - 0. 

Deficiency of this element has been detected at Kalomo 

but the following recommendations include sufficient 

sulphur to overcome this deficiency. 

Finally it cannot be over emphasized that fertilizer is no substitute 

for early planting, good plant populations and clean weeding. 

Recommendations for the 1964/65 Season Sandveldt Soils in Choma and Kalomo 

HYBRID VARIETIES SR. 13 AND SR. 52 
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Maize after Maize 
Expected yield 

20 bags/acre 

30 bags/acre 

Fertilizer re~uired/acre 

l. 150-200 lbs. P. Compound plus 

275 lbs~ Calciuin ammonium nitrate 

~{0.1Lli·. ): 

OR 2. 150-200 lbs. P Compound plus 

CR 

OR 

OR 

275 lbs. sulphate of ammonia (S/A) 

3. l50-2CO lbs. Single superphosphate 

plus 350 lbs. G":A.N. 

4. 150-200 single supers plus 

350 lbs. S/A. 

l. 200-250 lbs. P Compound plus 

400-500 lbs. C.A.N. 

2. 200-500 lbs. Single supers 

plus 500~600 lbs. C.A.N. 

OPEN POLLINATED VARIETIES - HICKORY KING 

liiaize after Maize 
Expected yield 

10 bags/acre 

15 bags/acre 

OR 

Fertilizer requiredlacre 

1. 100- 150 lbs. P. Compound 

plus 150 lbs. C.A.N. 

2. 100 - 150 lbs. P. Compound plus 150 
lbs. S/A. 

OR 3. 100 - 150 lbs. Single Supers and 

OR 

200 lbs. C .A.N. 

4. 100 - 150 lbs. Single Supers and 

200 l bs. S/ A. 

l. 150 - 200 lbs. P. Compound plus 

275 lbs. C.A.N. 

2. 150 - 200 lbs. P~ Compound plus 

275 lbs. .• S/A. 

3. 150 - 200 Single Supers plus 350 lbs. 

C.A.N. 

4. 150 - 200 lbs. Supers and 350 lbs.S/A. 

N.B.; Hhere maize is grown after tobacco hybrid varieties should receive 
100 lbs. P Compound/acre plus 450- 500 lbs. C.A.N./acre. 
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Soils in Monze - Nagoye l;Iazabuka 

A. B!BRID VARIETIES SR 13 and SR 52 

Maize after Maize 
Ex;pected Yield 

20 bags/acre 

Fertilizer Requ}red[a~ 

1. 200 lbs. P Compound plus 200-25 lbs. 

C.A.N. 

OR 2. 200 lbs. P Compound and 200-250 lbs. 

UR 

CR 

30.bags/acre 

OR 

Naize after Green Manure 
:Cx;pected Yield 

20 bags/acre 

30 bags/acre 

OR 

UR 

CR 

S/A. 

3. 200 lbs. Single Supers plus 300-350 

lbs. C .A.N. 

4. 200 lbs. Single Supers plc1s 300-350 

lbs. S/A. 

1. 300 lbs. P Compouml and 350-400 lbs. 

C.A.N. 

2. 300 lbs. Sinsle Supers and 500-550 

lbs. C.A.N. 

L 200 lbs. P. Compound and 100 lbs. C.A.N. 

2. 200 lbs. P. Compound and 100 lbs. S/A. 

3. 200 lhs. Single Supers plus 200 lbs. 

C.A.lL 

4. 200 lbs. Single Supers and 200 lbs. 

C.lLN. 

l. 300 lbs. P. Compound plus 150 lbs. 

C.A.N. 

2. 3CO lbs. Single Supers plus 300 lbs. 

C. A.N. 
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Maize after cotton (Cotton fertilized with 200 lbs. or more P. Compound/ 
Accre) 

S:x:pected Yield 

20 bags/acre 

30 bags/ acre 

· · Fertil~zer r~l;l}_!~d[acre 

l. 150 l~s. I'. Compound and 225-300 lbs. 

C oA.N. 

2. 150 lbs. Single Supers plus 300-350 

l bs. C • . tL JIT. 

3. 200 lbs. F. Compound plus 400-500 lbs. 

C.A.N. 

4. 200 lbs, Single Supers plus 500-550 

lbs. C .A"N. 

B. OPEN FOLLINATSD VARIETIES e.g. HICKORY KING 

lViaize after Maize 
---·-~ 
Sx;,e.ecte~_Yield 

10 bags/acre 

15 bags/acre 

Maize after Green Eanure 
Expected Yield 

15 bags/acre 

20 bags/acre 

OR 

OR 

l. 150 lbs. F. Compound and 125 lbs. 

C.A.N. 

2. 150 lbs. Single Supers and 200 lbs.S/A. 

l. 200 l bs. P, ~Compound· and 200 l bs. 

2. 200 lbs. Single Supers and 300 lbs.S/A. 

fertilizer .. required[acre 

l. 200 lbs. P. Compound plus 100 lbs. 

2. 200 lbs. Single Supers plus 100 lbs.S/A. 

l. 300 lbs. F. Compound and 150 lbs. 

C .A"lL 

OR 2. 300 lbs. Single Supers plus 300 lbs.S/A. 

fuaize after Cotton (Cotton Fertilized with 300 F. Compound/acre) 

:Gxpected Yield 

10 bags/acre 

15 bags/acre 

f-ertilizer r~ed[acr~ 

l. 100 lbs. F' • Compound and 150 lbs. 

C.A.N. 

2. 100 lbs. Single Supers and 200 lbs.S/A 

l. 150 lbs. F'. Compound and 225 lbs C.A.N. 

2. 150 lbs. Single Supers plus 300 lbs.S/A. 
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F'ERTILIZER RECO];llVfENDATIONS FOR THE 1964/65 COTTON CROP 

IN ZAMBIA 

Trials to date indicate that Ue follo·wing levels of nitrogen 

and phosphate will give economic increa,ses in the yields of seed cotton: 

A. 1Ji trogen 40 - 60 l'Js. N. per acre 

B. Phosphe,t:;; ~0 - 60 lb~ 05 per acre 

It is recommended the,t both thE- nitrogen and phosphate should be 

placed 4" deep and 4!; to the side of the crop at planting. Great care 

must be taken not to allow the fertilizer to fall too near the seed, as 

there is a real danger of fertilizer burn. 

A sui table fertilizer dressing vrould "be~ 

200 - 300 lbs. P. Compound ( 10-20-0) 

plus 150- 200 lbs. Calcium Amrnoniurr Nitrate. 

The higher level of nitrogen s:tould be used on the heavier soils. 
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The Efficient Use of Fertilizers and Lime, Rhodesia 

the ?ranch on 

soil s e .i.1as been correctly taken acco to + 

official instructions isr3ued and that it is thoroushly repres entc.ti ve Oo. 

th.e land for which the r-ecomrt!endations c:::~:ce 

to the contrary is ed, it is also assumed that 

physically in good. heartY a concli tion tta t it is 

examination or is of soil s e o 
O• 

Unless informatio::c. 

soil is 

i ble to assess 

Recommendations are ted for each individual soil to ensure 

balanced c-,nd adequate of .~o'L:mt nutrients whic.i.1 1·lill make possible 

the attaimaent of good, econor;:ic 

conditions for the area concerned. 

On the er Reoornmer:dation 2heet the an;ouDts of and 

for oro~) are shown first, then follow su[)gec:tions 

the commerciall~ ailable fertilizers tl::..at r:iay be used to 

provide these nutrients in suitable form, and the method and time of 

ication; anQ finally the liwe 01 the soil 9 if an;y ~ is 

The purpose of this et is to discuss the ~etho of 

info:r-

uation about the use of alternc:,tive forms of certain fertilizers and to 

exple.in some aspects of the probler.1 of soil e.cidi and the al ten1ativF 

forms of l 

2. 

(a) .?;roadc::,s t before )loughing or 

r;::his is cldvised whBn it is desirable that son:e fertilizer should 

at the time of of T,he land in order to :;."dise the ie1:·· 

tili t;y of 'Tery poor soils, 
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On soils o:·<hioL ,,,re ve:2y J.eiicient in a broadcast 

of fel'tilizer the tin:e 

of t d ~e 

turr~ed in as cle 

On soils Vfhere subst;cmtic:,l c1rnounts of u.ature ant :residues cere turnect 

broadcast aticn of fertilizer, nitrogen may be in order 

to compensate for luicro·.;ial fixation of the decomposition of 

the resiciues. 

Also, on poor soils very fertilizer cations, it i<o 

sollietimes ciesirable to localize only 

the remainder in order to prevent 

of the fertilizer and broadcast 

of roots with ver3T heavy conce~"-

trations of fertilizers. 

(b) Initial application 

'l1his repr esen:ts the fertilizer normally at , which 

should be to tte method suited to the crop concerned 

and the <:wail able. 

For tobacco and other transplanted row crops the fertilizer 

ed in bands 9 bly on either side of the anci s belo-vr 

the root crowns. 

For seeds such as waize 1 beans and groundnuts, and also for 

cotton, the fertilizer may be banded Jso the side of 1 out of contact ui th, 

and belo1rr 9 the seecL, or it may be broadoi.lst and 

turnei in. 

'hth small seeds such as the: small , tlJ.e fertilizer r;1ay be 

drilled with the se or 1 it may be broadcast and disce<i in. 

F'oc:.' pastures lucerne 1 and o the fertilizer should be 

broadcast and deeply turned in. lh th very fine seea..s a small awount of 

fertilizer may· often be r:1ixed with the seed for ease in thiu 

is done the bulk of the f8rtilizer should, nevertheless, be broadcast 

turned in 9 exo on fertile soils vrl:cre the total is sLalL 

" 
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Por potatoes the fertilizer is preferably banded to the side of the 

seed, but if suitable equipment .for this is not available, it may 

in the furrow with the seed, 

placed 

For vegetables the fertilizer rnay ~Je broadcast and <i.t:Jll turned in or? 

if preferred 7 a sui table method of side-·band placen1ent may be used. 

(c) Top-dressing 

Fo:v crops of long p0riod. for late-planted crops, especially 

on sandy soils 1 it is preferably to supply part of the nitrogen required in 

the form of a top-dress in order to minimize possible leaching losses and 

also to enable it to be applied over th~ abtiv~ feeding root zone at the 

ri15,h t tirile. 

F'or tobacco the top-dress should be applied two to three weeks after 

planting~ it may be applied in a ring around the ant some 6 in~ from it. 

After the fertili'zer has been applied the land should be ridged up again as 

soon as possible. The fertilizer does not suffer an;y loss from. exp(Jsure, 

but care must be taken to see thc:~t it is not washecl away by rain and it lS 

considered that some form of light cultivation or incorporation of the 

fertilizer with the surface soil is desirable. 

Por maize and many other tall-growing crops on soils the top~ 

ciressing should be given four to six vieeks after planting it should be 

always be·'well Harked in. ·:Hthother forr:1s o:f nitrogen this not neces-

sary on lands of normal topogrc:phy 9 but it r:1ay be done 'N"i th advantage if 

cultivation is in any case required for weed controL 

On soils the top-dressi!'lg may 

to six Heeks. There 

planted crops on such soils pre-plantint; 

given at any convenient time up 

evidence that for early 

ications of nitrogen are ~s 

effective top-dress and that broadcasting is as effici as band-

placement. The total nitrogeri requirement may, therefore, safely be broad

cast in one operation and, if convenient, it may be given with the phosphate 

at the tirHe of ploughing. 
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For small grains, and t:,rasses brovm for seed~ the top-dressing may be 

applied when the crop is 4 to 6 in. hit,h. It shol..l.ld preferably be applied 

when the plants are dry in or~er to avoid leaf injury. 

For pastures~ in the year of establishu1ent, the top-dressing should not 

be e,iven until the Jrass has becor,le firl[;ly established or~ in the case of 

creepin; grasses~ until some measure of soil cover has been achieved. In 

subsequent years the top-dressing should normally be given at the onset of 

the general rains 1 al thou,_h the ni tro~sen may be split between applications 

timed to stimulate new growth at the required times. 

For potatoes the top-dressing shm.<ld be given two to three weeks after 

emergence. 

For lucerne and other perennial legumes the annual top-dressing should 

be given with the COJ,mencenJent of the growing season. 

Most ;·~hodesian soils are deficient in boron for lucerne production 1 and 

borax should be applied "l·ri th the annual top-dressing, at rates of from 

20 lb. per acre on sandy soils to 40 lb. per acre on heavy soils. 

For cotton the top-dressing may be given at the early squaring s 

For vegetables and fruit trees the times of application are described 

in detail on the special report forrr'!s used for these; crops. 

3. Alternative Forms of Yi tro5enous and Phosphv,tic F·ertilizers 

Several al te:rnative forms of straight nitrogenous. and phosphatic 

fertilizers are obtainable. ':i'hey are not all equally suitably in all circum

stances, althout;h often one may be substituted for another) provided that 

the correct method of application is employed. It is not practical to 

specify on the l'ertilizer Hecormuendations sheet in every case all sui table 

alternatives with the necessary comi"ents on how they shou.ld be used. There

fore~ as a guide to which alternatives are suitable in a particular case 1 

notes are given below· on the charucteristics of the alternative forms and 

any precautions that must be observed in their use. 
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Of the various forms available in Southern ":hodesia only nitrate of 

soda and calcium ammonium nitrate are suitable for top-dressing tobacco. 

i th. nitrate of soda the response is slightly i.,ore rapid~ but at the higher 

.·rates of application leaching losses are &,reater and there is more .• :isk of 

root-burn • 

.i.'Or other field crops, calcium ammonium nitrate~ sulphate of ammonia 

and urea are equally suitable for pre-planting or top-dressing applications 

on most soils, provided that they are used correctly. J.;'or pastures, calcium 

ammonium nitrate or sulphate of ammonia is probably more suitable. 

Calcium amraonium nitrate has the allVantage that it does not acidify the 

soil. ·It also contains half its nitrogen in the nitrate forr.1, which is 

probably an advantage for horticultural crops. Care is necessary, however, 

to avoid contact with folia~e or localized heavy concentrations over the 

root-zone, because of the risk of fertilizer-burn. 

Sulphate of auf:lonia acidifies the soil quite strongly. This is an 

advantae:,e on alkaline soils, but on acicl soils it makes more frequent or 

heavier liming necessary. To compensate for the effect, approximately 

150 lb. of lime are required for every 100 lb. of sulphate of ammonia used. 

T!hen this is taken into account~ it >vill be found that sulphate of ammonia 

is actually Lore expensive than calciuril ammoniw1l nitrate on acid soils 1 

although per unit of nitrogen is slit;htly cheaper. 

Urea is converted to ammoni-w11 carbonate by ruicro-or6anisms in the soil 

and this :Provides amJ;,onia-ni trogen for the use of pL:mts. :1hen used as a 

top-dressing, urea should therefore be applied some•llhat earlier than the 

other nitro;;enous fertilizers. Several other precautions should also be 

taken. 

(1) Urea should not be localized in large amounts near the seed~ 

because certain substances, temporarily formed durint; its 

conversion to nitrates may have a toxic effect athi&,h concent

rations. This danger does not exist if the urea is broadcast at 

any level of ap1::.lica tion likely to be used in practice. 



E/CN.14/INR/81 
Annex V 
Page 6 

(2) It is strongly recommended thai urea should not be used on recently 

limed lands, mvine, to the risk of the forrnation of toxic products 

of decomposition in localized pockets of temporarily high pH. If 

the lili1e can be ad while the soil is still moist at the end 

of the rainy season, urea may be broadcast as a pre-planting 

dressing for the next sumr:1er crop; but if the lime has to be 

c:.p:fJlied later, it is advisable to use an alternative form of 

nitrogen. 

( 3) If urea is applied as a top-.dres[:)ing, it should be well worked 

into the soil because. there is s9me danger of· loss of·ammonia by 

volatilization if a dry spell occurs before it has been absorbed 

·by the soil. (This C:Langer does not exist with calcium ammonium 

nitrate or sulphate of ammonia.) 

(4) Urea is very susceptible to leaching before it has been converted 

to arnn1onia and it is therefore not sui table for use of light soils 

immediately prior to flood irri~ation. 

Urea acidifies the .soil slightly and a)proximately 100 lb. of lime for 

every 100 lb. of urea is re<::_uired to cor:1pensate for the effect. ·(If one 

takes into account the hie:,her nitrogen content of urea, this means that urea 

one-third the acidifyint> ef:fect of sulphate of ammonia per unit of 

nitrogen.) 

(b) Phosphatic fertilizers 

Phosphatic fertilizers are classified accordin6 to their solubility, 

because this largely determines their availability to plants and therefore 

the conditions under which they will be most effective. There are three 

main types' 

(l) Water-soluble 

The superphosphates and the phosphate in standard fertilizer 

mixtures are in this category. The,; are sui table for all crops 

under all soil conditions, but they are especially suitable for 

crops that have a high phosphate requirement :;i.n the early stages 

.. 

• 
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of growth (e.g. tobacco) or over a relatively short period 

(e.g. potatoes). For such crops 3 suitably placed applications of 

water-soluble phosphates are ::ecomLJended. Hater-soluble 

phosphates are also the only form suitable for use on neutral or 
.. . 
•. . .. 

alkaline soils. 

(2) Hater-insoluble, but mainly citric-soluble 

The only example of this type generally obtainable in Rhodesia ;i.s 

basic slag. Although not as reqdily available as water-soluble 

phosphates, it is likely to be as effective as superphosphate on 

acid soils for all crops except those with special requirements, 
. . . 

mentioned above. (It is not possible to be precise about the 

sui table pH range. J~t calcium-chloride pH values below 5·5 basic 

slag should bedefinitely satisfactory, and possibly up to 6.0.) 

Basic slag is unique among fertilizers in that it is also a liming 

material. It has a· neutralizing value ec:;_uivalent to that of an 

equal weight of pure limestone (calciura carbonate), and its use 

therefore provides a convenient indirect means of applying small 

maintenance dressinbs of lime to medium-acid soils. 

(3) Predominantly citric-insoluble 

The rock phosphates and bone meals are in this class. They are 

the least readily available of all phosphatic fertilizers, but 

they are satisfactory on acid soils for crops that take up their 

phosphate over a fairly lonG period. (Contrary to long-standing 

beliefs, however, they ::1re no better in this respect than water

soluble forms of phosphate, except possibly on very sandy soils, 

and their merit should be assessed purely on a cost basis, for 

exa1:1ple rock phosphate is suitable as a pre-planting application 

f'or pererinial crops on acid soils, and per unit of P 
2
o
5 
it is 

considerably dheaper than super-phosphate. ) 
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On the wore acid soils (calcium-chloride pH belo~v 5, and possibly 

even up to ).5), rock phosphate is likely to be adequately 

available for crops.such as maize, unless the soil is particularly 

deficient in availablephosphorus. Itis imporfant, however, that 

this form of phosphate should be very finely ground, and that i:~ 

should be broadcast and thoroughly jncorporated with the soil as 

deeply as possible. 

(c) :Sulphur content of fertilizers 

Another factor that should be borne in mind in choosing the type of 

fertilizer is the amount of sulphur it contains, since this is one of the 

element~- essentia,l for plant 6ro1-rth. 

Sulphate of atnr!ionia, single superphosphate, and the standard fertilizer 

m~xtures, all contain apprecie1ble amounts of sulphur in one form or another. 

1ihen any one of these materials is used at normal rates of application, the 

amount of sulphur supplied should be adequate tb maintain the sulphur 

reserves of the soil. On the other bami, calciUhl amtilOnium nitrate and urea 

containrio·sulphur at all, and d~uble super-phosphates verylittle. If, 

therefore~ a combination of· the latt'er ::'ertilizers is used e:X:clusi vely 1 it 

may be only a matter of time before the sulphur reserves are depleted and 

sulphur deficiency appears. 

As yet, sulphur deficiency is not COLlmon in Southern Rhodesia, although 

it has been reported fairly widely in Northern .Rhodesia. However, recent 

experiments at the Grasslands Resec..rch :.Jtation have. indicated that 

deficiency may occur rapidly on vire;in Gandy soils when fertilizers contain:i.ng 

no sulphur are used. 

It is ther·efore recommended that a combination of calcium ammonium 

nitrate or urea and double superphosphate should not be hsed on virgin soils, 

especially sands, or o:h soils that have received very little sulphur

containing fertilizers in tbe past.· On such soils, ifealcium ammonium 

nitrate or urea are to be used, single superphosphate or a fertilizer 

mixture should be chosen as the source of phosphate? or, al ternativel;y~ if 

double superphosphate is preferred, then sulphate of ammonia should be used. 

as the nitrogenous fertilizer. 

.. 

• 
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.,]·"en it is intended to mix fertilizers before a:plJlication, the physical 

characteristics of the alternative forms should be taken into account in 

making one's choice. In general, physically stable and homogeneous mixtures 

will be obtained. only wl1en povlders are mixed with powders and granules with 

t:,ranules and when the densities of the.ingredients are not too widely 
+, 

different. 

Calcium ammonium nitrate and double superphosphate are.granular .and 

may be mixed with each other or with compound fertilizers. Nitrate of soda, 

sulphate of ammonia 1 and muriate and sulphate of potash are powdered or 

finely crystalline and 1.2ay also be mixed l<Ti th each other, but not satisfac

torily with granular materials. 

Urea and basic. s ar,e in classes by themselves. Urea is granular, 

but by far the 11 lightest 1
' of all the fertilizers, while basic sla&, is very 

finely powdered and by far the ''heaviestn. larmers are advised not to 

attempt to m~x urea ld th a povraered or crystalline fertilizer, or basic 

slag with a t;ranular fertilizer 1 because serious segregation during 

al1piication uill almost certainly occur. 

4. t)oil acidity ancl the l\f.eed for Lime . 

.:: , ' :L:fl~e-·Is not 'a f~rtiTizer in the ordinary sense. Its main ftinction is 

not to supply plant huti'ients, although it does this indirectly, but to 

adjust; soil acidity. For most crops a slightly acid soil is desirable~ but 

if the soil becomeS too acid pronounced, infertility r:tay resul t 1 mainly 

because the avai!abili ty of certc;,in elements (chiefly alu.sin:lum and 

manganese) may increase to toxic levels. Usually such infertility fir8't 

appears in patches, 1rhich rapidly spread, if the condition is not corrected • 

(a) l11ethods of applying lirae 

The effect of lime ia mainly confined to the soil with which.it is in 

direct contact. It is desirable, therefore, to incorporate lime thoroughly 

>vi th the soil throughout the plough-zone, since its primary function is to 

amend soil conditions and. not to satisfy the nutrient requireraents. of plants. 
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This is particularly important when the pH is in the CJ?itical range and 

correction of acidity is urgently necessary. In such cases mere ploughing

under of lime is not satisfactory? because it may bury the lime 'ld thout 

mixing it -vrith the soil above, and, as a result, the soil, may remain too 

acid for crops in their early stages of growth. To overcome this, the lime 
. . 

should be thoroughly disced in, preferably after ploughing. It is also 
. ' 

· desirable in such cases to apply the lime while the soil is still moist at 

the end of the rainy season prior to planting, in order to allow tir.1e for it 

to react irith the soil and correct the acidity. 

If, hcn'fever, lime is ap1)lied as a ~a:i.ntenance dressing before the pH 

reaches the critical rant:;e 9 the method of application is less important, 

provided that the lime is mixed with the soil and not illerely bur.ied. l"lain
r;, 

tenance dressings may be applied vrhen convenient in the rotation, preferably 

before legume orwbeat crops, if these are included; or when grass leys are 

ploughed in. Because of the greater latitude pertuissible in the case of 

maintenance dressings, and also to avoid any risk of the pH approaching the 

level wherefertility may be affected, maintenance of the pH (CaCl
2
)* in the 

range 5.0 to 5·5 should" be regarded as an essential feature of sound soil 

manager.1en t. 

Vhen soils are very strongly acid .. (calcium-chloride ·pH below 4.5) and 

the. total lime requirement is consequently large, it is preferable io split the 

application, applyint, half immediately (to ensure that the pH is raised above 

the critical level) and the remainder early in the subsequent rotation. This 

practice should always be iollowed when corrective applications precede one 

of the c,ore acid-tolerant crops, such as potatoes or tobacco. Haintenance 

.... applications, on the other hand, should be made in. the rotation and not 
i...t "' 

iramediately before pl;:mting potatoes or tobacco. If, -hot·rever~ the calcium-

chloride pH is below about 4.8, it is considered desirable to make an 

immediate application of half the total lime requirement, even for such 

crops. 

pH (CaCl
2

) means pH measured in a suspension of soil in calcium chloride 
solution instead of vlater. It is, on an average, about 0. 7 units lower 
than the pH measured in t-rater as in the past. 

• 
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Under the regulations governing the registration and sale of agricul

tural liming materials in Southern Rhodesia,* five categories of material 

are recognized~ >vhich contain the follo'tring active ingredients,; 

Ground .limestone~ calcium carbonate vd th a negligible amount of 

magnesium carbonate. 

Ground magnesian limestone~ calcium carbonate with a moderate amount 

of magnesium carbonate. 

Ground dolomite; calcium anci magnesium carbonates in approximately 

equivalent proportions. 

Ground liming slag; mainly hydrolysable .silicates of calcium and 

magnesium. 

Ground mixed lime~ mixtures of oxides 1 hydroxides, and carbo{.1ates 1 

of calcium and/or magnesium. 

The purity of the material is descr.ibed by, its nneutralizing value 11 

which is. the weight of pure calcium carbonate that has the same neutralizing 

effect as 100 lb. of the material. Recom11ended liming rates are always 

stated in terms of pv.re calcium carbonate, that is material -.ri th a neutral

izing value of 100. So, if a farmer wishes to use a l!laterial with a neut

ralizing value appreciably above or below 100, he should decrease or 

increase his recoumended liming rate proportionally. Similarly, by comparing 

the neutralizing values of different ma-:;erials in relation to their prices 

and transport costs, he can decide vihich is the most economic to use. 

''ith a fe1,y exceptions, this is the most important factor in choosing a 

liming material more important in fact than its type. \rJhere, however, 

costs are more or less equal, the following may be used as a guide: 

On heavy soils (clays and clay loams) in medium-rainfall zones, 

ground limestone, ground magnesian limestone, or ground liming slag 

is suitable. 

* Federal Government Notices No. 86 of 1961 and No. 43 of 1963. 
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_i_ 

On all soils in high-rainfall zones, and ort sandy soils in medium

rainfall zones~ gro1.md magnesian _jmestone is most suitable, or 

ground slag if it contains an appreciable amount of magnesium. 

Al ternat_i vely? ground dolooi te rna~- be; us :d, h'llt since this mai;erial 

contains a le~rgc amount of magnes:i.um, ~ t is probably not desirable 

to use it repeatedly for maintenar.ce applications~ hut to alternate 
. . 

with ground limestone, ground magLesian limestone, or ground liming 

slag. 

- On soils derived f!'om -:;he mag;nesin,1-rich rocks (serpentine and 

pyroxenite) of the Great Dyke and simila:.:- J.ocal intrusions elsewhere, 

ground limestone only should be usei and not a 

appreciable quantity of rnagnesiUt'TI, 

containing any 

Ground mixed. lime may-be used:satisfactorily instsad of other 

, taking into account the magnesium content of the particular material 

available. Sinc.e, however, it usually contains the more soluble hydroxides 

jWd oxi.~es, it should be applied sufficien·cly in advance of planting to 

avoid any of root-)mrn or temporary 9 localized high pH val:ues. 

• 
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FDD.wH.AL LI/IJT1i.Y Oli' 1.GRIC1JLTURE 

For crops grown on a field scale 1 specific fertilizer recommendations 

for individual crops are normally given. But in the case of market gardens, 

where a:-1·rla.~··-:rarig~··of crops ·is·-usually gro-vm in an int·ensive-'rotation, it is 

more convenient to recommend a basic fertilizer treatment, designed to 

raise the individual soil to a satisfactory initial le~el of fertility, 

followed by standard dressings of the fertilizers considered most suitable 

for specific market-garden crops on the soils analysed. 

(a) Basic Treatment 

''hel[l. beds are prepared in new ground 9 and the first time existing beds 

are prepared for replanting, broadcast and turn in thoroughly the following 

dressingsg 

Rate (lb. 
j 

per acre) 1 
Dressing 

(b) Regular Planting Dressings 
. . . 

In addition to regular dressings of compost or manure, apply the 

following fertilizer dressings and incorporate them thoroughly with the soil 

before planting each crop~ 

Potatoesz Celer;y: 2 As;earagusg 

700 lb/acre Compound c 5.15.12 
600 lb/acre Compound s 6.18. 6 

400 lb/acre Compound 1VI 9.12. 9 
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Tomatoes g 

Peas 2 

600 lb/acre 

600 lb/acre 

300 lb/acre 

Sweet-;eotatoes: 

socYib/acre 

400 lb/acre 

250 lo/acre 

500 lb/acre 

400 lb/acre 

Beans 2 Cucurbits ·~ · 

300 lb/acre 

250 lb/acre 

Compound v 
Compound 0 

Compound D 

Compound c 
Compound S 

Compound IYI 

Compound D 

Compound.M 

Compound D 

Cowpound M 

4.18._15 

6.18 .• 6 

8.16. 8 

5-15.12 

6.18. 6 

9.12. 9 

Onions, Lettuce, Ii'lowersg 

8.16. 8 

9-12. 9 

8.16. 8 

9.12.;9 

F'or perennial,flov<ers the dressing recowrh·en:Ctoo: aoove should be repeated 

annually at the comri1encerl!ent of the growing season. ·For roses it should be 

given after pruning in July~ and for carnations towards the end of the rains 

(early ·filarch). 

(c) Regular To:p j)ressin~s 

For the .crops listed below sulphate of ammonia or calcium al)1monium· 

nitrq,te, at therate-of··l50 lb. pe-r·acre (~ oz·.-,per square yar:d.y; .. -·sho~ld be 

sprinkled in the rows -e-r round the plants at the.times stated. 

Potatoes: 

Tomatoes~ 

Cabbages and Cauliflmv-ers g 

Chardg 

Once, 2-3 iveeks after emergence. 

Once when first fruits are warble-sized, and 

thereafter at 3-weekly intervals while picking'~. 

Tv.rice, at 3-weekly intervals after transplanting. 

At monthly intervals while. pickin.:g! 

* The experience of many commercial growers indicates that quality may be 
improved if top-dressiue:,s of sulphate of potash are also given regularly 
while picking at the rate of t - -iz oz. per square yard. 

' 

• 
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Celery~ rr-vJice, at ll10nthly intervals after transplanting. 

Once after cutting starts, and a2,ain 3 v;reeks 

later. 

Peasg Once before first pods set. 

Onions: Once after bulbs start to form. 

Cucurbits~ Once after first fruit is formed, (but not for 

water melons). 

Flowers: At monthly intervals while flowering. 

No additional nitrogen should be necessary for the following: 

Sweet potatoes, vJater-melons 1 lettuce, beetroot 1 car!'ots, 

pa!'snips? radishes, turnips, and beans. 

(d) SEecial top dresoing 

The following vegetables have a boron requirement: 

Beetroot, chard (s}.linnach-beet), cabbage, cauliflowers, kohlrabi, 

celery? turnips, 1)arsni1;s and raG_ishes. 

To meet this need, bon1x should be d.issolved and wate!'ed on before, or 

shortly after, planting, at the following rates~ 

On very sandy soils 3/4 oz. per ten square yards. 

On loamy soils ••••••••••••.•••• , •••.•••• l oz. per ten square yards. 

On clayey soils •.••.••.•.•••• , .•.••••••• 1-~- oz. I:;er ten square yards. 

These rates must not be exc eded, and borax must not be reapplied to 

the same bed vl"i thin a year. 

Cauliflowers are sensitive to deficiency of Illolybdenum. If signs of 

;
1whip-tail 11 (unevenly-formed, >vhil)-like leaves) develop on beds that have 

been correctly lirr:ed 9 sodium or am:noniml ;,;ol;ybdate at the rate of 8 

per ten square ya i2 ( enou;;h to cover a "tickey·') s:;::.oulcl be dissolved and 

watered on with the bora.."'C. If the soil is acid, the ef:f ect of 

first be tried before resorting to the use of uolybdate. 

should 

(l) ~:here double superphosphate (gTanular') has been recomnended, 
sinsle superphosphate (pm;dereci) oay be used instec"d at t·..vice 
the rate. 

(2) 300 lb/acre l oz./square 
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]elmr~sho-vm urices of COf;lPO~nds and straight fertilizers at the staTe

houses of the COl1Panies in :3alisbur;y_ 

N 
Ni:trogen 

-COEPOU:l'TDS 

P205 
}'ho .s ph ate 

Fater 
Soluble 

z_ 18 
0.5 Nitr. l8.J.Cit.Sol 
L.5 -Amm. - l • 0. Total 

4 18 
~.0 Nitr. 18.J.Cit.Sol 

. J. 0 _JJ.mm.. .. 21 ri'otal 

K 0 
2 

Potash 

15 
15 0ulph. 

15 
15 Sulph. 

1 20 15 

Price per ton 

s. 

27. 0~ 

28. 19. o . 

0.25.Nitr. 20.J.Cit.:.3ol 15 Sulph. 27. 8. 
_____ o.;..;w.75.Amm. _____ ..;;;;2..;;;;l~T~o..;.t..;;;;a..;;.l __ ...._ ________ ~--------------

-2 w ~ 

H~ 

0.5.Nitr. l8.J.Cit.Sol 11 Sulph. 
1. 5 Amm. 19.0 Total 4 Chlor. 

3 --- 18 15 
0.75:Nitr. 18.J.Cii.::Jol 11 Sulph. 
2. 25 ._A.mm. 19.0 Total 4 Chlor. 

4 18 ·-·-15 
l.O.Nitr. .J.Cit.Sol 11 Sulph. 
3.0.Amm. 19.0 Total 

5 . -_- -. "' - 15 
l. 2,5 .• Nitr. ..J.Git.Sol 
3-75.Amm. 16.0 'l1otal 
'''6' ''18 . 
LS.IJitr. 18.).Cit.0ol 

12 
9 Sulph. 
3 Chlor. 

6 
6 .:'Julph. 

26. 9· o. 

0. 

2b. 10. o. 

·25.· 17. o. 

26. 8. o. 
4. 5 •. J\Jnm. 19. 0 To tal -.,.,..-----......----,;--------------

8 16 ~ 8 
J) 

p 

8.0.Amm l8.J.Cit.Sol 8 Chlor. 

1 
10. 0. Ari,m. 

9 
9.0.Amm. 

16 

17.0 'I'otal 
20 

20.J.Cit.Sol 
21.0 Total 

1'2 
l2.J.Cit.Sol 
12.8 Total 

8 
l.O~Nitr. 8.2.Cit.Sol 

15.0~.f\..riiril. 8.2 Total 

0 

9 
9 Chlor. 

4 
4 Chlor. 

26. 1. 

27. 15. 

2. 

ll'lOs t· of the above fertilizers will be available in 50 lb. packs at an extra 
charge of 30/- per ton. 
!:!I These compounds contairi7 Pounds fertilizers borate per ton. 

o. 

o. 

c5. 

n. 

'I'he six first cor;1pounds on the list (.2. 5 J3~ G, K, H, V) are usually applied to 
tobacco, the last four ( P, ~ Z) to t,eneral ·crops. 
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lUTROGEH 

+ Calcium 

_~a trate 

per cent 

10.5 10.0 20.5 21. 5· r", v. 

-~------~------------------------------.._ _____ ~" 
Su1}Jhate of 

Urea 
-----·---'------'"-'-" __ ........_ ____ , 

.... J']'itr-ate-- of 
Soda 16 

21 21 20. 16. 

46 37. 10. c. 

16 28. 18. 0~ 
------~-----------~-" 

+ l'-Ii'ice.quoted is--for 125--1-b-I'lastic ,packs • .>.rice in: lOO.l.h •.. Jute/Poqthene .. is __ _ 
22/6d" per ton additional. , Gne vJill try to llit.:et the actual demand but nmst 
reserve the right to supplyr:'in either pack- at the price for that pack. 

DoLjle 
,Juperphosplute 

3up.:;rpho;:rp0:a te .. 

"'uiTaTe ·or-- -----· 
tash 

P9tash 

SOL. 
_...;...;:.;-·.J:P:..::er . .cent 

;:JUlPH. 
p~r cent 

50 

+ G.f6und :OoloJ,;ite 
12 per,cent 

Grade Fertilizer Porate 

CIT 
801. 

per .. c.ent ... 

39 

19-7 

16 

9-4 

CHL~ 

per 

60 

TOTlili 
per cent 

40 

50 

T 

"" s. 

30. 14. 

23. 1· 

d .• 

c. 

o. 

o. 

4~ 12. o. 

. 2. +8. o. 
p·€;:r:Tr2--1b• 

• 
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