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Chemical fertility 
of tropical sorls 
M ain ta ining the organi c 
fertility of tropica l soils is a key 
cha I lenge fo r th e future of 
co tton-grow in g areas in 
sub-Saharan Afr ica, for three 
reasons. First, so i I o rgani c 
matter minerali za ti on is the 
main source of essent ial 
nutrients for crops. Secondly, 
in addition to clay contents, 
so il organic matter accounts 
for a major share of the cation 
exchange capacity of soi ls, 
which is an essential transi
ti onal phase for some minera l 
elements (potass ium, ca lcium, 
magnesi um) pri o r to their 
ass imilation by crops. Thirdl y, 
the intense bioactivity in so il s, 
w hich is responsible for so il 
organic matter mineralization, 
makes the chemi ca l so il 
fertility component hi ghl y 
vo latil e. 

Fe rti lizati on 
of cotton crops 

in 'SUb-Saharan Africa 

I West and Central Afri ca, cotton farmers buy most of their chemical 

,- ferti I izers from cotton companies- direct ly fo r cotton c rop 

fertilizers and under payment guarantees for food crop fertilizers. These 

companies provide credit for input supplies and fa rmers pay them back 

when the cotton is first marketed. Cotton cropping has an economic ro le 

vi a the cash income this activity generates, but it is also essential in 

maintaining soil fertility through mineral inputs by chemica l fertilizer 

appli cati ons. CIRAD is study ing fertilizati on practi ces under crop 

rotation systems to assess the short-term econom ic impacts and longer 

term effects on soi I fert i I ity. 

High mineral deficiency 
There can be a shortage of some minerals (K+, Ca ++, Mg++) in soil s under cotton-cerea l rota

ti on systems. Organic and chemica l fertili zer appli cati ons cannot offset mineral losses caused 

by the export of Example of the potassium mineral balance of a typ ical 3-year crop rotation 
harvested crops and __ (sorghum-cotton-sorghum) in Mali . 

crop res idue. Crop and obtained Fertil izati on Exporta ti on Potass ium 
yield (kg/ha seed (Kp , kg/ha) (~O, kg/ha) balance 
o r seed cotton) 

fe rt ilizer manure harvest res idue 
(kg/ha) 

Sorghum 1 00~ 12 17 11 16 + 2 

Cotton 1 300 kg 4 17 5 52 - 36 

Sorghum 1 000 kg 4 17 5 52 - 36 - - -
Tota l: 3-year defi cit ba lance - 70 

Since the 1980s, the pri ce of chemica l fertili zers has increased substantially whereas the 

purchase pri ce for seed cotton from producers has marked ly dropped-in 2000, producers 
had to se ll twi ce as much cotton to 
pay for their inputs than in 1980. see~kc~tton 

The quantity of chemica l fertili zers 
9 

appli ed by farmers in their crop 
fields has consequently decreased. 
Thi s means that the crops do not 

grow as we ll , i .e. lower y ields, 
and lower amount of crop res idue 
recyc led in the so il (roots, stems, 
straw, etc.), with a concomitant 
worsening of the so il mineral 
defi c iency in these fi elds. 

500 

450 w • fertilizer I t ! j 
400 • insecticides .::> i 

350 ~~ inpuls I . . . _ 0 

300 t
- - - ----- ~~~ • ~,-;:_ ;..a_ ... ------' .~·~. I 

250 +---------~-------------< 
200 +-----------0,,....."'--,r--c-- ==--~ I 
150 1 .=--::____...- •• ~-== I 
100 I 
50 +--- ~ --== I 
0 +----.----,--------,r-----.----.----, 

1975 1980 1985 1990 1995 2000 2005 

Var ia tions lin seed cotton equiva lents! in costs concerning cotton cropping 
inputs I fert il ize rs, pestici des, sum of these inputs! in Burkina Faso. 



Potassium deficiency symptom 
on a cotton pla nt. 
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Nutrient deficiency symptoms 
in long-standing cotton fields 

Chronic soi l mi neral defici ts ca n lead to the dep letion of so il reserves of some minera ls, 

especial ly potass ium and magnesium . Crops may then show visible signs of nutr ien t 
defic iency d isorders-magnes ium and potass ium deficiency symptoms are very 

common in regions w ith a long history of cotton growing. In these areas, the 
fo rmul a of compound fertili zers commonly used in cotton crop fields (14 N - 23 P 
- 14 K - 5 S - 1 B) shou ld thus be modified by red uci ng the phosphorus concen
tra tion, increas ing that of potass ium and add ing magnesium. 

CIRAD, in pa rtnershi p w ith nationa l agricultural resea rch systems, puts forwa rd 
recommendati ons to cotton companies wi th respect to estab-

l ishing cond itio ns fo r chem ica l fe rt ili zer supp ly tender 
requests. CI RAD experts also advise farmers on adapting 

m inera l manu re app li cat ions in cotto n crop f ie lds 
accord ing to the cropp ing hi story of the field. 

IFDC's M IR project, based on recommendat ions put 
forward at the Cotton Conference of West and Central Afr ica 
(Cotonou, 2005), is under way in four countri es (Benin, 
Togo, Burkina Faso and Mal i), in co llaborati on w ith the 
West and Central African Council for Agri cu ltural Research 
and Deve lopment (WECARD), fa rmers' organ izati ons 

and ferti li zer manufacturers. The aim of th is project is to °' 
conduct tests in Beni n, Togo and Burkina Faso to assess 
results prev iously obtained in Ma li, w hi le also ta il oring 
ferti l izer formul as to overcome so il m ineral defic iencies noted 
in th is pa rt of Afr ica. 

Frequency {%) of deficiency symptoms observed 

in cotton-grow ing regions of M ali in 2004 relative to the number 
of plots surveyed (104 plots in 12 villages). 

Region N itrogen Phosphorus Potassium Magnes ium 

Fa na 12 4 59 57 
-- -
Koutiala 100 0 97 84 

Sikasso 25 0 52 50 

Bougouni 46 0 71 0 

Kita 10 0 91 58 

For further information 

Magnesium deficiency sympto m 
on a cotton plant. 
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