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a: .. SOIL FERTILITY AND FERTTLIZERS IN WEST AFRICA
F.W. Hauck
FAO Regional Soil Fertility Expert, .. .. ... 4»
(Lcera) - R ‘ ¢

B -
S .

In this paper an attempt has been made to cover the guestion of
soil fertlllty and fertilizers from descript1on of the soils to experi-~
mental work and fertlllzer sales to the farmers. The wideness of the
subject makes it necessary to summarize rlgldly, giving the main features

of sach szection,

~ 4s there is still a considerable lack of precige statistisal date

had to be collected senarately.

I Soils, &limaté, orops

Accoidiﬁg‘té the FAO Africa %ﬁfﬁgy, the Wedtern and Western equatorial

region is divided roughly along lines of latdtude: into six zones which
cléssify. the gradusl change from the Sahara Desert in the north te the

rain forest in the south.

D: e L L )
Saharan and sub-—Saharan zones are of minor interest in this paper.

Sahelian zone extehds %}Bh Senegal to audan, covering alsc the northern

............

wet seasgon (sarghum rice). About 40C mm rainfall means that crepping
is safer.. The Offioce du. Niger. in Mali runs 5¢,090 hectares of

irrigated areas growing rice and sotton.

Soils of this zone are mainly: Brown, Reddish~brown, Chestnut and
* Reddish-ohéstnut soils with inclusions of Red-yellow Mediterranean—
like soils. They are of mediﬁm‘fertility, poer in organio_mattg:,
skallow and rieh in lime. -In the scuthern nart of the zone where crops
are grown, red, friable and acid soils are found which are often sandy
in texture and highly subject to erosion. Alluvial soils are widespread.
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...They are suitable for rice production and cattle grazing; . 'black

cotton soils occur in the east of the zone.

" Sudanian zone includes much of Senegal, the éoqthern‘partsloflgali,

Upper Volta, Niger and Chad and the greatef paft of Northern Nigeria.
This belt already shows increasing humidity towards the south. The
rainfall in this zone is between 600 and 1,000 rma. The vegetation is

- open -wnodland savannah. Millets and sorghums are the dominant Subsistence

ereps but maize and root orops, particularly cassava, begin in this zone.
Riee is widely grown in riverine areas. k : K

The soils are very similar to those found in'the southern part af the
Sahelian zone,-including reddish-brown lateritic soils, red-yellow

podzolic soils and areno latcgols.

Guinean_ zone stretches from southern Senegal and Gambla, east %o- Sudan.
In Eastern Ghana 1t meets the coagt., Rainfall.in this area la-between

l 269 and 1, 600 mm. The main subsistence oreps are cassava and maize,

- upland and swamp rice are grown. Small areas of oceffee and coensa, as

' well‘as oil—palm.and groundnuts are found. S g

~. - The most important soils are the deep'réd-yellow friable soils of

. fhe:trepical forest and savannas which are low te fertility Wt quite

resistant to erosion and under suitable managemenf-fhey san beeome of

medium preductivity.

The sandier S'lls are best sulted to fcrest produotion. .Dee), yellow,
friable, well-drained forest soils also occur and altheugh they may be
'permanently ‘wet and lew in nutrlents, under good malagement they are

 suttable fﬂr a varlety of erTsps.

Guingan Egugt!rial zeng whieh is the southernnest zene, is a dissene
tinuous belt beginning in Slerra Leone, widening in Liberla and the

Ivory Cnast and dlsappearlng in Ghana, “to re-emerge in western N;gersa

' and sontinue’ to the Congo Bagin, The annual rainfall is ubually mare
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~than 1,8C0 mp and the dry season less than three months. This zone
has the greatest possibility for tree crops such as cocoay coffee, oil-

palm, barana, rubber. The subsistence crops include cassava, maize,

‘ ]
Pl upland: and swamp rice. o S BERR . ‘
The deep, yellow, frlable forest 30115 mentloned in the Gulnean LI

séne are the most 1mp0rtant of the present ZONE . Poorly dralned
ﬂalluv1a1 and. mangrove 50113 also occur, together w1th Water—logged goils
and small areas 5f the well-dralned, red deep, frlable soils of the
tropioal forest uplands. '

g

. Wlth the exceptlon of the trnplcal Plack and brown earths which are.
:ﬁ“#éf§ soarce, all seils mentioeed would be GlaSSlfled as latcsols. These
are the zonal or olimatophytlc 53175 of the troplcs., They are
characterised by reddish colouru and stable micro—aggregation ﬁhioh
promctes free drainage. The clay fraction is compased mainly .of
kaolinitic minerals with irop and: aluminium oxides. i’ The ‘great majority
- .of latpsols are.developed over quartoze rocks: prbmihentjéﬁbng them are
_}he“granites éxrd gneigses of the. basement- complex,: acldlczschxets and
phyiltes, sandstoneo, shales an uncconsolidated depositis. They are
,alse formed over b351c rocks,:though these frequently give rise to
V‘basisole, Most of the 5° 113 ere old and have been subjec}ed to very

intensive leachlng except in the valleys.

L “

II,Fertillty and Lroductiv1ty of West African So-ls e
i

*  The cﬁaréﬁfbﬂist1c1 of “the fertillty of VoSt African soils have
been” 1nvest1gated by 418 cla531c m3ans of 3011 survey,soil analysis,
plant’ 3ralydts ahd L1616 Experimentil works” Although the picture is

net yet complete, Anf:rmaticn available allows a general eummary of the

soil fertillty,status in West Africa. . |, ) .
LT S i P T SLL e se

‘ IR
D

“1.%The organie matte:r content is gen=rally low and very low for
Iinsfanece in the f-res: “etweeh 2.2 and 2. 8% (0 - 15 cm layer) and in

*‘1'-\

* the ‘savanna s0ils betisan 0,34 = 1.2%% (Ofori).
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'»,  The excha¥ige capacity of these soils is in general very. 1ow.

:nghest Values for the O —= 15 cm layer of some of the forest seils in

" Ghana is 12 me% and of some savanna soils is 2.5 me% (de Eqdredy).

3. The pH of the top scils from some of the ferest and savanna areas
lies between 5.5 and 7T.2.

4. .Nitrogen 'Théﬂofganic matter content in the seil affects the low
nutrient status. By the burning method of clearing the bush ‘&t the end

of the fallow, nitrogen and sulphur disappear. The nitrogen content of

geme forest snsils in Ghana is abeut 0.12%. Values as lew as 0, 5177 are

obtaihed fBrisome ‘savannah soils: About 200 kg N in,the forest and

707"kg N in the savanna soils are-released per heciare per anmum. The

iipate of mineralisation is 3% for ferest and 4)b for savanna soils

(Stephehson and Djokote). A large part of N is lost. threugh leashing.
It scems tha% the reason why the crops often do not show acute, daficianoy
syﬁptoms igs that the planting seasons coinecide with the rise in the

nitrate values'iﬁ\the’soils'(Greehland)r "

5. Phosphorus . As organlc mattsr and the mineral apatite as the

main suppliers of P in the 5011 are loa or nevllglble, the phosphorus

status is uvsually low, partlcularly in the savannah. In addition, most
of the phesphorus is fixed by the high aluminum and iron esentent of the
soils. Values for "avallable" phosphorus (Bfay'é method) range from
1.5 pom to 5 ppm. Generally Pﬁié the most_%efigiént nutrient in West

Africa.

5. Potagsium The importance of this nuirient (relative te N and P) in
Wlest Afrlca 1s still nder discussion. Values of exchangeable K for
gome solls range from O 128 neds to 0.437 mef. These values are
oomparatlvely hlgh GOHSiderlng the amount taken up by the sreps.

Recent flndlngs (rac Fertllizer Program) indieate héwgver, that the
role of petash’ has p0331b1y been under—astimatgd wp to newis
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T. Other nutrients In general no calclum deficiency has been found

but there was no definite effect of llme applled in fleld experlments.
Magn631um deflclency has been found on light soils, partlcularly on )
ell—palm in Nigeria. There is some evidence from experimental work

in Northern Nigeria and Northern Ghana ‘about the sulphur deficiency in
these soils., Micronutrients have been .investigated to a limited extent
and it has been found that urgent problems do not yet ex1st in this

. fleld. R

8, Levgl.of_yields_ Whatever the differences in the scils and in the

hggguirqunts of the differgnt crops, from the agronomic point of view

‘:and“ggnsidering fhé need ﬁéf.impragpd‘égricuitﬁfél preductivity, in
_gqu?al, the.sqilé in West Afpica sﬁcuid’?érponside?edjas ﬁéo%:in all
three main nutrients, This will be proeved by experimental data later

_on in this paﬁer putranofher striking deménéﬁratiﬁn of this fact is the

- ley and very 10& jields obtginéd at present under narmal farming

g candltlons without fertlllzers. As a rough average flgure the

following yields w1thout fertlllzers can be quoted:

~eoera - . 350 kg/ha (dried beansg)

. maize - . ~. . T00 '

~millet:: 500G

. . sorghum - . 760 , -

rice ' 1,000 (paddy) =
groundruts - 412G
cassava 4,000
yams . . 5,000

These ylelds are obtalned under normal ralnfall conditions under

whlch the “Law plant nutrieng status of - the snils is deflnltely the

maln llmiting Factors

intensively used are ‘at least flve tlmes greater.
E : sl e g S A

“The ylelds in countrles Where fertillzer is
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SITT The role of fertllizers

: Two items should be .discussed: brlefly at-the begifining as they
':are very closely connected with the:effect of. fertilizers: the problem
ot (a) organlc matter and (b) the interaction of . fertilizer with ether

Wf”productlon faotors. R

(a) Organic matter In. countries with a traditionally intensive

fertllizer application, particularly in the temperate elimatic
'_zonea, the normal practice is theicombination of heavy
 :organ1c manurlng (for instance 20 tonws' per hectare stable
—‘:manure) w1th heavy dressings of mineral fertilizer (fer
”nlnstance 120-120-120 kg/ha NPK) with an ‘excellent effect.

R, Organic matter 1mprcves the structure, the water hoelding
.capacity, the abssriiion complex of the sqil ‘and provides

plant nutrients. =

In West Africa, experimeﬁfal fiﬁdings (¥ye, Stephensan,
Ljokoto and others) show that there is generally a yield-
1ncrea81ngﬂeffect by organie manure of different types,
‘espe01all 1°utslde the forest zone. Organic manure plus
fertlllzerfusually gives additional increases in yields.
Another experle“ce ig: though the manured land gives much
ﬂ h1gher yleldb than the un—-manured land, the additienal yields
',btalned with fertlllzers are as great on the manured as
e : on the un-manured land. Thls 15 é very impertant faot
which contradicts a stlll falrly common thesis that mimeral
-'ferﬁillzegs would only work in combination with erganioe
mahurg.: '
_ The favourable results by-organié‘manﬁfe have mestly
been achieved in experimental sfé iohs. Unfortunately i
rractioal agrieulture, mahure is-anly avallable in very limited

areas, for instance, in areas of cempound farmlng, and it
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has Leen almost impossible up ito now to cdonvince the farmers to
plant green manure. As only heavy dressings of organic matter

cguld improve this situation,substgntially; from the practical

point of view there does not seem to be much hope. Bearing this

Ll
in mind, it is apjarent that inorganic fertilizers are practicelly

the only reallstlc means of 1ncrea51ng soil fertllity.

. Fertllizer whlch 1ncreaeee ylelds fLrst 1ncreases the vegeta—
tlve development of the plant, 1nclud1ng root growth. As these
parts of the plant remaln 1n _the field, in addltlon to the

. fertlllzers, a certaln eddltional quantity of organlc matter is

_glven to the soil whloh, on naize for 1nstance, is quite consider-~

able. This additional quantlty ig certainly not the complete
solution of “the problem of organic matter but under present con-
ditions it seems to be almost the only possible method of giving
the soil gome additicnal erganic'mefter; that ie, by applying

mineral fertilizers. * '

(v Fertllizer and other_productlon factors Fertlllzer alone does not

. glve the maximum ylelds but the effect of fertilizers iz greater

1f the ¢ ther prautlces are also 1mproved' varieties, plant

“L_protectlon, methods of cultlvatlon, water eupply. An example

from Ghana (Nyankpala) on groundnuts shows what can be achieved

by 1mprovement of 211 production factors including fertilizers.

" eNormal zroundnut yield : 470 kg/ka
Yield by closer smacing (90-15 cm) t+ 800
Closé dpicihg + 100 kg/ha Single Superphesphate
(20 P205) : 1200
Cloee spacing + 85 + seed dressing (Dieldrex A) : 1320
Close sp301ng + S3 + seed dre581ng + 1mproved
e - " variety - : 1580

The comblnation of all factors, of Whloh fertilizer is one, has

increased the yﬁeld almosi Cour~—fold.
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It is generally accepted that 505 of the yield increases achieved
<in.‘the world durlng -the last 100 years are. due to the appllcatlon of

fertilizers.- The other 50% is, shared by the other faotors.

Fertilizer experimental and demonstration work i

 The' exPerlmental work with fertilizers started in West Africa

“about 30 years’ ago; “ Much has been dohe inside experlmental stations

and in some countries such #s Senegal, Ghana and Nigeria, also outside

" the stations. Typical examples of fertilizer ekxperimental work follow:

P PN

Senegal: A fertilizer field experiment on mlllet in Senegal was

3

| interpreted with the help of foliar- diagnogis. ' In this experiment,

; comparlson ‘was made between the three following four—year rotations:

k]

- burnt fallow - groundnuts - mlllet - grcundnuts B
- fallow turned~under - groundnuts - millet - groundnuts

mlllet used as green manure - groundnuts - millet - groundnuts

EFfeaidor fér%ilizéré‘wére-étudied,=applied"to different crops
as follows' N, on millet, 30u kg/ha of ammonium sulphate (21% N);
P, on Tallow, 500 kg/ha of trlcalclum phopphate and K, on grouadnuts,
85 kg/ha of muriate of potash (60% K O) S :

The responses of millet to the dlfferent treatmenis were:-

Effects of the different kinds of fallow ang the fertilizers applied

Unfertilized Pertilized (NPK)
Cyield . yield
| kg/grain/ha” kg/grain/ha
" _Burnt fallew ot 912 _ - 1565

Fallew ‘turned unders col244 C . 1809
Millet used as green ' . S
manure : 1070 1974
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| Without any fertilizer the dlfferences between the three kinds
of rotation were not great. However, fallow turned-under was
signlflcantly better than burnt fallow, SRR -

The effect of fertilizefs.was very laféé“and thé”response varied

between 45 and 85%, depending on the rotation: : When fertilizers were
applie&;'fhe rotation that included "millet used as ‘green-manure"
gave the hlghest yields, szgnlfloantly higher than those obtained for
burnt fallidw. - ; '

' The Insti+ut de Recherchés pour les Huiles et Oléaginsux (I.R.H.O.)
T gsrridd out pre-~eitension trials in connexion with the féllowing
rotationt groundnuts - food crop ~ groundm'ts, folléwed by two years
natural fallow. The following NPK formulas, whlch differed according
.+. %o the region, were applied to the groundnute: 6—20—10 at 120 kg/ha,
14-12~0 at 103-kg/ha; 4-11-32 at 153 kg/ha; and 10-0-38 at 103 kg/ha.
The last three formulas also contained 3 kg "Nutramine” {miero-element

mixture).

+ -~ Results: In the Xanlack area wvhe T-~year average of groundnut yields

was as fellows:

.+ With fertilizer _ 1,850 kg shell nuts/ha
Without fertilizer 1,310
- E " Increase by fertilizers 540

&an La.irei:é,ge inecrease of 415,
“”w‘thncrease due to fertilizer (residual): 190 kg grain/ha, i.e. an
. average increase of 48%, which alone would gustify the use of

e i

fertilizers.
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Groundnuts: The'follbﬁing NPK formulas weré'bombared for five years in
" @ix different areas of the country: 6-10-20, 10-14-8, 6-20-10, 16-6-2,
7<24-3. - - . SR S

“On an average the best ylelds were obtalned by 6 20»10 kg/ha
which gave an increase of + 23% (= 479 kg/ha , + 40% (= 334 kg/ba),
4 9% (= 506 kg/ha), + 55% (="413 kg/ha, + 28% (= 417 ke/ha), + 32%

~{= 585 kg/ha) in the different regions. o T

With these ylelds the value. cost ratio of fertllizer appllcation
would be in the range of l 45 to 2. 53 to one.

it

Sorghum: Among the five formulas which have been combaredtin four
years experiments, 9-21-0 was the most successful, giving 26
(= 336 kg/ha) increase.

\..\.\- B

Rice: The effect of 40-100 kg/ha N proved very successful in the area
of controlled irrigation. of the Office du Niger. Minimum N fertilizer
proved toihe the mosfiefficient. In spite of low analysis results for
P, the effect of phosphate was low. There was some iAd3cation of

maximum deficiency.

Maize: In a series of experiments, N, in doses of 150 kg/ha, sulphate
¢f ammonia (30 kg N) gave a highly significant increase of~126:.. The
effect of 80 keg/ha is fairly significant. A double dose of this gave

very highly significant, increases.

Liberia

Four trials were carrled out on swamp rice. The source of N
Was urea, of P205, rock phosphate and of K O, muriate of potash. The
,xnoreases dye to rock phosphate gt a.rate; of 45 kg]ha P205 were 22%

- cver control, about of the same range as-the.inopegses obtained by

SEIL L e, Ar s
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enly 22 kg/ha P2 5 from single superphosphate in neighbouring countries.

There was nc interaction of plant nutrients.
o

The responses to 45 kg/ha of N (urea) are 177 and, as far as the
results are ‘comparable lower than the responses to 45 kg/ha of Ny, in «
‘the form of sulphate of ammonla, obtained in aenegal 21 and 61%

increases in two cases.

The trials were carrled out on swamp rlce, u31ng the variety
' "Senegal§ Plant nutrient levels were 45 “to 67 kg/ha 1n contrast to
' the 22 to 45 levels used in Ghana and benegal. The 1noreasel are
also shown clearly in the categories with one, “two and three plant
- autrlents and also at ‘different lewvels of ‘application of plant
nutriswta. B . S

. Liberia -

4 Trials, NPX 45-45-45, K,P K, 67 67-67

Yields .. Increase Increase . . Value:

!kgfhaz (kg/ha) - (#age) - sost ratio
T Contwel : 1,742 - LT -
T e 2',(_'):36 S 294 T o 2,2
P 2,120 ° 387 Y . 443
X 1,993 251 14 3.4
NP 2,473 731 42 - . 4e2
. XK 2,029 . 381 22 . 2.4
PK 2,407 .. 665 . 38 4.8
NPX 2,702 960 55, 4.3
N.P.K 2,899 1,157 66 3.6

Price of rice: .0.204 per kg;pdiéatbﬁfhé fawmer.

.. As shown in the 1ast l.lumn of the iable, the value. §o8t vatie
.:‘all 8 feltilizer treatmants pay, the best, of them be;ng P with 4.3,
_NP Wiih 4-2, PK Wlth 4.8 and NPK Wlth 4-3.

By
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Ivory Coas i

~u

Banaha. In experlments w1th the NFK formulas 5—1“—;4, 9-13-18 and

' 10—15—00, applled in quartltles of 400 - 800 - 1200 ~ 1600 kg/ha, the
following results have been ohtalned the best increases by 1200 kg/ha
of the formula §5-19-24 (= 60 N, 140 P,0g and 280 K, o), applying this
formula already in th%,igcond year, a yleld af 54 tons per hectars of

'bananas was obtalned onmpared with 21 tqps per hentare on the plot
withaut fertlliyers. | - e

Cocenut palm: IRHO reports the follpwing experimental_:esulta:

PR T
. 3

With#ut . .15 kg per palm MP

T a2 o ofertiligers o per year
o SREARaARES —gr—
Jumber.gf nuts per S :
ralm and year @ 22 .. e 43
‘Welght of conra/palm/year 3.2 R £

. " i e
Oil—p;ihﬁ General treatment iz an NK mixture up o abeut ,the fourth
year. From that tiﬁe on, 1 -~ 1.5 kg MP per palm is normally used.
No rewmarkable effect has been fsund with ﬁhosphate but a number of
fertilized plots have shown magnesium deficiency. Yield increases from
' .2 tons ber hectarg to 10 tons per hectare have been cbtaimed in

experlmental stations. e

G hanga . e - S e .
Ceooatr The Cooua Research Institifte, Tafb, is oarrylng out trials
;- wikh fertilizerseand diffdrent types and’ r“rad.es of shade on cocoa.
A fertilizer asplication of 46 kg/ha N, 70 kg/ha P2 5 and 50 kg/ha
KZ. gave nearly a ten-fold inerease in 5 years on non-shaded plets .
- from 360 kg/ha te.3,0008ke/Ra. The'sffect of’ ferﬁllizers is about half

on.the plots with full shade. The beat’ fertilizer effect was achieved
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from phospvhorus. The results available zo far show that fertilizers
should only be applied and will show thelr”full “effesct if combined
with improvedumanagement ‘practicés.: Altheugh reduction of the shade

résults in an-ifimediafe inéreasé of tocoa yréld; the signifieanee of

O

the loss of organic matter Hab>to be eonsidered.” Wark®on®23 cocea
" .8eilsy represénting the major oodtoz regibns in Ghafia, shewéd that
- averages of 50 — 95% of the totsl phosvherus, 95% -of #fhe fotal
E nitrogen 4nd over 5% of the total silphur of #hess séils Were found
in erganie matter. SRR o e
‘Maigze: 150 trials were farfied out oR miize farme-In’'5 mafze growing
distriets. The responses ta 12 kg/ha N were high in three out of ths
cflve distriects. Tﬁe double quantity of N gave a further 30% inerease,
= T00" kg/ha. The response to phospherus combined with either N ex K
was in general low. However, in one distriet.a.phesphorus rate of
0 12 kg/ha together with 25 kg/ha B g5ve 4 Tesp4sfiise of more than 8%
. aver mentrol, = 830 kg/ha.*”InéreaSés”&ﬁé 6 potassium alene were only
ebtained in one district. In all distriets the applieatien of 40 kg/ha
K:Q_gagether with N and P inercased  the:yields eonsiderably.

FAO Fertllizer Pregramme

-

The purpose of the. FAO Fertllizer Pragramme is to inerease the
applieation of the teehnically and eeenomieally right types of
fertiligers in West Afrisa,

The Fertilizer Programme has to previde the gvvernments with
reallstlc flgures for the nlannlng af the develonment of fertiliser
a®plisation in the coun ry as a whole and to give advloe on this field.

L

Prinaigle:

(a) The Pregramme ia based on previous axperlmental results availakle
in all the counirles taklng part.' It 1s con31dered as a
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(#)
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oomp;ement té prev1oul ‘research work w1th a very nractlcal
aspect. It can be estimated that about one thlrd of ‘the work is

v

researqh and'gbqut two thirds is demonstration and extension work.

A very wide" “basis for the Programme has been choaen, includiuag
much larger numbers '6f trials and demonstratlons than have been
done before. All fields are outside the experlmental stations on

farmers' fields under. practical farming conditiona.

The quantities per acre of plant nutrients have been chosen
accarding to the economic minimum which gives svill a relatively

high yield inqrease, The rgsults should be immediately practiocabla.

The croépi- covered by the Ferfilizer Programme so far are mainly
annual ones: maize, millet, guinea corn, rice, groundnuts, yams,
cassava, béans and vegetables. “As far as possible, fields have
been selected on which improved varieties are already grown and
improved methods-cf cultivation applied. Hewevé®, the percentage
of these is not more than 55 of the “total number of trials and

demonstrations., .

The extension éspect of the Fertilizer Programme is tsken very
seriously because the practlcal demOnstratlon of fertilizer effects
on the farmers' bwn fields are the best means of extension and

publlclty for fertlllzer appllcation.l

The execution of the Fertilizer Progfamme makes it essential
that a close co~ederation be maintained between research on one

hand and agricultural extension on the other.

The follow1ng countries are taklng part in the Fertilizer

Programme in West Africa at present. Ghana, Togo, Nigeria, Sensgal

and Gambis. We are in contact with some other West Afriecan countries

concerning planning of ‘experimental work and exchange of experiences.
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~ Pivevother cocuntries in West Afrlca’are on. the walting list for

partieivdtion~in. the Programme. - ' R

The total number of trizls and demonstrations laid out in West

- kfrica to date 18 15,500: :The full results are avallable ‘now up te

LmE
e

. major se@gqnsfl9627gnd:%963.,

Maize

‘miner saaéonﬁ1963/64.=ﬂThe:hérVeSt of the major season trials 1964 is
" not*yet completed. T otim oo oo 0 U1 et

" The technical and economic results presented below are from the

B

13
LA IR Y

87 trials, NPK 22.5 - 22.5 - 22.5 Kg/ha

e ‘Né?éKé 45 u€45;4 45 - ¥gfha:- -7

¥ield increasé- ‘.- ~vNét return .. Ecn YCR __

}cg;fha i R -tfha s

C Gemtpel” T80 - T e T -

)
P
K.
w416 38 11 . ... . 1.6
S -
PK

,262 . 24 [EERAN . _L_r_9 E .- el 2‘0
277 25 Lo e o
284 . .26 . . 16.5 . . . 56

L BT S S

L3460 032 0 11.5. e 1.9

46T .. ..o 43, .., 205 i 2.6

NPK 676 62 27.5 243
NP K Lee e BB 9wt 19 krmm o DTS5

L B T R S

v ¥ VOR = Valueé:.Cost Rativ = Valueé-of the: ivierdased «yield divided

by the cast .of the fertilizers.

S A e PR N

T o R s o o F Ry Fee e
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Rice .~ 16 trials, NPKI 22,5 ~22.5 < 22.% kg/ha""

NP K, 45 - 45 7”45 kg/ha

g

20 Yield increasei‘.':..l . Vet return VCR
SAT _&Lk h.,a'_ Ggé R $£ha St

Control 4! 955 " - 95 -
N 563,_‘-_‘.;: 5% ¢ ny 47.19 6:.;1
P 673 76 57.90 Te2
K R S Ll r508 Plenis 33, I R v 47.60 Lo 15'9
o o e 94.‘_”m"ﬁff“ibéiﬁ;‘”T;y;_;‘4q$
CPK ¢ % 8T 138p 145 125.60 10.9
NBK . .. 1740 .- 182.0. - f 0152660 4 5

oo NPLK - e o 2158 227 172.20 4.9

-~ somes LT . e
. Doa . R

Yams . 14 Trdals, NPK 22,5 - 22.5 - 22.5 kg/ha

N /N Aﬁ5;“.45‘:_4zhﬁ!kg/hau i e

" Yield increase Net return VCR

Centrel 6057 - 170 SR B
N , 1743 29 40 5.4
P 1630 28 38 o 5.2l
K o350 a6 BB 3.9, -
e - sz ;  22; T;\g_g . e
X 2415 40 7 B 5.4
PK 1926 32 41.5 4.3
NPX 3062 51 64.5 4.0

NP K, 3538 58 56 2.3
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Croundnuts

4

Control
Fy
Py

Bsst fertlliz

E

6 Demonstrations, P15»22.5 P25f5459 kg/hgx;m
Yield inerease Net return VCR
kg/ha - : s/ha

1334 165 -
374 - 28 . 36 4.5
3 59 76 447

. S
er treatments (technlcally and economically).

1Maize. NPK 32,5 ~ 22.5 - 22.5 kg/ha gwves a 62% increase over

Rice : NPK 2

~ v

Yams : NPK 2

Cmeundnuts:

Latest r
18 kg/ha N.

¥4 geria

centrel and z VCR of 2.3.

g
S

2.5 ~ 22 5 - 22, 5 kg/ha gives a 182% increase bver
- sontrel and a’VCR of Tu5e

2.5 - 22.5 - 22 5 ﬁg/ha gives a 51% increase over
: : © % “contrel and a VOR of 4.0

P45 kg/ha .éivéé.a 59%Tiﬁ;§ease over contrel and
a VCR of 4.71

esults indicate a favourable effect with addltlonal

49 T

Maize

rials, NPK 22.5 - 225 - 22.5 kg/ha
NP K, 45 - 45 - 45 kg/ha
N
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io.¥deld increase s Net réturn VCR
. Control 1268 - 53,0 o BRI
N 360 28 AT 7.0 1.8

. 1.
a «P ~. 397 31 8.6 2,0
X LLoae341 26 ~I0.6 3.4
. NP S, 440 34 0-12,5 1.1
<, = NK SLeAT0 3 8.5 1.7
- PK 402 31 T 5.0 1.4
NPK "4 26 33 = 1,0 0,

«.*N_PK 463 36 -18.0 o e ~8.5

2.2°2

Rice: 20 Trials, NPK 22.5 - 22.5. -.22.5 kg/ha ‘= . ..

SRR ETRTA : NEPQKE 45 - 45;—' 45 ‘ kg/ha

L. ety L -

Yield irncrease Net return VCR

« e O e ﬂm . _oé w‘

Control 1400 RS LA‘Q I -
CaNoe e s L e 32 220 . @ 03,8

P : 313 29 22.6 3.6

KX 310 22 27.6 9.1
g o RSy 1.8
101 R 280 20 16.5 244
NPK._ 38 8 g T
N_P | 559 48 18 1.5

X
- ) ‘. s

YT @ %

Yams : 34 Trials, NPK 22,5 ~ 22.5 - 22.5 kg/ha

N,PK, 45 - 45 = 45 kg(ha
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VYield increase - Net return VCR

Control Qgég - &g -
N 2372 25 5o 8.4
P 3579 27 7 63.6 8.4

X 2128 vz 5646 18

. 3604 3B 84,5 6
Tk 3013 . 32 125 1.5
2 235y 25 o 5.5
. NPK o 3159 33 69 4.5
‘zghp X, 3455 36 59 ¢

Best fertlllzer treatments‘_

L
Maize The comblnatlona of nutrlents have not prove( goononie en

local varieties. They pay however on impreved varieties.

. N, P and K at-22.5 kg/ha give an aférags inerease of 30% ever sontrol
and a VCR of between 1.8 and 3.4. L

Rice PK at 25:5 kg/ha with an inoréégé'of 31% over control and
' a VCR of 3.6,

NPK at- Lh.S kg/ha with an in¢rease ef '87 aver aontrﬂl and

Xams NP 22.5 kg/ha with an increase of 38% ever contrel and
* a VCR of 7050'

NPK at 22.5 kg/ha with an inefedse of 33% over euntwsl and
a VCR of 4.5.

Senegalas

Rice 14 Trials, NPK 22.5 » 22.5 - 22.5, keg/ha

NP K, 45 ~ 45 - 45 kg/ha
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Yield increase . Net return ;;S/ha P YCR

kg/ha %  Unsubsidized Subsidized Unsubsd. Subsd.
‘Centrol 143 . - 38690 114,60 - -
N oioar 500 + 35 32,38 .. 35,70 502 9.3
P 315 26 23,00 .4 26400 4 ;. qbe2 7.5
K 396 27 21470 ey 2970 . T.9  15.3
NP 467 32 22,70 ‘28\10 2,6 4.0
NK 553 38 . 32.50 \(31 o 3.7 T.0
PK 471 32 26,70 31, 70 3.1 6.3
NPK 628 44 31,50 7 39080 T L5 4.9
N2P2K2 1175 82 56490 72-70 .p PeD 4.3
Nye.. 891 61 ® 54,30 Y 61,1077 4.5 8.2
Nng 885 61 -J4'4gi o r :.w53:?9 - qn;2‘4 3.8

Bag i@ e e AR . . . L
Millete 19 Prials, NP{,.22.5 - $2.5 - 22.5 keg/ha

BBy 45 - 45 - 45  kg/ha

ey
AR

. Yield insrssse Net return 3/ha VCR

. kglha % Unsubsidized Subsidized Ungubsd. Subsd.

Gentrol 609 - 48 48 - -
N 395 65 23 27 4.4 7.8
P. ... ..~ 316 52. . 16 =, 20 snp 2.8 5.0
K, . .. 34 52 . . 22 23 12,0 24.0
NP. -, ... 4%2 . 79 - . .21 28 2.4 4.2
FK S 372 61, - 20 23 3.2 4.8
K 336 56 15 .28 2.4 4.3
NPK 529 87 . 23 30 2.3 3.7
N2P2K2 629 163 2 L, 1.3 2.2
14-1~1 (278kg/ha) 514 B84 21 34 2.1 6.7
14-7-7 (546Lg/na) €53 107 12 39 1.3 4.6
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[U:.  Groundnuts . £6 Deémonstrations, NPK. . iliio

- . e, ;. JXYield-increase Net return : cmixen VCR
o o A kgﬁ_gﬁ < P Unsub, Sobs Unsub. Sub.
Bt §¢Contr01ﬁ@‘ev 1046 80. 0 é& Ei: - -
D UeG-pu-10%(135 287 1 27 17 ig- 2.8 4.0
LA AL k&%ﬂ SRS . ML ﬁ?
6-20—-100-1 = Y P
) (278 kg/ha 315 . . 3e 9 15, 1.5 . 2.1
'8.3-8.3-83 33 30 19 2L 30 43
- (135ke/na) e | .
.8,3~8,388,5% gt .t ;
A o (270 kgfha) 318 -, 3 11 16 1.6, 2.2
-Bagt feftilizer treatments
Rice N 22.5 kg/ha gives an inmerease of 35% ever eontrsl and a VCR
- et 5,2 (unpubeidized) and 9.3 (subsidized).
N 45-kgfhd gives an increase of 61% over eontrol and a VCR of
4.5 (unsubsidized) and 8.2 (subsidized).
.f*f . NP 45-45—45 kg/ha treatment ﬁith 827"increase sver control
BRI i d ' gaVe the hlghest ineresss but it was less
- - e e0onomic. - Lo e

I

Millet N "22.5 kg/ha gives an increase of 65% ever control and a VCR

N L S of 4.4 (unsubsidlzéd) and 7.8 (aubsidlzed\
i NP "22.5 kg/ha gives an inerease of 7%% over central and a VCR
: of 2.4 (Yinsubsidized) and 4.2 (subsidized)

NPK? 22.5 kg/ha gives an inordase of 8?p over control and a VCR

0 ; L of 243 (unsub81dized) and 3. T (subsldized)

Groundnuts 6—20—l0 (135 kg/ha WPK) glves an increase of ZTp over
o contral and a VCR of, 2.8 (unsubsldlzed) and 4,0
(subsidized) &
8.3-8,3-8.3 (135 kg/he) gives an inorvease of 30% ever contrel
“and a VCR of 3.9 (unsubsidized) agd 4 3 (subsidised).
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As the Fertlllzer Programme is npt .wet finalized,; the follewing

conclu81ons shoulQ be .cimsidered as preliminary.

The increases per unit of plant nutrient are'uehaf&& larger than
expected under average farmlng conditions,  The . total average

increaoe af all experlmeﬁte carrled out within the Fertilizer

;._ Programme in, West Africa is 65% »ver. non-fertilized plots. For

~Lless and in- ngerla abou't 307 leas.'

2

t‘ogmparlson, the .average, Aincrease 1n\1962 in the, Near East

Fertilizer Pragramme with cemparable quantities .ofy fertilizere per

. . hectare, yee\42%. ‘In_Northern Latin Amerioca, the..average increase

of 83% over control has been achieved by a deuble dose of

I TR A Wi’

fertilizers on an average: i uo i 0 St TR

The Wiggbat West African aﬁerageﬁiﬁcreeee in 1962-ﬁes in Ghana

(79% ever centrel.) In Senegal ‘the average 1ncrease was abeut 190%

.

:Triels;c@rried out with increasing does of the three plant

- .nutrients NPK she¢w- that under- average conditions the biggest

3s

increase of yield is, sochieved: by the first’ 20.Kkg per hectare of
each plant nutrient._ There is a further conelderable increase
between 20 and 40 kg/ha whlch 1e usually aleo economlc tut the
yleld curve flattens ch31derale between 40 and 60 units ef plant

nutrlents and 13 almost horlzontal between 60 and 86 units. As

"soon as 1mproved varietles are ueed and the methoda of eultivation

1mproved and or couree also 1n 1rr1gated areas, larger quantities

of fertilizers’ por hectare are Justlfled.

w1th a Pew exceptions,

The results in all Neet Afrlcan countrles,

;show that two plant nutrients glve a hlgher 1hcrease than Jne and

ﬁw“that three piant nutrlents give more than twe.s In the ferest, N

r.l

'glves the main 1ncreaee but there is a further eeonomlc increase
Wi an addltion of P. In the savannah, the P effect is the

gyt

"blggest bat the addltlon of N glvee a further 1ncreaee. The

g, T L] s . T
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increases by combination of NK and PX mere lower. - .When NP is
combined with K, there is a.considerablei:and economic increase in

60ﬁ ef the trlals. o - H o .

”ﬁ4; There was not muqh interaction between -theidifferent plant
,. mitrients. but usually & simple additive; effect,. . Potash hewever
shaws in. pany. cases T clear interactioni - potash: alone has general-
1y ne ef;eqt 3; en rige. in. many cases alfdepressive: Gne, but potash
.H”fgrast:bgjﬂyo a_falr;g ;argpwextent alsﬂ 1n:themsavannah.

Poin U

5; Imertance of plantunutrients  ;"

N. There is = widespread N deficlency throughout the frrest area
but also ih the Savanna I has proved very useful. _N is the
S putridnd whiel is aften used alone on 1rr;gatlo£ progects (Office
du Niger and Richazd" Toll) Con31der1ng the whole of West Africa,
. the N requlrements seem to be hlghest in the forest.near::the sea,
‘f becomlng less in the savanna, .and_gcompared with P becoming less in

) the Sudanlan and Sahellan ZONese. i . o - oonedd

I

{PyoThe first importance of P is outslde tné’ ioresﬁ in the
savanna and north -6f it. P is used qulte ofteh alone egpecially

e aridn Nertherh Nigeria on groundnuts and ‘15 reccmmended at a rativ of

e aedloabbut 3 gerte 4o’ Y part ¥ in countrids sush as Niger, Upper Volta
pgevic - Bnd Malis o It Wad been found however' that in generéi P is also very

‘v sefficient in the favest; ana in general in a smaller quantity than
N. I R L. T o L

fwsjg “ Inlsentrast to Wwidespread belief) theé rééui%é bf the FAO
Y ‘Ferilissr Pregramme fhow effedtd of potash in many areas. Potash
s: e is usuall§-needéd in*hHigh rainfall’ aread’ but 1ts effect is also
- gtriking for instanée >n rieé in the’ savanna. Caconut and oil palm,
4% ‘which are noi eovercd by the Pertilizer Programme, are the only

craps “t6 sho¥ “a proved effect ¥y appllcations of potash alone.
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Deficiency synmptomg have been observed in large numwers on the

plets with unbalanced fertilizer application, for instance N
defioienoylPK.plete_qn@}?ydeﬁicienﬂy on NK plets and so on.

8l

There are of course variatisns in the nutrient requirements Af the

different oreps but mainly between‘legumes”and non-]egumes. The

experlences of the Fertilizer Programme shew for instance that the
differences should not be over-~estimated for ‘ractloal purposes.

In Ghana for 1nstance it was found that the: beet fertilizer
treatment for such dlffegent erops as maize and yams is 22.5 - 22,5~
22,5 NPK kg/ha.

_ Under shlftlng cultlyatlon, fer@;lizer application shewed

advantagaous effects from, the first year after. clearance of the

land.

The general:effect ebteiﬁed up 0 nowﬁihdieatee that for planning
the development of fertillzer application, one ehould think from

"the heginning 1n ‘terms of the three plant nutriente ¥, P and K.

The deflclency symptoms observed already in the flrst year afiter

, gnbaleneed.treetments,ﬁdemonsﬁx%ﬁe how poor the availaWle plant

_nutrient reserves ares . .. -, 1.

" 30,

Fooriomic aspecta: The main factors inflﬁeﬁcihg the profitability

of fertilizer application are: price of ferfilizer, the increase

achieved by a certain quantity of feptilizer and the price for the

inoreased yield achieved by the farmer. In the .absve tables the
term value:cost ratie {VCR) 18 generaliy.used._,This is the value
of the yleld increase b;afertilizers,_dividei by the cogt of the
fe;filizar, for inetanqe: if the value of the increased rice yield

is +100 per hectare and the cost of fertilizers fer one hectare

rlce is ‘28, the value: cost rcatio is 3100 = 28 = 5. This means

that $1 invested 1n tue purchase of, fertiliaers givea the farmer
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;9 back fromfthe incréase yieldy:or ig net profit off 4. ‘Mhere is

**a general understandﬁng ‘thait ‘Because oflthy: risks 'a Pertilizer

appllcatrbn;shnuid Ve considered as ecomomic ¢hly 'if ‘there is a

c@inimum value:cosd ratio of 2, which means 100% net prcfit.

R ST S P B BT R SR AR

.‘uﬂ{a)?~The figures in the tables’ show thatﬁhawhoughithahe are

P . ]

considerable variatichs Fron one crap” to ancther and from

country” to. eountry, most wf the orops pay when' the right type
- of fertilizer is applied: 4in CGhana it i's alreddy certain that

fertilizer pays oh all oreps except cassava where it is some-

times doubtful because of the very variable market value.

£ {e) IniNigeria unfortuhately tme of the main creps, maize, enly

pays when improved varieties are used. "Ws most of the maize
is by far still the local variety, fertilizer-sn this crop is
recommended only aautioaaly. Cassava is also doubtful.
ertlllzer on other crops ncfmally pays. In Northern Nigeria
" the heavy fertlllzer subsidy makes certaln that fertllizer

appllcation is an econamlc prop031tion to the farmer.

{c) ‘In Senegal, ‘the prefitability &f fértili%e?*éﬁplication is
normally assured lut also in Senegal fertilizérs darry a heavy

subsidy whlch makes thelr applloatlon a guod business for all

e 1O o - N ook : POV s'
farmers. e e

Cmy

T A E T E

+{a) 'An»important-point"is:ﬁét only the question of whether
n

efertiliver application pays or not but simply the preblem
zof whether.the small-Tabmer i8 able and 'willing té spend
‘mongy: ok ‘fertilizers iat alle# If he has nit got the money for
“the fertilizer and ‘Hé cannot get ‘fertilizer on eredit, he will
‘®ot buy fertilizers, regardless whether fertilizer application
-'pay8 or ndt. -Thersfore the Fertilizer Pregramme is trying to
find the technically justifiable minimud quantity ef fertilizer
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ver hectare in order to bring the fertilizers purchase within

" the financial ‘reach of “the small farmer. Tt seems that the

20-20~30“NPX level is “the compromlee between the teohnlcal and

" financialf reqalrements.

1l

SR VR i . R

Extension aspects: - Pertilizers applied on the farmers' own fields

: are the most efficient way of interesiing the farmers. It is

@stimated that on .an average at least ten farmers.have seen ene

of the fertilizer fields, which would mean thab.up to now abeut
150,000 farmers have seen the effect of fertilizers through
organized field ddys, ' In addifion, many fiTméis see the fields on
their own, “Based on practlcal experience on the fleld, additional
means of extension have been used to reinforce- the effect:
meetlngs at dlfferent levels, fllms, radio broadcaats in

vernacular, 31mh1e leaflets.

Many farmers although hesitant at the begimning, showed a
gurprisingly keen interest in buying fertiligers. In fact there
is at present disappointmerd ameng favmers wheSwadt te huy
fertilizers but cannot %Qt;@he@; ‘ SRR FIOE Y

AT e

As the Fertlllzer Pre*ramme, and 1n conneefion w1th it the
s SEobmens @leved

i"".exteiﬂ.s;ic*n act1v1tiee, are stlll going en, we are in many ayeas

124

irn the position of somecne who makes a good prowaganda for gopds

which are not available. As the effect of preopaganda dees not

utually last very long and- iS‘enly effieient when used immediately,
“ethe lack of@®ertilizer sales’ might eause seme se-rio_ua' digappeint~

ment in the leng run amangithe'farmers.

;Fertilizer reeommendatlons. In Senegal and Ivery, Coast there is

.a list ef fer#,illzer recommendations available fog ¢¢he main erops

A

throyghous’ the eountry. Mhose »ogompendations are re-eheeked frem

time te time #n the basis &f ney exmerimental results, In the
vorne, o IR T O SR S S e A

) .:, . . .‘ ) : - j,.: . .:.M}‘ v v onr . * . ta . ;
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other West African sountries there have not so far been complete

- Pertilizer recommendétion lists. In Ghana s pretty cumplete one
has recently been drawn up by evaluation of fertilizer experimental
results available up te now in the country, including FAO Fertilizer
.Programme results. The recommendatlons take into” con51derat10n «
the teohnical and economic points of view and also the difficulties
which would arise 1f the things were made too compllcated for

practlcal use.

Fertilizer recommendations are available in Northern Nigeria wut
~*in the southern part of the country they -are still under considera-
tion. | '

The availability of clear fertiligzer .recommendations has proved
to be one of the pre-conditions for inereasing the fertilizer

" application.

IV, ~ Dovelopment of fértilizer'appllcation in West Africa

The aPPllcatlon of fertilizers by West Afrioan fa:mers started
in 1949/50 in Senegal and Nigeria. The follewing figures give the
,7‘. Jdevelepment in West Afries from 1956/57 to 1961/52.aeecrding %o FAD
Y ) » statisticss— - ‘ _

- . Y ' . . -

‘s oo : e .t, N. - — 1, on _ e 19X |

Ste.eient aggdfgri 0 - 0 ug6s 2488 3635

51/58 it gger T T Z3el ) 3518

Cosefsy o 39T jme D 3333

59/60 . .. 337 U 33t 25l

. 6o/6L ¥05, 335 3736

. 61,,/-62 L s @Iy 3065 Do %466 e 37'9

Meat of the feptilizer is used as mixtures, exsept in Nerthern

Nigeria where mest of it is used as straight single supewphesphate and
sulphate of ammonia.
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The biggest fertilizer cengumption in West Africa at sresent im
in Senegal which has developed its fertiliger deplication as follows:

194% 130 tens ferfilizer
753 1 |
o 88 52 Y

M - 63* 37701 |

In Ivery Cuast, thy consumption has de%eioped as fellews:

1953 1813 tens fertilizer
T 4ss sty ‘
13 13489
----- : P g s T A R L
Official figures are not avallable after thls date.iuu“ g
. The devali)nent Qf fertilizer applicatiomin: Nigorin’ is ag
f0110ws:- ‘ e el N ek R e R K

"1960  B125 tons fertllizer i
62 19568 '

Most of 1t is used in Northern "1geria wut the fertillzer application

7in southern Nigeria 1s 1ncrea31ng considerably._ -

-In Ghana up te. 1§62, the annual censumption was usually a few

hundred téns but the application is inorea31ng new,
1963 ' 4000 tins fertilizer « -
64 - 5500 .
| ‘An addltlonal quantlty of about 4, OOO tons of fertlllzer in all per
year is used at present in leerla, Mali, Slerra Leone, Gamhia and
Toze. '
L The overall NPK tatlo is roughly l - 1 - l except in Northern
"1'nger1a where it is NP at approxxmately 1 - 3. The total ap)llcation

in 1964 in West Africa is around 80, ﬂOO tons fertilicar. Thil
reyresents reughly the following Quantities in 1lant nutrients:
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V.

s 6,000 “topig I S et e e DT i
8 | 8,000 tons ".e205 Y A ' '
6, OOO tons X O
24t 4
0f the etralght nltrogen fertilizer, absut 75% is sulphate of
ammenia, the rest urea and ammenium nitrate. Of the »hesphate
fertilizer, 80% is single superphﬂsphate, the reat triple superea-
phosphate and diealcium phesphate. Of the potaeh fertllizer, 95% is
‘mu®iate of petash, the rest sulPhate of pobtaski®
U S Y S :
Pusesibilities for inereased fertilizer.e)plicatinn

Generally speaking and aRéerding ¢o our experienee, the main
diffievrlties for 1ncreaelng fertlllzer appllcation in West Afrioa are

not so much’'on the ‘side of research and extenslon as quit: clearly on

a&heiiﬁems;d;strlhution:anﬁrmarketlng-and'rela&&!-eubgects. These

points need an active improvement. Besides these there' abe 8ome factors
whieh are conneeted wi@hpfertil}zer aﬁP}ication but their improvement
is more a long term one: C "

Land tenure' The fact that many farmers cultlvate rented 1and and

'”contracts are rften for a ver; short term, could prevent many wf them

from investing somethlng in the eoil. However, the generally recom-
mended fertilizer Guantlty givds an immedia®e eff8d+t in the year of
applicationd-‘Therefdre“the“difficulty with land’ tenfre should nst be
too serious, in. faci.we hage found in. Ghana that farmers aprly
fertilizers almost regardless-of whether they are cultivating their

Hwn land or rented land. One ehould not walt to recommend fertillzere

......

on rented land until condltlone have been ba31ca11y changed because

thle could last for a long tlme.

The newly created big farm unlts each as co—op farms, state farms

frequlre fertlllzers mere ﬁrgently than .thers and 1n blgger quntitiee

1ot

.Becauee they have changed to contlnuous cultlfatlon by u91ng Iloughs.
. ' . st

S A T T I T
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v Irrigation: Besides the Very'big'irrigation-éreasv(fodcﬁ»du‘Niger in
“Mali and Richard Tol® in Sendgsl), there is s0 far no cirrigation of
major importance in West Africa. There are plans undGr way “ir
-.connexion with the \goJ.ta. Lake pro,]eot :Ln Gha.na. bq,t the. go’qal .area

eg%nt notiﬁdre than

.....

59,%0@,4@,.3;1} nqt bg @ore than lOQ,OQQ:ha,Ln_jhe fryeseeable future.

* Résearch: ‘Research in ‘thé Tield of fertilizers eeuld do- sven ‘mere by
puttihg the main emphasis on aeplied research inStead of ‘6% baaie

~q TOseanch. . . There will .always be a certain part #f the work which is not

w0 p LOT lqmadiate rractical -application but experimental stations sheuld
,nepaot only concentrate on werk inside the ;station. Some kind of extension
work .sheuld always_ be included.which alsg means continuous direet

-sontact with prastical agrioulture and the posnibilities gf different
types of fertilizers under different conditions_gqq;gpadifie:gnt levels,

Extension: As indicated in the summary about -the FAQ Fertilizer
Pregramme there are much Jarger possibilities for an extension service
q;in'oontripg¢ing_yq,a higher fertilizer appligation. It sheuld be
.relatively easy.to intreduce fertilizer to the big farm units with
.-continuous cultigation but the main workawili always be introduetion
of fertl‘lzers 1o ‘gmall farmers.- The gsneral hellef that gmall
| farmers cannot he conV1nced to u;e fertillzers should not always be
- used as an excuse for one s own 1neff1019ncy. In each exten51on
N service there should be full time fertilizer -fficers from the top
‘at least dawn to the dlstrlct level.l Exterlehce in Ghana shows the

excellent effect of a full»tlme fertlllzer staff noar the farmer.

Cizer Fertilizer eampaigns kaye .proved to be- quite snscessful dhey

~7 -based . on: rrastical field demonstrations and gombineg in an intensive

.2 tway witheether means of. exiension and publicity.such as field days and
-patlies aﬁ;differentwlevels,,filmshows, radio. breadcasts, simple
leaflets and even articles in-ihe press, This gseemad 1o beyimpertant
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1
_ because not only the farmer but alse pesaple in the minigtries have
.40 ba convinced and informed about. the immwortance of fertilizers in

their. sountry.

Distriwution ef fertilizers: According te eur éxperiencb'ih West Africa,

'the key ®»roblem for an ‘increased fertilizer aﬁblication 1§ the distri-
' bution te the individual Parmers. If thig ~an be improved,'the

. sproblem of inarcased fertilizer application as a whule will be' bascal-

-

Quite a mimber of wttempts nave-been made on a nat10nw1de basis
“of in parts of cuunﬂries or concentratlng on ‘deftain crops, fo intro-

* duoe fertilizers. Most of them have “beeh mére or 1less frustrated,

" “iiginly Yecause the effect of a fertilizer campdign has ‘not been

‘foll#wed up intensively by commercial aotivities ¥or fertilizers sales

to the farmers. .

The most striking positive example of what can be: done is Senegal.

There, the right combination of a fertilizer extengion campdign plus

% gigtribution facilities has been found. Anether example cf this kind

" is Northern Nigeria. In both cases, hlwever, the fertilizer is
heavily subsidized and mainly used on the export -erop groundnut.

. The Pilot Schemes for fertilizer dlstributlon which started in
Ghana in 1963 and 1n Western Nigeria in 1964, are trylng very hard to

{'1ntroduce practlcallj unsubsldlzed fertillzers for all Crups of

interest, local and expnrt ones.' These schemes are belng carrled sut
1n limlted areas and should serve as examples for athers.

Partioularly in Ghana the f1rst scheme gave the 1n1t1al impulse for

N*lan Hineréading fértilizer appltéation in mény-parts- 'Gff “the country.

The distribution ef fértilizers “tc Wigger farm wiits is usually not

. diffioult but as ‘the Tafge rumber bf small farmers rosresent still the

‘bulk of the agricultufe and will ‘de‘in the near future, much more
" emshasis should be Piacéd off them.' '
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~v¢: _AS experience shows in other parts dfthe wor® ‘with prsominawtly

.8mall farmeroy-the.snogt Legical and offistent way’iis to wrgehice
fertilizer dimtribution by an~intensiwe jgystem of smply"‘"é;nd -mrarketing
co~-eoperatives. In Japan for instanece the Whole agrloulture would not
function without this. .Tn India the 1nf1uence"of this tyws of agri-
oul trural ee—aps is inereasing. Already existing ce-ews could be used

or reactivated and new emwes fermed. v

i

Once éﬁcﬁ an orgamizations is-werking en the villageé level,: ‘bes'ides
fert:n:%izers othm;. aids such as_ seeds, plant proteotion materials and
teols oould be dlatm’outmi, and eredit and ma.rketmg of agclcultursl
products orga.zized. Matarial such as fert:.llzer at fair prices ceuld
be supplied, and the farmers sﬁquld get fair and" stable priees for their
-.Preducés. These: thmgs"cannotgbo dene from one year to the next, but
as a certain basis already exlsts, this system esuld be extendqd
“greatly, ' Develdjmant in this dlrectlon seems es’oeoially advisable as

a number of related problems aré’ ‘soived by 1’5 at the game time.

Subgidiem: The fertilizer esansumption so far: is hi#ghest®in those

eountries where thers ig a fertilizer subsidy:

Senegal - - ~f 1 =50% s@bsidy.

_ Nepthern Nigeria 68% subsidy.
Gl IRERY B . poa e

The finaneing of tlie subsidy is ptssifle bemause the erop for whieh
the fertilizer is ma.lnly used, greawn d,nwi,“d.g an Agmpertant expert crop
in both countries. It might be mere diffieult, hewever, to finanos’
a fTert®izer 'éubsri"dy %‘crﬁ.ocally used orops. Aa far as is known, no
supsidy ¢s5. in sight for these. ini the: noeM’fiture. ~ | e @:i~r
Types of fertilizers. The fertil’"ifz??’rs suriﬁaﬁ.a',:bea of~an1'1;iic}nia.l:{‘(ﬁ&l‘>A)‘ (20‘/01\?),
single superphesphate (SS) (187 5} angd. Emr:.ate of; petash, (MP)
(65 KEO) are still the most suitahle fert;}lzers under the many and
varied conditiens in trggieal agriculture ;?’{F’n};;, the points ef view of

their ehemieal and physieal rrorertigs. .Tpere‘is., however, the lew ;

e .. ‘ ) e .m
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--,E,..:*m.:'?'-“Mncen'tration ‘of plant nhtrientd & -!SA* afd“$8:77 Ag'the transpert in
. thlsl'ca\mtnes 14 véry ésstly, the Yew vensentration: has a strong

goeideonvinfluence’ en the Prﬂfltahility ‘of  thesé fertllizers. REEE
Joar oW LEREEE - Y et RN T T

Gompaﬂgg Sa w:.th Ammonium Nitrate (AN)

s oai i Noreern Nigeris: of i oioE e Dol e

1 t. SA CIF A»apa: 450

sl Ereight fI‘O!ﬂ hﬂbouir t’ farm.rl : —-34,’ TR N R DR

[ P [R— ; ES S R
WS Bt A . : ey

._ o Trbal - @95 aor -od"kg N = 3_&. 18
B sl - AR B . SRSl B )

f..l"t? AE:CIF1A93P%ﬁT EF R $72 RS SR S e )
o ;Freig];:t_ 'Ffr’m ha'rb”‘u.?' ﬁto f%i“‘"’ : $45-— LT 4 B

N I= Td’tél 117* m 330 kg N =3q.39 ‘per 1 kg N

. Vo
L. R B : - ) ~ e

. 'I‘herefo,re l,,kg N as ,A.mmanlum Mltrata in Northern ngerlaaonly eosts T3¢

of .the N in Sulphate af.Ammania.

Nertherm Ghars =~ =  ireoss w ol

1 t. SA CIP Tema  $50
Freight frem harbaut to farmer: $35

d k T R |
' Tatal  $86 far 200 kg N. =38:43 per 1 kg N

D RS Lore GO L e np ) o RSN BN e SRR

"1 t. AN CIP Teﬁi‘a.“.‘ v 37

Iy _ e
e Fraigh't fram he.rbnur to fn.rmer 536
S Lo vy, e . L ¥ ‘i

thal, 'MOB feor 330 kg I~1 u@..}Lper 1l kg N

TR SENER SRS AV _
Therafere 1 kg -N’»'ﬁ&s:lmmon-iumf Witrate in Northern Chana enly cests TéJ

Cnmpa.ring SS w:.th Tripln Sui%rrhOSPhlte (T_)_ s
T (Nnrthern ngoria) o
*1 % s oIF Apapa o “ase’
‘Freight from har‘mur 1:4- farmor: _‘__2

Total 395 for 18C kg P2 5-@!.53 ser 1 kg

2%-




E/CN.14/INR/7O
Page 35
1t T CIF Apapa: = . - i . - $100
Freight from harbour 4o farmer: . § 45 - e
o CTotal © ' 3145 for 460 k:g' B,05=30.32 per
- . Lot . ' L . R lk PO
¥ TN IO SR - - . . ’ -—-...g..—..g...z
o o v : L my . Rt T
Therefore. 1l kg P2'05 as TS in-Northern Nigeria ﬂnly Qosts 0% of the
0. i .
P2 5 in 88
Northern Ghana
CF 1 %S5 CIF Temas § 50
Sl Fréight from harbeur to farmer s 36
Total $ 86 for 180 kg P2 5 $0.47 mer
1 kg P2O§
AL L Late T3 CIF Temas S100
Frelght from harbour to farmer: % 36
TO.‘ta-:_L o $136 for 460 kg P2 5™ _3;0_._‘10_‘,___'91'“
3
oy B o ‘ L e P BN o e, aer '——‘2"1 kg P2
R R T}erefore 1 kg P2ﬂ5 as TS 1n Nerthern Ghana enly eo3ts 64% of the
S . . . ] . ER I
2 5 in S8
LR e ea In fact there 1s a general werld telduncy tow;rds the higher
A~ . . concentrated nltrogen and phosphate fertilizors. -
T LiRY - When mixing Bhy S5 ani MP msahanieally at the 'omman ratie of

-1 =1l ~ 1, the ‘hkghest qonepq;ration nf 100 kg mlxtuxe 13 aksut 28 kg
- plant nutrients.. . Caleulatei on the CIF b331s Tema, plus mixing and
Tier tU twawagging cests, 160 kg NPY mixture 1 - 1 -1 fertllizar iee, wit)
SUT - tetal 28 kg nutrients, in, 1964, onsts WT (35.5 + 1, 4) 100 kg of a
‘7 meady madse - -esmpeund,15-15-15 (1.9. 45 kg nutrie;ts per 1.0 kz
fertilizer) in 1964 eosts 59 CIF.
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The kilo of plant nutrient costs in the mechanically mixed
fertilizmer $0.25 and in the compound $0.20. Besides this the compound
fartilizers are well bagged, well granulated and have therefore usually *
a better keeping quality. The financial advantage of the higher
econcentrated compound becomes more striking when adding the costs of

transport to the farmer in for instance northern Chana:

1 +. mechanical mixture 1-1-1 : $70

Freight harbour to farmer: %36
Total 106 for 280 kg plant nutrients
= 30,38 per kg plant nutrient
1 t. compound: 3 90
Freight harbour to farmer: @ 36
Total 5126 for 450 kg plant nutrients

= 50,28 per kg plant nutrient

The coats of the compound delivered to the farmer are only T 4%

of the costs for the mechanical mixture.

As the number of fertilizer recsmmendations at the present stage
has te be very limited for aractical reasens and the l-l-l ratio covers
a large part of the requiremenis, the concentrated compound fertilizers

ean be >f great advantage.

Experiments, particularly in Terthern Nigeria and Northern Ghana,
shew that the sulphur content of SA and S8 has a oensiderable importanee
in inereasing yields, in faect the superiority of these fewtilizers
ig based on their sulphur centent in widespread areas. Higher
eoneentrated fertilizers are usually without sulphur, The new
pessivilities recently descriked by Semuel L. Tisdale, night holp
to get higher eencentratiens plus sulphur. These ineluyde, amng

others, a urea/sulphur yreduet cembining molten sulphur with molten
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3
urea and pritling. Ammonium phcsphatbhw-sulphata'(l6v20—0) is
already well-known. There is a strong develepment .of the suitable
ammenitn phosphate—eiemental gulphur and. triple superphesphate
mlemsntal sulphur assemblages. In many cases bulk blended gewmds
contalnlng elemental uulphur are added to complete high analysis

granplar or pulverlzed materlals. L. Tisdale recommends an average
elemental phosphorus to sulphur ratlo of 1.3 : 1. 0 for fertlllzer

L

to e used in sulphur deficient areas.

‘ Pasking requirements: The quality of fertilizers and of their packing

mgterial ‘has special importance in the tropics where there are usually
no adequate storage fagilities.. As the fertilizer is used by the
farmers after the nains have started, the lack of dry storage quite
often spoils the quallty of the fertllizers, whleh bectmea wet

and very hard. The ideal fertilizer would be g granular high oen—

) oentrated oompound in a strong and abaolutely waterproof plastic bag,
r_whlch ecould even be stored in the Open. Some experlence in this matter
‘has been collected 1n 196A in the pilot scheme ‘for fertllizer dig-

tribution in Ghana Where strong plastlc bags w1thout gute outer

bags were used quite suecceossfully.

Summarizing the p0551b111ties fﬁf-increaéé& £8rtilizer aprli~

) cation in West Afrlca, it is clear tﬁét the whole éjé%éﬁ deed not work

ttw1thout a very actlve suppeg t from the feépec%ive goverﬁments. More
and more economists and pollﬁloians see ihe p‘F31bi11t1es which
fertilizers sffer for the develupment of their ocountry. They also
gee that the matter of inereased fertilizey gpplication cannot be
eonsidered on its own but that the fertiliger application oan serve as
the motive power behind a series of developmemts which all gu in the
direetion of general improvement of ggriculture. ' '

V1. Estimated fertilizer requirements by 19fu

Acecording to FAO statistics, the fertilizef application in West
Afriocan countries between 1956 and 1861 was ngafly static, about
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40,000 "tons total fertilizer with a plant nutrient content. of:

'W*&pproximately.B,OGO'tons.each‘of K, P and K.. From 1961, to 1964,

the total” Wost African fertilizer application went 7p v about
BOQOOO tons total with 6,000 tons:¥, 8,000 tons P and 6,000 tens X.
The strong tendency for progress in agrlculture in all West

Afrlcan oouﬁ%rles also shows in the neﬁly 1ncrea31ng fertlllzer

application. In splte of thls encouraglng 1ncrease, the kg.‘of plant

‘nutrients per hectare of’ ‘avable land is still below one, whldh is

“.a hegligible amount) compared fofinstance with the United Arad

.

Repubiid,~which uSQS"ﬂﬂ kg plant“nutrients per-hectarefof-arable land.

In the whols o Afrlca, West Afrlca is ‘the part 'Which still has
tn catch up most. The tendency of ‘the last few years could be the

beglnnlng of such an 1nten51ve development.

-y

Increased agrloultunal product1v1ty is neoessaqy, not On%y to
meet the full food demand of the present and the rapldly increasing
populatlon,h 1ncreased product1v1ty per person and per heotare ig in
. the 1nterest of the economy of the countrles and of the ind1v1dual

farmers.

- The follow1ng estlmated flgures are based partly on Xnown
detolopment plans 1n uest Afrlcan countrles but it is also assumed
that in the years to come, more plans for 1ncreased agrlcultural
product1v1ty Wli} be launched whlch will 1nclude hlgher fertlllzer

appliCation.‘m

. B VR . .
Q. Lmo e : - . .
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Estimated Fertilizer Requirements for 1970 in West Africa

+ in tons of plant nutrients, ¥, P, O . and K 0

.In-round figures 47,000 53, ooo . '43 000,

" CAmpared with the consumption in 1964, with.a total of 20,000

Pond plant nutrients, the estimates:for 1970 are about seven—-fold.

25
- | L . \ 0 + K.0
~ Country . .. z.ﬁ t.PfS 3. K00 L jbw;(NfP25+J2)
‘Nigerta - - 12000+ 26000 8000, A
“Camer®un 5000 2000 5000 -~
Chad -~ - - %00 = - 800 - 500
Niger B0 11000 500
Dahomey - 500 500 500 -
Togo 500 500 500-
Total I 19000, .. 20807 . 15000 . . 54,800
Ivory Coast 5000 5000 5000
kr_uhana .. 10000 110000 10000
Upper Volta 500 snd 5000
 Liberia - 1000 " 1000 1000
Sierra Leone 200 200 200
- Total IT 16700 16700 .. 1670Q. 50,200
. . ; g
Sensgal 8000 12070 8000
Mauretania 100 190 100
Mali .+ 10600 s 1000 .. ..L000 o
. Guinea - 2000, 2000 T:,é¢56“  B
- Portuguesas e - . -
Guinea 100 100 100
AP S - L N LT
_ Cambia 200 200 200
Total IIT 11400 15090 11400 38,200
Orend total 47100 52000 43100 143,100



E/CN.14/INR/70.
Page 40 .
Sunmary. o
a o : C o , o ¥
1. HNost of the West African soilsg are classified as latosols with *
the exceptlon of tropical black and brown earths Whlch are very scarce. F

‘LThe latosols are charactarlzed by reddlsh colours and stable micro~-
aggregatien which permits free’ drainage. “The clay fra@tion is based
mainly on kaeclinitic minerals %with ivon and aluminium.exides. The
great majority of latosols are feveleped over quartoze rocks:
prominent among them are the granites aud gneisses of the basement
complex, aclidic schist and phylites, sandstones, shales and uncon-

solidated deposits. O ¢

Mo o ‘ .
2. The fertility status of Test African soils is in general low.

The organic matter content and. exchange capaclty are low to very lew,
the pH of the top 30115 1193 uaually between 5 5 in the ferest and 7.2
in the savanna. The\oontent qf nltrogan and phosphorus 1s usually-low,
rhosphorus partlcularly in savarna. The potassxum cantent is low,
mainly in the high ;a}nfall areas. There 1s a w1deswread deficiency
of sulphur in the savanna and armagne31ummdeficlency in the forest.

. There is normally no caleium défibiency éﬁd-nb urgénfiﬁibramnutrient
problem caused yet., The level ot ylelds is low, feor 1nstance 700 kg/ha
maize and 5,000 kg/ha yams.

o~

3. The rele of feitilizers in Jest Africa 13 beconing more important

.

although fertilize: works best 1n c)mbination with other impreveld
production factors. . It has been estimated that 56%*of.the-yield

increase in the last 10A years ars due tu fertilizer appllcati-n.

Organic manure weuld: be of much use but 1n'pract1ce almoat dees mnot
“gxist. R a e .

ol v ~

‘4. The experimental results presented from different courtries are

mostly from experimental stations and thée FFEC Fertilizer Programme,

The total aveérage increase in West Africa is 65% overrncn—fertilized

prlots., “The increases are highest in Ghana (79 over cqntr01).

et xS i E e 2 R e e S T B 14 e RS B 2 St e e e A Ml P e 150 i L L L B e 3o A T e AR AR G S 5 -
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Under West African conditions, the first 20 kg of plant nutrient.
per hectare give the highest increase. The second 20 kg give . a‘fﬁfther
considerable and economic increase. With quantltles of plant,nutrlents

above 40 kg/ha, the increases decline.

Under West African farming conditioné;:the‘low level of 20-20-20 kg/ha
NEX is recommendable from the technical and economig. peints of view. This
lew treatment pays in most cases excert on local maige and cassava in

Nigeria and cassava in Ghana.

The fertllizer trlals and aemonstratlons are used inten51vely for
extension purpeses and the resulto serve as a basis for fertllizar

recemmendations.

5. The total fertilizer consumption in 1961 in West ‘Africa was 40,000
tene,. containing 3,065 tons N, . 3466 tons P2 5 and 3709 tens Kéo. The -
cangumption had increased by 1964 ta. 80,000 tons fertilizers containing

6,000 tens N, 8,000 tons P205 and 6,000 tons K2O.

6. The main pesgibilities fop~increased fertilizer applicatien

cenasist of applied research and intensive fertilizer extension werk, bui
fivet of Bll in ah improved af¥tritiition system for fertilizers te the
individual farmers, including HhPply, vredit dnd harketidy Tacilities.
Subsidiq?,,higher_gqugntr§ﬁed‘fextilizppsfanﬁ improved packing eeuld
also contridute. T - . -
T. Consldering the general lmrrevement 1n ﬂest African agrlsulturo
it has boen estimated that by 1”70 the follow1ng quantltles of plant
nutrients ceuld Pe used in West Africas 47,008 tons N3 53,053

O * P :
. iens P2 5 -and. 43,000 tons K?=\ _ o

* . [ ] : . o Tancod Tumae : ERRL THIE
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L ,:EGA Report of the West Afrlcan Ihdustrlal CO‘Olenatlon Mlssion.

BTl
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