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It ii still twenty or thirty years since man in temperate countries generally thought '» 

landsjh hurrud equatorial and tropical countries were of extraordinary fertility. He was wi} 
in tfKt/on account of the striking exuberance of the equatorial forests he believed that tl 
corresponded to those lands filled with humus and saturated with nutritive salts necessary; 
'the life*)f plants. In fact, he could well be excused because our knowledge of pedogenesis a 
the dynamics of tropical soils displayed almost nothing and all the notions that we could ha 
on these questions derived from comparisons more or less crippled with verifications made 

. ^temperate regions. 

On the other hand, outside the specialists, the idea of fertility was above all a concept bom 
upwitn the chemical composition of the soil provided that water was plentiful and th 
permeability of the soil was assured. } 

We know today that fertility is the resultant of the action of climate on soil determine 
by its physical, mineralogical and chemical properties. Such land, permitting of an acceptabj 
output in equatorial or tropical regions, thanks to a climate that is perpetually warm and vej 
humid, would be sterile under European rainfall and in a climate with a short, warm season J 

If a luxuriant equatorial forest is established and maintained that is due much more tj 
the climate than to the richness of the soil: * 

i. Showers relatively warm and very plentiful, supply nitrogen and constantly dissolv 
the mineral elements that are necessary for the life of plants. 

- i %k$&y active microbial life mineralizes the organic matter of the vegetation as soon at itfajrjio^^g ground. 

3: Generally loose soils, light or sufficiently light, are very permeable and verjj aerated. 

4. The powerful root system of large trees improves the soil to a very great depth. 

5. The large variety of numerous species present makes it possible to have among them 
plants capable of adapting themselves to all situations. 1 

6. Finally, the virgin forest in its natural condition is in a stable biological equilibrium* 
as long as man does not intervene : all the decayed matter returns to the 50U, thus rendering 
on the surface, elements drawn to a great extent from that which nothing is taken away, 
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t i f th i s equa to r i a l c l ima te f a v o u r s the n a t u r a l vege ta t i on , i t p resents ser ious i n c o n v e n i -
soon as w e look a t i t f r o m t h e po in t of v i e w of the economic exp lo i t a t i on o f t h e soi l b y 

*th t h e ob jec t of sa t i s fy ing h is o w n needs. 

T h e w a r m a n d p e r p e t u a U y h u m i d c l ima te pe rm i ts of an e x t r e m e a c t i v i t y of m i c r o 
^ n s ; t h e r e is n e v e r a n a c c u m u l a t i o n of o rgan ic m a t t e r a n d the soils a re r e l a t i v e l y poor 
p rec ious e lements i t o s&per cent o n the a v e r a g e i n the arab le bed in A f r i c a . 

D u r i n g t h e f o r m a t i o n of soils b y t h e d is in tegra t ion o t rocks , the i r decompos i t i on is 
t e n t i m e s m o r e r a p i d t h a n i n a t empe ra te c l ima te . T h e e v o l u t i o n o f c l a y s proceeds v e r y 

U y a n d n e a r l y a l w a y s t h e y are i n t h e s tage o f Kao l i n i t es wh i l e , i n t empe ra te coun t r i es , t h e y 
ig t o t h a t o f Mon tmor i l l on i t es . N o w , t h e kao l in i tes h a v e a v e r y w e a k r e t e n t i v e powe r 
igards w a t e r a n d as regards d i sso l ved sal ts . T h a t means t ha t t h e bases p u t i n so lu t ion b y 
<t\a\ s h o w e r s a r e no t re ta ined a n d d isappear i n d e p t h v e r y r a p i d l y l e a v i n g b e h i n d a n arab le 
qu i te i m p o v e r i s h e d i n p o t a s s i u m , cha l k , a n d m a g n e s i u m . T h e s i t ua t i on is be t te r if as 

kppens , t h e c l a y s o f t h e i l l i te f a m i l y r e m a i n m i x e d w i t h the kao l in i tes , the i l l i tes h a v i n g a 
f h supe r i o r r e t e n t i v i t y . ^ 

3. T h e d isso lu t ion of bases b r i n g s i n i ts t r a i n a pernSanent ac id i f i ca t ion o f l ands a n d t h e 
o f equa to r i a l soils is n e a r l y a l w a y s be tween 4 and 5. • v 

. T h i s ac id i f i ca t ion o f the so i l , comb ined w i t h a v e r y great p o v e r t y in o rgan ic m a t t e r soirie-
es causes i n add i t i on g r a v e losses i n phosphorus . W h e n it is m a d e u p of phosphohumates 
c h a re r e l a t i v e l y not stable tha t the p H reaches 5.5. T h e phenomena of the immob i l i sa t ion 

Soluble phospha tes are i n c e r t a i n cases v e r y m u c h emphas ized . 

\ 4. . I n t r o p i c a l coun t r i es w i t h w e l l m a r k e d d r y seasons, the s i t ua t i on is b e t t e r f r o m these 
ints o f v i e w because, d u r i n g the d r o u g h t , t h e bases a re accumu la ted a n d t h e p H , r e m a i n o f ten 
t w e e n 6 a n d 6,5. 

F i n a l l y , w h i l e t he re are m a r k e d d r y seasons, the h i g h tempera tu res a n d t h e altert i 
tmess a h d h u m i d i t y causes the la te r i za t i on of c lays , that is t o s a y , a qu i ck $t% 
e d e g r a d a t i o n of the soi l . v . 

T h e c u l t i v a t e d l a n d e x p o s e d t o t h e sun q u i c k l y loses its w a t e r because i ts r e t en t i ve p o w e r 
w e a k , a n d t h e d r y spel ls, t h o u g h sho r t , des t roy the organ ic and m i n e r a l col lo ids, pe rm i t t i ng -

. . . • — „ „ ,. f w ™ - i , * t i « n rmrl accen tua t ion of all t he phego j j ^ r i a w e a k , a n a tne u r y spcur*, i . . i s u G » . „ . 

e n in h u m i d coun t r ies the beg inn ings of l a t e r i za t i on and accen tua t i on o f a l l t he 
deg rada t i on . r 

- T h e b r i n g i n g unde r c u l t i v a t i o n of v i r g i n equator ia l and t rop ica l lands is a dangerous opera t ion 
r t h e i r f e r t i l i t y w h i c h , as we h a v e seen, far f r o m being excep t iona l is i n genera l c lear l y in fe r io r 
• t h e a v e r a g e fe r t i l i t y of good c u l t i v a t e d soils i n tempera te regions. . 

T h e b r i ng i ng unde r c u l t i v a t i o n of equator ia l count r ies commences w i t h a c lear ing of forest 
•of S a v a n n a accompan ied most o f ten un t i l the present b y the b u r n i n g of h e w n - d o w n vege ta t ion . 

Some m i n u t e obse rva t i ons m a d e at V a n g a m b i ( r V J g i a n C o n g o ) h a v e s h o w n that the fel l ing 
: a beau t i f u l A f r i c a n forest f o l l owed b y b u r n i n g represents the immed ia te des t ruc t i on of 500 t o 
» t . o f f resh vege tab le m a t t e r and the decompos i t ion of So to 1001. of roots in t-ighteen mon ths . 

F u r t h e r f r o m the t ime the forest is fel led a l l the c l imat ic agents a t t ack the denuded soi l 
n d the h u m u s reserves d isappear at t h e ra te oi lot. per hectare , a n d p e r a n n u m assuming 10 p e r 
ent o f t h e t o t a l hu jm is con ta ined i n the arab le bed o f 0, 50 m . th ickness, 



' F r o m t h e m i n e r a l po in t o f v i e w , the b u r n i n g o f forests causes t h e vo la t i l i za t ion ; ; 
2.5 o f e l e m e n t a r y n i t r ogen , assuming the equ iva len t o f 7 t o 10 t . o f a m m o n i u m sulpha 
the o t h e r hand*, t h e same b u r n i n g sets free a t o n o f cha l k a n d o f po tass ium per h a . U n f o r r u 
t h i s b r u t a l l ibera t ion is o f r e l a t i ve l y l i t t le use "to t h e c u l t i v a t i o n c a r r i e d on because t h e | 
s h o w e r s t a k e a w a y t h e g rea te r pa r t o f t h e m , a l l the m o r e eas i l y , as w e h a v e sa id , the t 

• powe r o f t h e soi l is gene ra l l y v e r y weak . - 1 , 

I n t h e course o f t h e y e a r s , especia l ly i n equa to r ia l reg ions , t h e des t ruc t ion o f h u m u s con t : 

at t h e r a t e o f 101. a y e a r per ha a n d t h e loss of n i t rogen a n d m i n e r a l e lements b y wash ing 
v e r y considerable. T w o consequences fo l low f r o m th is w h i c h cons iderab ly d i f ferent ia te i 
t rop ica l ag r i cu l tu re f r o m the ag r i cu l tu re o f tempera te c o u n t r i e s : 

1. I f i n t empe ra te coun t r ies , t h e slowness w i t h w h i c h t h e organ ic n i t rogen is rende] 
assimi lable is one of t h e fac to rs l im i t ing ag r i cu l t u ra l p r o d u c t i o n , i n coun t r ies tha t are c o n t i n u l 
h o t a n d h u m i d o n the c o n t r a r y , t he considerable losses tha t b r i ng abou t too r ap id a m ine ra l i zan 
l i m i t " p r o d u c t i v i t y at the t ime. -

2. I n h o t a n d v e r y h u m i d regions, i t is n o t ' t h e e x p o r t a t i o n o f nu t r i en t e lements remoV 
b y t h e v e r y fo rm idab le c rops w h i c h exhaus t the soils, bu t t h e losses d u e to o u r agr icul tu) 
pract ises ( fa rm ing m e t h o d s ) . . | 

I n fact , t h e s tud ies m a d e h a v e p e r m i t t e d to establ ish t ha t t h e case o f we l l conduc ted cu l tu i 
.(coffee sh rubs o r pa lms, fo r e x a m p l e ) t ha t is to s a y in the case w h e r e al l p recaut ions h a v e be 
t a k e n aga ins t the des t ruc t i on o f soils, o n l y i / 3 r d o f the losses i n m ine ra l e lements sustain] 
b y arab le l a n d i n ten y e a r s of c u l t i v a t i o n , is due to the e x p l o i t a t i o n m a d e b y t h e c rops . * I n fj 
case at the same cu l tu res tha t a re i l l -conducted, l eav ing t h e soil p a r t i a l l y ba re , w i t h o u t p ro tec t ! 
against the s u n , one observes fo r e x a m p l e tha t the t o t a l n i t r o g e n lost f r o m t h e arab le bed 
five y e a r s is equa l t o r i t imes t h e q u a n t i t y ca r r ied a w a y b y t h e c rops . 

How ls*fertil]ty to be conserved ? 

F r o m a l l t ha t we h a v e sa id , i t fo l lows tha t in a l l i n te r t rop ica l count r ies t h e c u l t i v a t o r v j j 
wishes t o protect the fe r t i l i t y o f his fields and his p lan ta t ions ough t t o w a t c h a b o v e e v e T y t h i n j 

1. T o pro tec t a n d renew t o the m a x i m u m degree the h u m u s , a n d consequen t l y the o rgan] 
m a t t e r o l h is soi l . ' 

2. T o p r o v i d e t h e arab le b e d w i t h a q u a n t i t y o f m i n e r a l nu t r i en t e lements sufficient fo 
t h e d e v e l o p m e n t a n d sa t is fac tory r e t u r n of his crops. T h i s canno t be a t ta ined^ except 
chemica l m a n u r i n g s ( fer t i l i zers) as the E u r o p e a n fa rmer has dpne since a h u n d r e d y e a r s . 

H o w a re these cond i t ions t o be fu l f i l led i n a n economica l m a n n e r ? 

A. Choice of the Soil j 

I t is necessary at the beg inn ing tha t the s ta r t ing point is sa t i s fac to ry . 

T h e p l an te r o r t h e c u l t i v a t o r s h o u l d establ ish h imsel f o n l y o n lands for a n agr icu l tu ra l 

v o c a t i o n . G o o d ag r i cu l t u ra l l ands a r e r a r e in in te r t rop ica l lands b u t the areas are vas t and 

v e r y o f t e n sparse ly popu la ted . W i t h a feeble par t o n l y o f these sur faces, m a n can find actual l j j 

w h e r e w i t h a l t o sa t is fy h is needs. I n the name o f those w h o w i l l rep lace us t o m o r r o w u p o n t h i s 
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Jand, i n t h e n a m e o f t h e : h n n i a n popu la t ions t ha t increase ceaselessly, he s h o u l d be p r o h i b i t e d , 
r o m b r i n g i n g v i r g i n l ands unde r c u l t i v a t i o n w i t h o u t a t h o r o u g h go ing e x a m i n a t i o n ; O n e 

lows h o w m u c h incons idera te c lear ings f a v o u r eros ion a n d are suscept ib le t o inf luence c l ima te , 
je pedologtst (Soi l -sc ient is t ) c a n t o d a y de te rm ine the v a l u e of a soil a n d c lass i fy i t knowing ly 
fit o r un f i t fo r agr icu l tu>e. 

B., Conservation and Maintenance of Humus 

I . W h e n one c lears a forest w i t h a v i e w to m a k i n g a n arborescent p l an ta t i on , the fel led 
-forest s h o u l d no t be b u r n t . Q ^ e shou ld a r range i n t h e spaces be tween the r o w s of t h e p lan ta t ion , 
al l t h e fe l led w o o d a n d p repa re a seed-bed of l eguminous creepers t o c o v e r i t q u i c k l y , . T h e fel led 

JWood t h u s decomposes l i t t le b y l i t t le i n the shade a n d ma in ta ins the stock of organ ic .mat te r 
of t he a rab le bed. 

-* - T h i s s y s t e m is t o d a y i n cu r ren t pract ice in m a n y lands a n d finally the cost o f the p lan ta t ion , , 
i n w o r k i n g i n th is fash ion , is no t m u c h m o r e t h a n b y t h e anc ient techniques of b u r n i n g . * 

2." O n c e t h e p lan ta t i on is establ ished, one shou ld keep w a t c h o v e r the ma in tenance of t h e 
c o v e r o f t h e soi l keep ing i t as dense as possible. T h e rubb i sh of th is vege ta t i on const i tu tes a 
p e r m a n e n t ma in tenance of the l eve l o f h u m u s . T h e th i ck covers pro tec t a t t h e same t ime t h e 
soi l aga ins t t h e s u n a n d eros ion. U n d e r c o v e r , t he iemperature of the soi l d imin ishes b y seve ra l 

: degrees a n d th is sole, fact causes a n e c o n o m y of h u m u s ( tempera tu re of soi l u n d e r forest 24X, 
u n d e r l egum inous c o v e r 28? to 35T , unde r d i rect inso la t ion , more t h a n 40T.). 

T h e use of m u l c h o r dead c o v e r is h i g h l y r ecommended i n the r o w s of p lan ta t i on w h e r e 
one canno t je t a l i v e c o v e r g r o w . 

3. W h e n one ca i r ies on annua l c rops, i t is necessary to protect ca re fu l l y a l l o rgan ic Waste , 
w h e t h e r one prepares composts , o r w h e t h e r one bur ies i t i n the soi l at t h e p r o p e r . m o m e n t a t 
t h e . t i m e o f p lough ing . 

I f ca t t l e ra is ing is associated w i t h the c u l t i v a t i o n , a l l t he dung shou ld be we l l t rea ted a n d 
c a r e f u l l y p r o t e c t e d ; here the re is a financial expense the v a l u e of w h i c h t h e c u l t i v a t o r s 
o f t rop i ca l coun t r ies d o no t realise suf f ic ient ly because i t is no t immed ia te . 

-m 

Maintenance and Augmentation of Mineral Wealth 

W e h a v e s h o w n h o w impo r t an t tn equa to r ia l regions were the losses of m ine ra l e lements, 
t h e bases of vegetab le nu t r i t i on . 

: T h e ma in tenance of the m ine ra l w e a l t h in re la t ion to chemica l m a n u r e is s t r i c t l y 
ind ispensable unde r pa in o l seeing the rap id decl ine of the re tu rns of ag r i cu l tu re . 

' F o r a long t ime , p lanters h a v e said t ha t chemica l m a n u r e cost too m u c h to be used i n t rop ica l ; 
c rops . I t is because t h e y t r ied manures t ha t were not ba lanced in re la t ion to the i r soi l a n d ~: 
w h i c h c o u l d no t , on tha t account , g i ve a n y m o r e t h a n v e r y meagre resul ts . A smal l dose of ; 
m a n u r e the fo rmu la of w h i c h is e x a c t l y app rop r i a t e to a cer ta in s i tua t ion , g i ves m u c h be t te r . 
resul ts t h a n a large q u a n t i t y of m a n u r e chosen at r a n d o m w i thou t a p r e l i m i n a r y scienti f ic s t u d y . 

I h a v e hea rd p lanters say that ( hey h a v e t r ied chemical manures a n d that t h e y d id riot 
y i e l d a n y result i n the i r l and . T h e cause of these fa i lures is t o d a y k n o w n . I t is of ten because 
t h e y t r ied those manures solely on a base of n i t r ogen ; phosphorus a n d po tass ium w h e n t h e y 
tacked someth ing else in the i r soi l , m a g n e s i u m for examp le . T h i s e lement is o f ten w a n t i n g 

. . . . . • 
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i n equa to r ia l l ands a n d e v e n if t he po tass ium is def ic ient , i t c a n be abso rbed o n l y i f there is b 
i t s side, the requ i red dose o f magnes ium. H e r e the re is a n e x a m p l e ; one c o u l d c i te m a n y o th 

T h e age of emp i r i ca l m a n u r e is n o w passed. 

A f t e r h a v i n g fumb led for a long t ime , t o d a y one disposes of me thods permi t t ing . o_, 
de te rmin ing r a p i d l y the ve r i t ab le nu t r i en t def iciencies o f a c rop , I sha l l c i te the best and the 
most p rac t i ca l t ha t is a t t he m o m e n t e m p l o y e d : fo l ia r d iagnosis. 

O n pr inc ip le , i t consists i n ana lys ing t h e leaves of c u l t i v a t e d p lan t s at a ce r ta in stage of 3 
the i r deve lopmen t . T a k i n g first samples a l w a y s e x a c t l y i n t h e same cond i t ions , o n e learns i 
t h a t i n the same species, w h e n i t is wel l n o u r i s h e d , the re is a l w a y s n e a r l y the same q u a n t i t y of j 
each e l e m e n t : n i t r ogen , phosphorus , su lphur , po tass i um, m a g n e s i u m , ca l c ium a n d tha t , under • 
ce r t a i n amoun t s of one o r m o r e e lements, t h e p lan t is de f i c i en t ; i t g i v e s in fe r io r y i e lds a n d then 
goes r a p i d l y t o r u i n if t he chemica l m a n u r e does no t i n t e r v e n e to re-estab l ish the nu t r i en t , 
equ i l i b r i um. 

O n e k n o w s t ha t i f i n ce r ta i n c i rcumstances the a m o u n t s of essent ia l e lements increase o r 
d im in i sh , the n o r m a l phys io log ica l equ i l i b r ium is such t h a t t h e re la t ions be tween t h e n i t rogen 
a n d phosphorus o r po tass ium a n d m a g n e s i u m r e m a i n cons tan t . O n e k n o w s t ha t the t o t a l po tash j 
+ ca l c i um a n d m a g n e s i u m is n e a r l y cons tan t ; one k n o w s t h a t the e q u i l i b r i u m be tween anions * 

a n d cat ions is v e r y i m p o r t a n t , etc. ... . etc. . . . T h e q u a n t i t y of t race e lements, copper , z inc , i 
manganese , i r o n , b o r o n , m o l y b d e n u m is no t less i m p o r t a n t to consider . O n e canno t i n a genera l j 
expos i t i on do a n y t h i n g else b u t c i te some essential fac t , bu t i n fact , the special ist of these quest ions 
t o d a y proceeds as regards p lan ts i n the same m a n n e r as a doc to r as rega rds m a n . T h e I R H O 
o f Pa r i s h a s focussed pa r t i cu la r a t ten t i on o n the fo l iar d iagnos is of t he A f r i c a n O i l - p a l m a n d the 
g r o u n d n u t p lant . W e sha l l po in t s imp l y t o some resul ts ob ta ined w h i c h s h o w the va lue a n d 
impor tance of t h e m e t h o d . 

F o r the o i l -pa lm (E lae is guinensis) i t has been establ ished t ha t the ra tes a t a n o r m a l t ime ' 
a n d the m i n i m u m of p r inc ipa l m ine ra l e lements in t h e d r y m a t t e r of i ts leaves w a s : — 

for N i t r o g e n . . . . 2.50 p e r c e n t 
Phosphorus . . . . 0.155 pe r cent 
Po tass ium . . 1.0 per cent 
C a l c i u m . . . . 0.60 p e r c e n t 
Magnes ium . . . . 0.24 per cent 

I n a p l an ta t i on of 2,000 h a of the I v o r y Coast , at D a b o u , the p roduc t ions became decis ive 
{2 o n 300 kg . of o i l pe r h a ) , a n d the pa lms were so poor , so d e p r i v e d of leaves t ha t one bel ieved 
the p lan ta t i on w a s economica l ly a loss. 

T h e ana lys is of leaves w i l l show tha t the percentage of po tash d ropped to 0.45 per cen t o r 
less t h a n hal f of t h e requ i red m i n i m u m w h e n the percentages for the o the r e lements rema ined [ 
n o r m a l . j 

A n expe r imen t was set u p in 1946 i n w h i c h d iverse fo rmu lae w e r e s tud ied . I t w a s • 
establ ished at t he beg inn ing , i n keeping w i t h fo l iar diagnosis, tha t o n l y the po tash increased 
the y ie lds . 

Since 194O pa lms rece iv ing one K g . of concen t ra ted po tass ium ch lor ide each y e a r , h a v e 
no t ceased to increase the i r y i e l d wh i le the debr is has no t ceased to be d a m a g e d . P a l m s m a n u r e d 
w i t h potash h a v e g i v e n successive ly in the course of the y e a r s 124 per cen t , 200 pe r cen t , 300 p e r 
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cent, 400 pe r cen t a n d 700 p e r cen t o f debr is p roduc ing t o d a y t h e equ iva len t o f 2,000kg. o f o i l 
per h a , a v e r y spec tacu la r a n d a lmos t u n e x p e c t e d resu l t s ince th is p roduc t i on has exceeded 
tha t ob ta i ned d u r i n g t h e e a r l y d a y s of t h e p l a n t a t i o n . A t the same t ime , the l e v e l o f p o t a s h 
m t h e leaves rose aga in t o 1 per cen t . 

F r o m 1949, these e x p e r i m e n t a l resul ts we re app l ied p rog ress ive l y t o the en t i re p l a n t a t i o n 
a n d t h e indus t r ia l resu l t con f i rms t h e e x p e r i m e n t a l resul t . Since 1949, t h e m a n u r e d sur face 
passed f r o m 849 hec tares to 1,878 hec tares in 1954 ; the to ta l o i l p r o d u c t i o n ( pa lm oi l + p a l m 
ke rne l o i l ) has passed f r o m 306 t. t o 2,108 t. a n d the pa lms a re reestab l ished. T h e resu l t costs 
143 k g . of concen t ra ted po tass ium ch lo r ide per hec ta re per a n n u m , a v e r y sma l l expense i n 
r e l a t i o n t o the o i l p r o d u c e d . 

. I t is r e m a r k a b l e t h a t i n keep ing w i t h w h a t w a s caused to b e an t i c ipa ted b y fo l iar d iagnos is , 
h t h e e lements o t h e r t h a n po tash do no t g i v e a n y increase in ou tpu t . O n the c o n t r a r y , t he s u p p l y 

o f n i t r o g e n has a t e n d e n c y t o depress the y ie lds . 

T h e soi l shou ld the re fo re be g i v e n w h a t i t lacks i n order t o ensure the c u l t i v a t e d p lan t a 
ba lanced n u t r i t i o n a n d n o t h i n g m o r e . T h e I R H O has ob ta ined m a n y s imi lar resul ts , n o t a b l y 
i n D a h o m e y . O f course t h e resul ts a re less spec tacu la r w h e n the p lan ta t i ons are less d a m a g e d 
t han . t hose f r o m D a b o u , b u t t h e y are no t less e x t e n s i v e l y p a y i n g w h e n t h e y ie lds increase f r o m 
40. t o 50 pe r cen t a n d inc rease t h e p r o d u c t i o n f r o m 900 t o 1,300 kg . o f o i l per hec ta re for e x a m p l e 
o r f r o m 1,200 t o i,6oo kg , i n o t h e r cases. 

L e t us po in t ou t a g a i n the case obse rved in F r e n c h Congo w h e r e v e r y h e a v y app l ica t ions 
o r n i t r o g e n , phosphorus and po tash , m a d e d u r i n g th ree y e a r s w i t h o u t a n y resul t s h o w e d 
i m m e d i a t e l y t h e suscept ib i l i t y to increase the y ie lds from 40 t o 50 pe r cent w h e n a sma l l dose 
of m a g n e s i u m w a s added t o t h e m a n u r e . 

' S im i ta r cases h a v e been no ted i n t h e E a s t coast of S u m a t r a . 

" T h i s under l ines t h e absolu te necess i ty o f de te rm in ing the deficiencies no t o n l y i n m a j o r 
; e l emen ts b u t also i n m i n o r e lements. 

• i T h a n k s t o fo l iar d iagnosis aga in , the I R H O has been able to show so much deficiencies i n 
phospho r i c ac id , so much i n po tash , so much in nitrogen, existing i n the di f ferent reg ion of Senega l 
a n d t o d e t e r m i n e some f o r m u l a o f manure necessary and sufficient for ob ta in ing at the smal lest 
cost o f t h e maximum output in groundnut. 

" W e shal l say only this about it : in the present course of products the p r ice o f 1 kg . o f 
g r o u n d n u t is r o u g h l y equal to the price of 1 kg. of manure laid. The manu res app l ied are 
o f t h e order of 100 to 150 kg. (?) per hectare and the increases of output 0/ the o rde r o f 300 t o 

. r , o o o k g . o f husked groundnut shells, not to mention exceptional cases where they exceed a t o n . 

S im i l a r resul ts have been obtained on citrus fruits in California where t h e def iciencies i n 
m i n o r e lements are sometimes very grave also on the tung (aleurites), sugar cane , etc. 

T h e I R H O in Ivory Coast at the present moment gets some spectacular resul ts on 
the coconut. The last results show, thanks to the detection of very acute potassic def iciencies 
in this species, that a judicious application of potash has enabled, in three yea rs , t o surpass t h e 
yield in copra by some hundreds of kilograms, more than 2,000 kg. per hectare. 

Now, the output of 2,000 kg.f of copra is considered very exceptional in all p roduc ing 
coun t r ies i n question, new Hebrides, South-East Asia or the Philippines. 

fThis is equivalent -\o 3-18 candies per acre. Editor C.C.Q. 
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T h u s there fo re , t h e legend of chemica l m a n u r e no t capab le of be ing u t i l i zed economica l ! 
i n a l l t rop ica l coun t r ies is des t royed . 

I t must be s a i d * o n the c o n t r a r y , t ha t i t is qu i te p ro f i tab le a n d t ha t the o n l y means of 
h a v i n g to w i tness t h e rap id e x h a u s t i o n o f t r op i ca l l ands a n d no t f u r t h e r he lp ing the decay 6f 
t h e mos t v a r i e d p lan ta t ions in A f r i c a o r i n L a t i n A m e r i c a ( n o t a b l y the coffee p lan ta t i ons of Braz i l ) ' 
is t o .use it as r e g u l a r l y as in E u r o p e . 

T h e m a n u r e is a l l t he m o r e pro f i tab le as t h e doses of fat necessary a re m u c h w e a k e r t h a n 
o h tempera te lands , th is t h a n k s to the feeble f i x a t i o n of fat b y t h e s o i l . . 

B u t the success c a n r e w a r d the i r use o n l y i f each case is e x a m i n e d a n d s tud ied i n the l igh t 
o f ag ronomica l d a t a of the present t ime , as a disease is e x a m i n e d b y the doc tor . 

. I n conc lus ion , t h e same facts are repeated i n t h e h i s t o r y o f t rop i ca l a g r i c u l t u r e . ' O n l y 
w h e r e ag ronomica l a n d scient i f ic research is estab l ished a n d deve loped , does t rop ica l ag r i cu l t u re 
f lour ish . 

T h e D u t c h E a s t Ind ies , n o w Indones ia , h a v e been the first a t t h e h e a d of progress in th is 
d o m a i n a n d t h e y h a v e g i v e n t h e .wor ld t h e first g rea t e x a m p l e o f ac t i on t h a t w e U ^ o n d u c t i o n 
research s ta t ions cou ld p e r f o r m , o n the ag r i cu l t u re d f t rop i ca l coun t r ies . T h e E n g l i s h h a v e 
fo l l owed i n Ma layas i a . T h e Be lg ians h a v e t r a n s f o r m e d the ag r i cu l t u re of t h e C o n g o since 1930, 
t he epoch o f the c rea t ion o f the N a t i o n a l I n s t i t u t e for A g r o n o m i c a l S tud ies of the Be lg ian C o n g o 
( the I . N . E . A . C . ) . S ince the e n d of the last w a r F r a n c e has p u t u p a series of R e s e a r c h I ns t i t u tes 
a n d comp le te l y t r a n s f o r m e d , in a m p l i f y i n g i t e x t e n s i v e l y , t h e t o t a l a g r o n o m i c research b e y o n d 
t h e s e a s ; the resul ts ob ta ined f r o m n o w are m o r e p rom is ing fo r t h e f u t u r e o f those Te r r i t o r i es -

L a t i n A m e r i c a h a s i n d i f ferent coun t r i es , in B r a z i l , V e n e z u e l a a n d b e y o n d schools a n d 
I n s t i t u t e s f o rm ing t h e bases of depa r t u re w h i c h o n l y ask to be en la rged i n o r d e r t o p e r m i t , t h a n k s 
to t h e excep t iona l q u a l i t y of ce r ta in o f he r l ands , t h e d e v e l o p m e n t o f a t rop ica l ag r i cu l t u re 
capab le o f p l a y i n g a d o m i n a n t ro le in w o r l d e c o n o m y . 

•Translated by Dr. Ananda Kulasuriya from the original French published in Oleagioeux (1956}, Vol, I I , 
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