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è * * * * o S l i : è ^ * a 5 C e # £ ! . * # . 

i BB^ria©Bjia«*iai»nsB4>^^o 
B*©»Ätt24~26*Citt***. $&(* 

3~6 t : f c *T f f iT i - *o 
— Zone E, CftfiZone DOffiffl iCtÜSt-

S»©^$( iPICT*5o Ä f i i S S t i 

ZoneDèH«fôUT**0 C©»£flï 

tt*S«©»£«DÏ©7Jî, 8ÜIC©* 

H T 7 »J Ä K f c t f * I TCZ©*PIS»»tt . 

S è i f c b - r c è K t t S o $& j c , -HKWi;: 

t o t , c © Ä « ^ 5 > ^ - © $ f t » i . ^ a 

ÄISIJ: 0 ffiJt&lfil-C J: OS»" !?* So 

J ä T © & E K * J ^ T £ £ t t » £ ' ' « ? * * - . 

•T t t fe^BM. B W * . MS, » S . S S . 

* 3 E » f c o V * T © » f l * f T 3 : i i t î o 

2.1.3 Ä « A 5 > * -

BfSfc«fctfB*f 

«J *»=*J» t *B»* l iBM^f l8 l© f f i t t -e * 
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®<&mnz0 

BMK(iTOtt të$l§#;&oT. fó£W 

©-eni*. v^Jisüzw^yummcik^ 

È<KZ0 ffiT7'JAlCfc«^5Bi0©mJt^ 

n<Dmitit&-fik>mnmt\im*.te^0 «t 

i , *©B»att»ö!aia«!«J:*)^<<i:*o 
BT 7 'J * Kfc I^TS t> HIP»*3S*> < tt 

^ • - f ^ x y r , B * y ; i / - v , ^ a - h ä ? 

4IC*Lfc0 C©S(i^Fu1*ifflLT7,7X-C 

*»}, 65~100Kcal/crf©f5fflfc**o ft 

B«fitt«^«örTfî ***niiBjrasïfFao 

RnaiiSi^K !>*»*»*> 6-f. ttBStfiliftUi* 

ffiT7'J*K*jyôB¥^SlS*l. 4, 
8, l l f lK» t fTH2 .5»C^L fco C n i i 
128$Jlgp/r©ffliJïÊfëJgicgc?u T l * * o 

* ' "?-e©ff i f i t t . B4>©sus**c©Bt»]ic 

Cè©*S^-e*>So l£©afi#ffi#C©«fc 

5 C ä 8 0 tèHarmattan windOft^ i B9& 

36**0. *©«S©#ttl.*BïaBfcJt«Kffl5fi 

XJC^pftLT^Si©©, ±ÜË©ï^lg©f^i 

IC f coT^FSLf tT^* ( f l | * . t f * -T© 

Fouta Jallon?^ b-, fsZtf+J ?*.X)T 

©Jos7*7 h - ) 0 • 

*ffifóH**;ifc±+*fca. 4£©B¥£lÄ 

SlilflJ:»)«>3iS<tt4o lfl*»&4flK*» 

ttT©afi©_tlfliBïSRT?J:*> tJfcSB-Cgl« 

•cabSo 8flic(ifêfttt§[£©lBflWaSi.*fc 
tó \mm^ < tt o T . i577' jA ̂ gßüEÄ 

©&fi t tJ tßWff i<«fct t *0 c © f l K Ä Ä 

h^g. 

12.3 H77y*K::JStt8 2» 5, 8. 11A©B'F$BJ!mH 
(JfcBî : Hayward and Oguntoyinbo 1987) 
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12.4 B77Uftfc£tf«€nitttBMftKcal/ar. t$£U 
1. 5, Q/KOBEa'JABWlcal/cn? (tt»f : Ojo 1977) 

12.5 S 7 7 U * I C f c l ^ 5 K 4 , 8 , 11£ (Df l¥$ÄÄ CC) 
(Üb̂ T : Hayward and Oguntoyinbo 1987) 

a i t t * o t t d t « T * S o 

BW3MS£<fciK, £lfi®BfJfê(ig$ 

*Lfc0 B«M#Äf><JH>©ttjg6föß£Jlß# 

ètt*oi i^ ' ; jba5«rST*5o 
. ^ v ^ 

0 500 km 

0 2.6 a77U»ICj3W*Ä»<D3Fl^a« iE 
CC) (JÜBf : Hayward and Oguntoyinbo 1987) 
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mm 

^¥£P&flifi©$M}ïJittBI 2 o » ; : * Lfco 

( H 2 . 8 ) , L f rLz f t f cß igToWft*** 
So •i-ttfc£El2.8li:*$l.i-CGroupI i L 
fcHij7, ä / * 9 U * * . * ' - 7 t f t t , 

2000mm\IZ%\\ ftfc&, h - ^ * + » 7"«!$ 

(tf-^-fëSïSIS, h-rf . "<*y. EI 2 . 8 IC 

*»!ƒ*Groupn) ? l i^KSfi t t J tRW4>< 

El2. 7 H 7 7 U * 0 1 , 8 f lE*5tt* f l¥9RSÄ <w) «t I TCZffitCDHff 
(ttfiff : Hayward and Oguntoyinbo 1987) 

24 

20-

16' 

3 12-

*>. GROUP I 

r« ' , . •.. - ' - - - ^ 
. X j . " ". ' ( • BlSMU 

"... • • * v , M a 7 o u . Conakr?v 
— • Freetown y 

Daru g 8 " GROUP I • " * ' 7 ^ . " - . D a , , 
-I , . . l o m e \« * . • . . ^ * -

V Accra / ' ,' . 

' Bonihe „ . , , . I 
.Robensdeld/ 

— I 1 1 l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1000 2000 3000 4000 

Mean annual precipitation (mm) 

02 .8 E77'J*lcfctt5&të;»l£mi;:fcl7S^BMS (») t 
ÖJf <0K!$ (ÜBfiFf : Hayward and Oguntoyinbo,1987) 

- 1 0 -



2 .9 )o 
B T 7 'J rtlC^TtiP$iiÄK»xP$li$ 

±©» f f iTRÔCè**** (ZoneBfc«ktf 

Co 2.1.2 #M)o ffiT7»;*^â|5(Zone D) 

W:J:*>?£&l.*fct>©èttS#, t >L * f t *B# 

PI MARCOURT 

CAIA6A» 
« 3, / n OOUALA 

12.9 H7"7'J*U:fcttS7flTS]frfc>9E± 
5J©IHJ<0/Mfc* (tfiBï : Hayward and 
Oguntoyinbo,1987) 

t L T^ïBflfc&KlÜft*: U " > - h x o - iP . 
y * # y - x n - ä > « voSÊfeWEÜSft, 

BT7iJrtlCfc#5¥£J*0*JMK©2, 8 

£©/ -?*-v£ ig2 . io ICTFLfco tfcfflft 

SS©^H©SEffc©iti*BI2.11K^Lfco 
Sliai«>126iM«3r©f-^*ÄÄ4Lro 

So 

T7»;*tt iaB*îJ:Mt«Ttt , l^ICttffift 

fi«4096ETF è tt S «J*JW£J&* S **. 8 il fc 

l i 6096EU:è t t* i :è t tS<f fa"e**o « 

« S K o ^ i a © * » * ^ * * * 4> * è o© l*B 
T 7 y * « ^ © A È « - ? * »?. mmuitim k> 
/h*^©i i ^ -T»s*©t t !«T**o 

H3Ê*4»©«ÉS: 

%%1!ftft(2£[S. B«. S3. ffl*ffi»c 
«koT^fb-rSo Lfc* io t , B 7 7 ' J A T 

tt. * 3 8 t « H : l T C Z © f i ï i I £ S < M « L 

pI«IIR56***»St * C i l ia»*®*!) 
-So fflT7'J*-Ct(i-€-©fci6»C7-f->^ * -

sö*ffi*3n«tfnér4>*©»Attfi^o *&e 
B r 7 IJ *-cttHt»*fiRi;:fflfëLTi.>s 

[February ,P 

12.10 a77U*UD2, 8fi(C*5tt5/i¥£>të**aS 
(tÜ3r : Hayward and Oguntoyinbo 1987) 

500 km 
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assis. ffl*jfiffitt£fr&tt»T*a&n 

1. 7^0BJtl^H^gfefi*Penmaniga 

£fflOTstï?U g!2.12-?$3là£Lfc|2I 

è L T ^ L f c o ffiT7';*©gi6Tl£^SB 

» T . 7J3©öJffijK»SttffiW *ti\m 

#£<*0fca*B3flaff i#Hn«:£. fc«fctf 

SS** |H»CèKJ:*o I T C Z * ä i t f f i i : 

ß W i : f i < 4 o T i > 8 , L*»Ut8BT0Cft 

l iS»TïBE<tt*o 

3*. «+vtsX.üi"l*Js.i)TiâfcttStc. 

I 2.11 S 7 7 U * ICßWSff i* f -aS (%). 
£ t H © £ t t © Ö (tüm : Hayward 
and Oguntoyinbo 1987) 

Papadakis (1966) ttjK&fiüa*. S i* '« 5 

#ŒfcJ:tf£¥£*3K§l»ff*ffll>TÎ1-»L 

fco Papadakisli, | S t fox h k x £ , ±12 

K«koT®£ftfcsöêifcfl<!:. « P K f c t t * 

TdJSrtK:t?a3nfc*#&7JDitfcS**. nj 

T^$Uc±#*So ffioHB« ( 'J * »J T . a -

Tl i , CCD^Ifox h uxlili{ï-tfo*iÇ>400 
mmöiaffltCfcSo CtHDitlc&zmiätUi, 
jp t fox h 1/XJ43- h * # T - ; i / » ü 9 0 0 
mm, tf-^tSIS, h - ^ J tSR "«* vftSB. 

:M s>* y r^SB-enoom-c**« & *© fü 
i t * - f s>* y rdtaBTii&ft. 7 k# *£ f l ( * 
HK2300«Ka-t"5o ffl^liüCDi^^H^ 

o«k9üJtEaT? i jg i * t -s i tn i f . @ * T 
7vf i©fë«** ' iJ£ è -r s c è »e tt * - e * * 

2.1.4 fi[«lSU 

SÜSSfeoiÊaTJi, S U g ' * 5 * * - £ L 

0 500 km 

I 2 .12 H 7 7 y * © 1 . 7 f l C f c t t S p r t ë l £ » A <•*) (HJÂfî : Ojo 1969) 
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û.m.mtmmft *)*+<%.*+*?.£&-? 

ZtVCÈK^o tëK. ^ © ^ f l M l t i f é 

(i, i TCzo^MHi J ' ï l / i è ^ r ö l è ^ - c i s 

(EI2.1#$öo L*>U PlifStc, /JNitË t̂c 

fc#3*M©ÏISL, Oje*tË©??£. èf>»cüË 

0 2 . 13« . 6o*Bifoaij^ft©saiJiit*^ 
' f l kn fcBT? 'J #©|5?3OT£*LT<.>50 

El^ff ( - > / v ) o g ^ ï i , s p ^ & S * © 

a ^ Ü M T * 5 o » f f i * # - ff/2. + a / 2 

fcföü, *5^fiSffl^iT*>s£^x.f>n5o 
* * » * S ^ l i * 5 ^ ü : f c ^ T . PIS© 

» f t * * . 7"7X, T f̂ ;TX a /2mrt ic fc 

à S o T ^ f t l f . ^ © K S Ä l i ^ P ^ l c i S ^ 

t ö i ^ t i ^ o :© ' J $ v H i K ^ K ^ 

Ojo (1987) ©fêlil i^©<fc-5-e*5o 

i9oo~i925^iit;üiB-r ,**o c © $ » , 
1907, 1910. 1920©3 4fR3©*#l£8Élfta/i 

•C i o f c iH tó&n^o 1928^1960©$$^, 

2. ' 3 %<Dt>-&frte *)SS¥T* S i lStó t> 

2on 

-2o 

C © « ^ * , $£*!¥£ tt o f iOli , 1928. 

1944. 1946^©3lüT*5o cnic^<1960 

~i970^©»iRg{i. ^t^mm^-wm 
ffiT*o7t»iBg-e*So L*>U97o~i985*f 

l> < 075^©aiJ^(?T(cfcJtSKS«©^^$ 

RrèEU.UK^Lfco *0-C(il951~196O 

^ © » K : f o t t S & ^ © M Ä £ , «fcD&$ 

Bg©5p^f i è£ i JC^LT*So '&%imiz 

Robertsfield »Cfctt S^Pf f i»©^»**! : 

i ^Cè^o Bobo Dioulasso lCfc t fS^S 

M(i. 1951~1954^©H?i¥»3Bgi-*i^T¥^ 

Ä<fc*)t>*i<-\, LÄ>L. AccralCfctfSK 

S«(il951~1960¥©EÄP^^*5^T¥^fÄ 

j-J S>* ' JTCIJ IU , r o © ^ ^ 5 S H 
£ ü * / - v ( C n è l c - ^ T I J , 2 . 1 . 5 © 
!B1S#«D ©5iJjgfr»cfc»t4S?i¥fc«kt; 
$£*1^£. S 2 . 1 I C ^ L ^ o CCJcfct t* 
^ S f e i C X S Ü ^ i l i . Sffl©ü»jlcj;oT 
®&ftfcWffl©MI^£ilS;ifcsm£* 

S « * ^ L ^ ^ ( i ^ @ L * ^ « j : * ^ f c (1930, 

1 
.["iihrhijilillï.; 

lTLl.L|"j.l.rilJj]|.....„!I 

T 1 1 1 1 1 1 1 1 ' 

1900 1910 1920 1930 1910 1950 1960 1970 19801985 

12.13 M7yVfilzt$V&mm®.M (1900-1985) KüA^^ffllcWf* 
&$fóMS<8$K) (Ojo 1987. &£) 
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£ 3000 

5 2000 

1000- Aà 
• * \ 

60 51 60 51 60 51 60 51 

AW 

60 51 60 51 

>Ot !RTSf* lD ACCRA WARM IA10URI IISSAU BO0O 0WUIA5SO ICAN0I 
Q.KHRIA) (GHANA) (MCifRIA) (CAMtROON) (GUNtA-BISSAU) (BURKINA FASO) (MMN) 

Climolk stations 

12.14 ïïTyVtXDl^VfraM&ffilCtSHZy SS8¥^ffl<!:ä:^fc1951~1960^ 
IC is HZ KM* ©3E» (Hayward and Oguntoyinbo,1987, &?£) 

1933, 1966^)o 3SBLfc£*ftfcKfcV»T. 

1 9 7 0 * W B Î Ï W x - ^ y ^ ^ y ^ i t B ^ t t W 
Ktt«Ä»JPia-e*ofcKi3&»4»t>o-f (2.1. 

zmw>, mmmwrnK. a * o * ©i>tsw& 

x - rv* - "*y^* f i ^ r tSR-ç* i . 1932, 
1934, 1948, 1949, 1951, 1958. 1976, 1977 

Ö r e t t x - r y + ^ y ^ i ^ i c l t î 3zRiJjg 
BfjWEtt. M !JÊ*g©*oA:<#lttofc|5$ 
M f i ^ ^ - r ^ l c ^ o T ^ S o 1939^{cii, fó 

ü#«tfï© 2 amgstr **. um t &®<Dm®^ 

BET?**«, s?©BaJ&HfS8iiiTczci 

•Ç©Hï?5l*l$8îtt&fc:ttSo LfrU BEK 
H2.1T^LfcJ:5lc, ITCZ£»t i* 
ffifliJ-e*oT. ßS iLT. asftSÄUäT? 
©S©fê9&tó©ft5fflti*fë£ètt£0 £© 

ffi©l^l9fêtócDl^Alïo2IS{i, ft«j^WWPa 

£ft&£W*Hßa0fifi©,W«**Lfco - T 
*KfcHT. M*16^120 ic^Jjfêtófci•#" 
ttlf, ¥*ïft«!l£W»JISItt95Bètt*o L*> 
LIB©fc»>fê.a**7Jî2B*TSftfcè-*-ft 
If, *©^OfM»£WSIRa#95H*ja;t*BJ 

tHÊIil96L*»ttV\> i t , ffi#5J324BK 
fêO&tófcitSch, ftfe£W»HS!a*95B* 
H i SnItltt{ilOO%-C* S 0 

2.1.5 g g U y - A 

£të©&BÎSèIiiaÈ8*fl*fêfliLT. 13(2 3 

m i s a i s - A 
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(Ojo1983, S £ ) 

Yeaar 
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1929 
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1931 
1932 
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1934 
1935 
1936 

1937 
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1957 
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1959 
1960 
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. 1962 
1963 
1964 
1965 
1966 

1967 
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1970 
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Dry 
Wct 
Wct 

Normal 
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Normal 
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Dry 
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Normal 
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Dry 
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Normal 
Normal 
Normal 
Normal 
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Dry 
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Dry 
Dry 
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Normal 
Normal 
Normal 

#ütttttff 
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Normal 
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Normal 
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Dry 
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Normal 
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£2.2 i » x - A , =7j«C»l*61fi*Mtó«ffl4fr*4tM8Ba 
©pTfête (tfcm : Sivakumar 1989) 

»*B8*&B 

5 ^ 24 B 
6 J I 2 B 
6 £12 0 
6 E22B 
7 I 3 2 B 

75 0 

100 
100 
99 
87 
48 

£ W B t t * r o E B a * a * . 6 * ¥ (%> 

95 0 

99 
87 
48 
11 
1 

115 0 

48 
11 
1 
0 
0 

135 B 

1 
0 
0 
0 
0 

* U ITCZ©K»**a iA< t t *8 , 9 
^ i c b ' - ^ j c ä t S o tr-^©i$si3*iätfs 

EIO«KSfit t . fiJta5T500m. fl^ttÜä 

£ © « ! « © # « * J: CfltSSBTtt. nltèj& 

%%5l*. B ä ? l 6 * ' 8 « ß t t i 2 o O t -

* # * « „ Ä l © £ - * t t 3 ~ 4 f l , S82© 

* n t t l l ^ ? * * o ö f f i fê l iUi* ï J : t fS^ 

KSfcft. Bä*> 3~5nrai©ffi£<!:So ffiS 

SB"C©*ftttttKffi<. BS»)2~5iinl;:*-

**>£^KJ|g| ( P > E T p 1 ) ) Ktt . C©i|fi 
«tt8BT© 2 *£*»&, ffi$S|5©6*fl. f£ 
BSB©8*fl©rti*i*s0 

•&n-e*So ^»SfiiooonmËrF*»&, 2000 
Djm*T©r1l*>'*5o ß S - e S ^ t i , C O S 

&ftlBt&W&\t&&, H S 8° *>&$g4 
0 ©|gfflKtt«o 

Z. © 1/ * - ^©KPIftffiKtt 2 o © t r - ? 

#S*>ft*o s & l © t f - * t t 6 , 7flic, m 

2©*-ftti9fllcHl§ï*So SJBSBR8©ge 

Kli5*fl*»&9*fl©rt]***« 0 L*>L. 

C ©fifflJWfia*. 7 £T*0*> 6 9 ƒ§ ©B3K. 

/ j ^ è m ^ i . p<ETpètt*»iBg** 
tas-*-*» cniiSjs»iBa^#*2o©a5» 

AccraèLoméfig©*»£*lfi#"*Mi, &ISIS 
Rgà*5 * J!ËTFètt 5**. *ntiSg2©|i$ii 
f - * ** tt -, È t) *f, »Sfi*«I«IKI5ÈSI[ 

C©Jfi^©pJfilll2fl©RSti. *«KW 
Ktt3fle*i^*Ba»)7m©filSè, 8fl 
K f c t t * 3 ~ 4 M © f i f i à K * S 0 ©affile 
Rl»"C. 10, llflfcBSJ) 5~7mèttô*> 

Cftfc3l3fôHT12fla»&2fl©*HRaii:liB 
St) 3~5«©RltiaS5È»ftèttSo 

mmiMmu-j-j* 

#, *Ä3ßfc«ktfB${cfc<,>T, c o ^ S i S 

KHili7. • 8flK«4>+**>©©, fö^iL 

TS / f»3 ( i . 3, 4JU*>10. l l f l i T * 
* r t t<«fó*nscèfc t t*o S ^ K S f l 
li. BT7'J*JbSß-el250~1500mm, ffiBfc 
<fc ̂ m^SE-e3000ann£l± è tt S 0 

aR'ü£ 1 ) P : precipitation, ETp : potential evapo-transpiration 
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vwmmwa, -«stemmaCT<£<, 

B ^ 0 2~5nunOlüffl-e*4o 

2.1.6 ÄH4Ü3S 

S r 7 i j * t t^<o*»©B3S£lB*ß£t f 

* tè:**-e*5o tS»lKtt*8*Sl©*fc*-9 

/wo 

t ï C i ^ K FAO (1978) fcitfTA 
M S / C I E H (1976~1978) l£ £ o T£W 

»ffiA**piJlia55Ê»*o¥»ÊU: ( P > 
0.5ETp) -Ck&ipfàcimimfà 7*7* 

a**«nnn»**öi* (p>ETP) s 

« k t f » £ W . A*£g©öJ«Ëttf r&*T. 

en* 4 ÄH£»£e#tt* c ètf-es s«, 
ßTFfcj: ft 6 *«?!&•#-*0 

t<DWâM%-e&z0 ̂ ^;vü^©m©mw 

It, ^W«Hra90BO«KS«fflS+So * £ 

fcfe^Ttt. £WÄffiB«#75BT*ST«7 

*S#5*tftWr#-ffttttV\, 

x - y y •*•'•* y *• ÜË# (i -9- ̂  ;i/M©ffifflij 

K*«O ftwwroKi. jtau«isiK*îtf*90H 

c c Z - y o ^ i / ^ - A i i l ^ - ç * « , 

^SßK*5^5900fflD, ffiSB(Cfc^S1500minO 

Äfk***So KPfcfc#.5JPtfo* h l / x t t 

Ä«.»o C0*K&Kfe#*»f i<DB«gt t** 

n © » * * * * * o c n i c R i ' T K i i t t « « ) 

x - r v ^^y± i t f iwOf f i » ( i 92^y . ** 
^ÜË^T*SffiT7 'J* ©29.496* ÄJ&TV* 

* ' - 7 t ^ v t l i , x - ^ y f f v ^ o l 
{IjfcfögtSo c<n?©ft4»£W»JRBtti65 
B*»6270BOlBfflK*«o C © * * £ Ä J f i 
« © » ^ © S M ï t t J ^ ' r i i t t W ttflHt«© 

tt. ttfrwgS5-?1100~2500iBiii, PI C < ïBSBT 

900~1500nim©ißffllC<&So B*t©#MtifF 

c©Htëî©tf*fîiaï"Cli. SHBttJRlSSi' 
•^-Ai<£5o fiflJWBa*K2-3K»n*B 

S«iPJtT?tt t t<. * » o * £ | i j T * S 0 * t f 
•aOpJtStt***»), *»oB»tt*iJ&-fLiff 
I t t t H o ^¥^^S*(ilOOO~1500mi©Bg 
K*So Ä3 lS©Ä^-e*S^J6 , ± fc*f t 
*4W«8Iffltt. 3, 4 f l f r&7EfcMS4. 
5 * £ R r e * 9 . BiJ&W*ÊWJBR8tt8flT^J 
*»&10. l l ^ * T è t t * o Accraia©jß?g 
MD&tt, Cf t&fcl t '«**fl | f lWT*oT. 
ft«S«»raii2f 3 #fl Lfrtt^o 

c ft &#fê£fc * œssagaa« i/ v - A © 
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tKb*>. #7 -y |c fcv>T, » i e < £ 

^ • / - y i c f c O T . ff*ÈW©±*:SP11S5! 

H( i , ^ m S t ^ - A i c ^ s ^ © ^ ^ ! ] 

gtftÈ$©42.9%££aóT^S0 

Ü » W r # £ # - ? T ^ * o £WÎTOi270H 
JilhT&So »«Sus*--Mi. IgSßlcfc^T 

f̂ ffi]liil250imiî Ç>3000mmJa±JCJi-rSo # 

*i&ïTeii^)S]Bïï©atë ^ ^ - J-1 u t0 

C C•CO^¥^{E$SjS(il250~2000mmO|5ia 

( C i -oo 

©^P( i /hS^o CCTOfF^Sfê±©^) l 
& l i , B l W i ^ W ^ û i i , M f f i * ^1 " 

è*T«^iiï%4gi!S*^^ c i ie * 5 o 

ftgtftMrt© IJ à ^ è '1-^r fflgfco v >r, 

1/20073HSKIC «fc SÜËEI^A^öIftlT* 5 

(Barfere and Slansky 1965 ; Blanchot et al. 

1973 ; Geological Survey Division 1964 ; 

Nickles and Houreg 1952 ; Directorate 

Overseas Survey l960)o **- T W* K-o 
«.»Tiii/ioojÇififyifiHBiA**«**. e n 
«Da Silva Taixeira (1962) i c i i±mM 

Jl/fc<fctf#y t T T K o H T O f ä S t t Ai/as 

de la Hante Volta (1975), Nahon (1976), 

0 R S T 0 M ( 1970), fc «fc tf Jansen and 

Diarra ( 1990) frb%X l > i „ 'J ^ 'J TIC 

•3 l .»TOtS«l i . l/10007Jtf8K©Ceo/o£t-

ca/Ai/as o/t/ie Wor/d (UNESCO. 1976) 

* » 6 8 f c 0 * fc^:J tË^ICo^TGeo/ogy o/ 

A/nca (Furron, 1963) * »6^KWt t f f i [ «* 

mtïo 

Dir.des Mines et de la Geologie,1953—59 ; 

j~ -ƒ i? 3. 'J T : Directorate Geological Surv

eys 1962)o t / c , ± ä ^ Ö J P ? 5 ä S g i 3 © £ 

2.2 *6AfcJ:tfëR 

2.2.1 eff£S6«K 

B r 7 'J*©ifiEfc«fcyrë-ïïlco^Tli, 

2.2.2 iSÜfeSa-y h 

y 7* y rNfftoS«3 v7* w -y ? x " i J^a 

2.15)0 

IRft: l)*fifcê. JEOce*»6<£***y^yTC©ig(*. « a T ^ T j 6 « > Ï I ! l t t c : h 0 ± S I B - e â 2 * 0 
^ u Ü T Ü o Basement Complexo 

2 ) ffldfitt£fflJÊfô£«|l=£oTilMSftfcail6o Techtonic Basino 
3 ) M3fô^l î3A>£iËaj i I Ï ! l£g»m>tt l .>£féM#o T 7 ' J * ICfiCOflfelC, 3 y rf, A 7 /MJ , 

? y I f - T O 3 2c^itEiSt#4> * o African continental shieldo 
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« S U T : / * K 7 * • * & « . O f c # S ; * S Ï £ 

KJ:->T8?ft*6JlfèU * ¥ * * n W : ï i S : & 

s? * - i i /ëlS® «k ô tt H 7 y3> © jßfiRicggij 

L T ^ S o Cft&©E!Uffi©J|fiÄtt, ifttüfcfc 

02.15 S77'J* ICfcySi# i feÄ3.z: „ h (Ribstein 1990, 5ftS) 

Precambrian rocks : ftiivfV Tfi, ! ^ 5 i c ^ ~ 6 fê^i|îlK:frfcS»$tt©tëKAÏfcKJS-rS£Eo 
Paleozoic rocks r S ^ f t C * ^ ^ ' J T*B, i ^ K t ' X Ë , - y ^ ^ C f*V*e), *^J5.7Ä^~2.3Ä^WI-

fcfc*S$tt©itÈA£lll;:JitSë50 

Mesozoic rocks : * 4 ^ ( = * E , ^ 5 * 2 , 6 * 6 ) , W2.3Ä^ft3^^650073^tllc^fc5l|f«Oit6!H^ 

Tertiary deposits : ÜSH*B (Sfefrffi, J6*r1S. *r«rtt ( JS l±*ô*T«iPEI2i :»») . # # » Wfrtt). 
#&fm&, fö200^iffi£T"lc:BJ&;*ftfc£Eo @*Ê©it/LW.£^*É»*£<. depo-
sitsfr'ffl l » t>ft 4$Ä*£^o 

Quaternary fluvial/Marine deposits : j^Htö, ^HfiJJl». S£*-e©2007j¥Wo WJH*i6»c: J; * T 
*J^Kckt>W#ia£©ff5fi£, * ft IC J; £ UM. fluvial deposits^, fl»Ä. marine 
depos i t s**^* ftfca MfTffit^friS ( S l E * f O 1 . 0 ¥ ) lc#Ä>fts„ 

Eolean deposits : MÄJlo ± i LTfi«c«fc SiftifttJo »StfcS. #£/OTfc.fctWaIJ$»-##C>ft*o 

»Rä: 1) *4«;ÄWiö»&tt '4^*-C^^»»ci£A*-3T^fci#^5'f t***Ko S&©FB3fc T 7 'J * . 
* - X h 5 ' J T , SifeA;^, 7 0 X * ^ , -f y K*aÜo Gondowana lando 

2) 02.15©tRä#M„ 
3) • i*NfofcS(,>a»«. trougho 

- 1 9 -



3-KS>«KT-A/, b-=f, «i-V, ±4**. 
•JT, ^ l / + t 7 T V , * * A/-v©A8l$# 
fcSMïU InKtC+'-T b*^*, v'J, - i ^ i -
A/, #-*-©-S5Kfc$Wli*-s0 

l u c t ^ s i o cn6ttft*yyjTfi 

7 *B±» ft* v * •; Tfâmnmogfiiz 

Ä*vr«J7l2Tffl»©SStt. +*-rm 

T-Avisas, #-+. h-^cfsß. "<*>. 
* y A / - y , y H t 7 r V , VJICfc^T 

$fc* yf y 7ifö<fSBIS (Birrimean) ß « 
E l i . Ü L T f r ë , U ë , fcitfffiOgM 

ffiWE. 7A/3-X3>, / i / - 7 > y 4 ) ? 4 > 
bt£5o cn&®ëS®^* i tË { i . 7 A / + * 

a-h^jKT-A/KSB, * * A/-yjJgSBT* 

S 0 * f cCf t&ëEt t . 3 - h â ? # T - A / B 

***AtacoraÜJÄ!*SA<. düfcS ffiÜ 

h i? # T - A/©Man Massif iC fc # 5 JS * » 

5ÏEc^ëfc5fe*v^ijTe*SBJaëS©-

Ä*v7»,/Te#aBJaSE£LT. ®1Ê*5 
\ * tttS£tt©&Sfc «k CXSIKgolî A # * & 

ns«, cn6tt5t*vyjTf i j : ïs i5®©eE 

5fe* V 7 'J 7«±aWi©gS l i . Tarkwai-
an rocksi è«¥tfftSi&*, -en i i /y-^ f f i f f i 
SB©Tarkwa©Üfi€KÉ*LT^So ^tlii 
« ë . (êEtt) 8 ë . » ë . Këfr&ttÖ. 
|H]&.5IC3- h i?#r-A/jct)^JiSWji:^ffi-t 

Jfe* >yj 7fößü*S©^S(Buem series) 

**<> £ft£( i f t*> V7r,JTfö±g|5IS©SS 

£El i , H& TA/3-X, SM§, « S . fc 

i t ; £ a g t t © ^ i i j ë * » 6 t t o T v ^ o 

flWëè. *nßlB©»JfteSALfc"^^ 
Œc-îëfr&fiJcoT^So ßALfcftC-Je 
tt, :M ä»x 'JT^Sß©Jos7"7 b-®ip>ù 
fflfëttL, S a © x o - s ; B VK^LTffiJa 

*fi£SKE<^©gE©BA3ï*tt. ttü«!^ 
( * t t f r £ * ' - 7 , -7>J) {CfctfS, 7 3 Ij 

x5), s/*«, g|RT>3S©1fóï©«!fé*Sl.* 

a s . «ni.^T?**o 

ft*v^yreËi»©i^fttt. Armait. 
AÉËR # £ f t » = e . 3SEfâic^«^ç»n 

1RS : 1 ) lä^JÄ^O-ffl, M-^fcëSo migmatiteo 
2 ) £ A ë , SOJa-, t xgi iPèOÏJlê . greenstone. 
3 ) 53S, fi5*^fi«-#t;ffl*4Ö>ê. arkose. 
4) tt±£2<â*. 5« t t«»ë . »SR. BSRfe*Mt*. graywacke. 
5) ABtöWaasftTi'tt^HÜB+te^^tfBAU ±«©ÜÈJa**±KffL±«/6nT"C**lft 

JfJo laccolitho 
6) töJBffifc¥fT*oHèAér*¥©RA£f*:. £ < ( « & £ . ïfëABKtëfitt. sill. 
7) SÊKiEl»«ttKA£&. t a « l - t t lOm, fiS100mElT***O. dyke. 
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5o cft&oisftictt&aojgaiefcicflt 

* * * & f # v e ) ©»g. m%. wë. 
»ga*, »K^^aiiB^ftap. ^ y . 7*^*7-

7 r V , *J«tC/+*-T(Z)Sikasso7,7 h - , 

Manding 7*7 h —, Fouta Jallon 7* 7 h — 

K f t S t S o 7 ^ * 7 - 7 TVJtgßKti, A 4 

*B J: 0 ̂ S i W y7yijyf') rtfüzmt 
S6Mg#, # * * äußert, ffi, i£<oü*2iffi 

+±<t*«tt. » B O Ö S Ê I E © » ^ . -t 

fcfcfê, Hëte<ktf5Kë£LT??£-rSo 
cnc>®Bfä{i7--f ^ i ' j r o ^ i , - s?*-
A/h5 7IC?H0Ef-5 (Nupete«fctf Bimafcb 

£ . IlloJRA) Sfr. -5>*-A'F{fH8Bfci 

&©J£*ëtt. • > x 5 1 ' « , a - h S W T -
;w, h - =f, ^7- y, 7--f i ? i 'J T, * y ; u -

fc «k tf ̂  7- V T ti Terres de ßarre3), 7" •< 

** i) T T l i Coastal Plain Sand £H?t£n 

So r - f i * * ' j r , GongolaJI|®BlC<fcS 

Kerikeri ÄÄ JiSHgfr 6 tt o T l * 5 „ 

cn^cDi&Üël*. * - 7 f t t , #vt*T, 

-fe*#rt/©l£^itËlg<£S^TV*.&o C C t l i 

#B*Ê©8>lc, SMg, v - ;w, tt±*i*to 

TI»ÔO ^ - ^ a - e t * . £ © ü » f * , 

SS=l2Jï«É«ëtt. 7*;u+T- 7 r vdtas. 

^ 'J ffi«. - S> * - A/F8B«©Taouden te <fc 

«HIEJtÉBMfcttS/;!/ h * ï . fc t f«i± 0T*o 

T, Senegal, Gambia, Casamance, Volta, 

Oti, Niger, Benue JHOfflfiWJÉ, Niger f ^ 

*, RioGebaill, Sassandra/llte.fctffÈ© 

/ J^ J I IOMPKÄ^LT^So •7'Jte«t^7' 

^ + 7 - 7 r VKßil-tSrtlSNigerf-«/ƒ, 

ChadÄttl-CttfllfiJitiTpOltStt** < ttS0 

x - rv* /<v*©—BRKt t , SÄIEOÜÄ 

%**£ä0 

«gO»£©»èH | t tHT7 ',J*»Jt*©liè 
/ i£ '©gß#-ü*t>ns 0 

Àfc«ktfi®tH#*>S0 * f c ^ * ? C © S Ä e 

©8t«MtiSa*JosE< tcStt bft, Öffiföte 

±tf ̂ EEBORsl** Benue h 5 7 IC, Öffi 
esÄeät t ia** >• * - > ! § « * £ # # # 
(Mungo te«fctfAdamawa) \cff-&-fZ>0 

Jos 7*7 h-K*i«^«^ajffi»tt*|g|EM«T 

* s a*, c ntimeHis^ »J s> ̂ O^OJ-C* S 0 

B 5 £ Hit L o o±»£B5ü§ë£ *ft tf. 
«(£&©£ 7 K t ? C £**•?**o —»Kffl 

T7'J*JCteV>T«, ü 8 ë l w É * 1 - S ± * 

\t, ftSWJIciTft* V7* 'J .TlBA«ëKÈ 

{JïÊKI£tl£âWLTtet>, S f b i c k o T * 

gT te t ) , «É«jaft©aft©fè*. £0cs f t 

m& 
W©fctó, Sff if irt^èÜ-oT^SJtÈST-O^^fciSCifi^Xöü^o Continental Termi-
nalo 

2) fei5tJ^&ftKtti*î#®£âLfcJt!ltt. marlo 
3 ) &m<D±m, C l , ( « ) . 
4) i/;u Ki0.O2~O.0O2mffl|5ffl©ia?. tó±l*0.002sirialT©lï?, 0.02~2nanli«>, 2ira<«0 
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M è n t u S o 

S» ft* v ^ U T fEBf igS©9 ft. £ $ ë 

n ± « («*a±) ,£ÉÊËKU - e n t i r e ? e 

* S (SMMflzt. SM*±. « H » ± . B>±)o 
ERffioa«>fiv>s«s±att. ^ c ^ s s i 

2.3 Üfefé 

2.3.1 «F%£«K 

H T 7 y *<DWé*m,&mz.%mLtzmm 

-rnif, § a r è , é s w * * © - s p È ^ © 

7 7 ^ , ttf43t?©3E«*T»ßtt;äf** 
f#tti.\, Cöfca&Kli, ^ W 5 7 V K n 

7VF'>xfAi j , mt>>*9-v, ± a . * 

rAO-5ft. ftfëOfe©. 0J*.WWI£'JMI8& 

&©ÏMË«ico<,»T«J83ft-a**o 
B r 7 'J *o«WBKM-t*Ht£XiKli. 

Avenard (1971), Brouwers and Raunet 

(1976). F A O (1979). King (1967). 

Small (1972), Turner (1985). Murdock et 

al. (1976). Wall (1979)© fc ©*** i 0 * 

ST©cnKM+S3E«ßLh©ti!fflli. 3 * 
0 " r * x HtSIJBLttfro £ £ = $ £ « " * 

2.3.2 E T ^ U * © * « 

<. ia£^¥&ü^FJS 3 )©??HÉET&So 

fônfct©T*5o T7 ' JÄKfcUTl i . 

I* < -o*>©fltt o fcßa* -f 9 **>*$> o T, 

*©fctó$i! ï tcJ ;oT&II©MS#JEE££ 

=Cv K7**g**$}aLfcâ3Ê*2fcA£o 

f&&\t&\.*&&<D&9£&v-c\,*izo Mme, 

tf a y rfâ«HiJi2*»'&©ëJfi©i§8i*g»* 
fco CO«aaë**5feâ3EI2K*îl»T. T 7 

» ; *©¥ô t tg f â* fé&Lfcgdn !**o 
ÛU*BlCfclt5T7 'J # * » » ? « 

» . MUS©««. fc<fctf»ÎJg0fiïl*, »ïfett 
g â i M *A/*5S£Stf. =fvK7*;*;l£El 
&©MSJfM£fefct>Lfc0 coâffifârr 

K&: 1 ) 8 » , T*i-«>AfflJt**l : lT iS tea t t t t i JÊ«! . 

3) ^©fiOK.fc»>fiftS¥ffiia<*-eSi]aieftfc. ««spStt'MfittfflfiOffi. £©effi¥ffltt 

Kifflfflo^JSa^^WttSîâa***,, peneplaino 
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•JT$8BKfci»T*iüffit&#BBtóSft. 'X\h 

7*7 h-1)©Jgfi5W>m>ftfc0 

fêfriö, fc*tf»*r—MtftöKfcttSg 

'J*¥fflfl:ftffifcS£ï) l i * Ê I © £ k t t S ¥ 
iBf t£f ioT. ftgtftË«©*Sj5#IC:fo#*, 

* * < £ * * « . * o f c < ¥ & ^ ¥ 5 P l i ^ 7 , 7 

h-£fF»5*fLA:o ! S T 7 ' J * o ¥ g O B è 

/ / £ l i . c © $ É $ / r — S f r t ö o i ö T i S o 

Cft&liAtt50~700m«DAKte$HlïL-Tl.> 

*o v ^ i ^ t t i p sp i soHan . is«**»« 

itiSLTBiJ^oJpspiglcaftSCèKttSo 
L*>L. l$Ktt. C©¥TO^2titt*:t>a> 
ttÜÖB*è*cè *>*»). ^©i lâ ic i ic© 

^^-vOjfliR, *-f •;;*•; T J O S T ' ? h - , 

**-TFouta Jallon:/? h - , * ' - T ' W 5 

V KONimaUjOl&IiftiETB«)iCi*«T 

**-T©FoutaJallon7"5 h-ttSÖafilcBB 

*Tàf tTH5 0 cn&tt«ttl000m*»&1500 

mOfffllcSM&L. fcfê. * * W i H ë * » & * 

ftfcWHSoStfSJfMBJ&KÄgLTfct). 
* n è li c ©ÜMffoft*'* * - y£MtiLLx 
HSo SO^IfiUClöJor. C©7"5 h — ti»f 
Jï&-catt&ftfc¥ffl«!èLT. LfrL<è{* 
i LT{iÜK^iÊtóoo. -fe * tf;i/©?g^5p 

»^££*4LTV>6 0 3t£|ölfc*ïttS Mand-

#** - T, "7 i) ©$Ö[100~400m<D©rt^F 

Fouta Jallon7* ? h — £Manding7*5 h — 

©tt*f£frttifi®<!:. * ' - r A - f 7 V F 

( Dorsale Guinnéenne3>) © ,H. & tt SL ̂  Ûi © 

C-5ë*»?>0t*9, •>*? l ' * * ©LornalljitË 

•Ctt»ttl900mOÄÄKaUTV^5o +*-T, 

3 - h s?JKT--»i"t y "< y T Ö S ^ Ü ^ I ; : * 

SNimball]l*$8cl752m, * n i O I O 

Man Massiflillil400m©Ü$JCJiLri^o 
*•* â>* ,JT^g|5T©Jos7 ,7 h - l i ïEC 

5ë-e?STl>S**.*Cfcttifittl900m{<t 

h -Off ic i i . l i l î600m©iaK©tC5T, 

#ÏÏK$£< ä t t t tK&l; : J: o T. Hausaland 

¥SiPBTÇ>nTV^o 
# X l - r f y K 7 t ¥ f i t i , J o s 7 " 5 h -

©HJffi©— SB, Adamawaaj|R*ât.**>^-
V'W 5 v KO—SB, ^ vjtSBOAtacora 
L U ^ 4 ' I C * , 5 7 , 7 h-©^<OÄ^©0j]l{C|g 

iKA/ 9 SUfiOSffllKffiH-*- «" AtaeoraÜJHR 
tt. # - * f ê « . b-=f, ^±vdfcSB*a* 

*R&: 1) J ^ a i f c ^Çfë&iSKA^ t tOÏ^ . •$EËft0'l , l3<'\ f£H±Jft0 plateau ( # ) , plateaux 

2)fittÄ**»a«iooomElT-c. ÜJH. ilJlS**A**«tf. iliK«*3«>****»ttilj*<o«. JtJBgs 
WlsUi+liifê (.**.*•?>*<() e^TS**. -««iLTJi^aSiS^nfcffl-elSïhigh-
landfflittLfco fc«L*«®E«Ttt. «ff«HWttffl«t>*->T*>tt»)â«ttllWB«>cn 

3) +'^r©tf*. « I . («0. 
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ihTOÏÓK, ?Sftl000m*öiTV^5o lil 

JCfctt5§«>»*M:300m*ö*.Tt.»*o 

ë*»6SS*BIÏ«ltfil500m. * 4 ^ l i * n ß l 
±©3ï£©. UK&frtmRO&Ztègy? 
h - -C*5o COT^h-KJijJciÜRtëfi:** 
ÄffiLTO***,. *©?S$(i2500m£iÈâ*-5 
(Okulil, Mba KokekaUj, Santa Peak)Q £ 
n&H«!ttffiKlRlr.TWt;, etÜSl200mëS 
©AdamawaÜjflWOYadeT'? h-ICfcc^T 
l»*o MandaraiMlfittdfcKIfi]•?Tff tfTV* 
5 # , * y / l / - y ^ ^ 5 y KKJSLTVSo 
gfÜ4070m©Ä * ; i / - v i l j l i* > ; i / - v W 

féffta©*?«-?* 5 * -f S? * «J THausa-
landfi, ?Sëï600~1000m-p* S 0 * * *-
Vfë8Bfc*ïtf*:/5 h-«>&Slißl3fäi;T, 

W:A*>fflA,rtMS©S©.k$ttfé"?. c n ç » ¥ 

Saft***. c c en su s ? h-©flMj|-ç 

;^;u/2 ) /«£è'Oifi^*i |fff-rSo TEC -5g 

-50 >f v - t f ^ - O i ^ * © ^ ! * , 200~300m-C 

* £ 0 * l M i , * -© ïS£10~200mT*oT , 

JBS£Lfcill8g-e*So Cft&©*»fcV^JBJ|fi 

ja«. «•a**«»jfi*n*sns*fl:oT. 
HngMt«!i3> tmmi:mmtz±mtm<D 

a>Wï\z$miTMi&istitzz<Dim\±, m 

«w©Sß{k**5ŝ -r*o MA ix. #-±fëffi 

gßöAshanti Hillsli®HëSt?*5?Ec: 9 
g . a g . Nß&fc&ttSßAettfr&fiRi 
LT^SSB^è. ft«—mffi^lSJ»-?iJttlc 
*S#*.fc»)tKHëET?**B8ÊÎ. ©£. Hë. 
=ftScë©SIJB*»6tt*SI5AiC»nT^«o 
a ê t i . HÎJ«©itË^TIi350 &fC<D&MZ 
4>o«8ß*ft***. Ä#T«5pfflTl£^ßaB 
Zb'3MlVZBtô.tZ£t\ctiz0 ttzwt 
So J tSß©GambagaX*-7" 5 )T©¥i?i 
©Ül?©ai5(i400m, i£S|$©Mampong X 

mesa0 

® « â , TOâW^AttKffijï-f *<, ( ä ) a o 0 j O ^ o Inselbergo 
3) Al,Fe©ÜKWffi**3T**4JB©BWb«ï. J»*è lSÔLfc«ô. Al.Oi. F e .O . i t tO . 0 

£©JtA*2 : 3 , tttt>^1.5iÜSfc*!>-¥BSÏb«5*fc«HrSf'fb«ïtKi;t*osesquioxideo 
4) **ÖS£-fßlclateritic layer i I S * * . 
5 ) â t t £ ® A fc«Ltt«£èôtf-CJlfcg. scarPo 
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£Kft*-«¥ff0Ätt«lOO~2OOm"r*So 

h - 3*& «k tf^ - y K t tz & 2> Atacora (Jj 

ttfcWè, cn6Jp¥üio iao* f? t tc 

J - Ï 5 Ut f^K^f f i^äbol i landst i^S 

© * S - f f l S T * S 0 cft&li?ffiWttfl2& 

« S « . a è ^ ¥ f f l t t * ¥ I S ® 0 l t t J t 8 W 

» t ó o t , T S É P « 7 ^ - v ° , MO, 

lEAt t f^ jW&f f iSt tTViSo C£ fc t t * 

IBJi*»èJASfi^7,5 h - *â t fCè* * *«o 
cnç>©7"5 h—Ci. tfS^frtt«»«®«! 

mliabSo »#tt¥»©*SÄ#Ä<tt-9fcJ|fi 
ÏBfcM:. Jll*tS**iJATA»)CücèKttSo 
c n ^ l i . 3 - h v^r -yUKfct f SSassa-
ndraJU. Bandama/H, Komoejll, h — 3*IC 
fctfSSio/H, HahoiK, ^ t V K f e t f i 
QuemeJU. ^ K * © W * * * 6 n * 0 h - 3* 
fcitf^ vOHollis LamaffiÜfitt, * - î 

ott±jö»ètt*o s & < . c*it i /ss©as& 

ÄH *•? - ;u*> & © f f â K £ -̂  Töcït L tz t> © 

tt¥SF©Rgic{i. !&H*Efc«ktfâaî*2©si«, 

(Enugu X * - r ö B S è Ii350m)o 

<£0. M I 4 f f i * Ü t ó o o 3 y f - ^ y ^ 7 u ^ -

^ ^ i : I l > T V > 5 o Cn&©^fefi20~50 

m t i o t Coruba, Geba, Casamance, Gam

bia, Senegal il IK «k o TBB«Ï*nTI.»*o 

©Black VoltaJII. 1Î-ÏitMMt h - rfjfc 

SBK*fc***OtUH, * * - r . -7<j ( f t g y 

Ä /^X +4 V* >)TiCt tztf ZBenueJH, 

fc«fctfSenegalJI|, Gambia)l|, *+b'&i& 

K*ï^T5ÈALTV>So 

2.3.3 iftfé±iÊE# 
±aLfe«k'5t t«!^W«i fc**0«fÄKS 

JffiJglcJ:oT:yffiKaLttttftlftt£ttl>0 

C © » ± * t S g # i i , @i««!g5*WKlïfc. 

IltfË: 1) ö>i«lcj;o-C^Ä*^IHrC)nfc«^©JW. la&oono 
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7*7 ( • -

•So ±lfiK»©/hK»li^S8T27Kitt*o 
cnô«A2.3KB!#K*è*iTÎS«Lfco 

£2 .3 «MB±itB£*S«fclM\K»«>ttS 

«UfcUÈKa 'hKä g » M S itË R fc J: tf £ ïï 

fê£fc£tf 1.1 m&. 7*W?-S?. f;u*, fflgtëftgS £#r«£61>±, ï";H>*$.fctftt±© 
» » ¥ » «£A£¥ia*>^4jf>Ä>tt$&Wo MB. «&. SHe©S3<iatëLfcfl>. 

1.2 d>LBswsnfc»^aÉ. B £ A £ ' ¥ 

1.3 8t<R»r*ftfcA#&£. B£A£'¥ HS. »fc^t /S^o 

1.4 <l> IMff 3 ttfc«*l© * * * £ ¥ » . »=IE0ë. Rg. v - * . ft fct 
«£Ae*¥*ia>&>3>**io»tt*gfttf. SB5>Wl=tî«f5tG (Nummulitic) 

©50c£o 

1.5 d>LRWShfc«U8©***m¥». « = £ » £ . HE. •»-* . Sfc tt±« 
li £ ̂  £'TO*> t. * 5 **»ttg&K. 

1. 6 Gambia, Senegal, Benue, Niger Jl| %ÏÏMV>WR, WU h H, tt±ît©M> 
©^*ftÄ*sp». B£A£¥ffl*& « t a t «« ! . 
*s**»tttt»tt. 

1.7 Chad Basin (äifc) © £ $ ? « * ¥ £»rtft*.ktf¥£»r1ftfflSm. i/»h 
S*$.fctfV£»r1ftWfê&£. B à A t O. të±K©r*föttfê«i#!o 

1.8 Niger JllOrttëf**. (i£A-£'¥ ^1affl+mîfcJ:tf*m!î©W'ïfltt 

Baffs©*¥ia. «»«. ». s ^ H K K-we. 

2. la |5BWsnri»ttl.'**tt»*Bia«!t ft*^'JT*e&fó£tt©Efótti8><fc 
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^ 2 . 3 o-t fè 

HMJ±it6g# 'm'A Ê $ M JE « Ä f c i t f g l 

rt^¥ï? 2.2 <(>#*>'<»?. ûm, t+ift-s, tpm*.*>7>)Tte. (w»©tf-s . 

2.3 St<HWrèftfci*¥IB. IBtt*»)*»6 5fc* v7'JTtó C h « f c . k t m ö l ) 

S * . ®*«fcg. « S . ^Ü j t tëö^vT-

2.4 gflw*n, mfeo?p¥)So « « * > * 4 f t ( * ^ i j T % T m ©w&. 

2. 5 9S < MftS ttfcqsspIS. Ji4A£¥ffl. * 4 f U * K t ' xE©#S, HS, « 

2.6 > * . ^LünJ tÊ^^o , s < NOT s *£t tâf f i *e©$j& *.m$.e>®%, 

2.7 SKHWT*nfc*spH. « * R . «t»éÊttl:«âŒ»o*IÉIÊïHÊÎ. WÊÎ. 

2.8 * * . J x * 8 o § g < ^ $ t t f c $ m , * ^ « * ^ K t r x | B © » ê . * « S 0 

2.9 * * , J£*»oSS<BIWr*ftfcJ|UHB. JR=ie«>8 < @tS« n f r « « . £ « . 

2.10 > * . j £ * « f o » < * * ^ t t 4 3 S Ä K * > y ' J T » E R t t f r S . SS. JBÄ 

HWrsnfcHwpia. «•***>««»«. s . »& *IÜSO 
2.11 y^èfëoBfOTèttfcWSo «'•S'?5 3 y f * y ? ^ - ï t A l t è , 5 R 

*»tt«fttt3ft>6«Ätt. S, ÖSIE&S*!J:tFv—*, IWrl» 
EJKS. <*-*. HS0 

7 - 7 h - 3.1 sO****?, \1M. *-*£&r>& T»£*>':/U Tiefte SS. ï ^ v 

3.2 -f y-tr'/i^A^, OJ^, >iJ-^tfogi t^ffiîfeA^^'JT^M-S, SS. *s«fc 

3.3 y**^#ïlKfcBJ&T*ftfc77j«-o *£ f t * *K t r * ie©ö*o 

3.4 t f e s i - ß a r r e n ^ ^ ^ h - o « & # ^zett«rJsoö>So 

- 2 7 -



:2.3 oo 'à 

ï&B±MWA >mü @ m m m m n is «t Ü % m. 

'W5VK 4. 1 ® < MiTrèttfclljM, Sv>spJiJkSm 
©ifi«ïiS£fto0 &$„ 

4.2 ^Bfrrèttfc&tëÜÜjM. fc.fctfiä 

4.3 ®<&fWrètt, rrS*f#o^dJiiijM0 

4.4 3fi<MPf$n^iÜltËtt7-7h-o ^ 5 
Viß©»^, MS,, 

2.3.4 F*)S'JMSlE<WE!8!<i:#7p 

KK»Ottl***ÎT*)*lT^*o IRATCKi-

lian, 1972 ; Kilian and Teissier. 1973 ; Gillet 

1973). Avenard ( 0 R S TOM, 1971), FA 

O (1979), Murdoch et al.(1976), Savides 

(1981), Raunet (1982, 1984, 1985), Turner 

(1985), Millington et al.(1985), Moorman 

(1981), Smaling et al.( 1985a, 1985b). And-

riesse (1986), Hakkeling et al.(1989)0 

»NgÜËt*. ffiJI|±8K*SlWi3äK©, 

i fcHRSKittv», 7 7>xmmmT7>) 

iJTii, PïM'bi&M (i bassin versants H 

fcOfcfflS-tSo e n t ) t ^ T O ^ i î I i i , ? 

Raunet (1985) ttrtH/hffiÜfiiffiKli:*-» 

tta*ASWttfêg*JSoTi><5 (02.16)«, 

S®liJU©:g±fltèB»i:*fc5o *n«Ef lS 

So 
^aSB-CIi, §©(ittl£<, £©$*§!$(* 

ßOffl©rrffi£8^#*©£Eiiiäi/ta'¥ffl 

èS-ft icfHJIÉSSSttfcSi©©. tt*8£ 

CJ:*)Tflt©fl , iB¥^£ÉÊl.*T^5o 

Raune t lC^SCOff l^ t i , rt|g/J\ffi«! 

**lfiféW. #XMt i r aK£ - ^T»# f c«>© 

T t è t t w L*»L. *§"Cl i . Jlfifé—TKX 

•28 — 



Valley head Midstream pari 

Downstream part 

|. ' . 7^ Non-weatliercd granite 

I 1 Weatliored granite 

[ j Colluvial deposits" 

Colluvial-alluvial deposits 

| Upland soils 

"—•». Higliest groundwater level 

^—- Lateral groundwater How 

[[J] Alluvial deposits') 

3 2.16 l*!l!/JM£ife©±. + , T » (Raunet 1985, & £ ) 

m& : i ) mmwm, 2 ) ftwwm 

OiBa-Ctt, ttiffi£>r*3®'J\<£*& (stream in
land valleys) t^MZttCtio CCTI i 

c©«töïï!rtl£/hffiHi©««. *©±öftai$-e 
lilOmëK. TiK«T«>S«100in-C**o-
z<D^ft-zomttm.ftm\t, wmmztf* 
O Ï ^ 5 i c D - e * - 5 0 AÏ ) /hf i i tË©$ïêt i 

25km*5V^!if$IC-€-nJil±JCÜ-rSo tlzZ. 

tilt. Raunet (1985) K i £#2I©±öS§l$ 
fc£tf#»£êùiÈJre*So 

JëUHSrtS'JMffiÈ (river inland valleys) 

ttttäfflfl|g'J^*0T$KaBKtH8-a-So c 
Jn?©jK&ß, «fc9£<, *S< . fr-omm 

m«£*ICÄ*-*0 MiUfflrtS/J^fiifitiRaunet 

So 

#*K*itt*rtlB/hffiilB©i:<D$HBH:. c 

©2o©Mteo fcg t* l / ^ -A£* t fö f -S l i 

&icfcS0 « S » J M £ * f f i © # ê J i , a i 

fcJ:tf±Ärt»S*». «JA. MIHI»!*» 

l>T(i£ ?»lc2.4.4T8aB-f*o 

*ffiflt*Jit*fc»»;:*2.4£fflö ,fco : : 

S S * i i T ! 2 o 3 * x * 'J - ictf^Jffi-C* 

So 

—&#!*¥»£ rtEAtt. c t t& i c i i f * * , 

- 2 9 -



VZbolisZtSÜo 

tts©2o*wfco g a c w ^ m ( ¥ ) 

LT^ t üL^o L * » U W/HÜ, « Ï M 

S 2 .4 KttSJHÜËO^a* T =f •; - <t * 

© M a $M3iJÔ**Lfco Zti&iiT-m-

ffliKÜrtll/jNfillftttllOO^ha*» Ç.2800^ha 
(3.5%A>£8.9%). SIJI|Ürt^hfitt!lilOOO 
7jhafr&23003ïha(3.296i&»&7.396) £ £ & 
T ^ S C è K t t S o 

SH . AIS. «öB^JiSftffloffiSftfflofê 
Ä, rt&/hfi*©ïBtt«>*S3lifrtt»)lïo 

« m *ttfcfcWJilà¥fî*|Src*si. 

•J TOSffin y ^ i / , ? X±©rtfè¥*fi*:/ 

n&-e©ëHii®ë®-e*s?EC'5ë. a g 

ttè"**. ttë. m&ë0«fc-5tt.fc»)tm©ë 

ffittTCtt, *©J:*>¥i.BttS&att. MffcfcS 

#*-*i.^ïî©àC3"C58iÉL. SffcfcfcfL 

*a>&iHiK*fcrtK/hffiiifio^*w«ittfî iii. 
rtH¥ÜËi7,7h-Tli/jN$< ( 1 ~ 2 % ) . 

* 0 

Raunet (1982, 1985) \t. ItZóïs 

KSiMa*-a-T3JgÄK7}»tTS2«LT^ 

S (H2.17)o Cft&tt. 

—¥S«*H5"CII*ftfcrtK'hffi«feo *£¥ 
ièlKSfl800~1100nrai©iÊy(|ctSa6 & t l 

So >JM£«2©tSt*l£<, 3 96£l~F©l£# 

ElcJ:"aT^BB*ffl**ir^So SlSffi 
. »¥ffiTltKWi£v* (Ii300m<). *fc 

W-C*So SEffiiM«4]BSI5<h©^SM 

l i /h*< , I I«20m*a*.t t l . \ , 
— H f̂*ll̂ /jN<£i|feo ^ ¥ ^ I ^S f l l lOO~ 

1400mm©itË®ICtüa-t-5o Cft&ttEflH 
©ffli]fclffi£8l3. j e © ^ S l i 3 ~ 8 % T 
*So SBnB©fêtt**R< (300m>) 
*©*&gim¥ifl-e*sa*. SlSffi/Stëi 
ÉBtt*«l>Efl£©A& C1 — 2 96) TOTO 
H^£*E<0 C©^22M£MSJoT©g 
{bliürcW-e*So Sféff i i tëMüSB 
i ©ÜS^(i20~40m-C* So 

— üfflrtB/MBlto WS»ffifil400i«ßl 

Mï t tüS-e^^Sl t t t t (25%tT) ^ a 
MS4ffi£8o0 £l£ïS©f3tà20~400m 

^(i50mlCJi-#-S d ttf&Zo 

±iß©rt&/JMEÄi©$J£tt. ï i LT&ffi 
flö^tciS^klcSo'^T^So L*»U 
/.HSMfioféffilcii. *n**ttiB-*-*«0rOë 
H i ^ i t t K ^ ï S f f L T V ^ ô o Moorman 
(1981) li. *-f a>*UTfëa5©wIJI|3!rt|g 

- 3 0 -



S 2. 4 577yftC&ttfi#*OAS&Sili*, Ä»B±ttEih ttX 

« « £ • » $ 

ftXLtm# 

+'-r 
-tj-^y^-Ji^ 

x-yy 
V'<vi-ïm 

«fê±»K# 

S^3X/ l /7?X^t t 

«nett 
7*7 h -

a ® 3 y / i / , ? 7 ë t t 

i£«g& 
'W v V K 

S « 3 > ^ l ' » ? ^ t t 

mmm. 
»H*. » * ¥ » 
&£¥S? 
&*¥SF 
fiü¥«Ë 

S«3y7*i/»>;i;gtt 

HMH&tt 
7-7 h -

g « 3 ' / 7 u » * x g t t 

ita^tt 
'W 7 ^ K 

g f i a y / i ' ^ x ë t t 
«IWÉHÉ 

» f t fl>»¥S? 
&£¥S? 
& * ¥ » 
rttt5?* 

g f i a yyu^xg t t 
« « S t t 

f 7 h -

SM^-y^j9x&È. 
«Aë t t 

'""f 7 y K 
g f i a y y i ^ a ê t t 
ÜMëlt 

« S U B I 

(xioooy) 

100 

376 

51 

220 

0 

118 

0 

56 

18 

389 

241 

374 

54 

149 

70 

140 

83 

87 

371 

151 

77 

5 

7 

3,140 

25-40 

0 - 1 

3 - 8 

-

-

-

-

8-10 
-

0 - 1 

3 - 8 

-

0 - 1 

0 - 1 

0 - 1 

3 - 4 

-

-

-

-

-

-

-

satt*<£fc&ftiâ (96) 
* * H J H 

1 - 5 

2 - 5 

5-10 

1 - 2 

-

1 - 4 

-

1 - 4 

70-90 

5 - 8 

5-10 

1 - 5 

2 - 7 

3 - 8 

3 - 6 

1 - 4 

60-90 

1 - 3 

2 - 3 

0 - 1 

0 - 2 

2 - 5 

2 - 5 

JBf JU 9 

1 - 4 

5-13 

3 - 8 

2 - 7 

-

2 - 7 

-

4 - 6 

-

7-12 

3 - 8 

1 - 5 

4 - 9 

8-13 

1 - 5 

4 - 6 

-

3 - 5 

2 - 3 

1 - 4 

2 - 8 

6-10 

1 - 3 

«s m m 
rttt'NStt 

1 - 3 

6-16 

1 - 6 

2 - 7 

-

5-10 

-

3 - 8 
-

3-11 

1 - 3 

8-13 

4 - 9 

3 - 8 

6-11 

3 - 8 
-

4 - 9 

2 - 5 

5-10 

2 - 9 

2 - 5 

3 - 6 
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Cieiw—Side ilope 

-»—' R« liWiear inland valley (800 <P< I lOOmm) 

'- Concave intandvaHeyOIO0<P< 1400 mm) 

-Creit—»•.-«- Side — • •*— Valley—», 
ilope bollom 

-Convex inland valley (P > 1400 mm) 

I . • , • .1 Non-weathcrcd otaniic ~ »__ Highesl groundwater leve) 

| [ Weaihered granilc ~~ --^ Loweit groundwater level 

E \ ^ > ^ - 3 Coiuviat-aBuvial deposit! ^ v laleral groundwater How 

0 2.17 i577 >JfilZ&VZ,1t.ZöKß%±T:%. 
ÜLfc(*IIÉ/J\<£HË©*8fiffi, KüÄCfc 
Smminmt (Raunet 1985, &£) 

ElrtRa) rectilinear inland valley : W S S M E 
-Cffltftfcrtfl'WaitË, concave inland 
valley : IMfcJErtËt'hffiftË, convex 
inland valley : üMI4lffirtÊI'N£itËo 

— *1Êë (ïèLTSSK-ëiM-We) ± 

£ i o Tü r e LT^2M$4E©TSß* S 

] B ± K M * £ T « - C * S O S lSantt* 
ffl*të^T©[ïïü© ***>©*>£, **-

TOigiffilKi, »a*Ï20~40mT*^o 

üiü-cr^iigs-eès^, «4®TSßT(iGiiS 

S^lil00~200m-i?*5o 

U?IÜ<DrtgE/N£itE#{±5S-fSo MI4ffi 
31^©JB(i9PS-e. tö$mi:«Btt&tttt 

SB t tüüè t tSo IïïS©§JSHiI©^aM 

BSBtt§Effi*»&60mia<®^o 
'—&fê©" fömWPÏP (2.2.2#M) fcfc 

tt S Ü S s ± T © rt Ê£/jNffi«3©ffJtt tt, 
SiS.iflK. tëttflX. U^S©»rffi£ 
fS^o ÖIgffi£[aS©tö$ffi<h©^ti 

S © * « T m $ 4 f f i ^ ££!<<> ISSBiS 
ÊiEè©ï@ffiSH:80mKa-*-SCèa** 
So 

Smaling et al .( 1985a, 1985b) 12 iv * 5 U 

V»TRO«k7KÎB«LTV»5o 

^ H 5 7 © 4 ' ^ f t ^ ë * ^ Ö c o T l > 5 0 * © 

•c*So M S o f t & t t ^ & u ( 2 - 5 %)o 

Sfiiffi*» 6<S^ iS^»ÎTt SSP^oBl iR < 

(20-80m), lUïB&ttifrfflpKVim&b*). 

t*S**»Ktö$ ( 2 - 8 ° ) U l ' 4 . SUS 

tB©tßt2R< (20-50m). H è A , £ ¥ a T 

&* 0 «iJfE]BSI5li§jSB5*»6ßirHe8m 
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T * S 0 

* -5 TSffi 3 V 7" U y 1 X ©?E C Ö ë ± T 6 Ï 

TJi t [St i2-8 0 -e*s,, mtmrmt* 

ttzvz^frumm ( 2 -5%) ©watt© 

(0-2%) Jfl«tË7i5X**§SffiioraK 
ffS1-SJlè****o §Sffi©*lfi30-100 

SWoÄSii. fôi5m£TT*>s0 

Hakkeling et al.(1989) l i n - h ä ? # T -

;WcfctfS$MlM/N6*|col>Tl2*tL 

« » £ / , £ ¥ « ( o - 2 %) -e. ««a©*«» 
* S O ( 2 - 4 %) J««È©$ • T « K £ « 
<o iSi8fr&**[HS©»J«tt©.6»8iia* 

Sè/^sFfflsMSiltë ( 1 -4%) T*oT. 
a w t t R ^ (2o-ioom)o ®Bmi±ntA,e 
¥ffi. Bt*£ÄT20-50m, iflEWTlOO-
250mT*So <S$ffilSaR©ÄaM:SfiB5*» 
t>50mlcä^"So 

&8©ftg/M£itËlcoHT©£ftk©!Et£ 
*»&, Sl£. ÜfiH. «^©ffiSftffltfrtK'h 
ffi«!i;:£l*<i:fé!BW4$g*4*. s e i WW h 
fr-eêb6ôo S*Ätt©«£fr&. rt^hffi 

± « © f t * . «*us>-.Mi/JMBtt!©félcJ:o 

2.4 * £ 

2.4.1 «FX£fKK 

• > * r - M C O ^ T , rtH/Mölfi©Ä#i<'5>-

A, * © * X * J i t f * « X è è t > K i B i È * Î T 

Ôo 

B T 7 y * - * ^ V * © P & » C & H T , 

TAMS/CIEH (1976-78) l i , ftglitË^© 

-SBTli&S;!»'. i fâ*5«tc; i fâT©7KU'^-

À J C O I » T » 5 * t t f l ï « © i K * è * © » ! * £ 

fî-^fco Atavion (1979) fcttÜiffiigÜCfctt 

4 ± « ! © & # © « £ * » & © 3 B t t * f r o T O * o 

* 7 k « * î J : c ; B i J » W t t * * « K o ^ T . 

ORSTOM (1970) iArgoulon (1972) * * -

y * - ; w â J i © - t n * , Chaumény (1972) 

£ Reichhold et al.( 1978) #-fe*/Ol/ÄJfi*, 

Mitchel (1973) M ^ k ' ? , -fe*#;i/â*ffi 

£ , $4tSB!fë (1976) tf/fytfTÄJfi*. 

Bertrand (1973) ^ t W ^ â M , Gir

ard et al.( 1971) **3-hS>jKT-rt /©wI/l l 

ICO HT , Quartey—Papafio and Kernevor 

(*ftfc©35«ttL) * *# ; i / * â J f i * . Rodier 

andSircoulon (1963) fcitfMonid (1973) 

** Quémé ÄJffi*. Murdoch et al. ( 1976) 

fc«fctfWall (1979) &-ÏAÏ3.V T$fjgg|$ 

j 3 * t f # « © W J I | * , Olivry (1976) iCase-

nave (1978) *** . / / l / -ygâB©ff l J IUco 

HT , ß f f l © Ä H ( i * S f e © © I B « ^ f T o T 

HSo 
JtfiJB±*tËE#fc«ktf-E-©/hE#ICfc»;rSg 

iR»***** !* . 2.2.2TKlc^ÄLfc0 

C©A«Ji£è LT¥tt«±*H*»?>f§&ft 
fctiBH*KÄ£LT. SMcS/x^A©'**-
V, « A , A U K o H T Î T - » T * « o 

ttffl£**, Rodier (1964, 1976a*î«k Xf b ) , 

Rodier and Auvray (1965), ChevalieKl990), 

Ribstein (1990). HYPERBAV (1990), 

Bourges (1991) ICfcoT, B T 7 ' J * , 41 

ÄT7 y *©7 7 vxuHiSBicfenTHîi 
*n tv»5 , 

o^TÖfBf s t * , Millington et al.(1985), 
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Turner (1985), Raunet (1985), Ooster-

baanetal.(1987) KX-oX'nt>tlX\^i0 

Beven and O'Connell (1985). Ojo (1985), 

Iwataeta l . (1986), LaBaugh (1986) JCfco 

TkW.5. ( * 5 l M « © « f I ) t C o ^ T 

Ztlbli, O R S T O M i C t ^ n - f. * # T -

JV fc <fc tf 7* A/ + i- 7 r V ( Dubreuil 1966, 

Matthieu 1971, Molinier 1976, Lenoir 1978, 

Boulet 1978, Collinet and Valentin 1979), 

Van der Sommen and Geirnaert (1988) K 

«t 3 7*71/* t 7 r ' A Institute of Agricul

tural Research Samaru (1972) K £.& ï 4 

i?x. <) 7-JtSß. I I T A K Ü T - ^ - ^ i ' j T l 

Boß (Moormann 1973, Moormann and 

Veldkamp 1978, Moormann et al. 1974, 

1976, Veldkamp 1979), Gunneweg et al. 

( 1986) IC <fc i ± -i S* * 'J T ^StfOBida area, 

Ledger ( 1975) IC «k £ */ * 7 U * * © g ä $ 

K S H t t * * « . *#"C*s 0 

2.4.2 «7j<® 

S r 7 y *«0ï3?SIil|O-«*a (8lE8â«D 

tt. 2 ï3?^^-r« i :» t f*C4**i?èSo 

—^*ttMill<oE*ttm*«o fi«3liJtK 

N o T ö S n , ÄlCffilClSj 5 Senegal'II, 

Gambia)!!. CasamanceJUi, ö tUf i J t 

ic, o l , > f K S t t ic f ipg 'vöf t f t* 

Niger) l|fc«fctf Volta) 11 ( i ^ T * S Bla

ck Volta)0 

Cf t&©M , l l©£S ' i l 000kn i£ö ; lT 

U S (GambiaJUllOOkm ; Senegal) 111400 

km ; Volta)l|1500km ; Niger)l|4100km)o 

ZtlbPllWli. g 7 7 ' j # © Fouta 

JallonfcJc^^niCJÊ/iSliliffilC^oîîïr 

fto«, Senegal )l| £Niger )l|© 2 # £ f ô 

I C * 5 0 Senegal J H t t * © ± 8 K Î B * # # 

Wîy tË«r tK*»ï , N i g e r ) I i r ( i - f©* 

fl£8lî***tSllfi«^l!:**o 

NigerJI|©£»*xT*> SBenue)H©£S 

Ö1050kmTH»ffilfcaa8*è o T l ' « ^ 

ÜggfEli*>7U-y^>f ? y K IC*oT , 

—itKW/h*v^Ji io**«o cn6©f5j 

'UlirtlgfcäSL. Jïi/Li'^iSS/S^lc 

-fe*#>0/, * * - 7 t * - t f - 7 , * * ~ T , • > * 

n&si'iiofö&tt. :itma»ôBïis;çiPrt? 

l»L600kai*aA*Cètt<i:v»o 

±SM)I| (high-order rivers) ©ffiTk^li. 

££fc©XeK (lower-order rivers) © S T K ^ 

©«Û-C*5 0 * - ^ - * f f * K L f c * * o T . 

EJJIItt'hà CttÖ. J:t)/jNàttfl£«âtt!OfiP 

7K^tS«k9tc/«i:s0 LfctfoTrtSÈ/JMIî«! 

i t c i K t t « . 

2.4.3 g «S#*5> :*yA 

fc «fc c^tsic <t o -ctm-itf s c t w-c È i 

JlËg^0lc!2iKLT*5o ( t tB^« ) 

# * / * * - v u . ef7KES©ffiiwœa©cèT 
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aüfi***6n* ( ^ î?x'jr. s/*5i/t 

'hK#1.2, 1.3. 1.4, 1.5T ! * « « « . -ftt 

tittfflfit *> * 5©#* ' * 9 - ytumt 
*„ L*»L. mmy-yxKtsviiïim&m® 

T l i « ¥ t t © & * **•?•***•*?** OhKft 

1.2. 1.3)o 
*à t t ï feK¥t t î£8oJI | Omftl.V l i . 

ËÖt> <*aofcg^7Kv /XrA^^'t (Gambia 
JH. Senegal ill. Niger JU. BenueJH)» B& 
ffi© «t 9 It J: ï) û * -5 fcSf*'« * - v***- + 
Kâ«!©A*s|ZttJ-e*&n5 ( 'hK#1.7) 0 

« t t t t © » * ' * ^ - V{irt^©¥*È<f>7*5 
h - T « k < * t > n * (*IËJg±*tËg#2fc«ktf 
3)o cnt>rt^¥*tfi. / 5 h - o g i * î ï 

« a v ^ l ^ v ^ X (/hg#2.1, 2.2, 3.1) "C 

So LfrL. eÄtfÄffcfcttLTJ: *>»!£© 

**R»LT . « ? « © $ * > * * - > * * - » 
TSÈ^ - tSüèK t tSo « » ë i f i ^ (/MX» 
2.8, 2.10, 2.11) -e, JaJMH&WgfclLTl.* 
S è C Ó T I i . g f é * * W i ¥ ¥ î ï W t t i ï * 

ff-j-<D#)V?&M (/J\gj}2.4) © J i 2 

8Btt±NSloT*»)iSS*l»&*8oo Lfc**o 
TâiftrtTliHaaK*»&rtfi!K|Sl-9TOfiJS 

36*****. c©tt&T?Ji¥WrWttft*S'X 

^A**W«»tSi6 6*i*o 

M 5 ' / K ('NX#4.1, 4.2, 4.3) T l i . 

8*s /x*Al i¥¥fT«t t t>©**£ÉM-«o 

tëféOft*'* * - V**Fauta Jallon7*7 h -

(/HX5H.4) ©B>ëfcJ:C/Hë«rt3K:fflS 
f 5o cc-eiiv><-afc©»îJl***»>. WT» 

©föBT?So36*ß;:**-9Tjii©«EK**s*). * 

©fcäfc c ©* ô tt8P#>< 9 - v & t i c t 

KttSo 

**ffi*lilMÏBB«a 0 ©»Eg. $*E8©lg 

n * o »*«Btttmfl[ffiÄä*)©flEi8©»-e 

«T*n5*» t t i f è«»KMiRt*o * * » « 

•5 g , ^ t t£©«Ag!B©tfcJ»*Ê©«fl& 

*f. s£//£Sffias±*£ttSfca"c*s0 

tt©Äv^fiöB*fi©«!»-ctt. »MttifitfK 
»*!*•*<. *©fcaü*«Kt t f f i< . 8 * 
«£t>4><tt*o 

ft*««ètt*«fi©iktt. 8P7kï§©¥*3 
g f i * / ^ t C i K 4 * o C©Jt**fitttttf# 
K ê l i f i ^ o *»«»>£< ©MOS. SFJUfflrt 
ft/JMSÜto* c © «t 9 tttIUI le * S o 

ël*ffiKt*±xE©«fc 9 KëKlc J: o t H t 

x - r y f ' < v t i § T © | * f S l i , E R 

JCkoT, 0.1*>60.6km/ldlK«ft-r*o t 
*»LJ:QfiHtt4^T-*><y*JlMjj-C©S|-# 

«K©|gffltt0.3*»61.2ta/fciitt*o tifcfr 
^ i f f l *»"?© * fttà0.6*> & 2.4km/y IC W 
*LT*ï*>. l*BÎ*©MKJ:5*{fcttliïi»à 
LTOSo 

2.4.4 fl^/NOÉOîSTkUv-A 

'J f̂fiÜfioÄ* u s? - -Mi a iRü* •> x r A 
tefcttS*ft&©fiHKttl¥LTViS0 @#> 

si*. •rttt>%wni©aifti*^fl!!©Aiw 
sp*j'xf-A*iSffiLtt^*fl : 'e©*n«. 

«k9T*S (H2.18)o 
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#. »Sfc*tffö2fö«!*»&©£fl5ätt£ 

Tfccsi©«, c©fl£#us>-Aligna 
I«/W£itË©ftf iT*S0 

*-**>©-?**<> BfSa**^<. fàB** 

«tu *ttÄ*¥üfi**iwi*n*ai 

të/Jxffi*fi©<Rg"C* 0. * è ttflWôFÏF. 

Ü ^ t Ü S M J H (high-order rivers) 

TOWS-ff** (2.4.3 «HS)» 

I _ J Inflow flooding regime 

Overflow Hooding tegime 

12.18 e«5»*H!Cfctf«»*l/ î?-A© 
« Ä S (Savides 1981, SS) 

EtëR&) Inflow flooding regime : rtSß*^ 
* - A , J tT*©öii f t 
Overflow flooding regime : 3cS?R$î 

2.4.5 rt&>J\Äitfc©eÄ8*Ä 

V f̂cS — SÈOÜËfé^iJ (toposequence)n, 

*5U(iÜfe! (cont inuum)"^*« (And-

riesse and Fresco 1991)0 JffiSctiHlälSE^T 

£8t t£ff i£©*SBMS*3vro COT-yT" 

T # £ * 5 ± $ © ^ 7 * © g t t K * M > L T t . > 
-So COa^c f j ox a i / x - f Ali, fcoit 

të5^ttE©T*r5yH*>&, *£©£vuji 

Baser. sffiffiofijHUfi^iJiaLT^k 

aKMfsaifi-Ett '*?^^-«, c©# 
mi©fifë4ffifëKKtëRLTl.*S(Moorman 
et al. 1977, Moorman and van Breemen 
1978, Veldkamp 1979. WARDA 1988, And-
riesse and Fresco 1991 )0 

C©tt!fé*yiJ©£3B#tt. *n**nttw© 
H2.1914. rtfë/N£«!0JlËïB&yiJèEtB 

©§3S***Xi ' s?- A 4©H«T?8äWi;: 
^Lfci©-e*So *as«©flffi*ßo» 
St* Moorman and Breemen (1978) iîXZf 
•£ ttSfnifiHt L /c Andriesse and Fresco 
(1991) ICkóTfrbf tTOSo 

HfcfcMTffiTKtt (pluvial) SB#£Lfc 
*>©«. Œ$fl51E3B. ±SBfcJ;tfWe*So 
C C^©ffi«W©fctól£<#Stt*#©&*a 

ffi©HH.*fir.EK*oT, PS?J(HRa#T?*>S:K 

i l f iTSaLoot f f i t e^ l î iM«©«^«^ 

JtËT7KfölcffiTSJaLTL*-5o £ £ * © « 

mu-, o a t s « , <3WT-fe, i iEiEfflf i t tKi**saBaffl*^ttÄtt*±a*4Ät*ctKtt*. c 

© - a o i J a ^ J t S - Ï . H*-Ctt^<l5li:Ä«rt«<0Ä^^. catena OÖ *ftffll»2R*ffi 

2) 4ffl1*fflS. /J\«i«©JlliJB±tt*yiJ^K*JiCLTgÊft+*-afflft9B3R. 
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«J$ffi"FaB©*T*«ffltt (phreatic) SB 

(KlèSièttö. 8;*©*nJI8T?t>*$-e*So 

fctta<8£èt>fcffitö©fé«fcl&**«o 
;*WÉ (fluxial) SBtfliSISE-CifcoT, 

J : t ;^?**l$7LTt)S6<oiat t . ± « l i 
Jk-cteïnsn, *SL<Dtö»èttSo £©@ 
ÄS*XWÄ^"eo*©±fc*Ä*&Stt. Slffi 
M i * . i-tt*>fc«*4ffi±aB*»&©*ft£. 
tL*ofcè-tntfjii*»6©8i«. mm± 
»*»&©«!"f*©«»tt. fc«kr_«ffi-C*So 
K ? * * t t t * S è . «TF*©«»»©**^ 
KBB©*S L ©ttffi£ft 0 tf-T *©»£-©$; 
üèmtnzo 

m 2.19 J*ilS/]\tt*<DifeJ6£?i]l£ Lfcé<ofc*R 
W5H<t7k3tL^y—A (Andriesse and 
Fresco 1991. 3feS) 

ÜT*fö©±#iTI^(i . *I£4tB©]iS$fc 

|û]oTài/i>1--S (Lenoir 1978, Hakkeling et 

al.l993)o ft|£/h^lc*ïttS«:©JlBT*ffi 

© ± H , T & O — W i L T n - r - ^ t f T - A / 

MlSSBKfcMT. C©Mli4mlC**-«J&*, 
£4ffiTa$l;:fcv>Tli2m, à&KSSl i a©* 
*8LKtt4Sf i f f i"?»50cmK-fêf t tV> 
(Lenoir 1978)o Hakkeling et al.(1989) fc 

TUS«, Œffi©AV*$$>Tli*lfi"F*ffi©aa* 

A w My Augtnt Sc i ' imbo CX lobet Nmembcr 

0 2.20 3— hiîyKT"—^4>S5<07ÈC-5^silfe*rt 

A : ' Œ * * W r H M # F © t ë « . B : tf> 
T * t t © ± H « t T K (Lenoir 1978, 3fe 
SE) 

Stt s©tt»SÄ©^R${k©fc»"e* *o 
Ä^«m-e?HiKJ: * )*©«»»« . S U S 
j c ^ - e s©!* . » s s # S t t 5 f c » / î t t T 
Jitt<. /JM5Ü6©HÖg***v\ *©*IËT*SJS 

jSffi*tStt5fc»T*ôo S 7 7 ' J * T I Ü 
«•elBfSS**^:* <. dbST4>ttn-«KrtI 
is]*** s a*, t iMi^icfcttsiiTTkffi© 
$M(i. x-^y*'«v*JiMffTJt«W/h3 
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iHSßfc J: tf $4B8±SBfr £ ©*fi~F*S&l£»fc «k 

SSfiffi 's©*»«-»** J: 0 £ <, *»o«fö 

WTiS f c f e -ü iS (Raunet 1985)o 

«!T*ßt©^ia$»icftii. J: •?sauna© 
g£ü) * > # £ * * o 0Rl*1978^*»&1985*f© 

au . «k o swirao^^ifLaicjt^iäij 4 m «, 
{£TLfc (van der Sommen and Geirnaert 

1988, Martin and Thiery 1987)0 £ © Ä # # 

c ©Üß"F#ffi©ffiT©fi;*:©SEEtt c O I Ê 
»ina®KSflO«iJ>«!:Ä*6*1X^*0 Mar
tine and Thiery (1987) IC «kW*. fcLB 
S S * * * 19 Sffl©¥£HïfilC * T0ÎS L fc è L 

icli, »ffifiUHg«, 3&K7*pfr&10*ftt 

ttTF*fö**ffiT#- S C è li. »hffiiffi© 

*X l=a f i ^K»*^**o «fF7Kfó©<£Tlc 

Oèo-^èitËT7KöÜfl©M^*^4-f-5^tó 

ie. §EiB^©*©{ttift t t*©a*fcM-*c 

a * * * H K « = 5 g 4 L T ^ S i I è l i , Jansen 

andDiarra (1990) ^ K l C ^ B t " 5 <h C 5 

T * S 0 

2.4.6 rtS'WSÜtOTKClS: 

*»«, *ca>£>©TOtf. tr-*$©*©& 
tüia, föaüËfr & ©AiSîSi* £ « A T © * 

mm ie x o TA» * n s * a <t * ©AtôJW 
na. m?*©ssisxiBa*©S!*è»iB3. 
&?ICfctt*itËT7j<fö©^£, izz-y-okiä 

C©J:^tt*©f£S6«*iRXé: LT%bt 

ZtifiSHio £ < © ^ # © E ® l c » i L T 

(LaBaugh 1986. Beven and 0'Connell 1985. 

Oosterbaan et al. 1987, Ojo 1985, van der So

mmen and Geirnaert 1988,Iwataet al.1986, 

Gunnewegetal.1986), ftM'bffl&<DftW.%. 

ttR© <k 9 icgfrèftSTifcÓ 9o 

M$ffl±9$lcfc^T. 

AH .= P - E . - R , - Q . 

SJSBnicfcv^T, 
AH, = P + ( Q . + R . ) A * A , - E , - R , 

fcrtîU 

AH=ifrg7kfi©g£{t 

P=P$Sfi 

E=IS3E»fi 

Q=tfiT7j<öflfl 
A =» ]£«!« 

u : T ^ 5 VK*^1-B8^ 

±3S*. A£&£§. ffiöigfili-f^Tmmo 

r y ^ y ^ e o s l Ä i (Ru) u. 
SffiSR£«»è. £P3Sfl (P) ©ffiSTC* 
So £EflE±&»li#ftK£ <© '*?** -
K&ixmmtZo * n6 i i . B$s©fi, % 
S. ««EOT ; £*a©ïES. ft^jffiÉ; 
± 8 © ± t t . «lig. 7K#tSfn& ; - ? * * „ c 
ft&©£-B#8tt8Kfr&*USfcJö. gffiöft 

it i /O i* o %Ä^C> 100% ie * -e|g<b-#- -So 
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igöüi (Ru) t, ®mïïaiz&iniàù%.mi& 
£ (Rv) it, $ffi±©/h»E88KJ:Si©£, 
*fttftt< HETt5iCiOÄÄJl^5**, 

C n & ti*iËT7K©»Ki K * n» T fc fc b s n 

©SBDfls±**#B£//ar*nètt») t §ig 

ffi^o^KÄle^Üfif*©«»» (Qu) o * 
«!"Ffi,B*Ä©Sfbi (AH) tt. *©«! 

^^O7KOöSAÄ<fcöittH*©M"C*50 *© 

±Lfc«û. c©<fcôtttëT7k8§^»î©??£ 
(*iffiT7Kfö©ffiT£ t> fc & 1- c 4 K tt 5 o 

*f*.«ott, c©£*töo±«*»&©*lßT* 
«fc»?**«, &?*«< ££ßBB©fla**> 

*fllcttofc«âtt. *njaH5oSPMJ6IB*» 
&**. S»»*7ft?BM&KJ:oTÄ4>©g 
lüi*ftoT§/:AH(i, fett*. M£4ffi±§ß 
•ce. aJSBBT*>«»Ltt<ttoTHS0 

«ÄTfcfc t tS*©«»»« . 8®m±M 

• à n t i > 5 , cft&©SE»£Btt. *©« 

— »TK^JE i tt. 2 Jfi&KfcttS«rF*fl[ 
©^£, *ß/&ISI©*¥ElliT8l -y fcÄ"? 
* S 0 «rF*ffi©ffiÄtt. itfiT*©«M. 
"FJBoëSJÏ. * a *«©SS£«* l l i : 

» T * 5 0 KOffitt, ±ttfcJ:tf±*I« 
JStc«k-,T&££ft50 ± «**^HT* 
n « , Jäfn*frF?ttK©Ätt*©±ai 

§ ± B © - e n © * Ä ¥ ^ i « 5 o 

HÄOÜÄKJioTlEJttSo £©JI«. 
«rF*fö©Ä±«fr & * ©T8i$©ëM£ 
â t ?*a* t t JB*T©«è - e*5 0 e n 

©6K#*lc*fc50 

WhffiÜÈèi *> * < «!«4ffi©Slgffi^t 
IfiJ^ifiTTKaEoiEMlÄettiffia-rtt. B3i 
t f*SWi*©*-c . Jfi"F*a*±*£ffiictÜ 
ffi-f -5 C <fc *** So C©SftttSfcHCseepage) 
ÜJ t f f tSCè***») , C©fögfiiffiT*a 
ÜSfö (seepage i fz liphreatic zone) è B?l£ 
n S o COSft t t . C © f ö g T © ë S £ a f r 
T J i * a ^ ± © ± J i © J P S * * * l * è £ K £ 

**£ < tt* L fc K D « * i R 8 T * tt < tt o fc 

« â K i 3 S £ * - 5 o Lfc#oTKDÄJW*Sl> 

+ 5*». »**JE*«f t*Lfc i lâKt>C©S 

ftttit* -So tt*43Ett. SJBffifcfctt*«! 

-f SC i l c t eSo Ü^T»cfc«t57K©8l^»i 

tt. D # B è ^ * u i c t t 5 * - e « 8 i r t - * o 

2.4.7 nm'mi&tofciii&fc&wtzmm 

B r 7 u *ortlS/jNfiifto*jRittEl'To 
J;3ttt>©K«fc-9Tätl>IB**gtt4o tti 

ttofcgHiiosa rt^/jvßtt©jBBi{ca^ 
tt i © * * * * C e , HT*5o Raunet(1985), 

Millington et al. (1985), Turner (1985) li 
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Atfg&ttHo ftSttÜfifcK.fcoT*t> 

T. ftËT*©$ï£f!jtt. S*T¥fflttJfi 
a * 0 l # i L T, (2 £ ̂  £* 5Ê£ L tt ̂ o 
*©fca&. ^PtP3©MJiK©ttoKtt:*;a 

8»S>T*èi\, 'hffiiffitë£IBSTJBfr£© 

©ïïgtt, ccTrua^^/^fffil^^^tt 

»fSCittiSfc©©, ±«**êJB 

— x-/y*>*y*ttfô-ç©S?»iRa#. 
&Stt«S»*i£ÏBaK£fcJ; OT5G£K«3 

«*n*cèlitt^o *5$ffiBiai?è*tt 
Ko-2<S|Zffl*Slf*ttefK©*S*lfifé© 

«!^T?i. «!T*os«ittîï*>n. -en 
Kt tS t tT*©8 i»» t t5È£- r *o d© 
J:3ttfi3ÊaLffi&Tfc, KffilSoWJllo 
£»t t të* l i?FA'*So L*»U HBT* 

JI|Ktt1itKSfl3ftfl#*»J. MJll*fitt 

L^Lüci tS^-ei , doitËTTKfö©^ 
ft**. fP%4W*üStiSjmiiPB&n 
TfcO. 3£IKWfcttBèX,ir^a©*»;: 

iiin:*ttö*»tt*)±#-*-*o snnos i s 

à «****. LfrLfiJJltötttt-)fiWK¥ 

ffi-/-yit*ïJt«rtK/jNffittirt©fï«j^ 

s e a t « « . gusracfcfcoTTK-e 

T, c f tô±« t t * f l îg *a iLT f f l iET* 

SEffi©ffi*©fl!è4»!Batt. 'mrnvrn 
m, fömmmmo&z tnm, mm^m-m 

Millington et al.(1985) fi, ^ ^ 1 / * 

awfcLfciœafflrtK/hfiiifi©io96B. 5$a 

LT l ' i o fÈ©'N£*fittil><èMJ3. * S 
wi*nËiHilK£<o «HX&O/NEÜE©«;* 

¥^7y<vj-Mw-e. Hakkeling et al. 

(1989), Smaling et al.( 1985a) ©tBSKJ: 

nur. «n«[S!rti^/j^Ä!©Ä*»!ra«. TEC: 
3g±fcldciLfci©TH:2*Jl, 8>g±K 
EXÄL/:t©-C(i5*fl-e*ofc0 j$fêtt© 
WB'NKilËJCfcHT. tö8ffiT8B. £ E » 
«ktf*©^2©tëT7Kfö©^3tt. <èiij\fr 

«!©«Û. «ßffi©±«tts?isna*Ätftt 
SU-e* So tfc?S*{i, toèfcSfflt t^ 
© S E S H Ä K O * . -s§Wic%4l-5icf à* 
tel* (Brouwers and Raunet 1976)0 

ëHàMaLTMill ington et al.(1985) 

l i ^ © c t Ó J C = o T ^ S 0 ftZ.5tg±K.&Ü. 

Lfcrt^/jNfiitË©è»7KlR^(Cfc{tSP7Kfl] 

ô t t . ftë©«k»)mfâ!êE±lcEK£LfcfîitË 

*»&©8*S!lâJ:»>t>*àV\, *fc. ftc? 

ë © ' N M t t » t *©#¥<.*<> 
Turner(l985) O ^ C i n i f , * - f ï>* 
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P: precipitation 

CHANNEL FLOW 
F: forested catchment 
D: delorested catchment with 

low infiltration rate 

'••••. D 

->• Time 

El 2. 21 »t t f f i f fC£*rtÄ/J>ff i t t*&©att tok: l<DÄ<b (Fiselier 1990, & $ ) 

*©RgK* * *» *& ) ©rtlS/Jvffi«!© Ô t>, 
Sfiffi©«M3**T«K|Êï-»T 1 %JilT©«û 
B*©sffisii^na*aLTfiÄTr****. 
t>L*©Ä*l**ß«l~2 96©lfflK*Sefi 
jHtt*WWfcL*»e&tti.\> 

7*7 y K*»&Sfiffi^©£ffifötefcli—«WK 

I , T ^ < , Kf f i©*tSTSiI l i *à<, «1 

SEBBKîBtt«^***5 è*n«irtlS/Jvfi 
ü l ! * » 6 © » * * t t » f * j : i e t t * o Ä S r t 
K'MolfifcMS-*- it. * f t © T M X £ K t t * 

fttfaSÉË+So g » © f f « * g l i , ± « © 
Hföff lS/ÊttèfiTtfLtó. *SH<!:LT±it 
$Jl©&iËtttf l&fta ft S à i i ie. TJ»± 
l i£Eïf i*^»^*CèKtt5o c t i 6 f < T t t 
± « © a * t t * f f i T S * . g f f i ö l i t iA©® 

-f&J£LT, »JM©tB#S*8«£TK*o 

« o © * « £ © £ f t * H 2 . 2 1 K * L f c o S 
# M £ T m c © » N B A * » &©#© f -

*»MttA<tt0. *»-3. ±«©3*«»** 
fiT+*fc»K»Kauw**< tt&miwc 

à * . c©»N5 i f t©«»» iâ i«K iÉ f f * -
S J L ^ K t t i (Fiselier 1990)o 

rt»/Jvfi«!©^«tt. /JM5«ltt8^RJIjKJ8 

# * ± * © t * * t t R * » Ü Ê L T H * o MS© 

/N5ilËTtt. J i l 4 f f i ] i a * ^ ± ^ © » * S S 

©s*ft*?tt»a. ÄBIBT«©**«:*© 

»ttWKSJfc-r«» «*fflB8(i/jNfiifi©^tt 

SMcKÄtt*© 2 •o©üagii©ßgT^< A«; O 

T * S # . £t*tt«W8ffiiT©t**ttÄtt«iö 

(*Kt>fc-»T. «BrKJ:*$ftttil>ttV>o 
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2.5 ±m 

2.5.1 ±m±f& 

K«c2.3©«!JB©SB»TlÈaLfcJ:$K. 
S r 7 'J *©*g|5#tt f »£fóls];&»©IlttS 
S Ö I M * A/fc* »? jgfiSsnfcÄi »#¥!§*» 
&JÄÄLTl»So RT7 ' J* l i , 7*l/-J>-r 

sfctóic cvm^mmte. «:»&£•©& 

ft*S#*i:£tttt<. fcüSiLT, iffiJBW. 

fco * © f c * . c©^¥ Iö3<3n l i « *Wt t 
ß«H©*PE. S o T e i o T . * © ± 8 i t « a 

±«oS»«^©ëf f i l i J fc *»6micT5KL 

*>r»£t>Ä<jgff i i*£#fc±*tt. ?§T7 

&a5©*y^ - vK#äE* - -50 CClcfett* 

*SH £ LTgtóTfil ŜïKfiSftlK© fcoittn 

TUS» 

7". #-±fëSf$©<£*i[5Jl$, h-r f , ^ v 
•Pli, ± « t t , J:»)HMtgSteïnffi**fJ: 
^IcttSo L^LWT7 'J * l c fc t tS i f i ï f ^ 
Ë Î c t i ï i LT t tM—Hf f tö© i o t * o r . 

©ttH£SHE©afê£ft*> t»-l5W{cK^^ 

iJ04BÎ*3«tCXttElC^<iî??LTV^o s 
fiay^u^xoffliSSatiiH-e, ft 
ws. HÊöttSffcLT<Di?aH©±a[ e«?« 

H © » f tt*>^«fflS. WS. flWEK 

^ • c v 4 0 L*»u c*i &©«£&«, &fc 

±K5Ê*ÊLfc±att. B?±*»ô»H«L±:tel' 

*>o±«. ®«©*s±SKicf t&8:5©± 
£*>§£&-*-Stf. *©8îffiliJ:*>iSatt©ë 
E i l c f g ü L ^ Ö & T ^ è ^ o 

£ffiP$Êtëî|fc*n*TBElc 1 Wi^L^tiKLt 
©Hfl-«sse*ß-n*s*>tt-e. *©*s& 
cn©±KÄäLfc±a(i{k^WK*A:iE0t 

***©ïl?tt±te«Bitt-> ,r^«o 

2.5.2 ± s © # s . *MMsJ:tfttA 
rtK/jM£«!©±a©ttHtt. *©±Stf*ts 

Jß3&yiJ©£©ßHfc*Sa»£Ä<KlflE*LT 
<.*S0 fflr 7 »J *rtl£/N!8fi©£tH-E3R£ L 
T* t f& f t *©t t fc©4>©-e**o të#ffiJlS 
SB. të$B8±fiB.' *SB. TSU (ÊLh4 3g*tt 
" T - y ^ ' / K (upland) "KR-fS) . SIS 

ffifôSi3l$, fflSttfiffi#ifi. tect^SJSiio 
r y 7*7 y K ± « i i ; * g < \t 2 o i c # # & 

nso^ i t i . an\ *swi#f i rK»^* 
fi±T?**). » 2 « . » ® « ± K * s a i \ 
Ä ! I © ± » T * S o c n £ 2 o © ± i Ä l i , è 
feie. <fc<, *5l>tt*»tt»)J:<. ö f * * n 
Tl>So Cn^>©r-y7 ,5 V K±ÜIC*JV>T. 
BHfrOgffii. S ^ è S e g ô © f f l S H « t t 
SJ6Tf iHT*So 

msittofiffi^ffiesiaffißißSBTtt. ± 
«tttë$ffi±a5fr&©fflS!ttBi©*Sm4 LT 

**Sffi£fi«a*. cn&J!HfiïLT*si© 

^'EöcßfWica^-e* s e i lißga-e* So 

«!T*86»l4©lftS. T»75VK*»&TSB 
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ie isi o -cmft&matiT < * &mm &t s 

fiBflKfcfcfC. W!T*tt^lffl©*5JtBI8L fi 
© i i X i E f f l K f i W *-?**> S U *I£4ffi 

« K S < . * fct l* t t f t»Tigl .»o £©¥ffi 

* J f f i©^ tè t t *£* ! l *S±fc*gHT?**o 

D'Hoore(1965), Ahn (1970). FAO (1977a), 

Driessen and Dudal (1989) JCÄ-^v tVSo 

£ f c ± ü # ® ß , Revised Legend of the 

Soil Map of the World (FAO/UNESCO/ 

ISRIC 1990) K S ^ T O S 0 « , 

K © ± « t t 3 * r A ' - : / K £ t t & * i * o * t l 6 
l i Ferralsols, Acrisols, Lixisols"C&£0 

Ferralsols2) tt. ST 7 •; ÄBIB8B©*! 

^SÄ*nfc±«Tferral ic©BB^fSo 0 C 

O J: -5 tt BÄ©I¥£#C ©±:SS!©#ê-e i& 

4**. C©JHaM:«i±»»©iEÄX«8*, 

CEC#16meq/100i±«èil>ttH («fcttN 

p^äic«fcs)o »^afkàië** ï i îTUTv» 
* f c * . frtt9Äffc»tt©Ki.»-Älß1ftrcl> 
±*BriB*»6ttRKl»*»*iT*ï»). 53S. * 

f?±«7>*S<*£li. US Soil Taxonomy t i l g e n * T.* >J * Soil Survey Stuff JC J: S »Ä(* 
^TifeSo 1975^lc-JC©^fi)c*L, *©»fcöfcË£|fctf-C^.5. FAO/UNESCOO#S#, 
soil unit (±»*ffi) ICgcKOICjt"«, üntidiagnostic horizon ( **»•&) fcg-3<7> 
8 # £ - e * S f c » . fflSOftJt^KIIÜila^ifcSo US Soil Taxonomy?©®SJffö£ffl O 
fc7HB©Ä;*;©*i]j&ß. *£»«&©£/&**, ±»4Ä«=*>*^S§Ufe © W ^ * S » t 5 f c » l w 
l | t t*i l | jA-eNt±«*(0±«*«ff iSLfc*ô, -2f<ofl3ft©llÄ M £ £ a Ü f t S » « f i . H 
£ © ± 8 © * * f f i © W ^ & * Ê ^ f É è # * £ f t * j a K * 5 „ •*«£*>%;: ©7>Ä5ättft*»::*5# 

FAO#£as-e«>i:*itt*»tt»>nrt6-c**. %& iEJST»flSft* :U»»S2pÄtt**c 
USÄÄlc^aLoo*»), B77 'JÄT-fel^o^ff l l lT' l iC^b^ff ioT^S. —)R»ciÊ± 
S'NOjg^aWi-fc^T. T V ' J * . * x r , i - x h f ' j T i J U S Ä X - f * * ' j x * a ü 3 -
o,^igB(iFAO;Ç5£lcJ:S±8Ji*è*nic<kS7}M£5fcff*tf. *©*&«?, * 5 ^ ê , 

**BffliÈ±B»löitto|IUii=aoT, £©«k9ttl?ffitt£fto±«#üfflÄgtt©!2äili«» 

2) ft, T^?+R©^l»±ai©«0ÄfcJ:t;-€-ni-Hi^t'5vy« ,i 'fflfcA|i, ±E f i *~* j£ -e 
* * „ ÎJÉ*. -»IC 7-f 7 * h esfcftfcdJÄlcßläfffiätSo l ^LFAO, U S ^ f f l ^ f 
n t t . 7 f 7 - ( h«-±»H©«âîIèLTM^Ctli/<£^ (7"'J >1M h©iR&^flP.)0 â*Wlc 
* * £ , aiRttft-eoftWeöföiiff i i i t fd^oEK. «»©»fi i i fT^o^WiRfi^lsl^è 
tf<î>t<. C©±«T'tilow-inputSÄ*iOiöIter-*nif, »3KiÖcï&L<?»tW i < Kt lSW 
ttW^^^OÄffT. * © & t t « f i ± * ? * 5 A c r i s o l s è g t t o - a > S . m*?? $ >) 7 l 2 ± 
ÄfiFerralsols-C, ifi^, C C TR^BB^ÖSI) L o o i S O l i , 4>tt< è ilow-inputfiftH 
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*-f Hö*ï3SttlSAte«!IT*4o « 3 Ü L T . 

FerralsolsOa.««5affi t tS»Tffi< . ÄÄ3 

SFerralsols©±ttï;i:4>të!a©*>©**£< , 

53)o **vi-4 *\t^.~mm ( * * * * 
* * - f K) è f é û L T , ^ y l / h * * O t t & © 

* à S © H f â f ê i Ê £ t t o T ^ S o C©«tJS± 

©fóAOfc*. FerralsolsttïLISfl. § 2 t t 

* * * § < • 2 * t t * * H ^ o &S©SÜ3&<i:@< 

tl~>iz.~fx) W4 h 4) {.cuirasse,carapace) 

O®**, flffc». v ^ S / ^ A O ^ S t f 

( f c è * . t f f t W g ) ±KaÊâLfcFerra lsols 

S T 7 'J * fcfctt £ftÖ© 2 ±$gSU-ZT**Lixi-

sols iAcrisols lc i t^nif , *<Dft15\t'J>t£ 

Acrisols" l i ^ i B t t Ä i + ' - T - * ^ v + 

* $ » +4*S*')TmVRffi) £©4>IÎ3© 

Sfgtf&ICfctf * ± S ± * C * S 0 Acrisolstt. 

*Ä±ÄS IC «k o T ftm-1 tf & n * argic B 
f ä 5 ) £ f t o ± ä l T * * o B JB t t ±©f f i S£» 

&Btt24meq/100g«±£lT. JfiSfâfOK« 

5096ËlT©®fi**«!^T 125cmËlrt K ft ffi* 

io Acrisols-CttJIMköIllltt-Rtett « « £ 

¥ 7 * 4 h * J t O È g t t 2 R K t t f * S , 

Acr isolsO±tt( i . « l t 4 H O B B © ± K . ffl 

tï~Wïïï<D%mAmV&Zo t*E©Ja* 
S U t t H f i O l J F Ï W : Ferralsols «k *) t> * 

& l c £ < , r < ^ Ü T è - 5 o Acr isols l ig 

Ferralsols KJ±'<T§§W C ©±18fif J £ © S 

**. « f K S B K J K « â f l * * U > ^ è * . Acri-

sols l i Ferralsols K l t ^ T Ö Ö l C f t * S W 

ITCft: 1) <l#tf£©ft«***5#-ieW-ettl.\i oFeO(OH), goethite. 

2) #&*£©?[]£#*> 4 **, ± 9 [ - Ä I E ^ « i L T - i ß W T ' i : ^ o Fe.Oi. hematite0 

3) WHST*TJioà!)#5SM*. tttf^©töiS£*töi£, macro-structure, HfâOi-5 tt«iS* 

ÎSftHSJiS, micro-structure i l»To 

4 ) - b X * i * t - f K i * t ' J t O , E£fcfê»T4>a©të«£âÙÏÊ5J£KJ&ftl,fcffiâ&o fe L 
cn**JttXKBiHLTteS**»>iEU *pJiEWK«{M-*e, 5 f 5 - f h i t t î . 7 7 7 O 
i iC©J;-5*£fê&ffl£îîULT©*Sakfë*)ttT^*o ? x : M Hi®{k©gJtlCfc*), cara
pace ( # t C f c n 5 ) , cuirasse (V*»•>•?Zt>tlZ) ( l ^ n f eW) (C^ïSé=n5„ MS"e(i 
7*'J VlM h©# ï â iLTC©2 -o£WC< .>S# , CftÇ>(Jiffi1£. 7 f 7-f f O g ^ ^ S , 
4>tt<èfc, %£T©±#¥M2Etël;:«fcttur7''J v iM h t 7 f 7 - ( Hi£-5„ plinthite0 

5) »ftjBT**AH©T. BmKn^-zm^:f-^i±<o%mm^^To Lfc#o-ctt±âflttAs.k 
•)£<, argic BJg-Clitëi£(t:£Bi::1S±Ê)& (cutan) # * 5 „ Acrisols(iC©«fö*f#-3jSa 

ftojtA«-a©±aiQ $#«fiRit***tt«LTö**Stt«>stt*t . *©Ktt. «&SK 

2ff l fc»KÏ5U»EJf#**©#gia-??**5o !8rtt*8IE©fc»©E0cIîfflS:li. Ferralsols«* 

*>£<*£»)«>*<. V»*>i**low-inputlEÖX**l«4L**fcO±ttT**. ÀP«HW<S<.'*Bi 

T^TlSHT-t,. c©±«©»*llW«-ettA*ttffimiii5Jc4T*ttii'J:^CS*>n*. fii£©*D 
HT'Ii, low-input^f^TT-, l!lfS©&igI.tBJfiËT*SA*. h « o 3 - > , v y / t r - y , 7 - , 
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Lixi8ol3,)ttffiT7»J*odfcaB, »f SB (Hs 

*if*m&, it y Mr. * ' - r f t ^ o - ^ 
WHm. ^ * ^ 7 r v , iî-±im. * 

SB. * » . tt») Kftffi-TSo c © ± « l i 
a rgicB)g£®£, * © * H i X £ 8 Ä t t 2 4 
meq/lOO.ttiJsTFoSßfttfBJlOttfrO^ 

BS®ffi»fâ«l§Cli50%ELh-c*So ± « f t 

ia*pKtt -»Tft^«ia{baë©Nf(t*** •» fc 
Ci**, C©±«©£f i£©g#T-*S 0 ft¥ 

©, +tt*>£a±©aN.*AfBBë©£tt"c*o 
T. «ffi©ft«*frF-ctt*te*S±aKI:ft 

C ©±«©^±( i î i f ô~^ f âM© i © T * 

0, J : ! 9 f âg©f f lMMa^£U*T) l±a* 

* s 0 të±t*#*y *-f h ^ a t « . Lixi-
sols©±SpHliAcrisolsfe «t ÖfFerralsols J: 

g . tt«g) ©±K£l«Lfc*â fc . LtfL 
tf*«KHW©±aèttio £ © ± « l i L t f 
L tf«E©Ä«fr ffltötfäi. > »ffiK WS L, 
*©±Kî¥ffiL"n>5Cèrt**So C f t t i ^ 
KS$!2>©tt4Ü (Wi t f f tWBt t^ ) £ ê t * 

Lixisols © « ü f ä ^ t t (i Ferralsols, Acri-

solslCjt^Tfil^o i L , ± * * * S » W t t » 

ffe©±a - ^ i - ^ è ^ ^ x j i i h ^ ^ ^ - A 
* * Ö 1 6 i E J É « ë A ± © ± * l i ± è L T 
DystricNitisols4>T*>So C©±ttliÖ>H 
* « ± * » & S « ± . - f t t fe^tf ' IBei ï©*» 
© t r*5o C©±«©^a&±Wi# t tKÄ<. 
Iï^argicBJI£J§%, - e © g f t © t t ± © # 

r|Mk***iJirtKfiWr*n*fci6±feU:#l». #XK:*S«ttT±«©iËafâfPffi<*iÉ5<. * 
©fctóEAfli* 5 **, ±»a^biS(iS*&!Jtc:ttM-C*, 5 fcto±«ÄÄIi»t?@^ * torts *>. 
«WMEÄBEttßW L*»L±fc**|U:OW»Ätt*ÄÄZe*->T. c©±»S©* i " f v K 
i'fyfy h -Tt t , v ^ J i t LTI i*U^f i t t ^O/ IÖ©*#£f i j f f l* 5 £v>3 y f - è , 
ÎMOAt LTtt»*tt©«^v**A**K»ttf3j|ttt-»TV»*0 KSMlKiftfcfMftcKttà 

# A . h^toaä/i icDfi^i i^fc**, tfi?»ye-icj:^TWaMbâFnfcttS«îltt. e n 
6©ttttfcJ:oTiRiK*ijffl;*tt.5o Lixisols»T-© low-input ILSIlèffifé-ftttf. & g £ 

n 5-< il * H T ? *>*>•?„ ttfc. ITCZ©IK&#iSo 
2) & v T ^ i / ^ A (^f±) Ä*£l\ OiCo ferromagnesiuirio 
3 ) « £ . H^©«k'5tt|Btt1lS5ttltfi<0|fcBLKJ:oTliM-C<«W*. slaking„ C (DIES, 

WI4'(bLfcëSli±a(©?LK^oiïtfci6, Œ&ttèfëit, «iatt©»kKoü*iÄo £©»# 

4 ) Dystricliît3îA©lJo NitisolsliJSüÉgttargic BÜ©ifiS£»gfi . C E C * 1 * L < / M O 
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^(i^/BT150an(cM5f-e, 20%£1±©M 
'J>£fF.tZ.tlit£^0 Nitislosli, # V t * T 

aaiÊ-o* 5¥ns±©±3?±a-e* *0 

rrffi©JBfltfMb6*t8»T5§^±«>&<. gs=fâ 

ttliSfrßY. 8^tt±Jg*J$oLuvic Areno-
sols^fr, cambic BB^rfSoCambic Areno-

sols2 )-C*So • 

vyW&.-r5Vertisols3>**, h - =f ©Hollis 
LamaaÜÈ. ^ y . T >;©tt±H©ÎRHe 

©eœeitsië«!^ ( ^ m > 7 7 ) , * * 
ff- vim<D9t* y -fx) n^mmsBm, 
-? 'j ©ffltösaëAfêïKfipatSo 

±3ELfc±«Sli. HT7'J*rtl£/JMEJlË 
©-a©±as?ij©^ s, r » 7*5 y K m 
£MSß, ±«5, «SR TSB) \c&mtz± 
«èL-ClififelfJi©fc©T**o LfrU 
e»T»nsâ*g#fc të«4ff i©«û. ± « 
BrE©5Ê&liS5<. *©±ailiCambisols*» 
Leptisols4)K#*l£ftS<fc-5Kttao » * 
©ffiû. ±JStia<. 30cmJaW©8!àKS# 

©SC. *Ô^«ttH!«**aiatSo *fc. 
JfiT*ß**BS^*», JtfiT*©ffi#»#2^tö 
«SflnöSBfö'rii, / ' J v t> f f-a«fct£$ftS 
C i ^"4)5 o 

Ä»tt£ÄJt«näJ:l t t?aiEES©±* 
±«S«T**ë5©*H®W*. HHStïofi 

©±ai i . &#ss*M*sJMi©&is8©, 
w*tfj«sïëT*ntf§©«i®ifS*TJtBiEK 
HfbBg*gJBLTV*5fc»fc. *©ERK 
ttfii>©**eait?*5o c©»1fôttSK#li. 

s**, *n6(iifiîB^yij©±6B«=feam*n, 

a«©±«{bftffl-e4JÄ* ftfc^û i * s 0 

fflSH48Ba©* * è li. £ £ L T'hffiifiBïffi 
©fêtUM«-*-*«, B3mm%T!\t. d©8fr 
ffi©J£$(i. ¥ - T *'<>'*•, x - / y ^ < 

*«iSi&8n?*5fc»ö. ffifittt6|5£©*@tt 

^•cttfi^©effi**n>s^*»T, -c-ofctóffl 
ÎStta5»©*aiiJ:»)l£<ttoTl»5o 

Cambisols5)lc5J!Slèn5±a (cambic 
Blïtë£8*>, WB5©5Èâ©S^±«). 

IR&: 1) LuvicliargicBf5£ft£, ^©JSSfâfilS^'iSV^So Arenosolsli*fe*/c(iffife©ftJ>±T 
*oTdJ»»rffiffl»it*<SS<.'. 

2) Cambictt*«H©tf»fflS^aflJŒLfcBHtt<BA. ±tttt|fflfâr. g£«ig t t f t fc - f . g 
a^tiÉttii *««><£ o s â t * . 

4)êCtt±«o«att* I^<a^. E^Ktt«©fiSeBa«iit***. «Éfflfcü>«sKttli!S<. -
»Ki iEÄt t±«Tl i f t* ) iS t t i \ , 

5) cambic Btfi£fto±8T'Vertisols©W&£ft^.av±iï0 JE*WKIi*»tt ^ Ê I S t t t t ï ï É * 
te LÄ»L*fflflnciiGleysolsJ:«3li|öll.*T^*. Hß{cJ!2;<.^'fiSJtEOÄl511E^i**iC©±äl5!a 
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* £ t f f c ± « , »*50cmßlrtK^5'fJB3&** 

*ÜSL^SE«a-C*S). fc«ktfArenosols2) 

H**50cmßlrtK4Ä-Ö-f. 50~100cm©^è 

i : t t ä l / f c « o , ^ f t b O ± « l i , Gleyic 

Cambisols, Gleyic Arenosols, Gleyic Lixi-

sols, Gleyic AcrisolsIC^® $ n ^ 3 )
0 i L , 

7* •; y * 4 h © # £ # » ? * ni*, * © ± 

ailiPlinthosols4) ( C ^ S S n S o 

SJKE©±« 

mtëkn® t o i iffin«a#sjsffi©± 
a-e*So Miii§irt̂ /jNigiiE©«u. se® 

§KBB©±*«. S^©îiSfc£t>ogieyic 

c i f c t tSo £ © » # . *S^ l i * tâ f tJ©»] 

& So 

g < t t * o -eLT, JS22©Ty7*5VK±« 

fc±»WBl£Stt*o 

ï o T K s a * ^ ^ . *n«, *©±»&* 

fc*M*©ëA#lltt*cè. * & K « f i f f i # 
Ä t t f i t f *©*9r fc J; -»T ttÄtt o fcTk©» 
P £ g t t S T * 5 ó z t K «fc s 0 

±a©±ttliSWH©fc©*>&fê!ï©t>©* 

©ag-Ç©B8MH6©T S # »CM#* o T * 

H©ii&**-csfc»). ««*** f t iÄ*nfc») 
^ - scè©fc i6T*5o c f t&±*©a*ME 
ftBCtt, s»TÄ§ittt>©*»&«w&©iBfflfc 
tfttSo ± * *«« ' r * i a !9© i i ï *»6 * *é : . 
±SüERÄ£± t t t t f l aT v 7*5 y K©#tt 

K#«a-cffi^©ttïMg*ï.fcWÉë©jiM&. 

± t t#f f lÖHTERK#ff iv*©tt f tc -5S© 

©«-e*s 0 

IRï£ : 1) 50cmßlrt©a5S»c^7>f»*^fO±ao / 5 - f JiJi*©JiÖ#ftB$*SVWilUI)]K»;KLTJl7C 
fcSft. Fe(n) **4ÄLTWRfe*Mt*. B*0*f f iKiC©±«SJ4*<. ^ » © 9 ï f f l 
***So «B^JfflKliBflH***»). C©SO*EBtliKflFA**AfêB#lcg«®fê0^*ioT^ 
7- f«OA+* lc^t5Ml j«^@itLTi>fco *fflfiJfflcDP4«^tt. c©±9ah?ttltëSttffla j 

SSt-VAK**,, j | f f lLfcS*K*4©£$a««*©fc»*L<tël.>o La>l*©3fe£lft*iB*-Ctt 
K«=*Ä. Hüsn-c*}*). fctt*B#*Hg|iffl£gttPnmäT»ittw 

2) «*R-e«rifi©36a©So±Äo fc«LFluvisols©1*«*fco±a*l*<. 9W©eRlCk»3^ 
^©EÄÄöÜSfitt***«, *$HSNf#*s^fc»EÄtt±lETtt*9*.tti\, 

3) ^ 7 4 / f©fê iÉ*«S50~100cmlC*5*t t -et t©±Jio 
4) 50cmßlrt©a5**=. #S15cm£U:©7-'j >1M hâA25%ËLh©/HÈ£|#o±aU 1988*P©#3® 
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Ec (tsaaftsüi) t<kè<t£z0 HZK. 
C©*"5ttfl£*li±«pH*6*»&7Kt"ff 

* l \ , LfrL. ± * W a * 3 f t * £ . ïraas 

SS©Jfc«tfb»ffijW8< tt*Ci, ±i$©&• 

fi#fl«snS;fca©të3S©Ja*©fc»K. 

±«S*©£«jKttffiT-*-*o 

®J£Bfl©±«. *S^(*&]fôt4©£MïS 

©SffcttlOt. LtfLtf2flMt. Fe(n) 

S i . * K * » t t © 3 fflift. Fe(M) ffcutt 

(*oJföfefe©Fe(n) flté&KSASftSo Fe 

(n) **seaD±a»cAtâ*n*^*t>£o 
©«ft«*. M T yzTyy H*»6©«TF*SI 

WmcêóZo c t i l i , c©J:5ttirF7ktt^ 

fl© 2 ffit££â#t 5 C è*£H **»&"?* S,, 

BMÈâ&ftTTIi. Fe(n) ffiS(i{i<ï50ppm 
•e**). ±«©S»fi8t t*ff i i*«ô. c © ö 

gE©Fe(n) ttJMSlcBgé^iSCèlctt 

So Lfru ±ai*©s^ss[*iiü»^nif 

Fe(H) { i ^ l 0 0 p p m T * o T i 7 K l © a l ï ï 

KfêSlItiSîfrftttU (van Mensvoort et al. 

1985, van Breemen and Moorman 1978, 

UTA 1982)0 

FAO ± « £ S (FAO/UNESCO/ISRIC 

1990) KfcHT, ± « r r f f i K * ï ^ * ^ 5 - f J B 

©ES**. * © » S * S # T £ f i R à n f c ± 

« T * S c èfc t̂féffiwtïfflè an-ci* 
So ^ ^ « © « è ^ - r ^ - c t t * * ? * 

Ha**«*». ^54fl:©töisjfc*LTv* 

So h u r n i a . t ^ M K ^ o T 

gsesn. jBAènfcfi*fSojatt**Aiié 
T50cmËlrt»tHia-tntf. -Ç-ntiGleysols 

» C # $ $ f t S 0 * f cG l ey so l s©SS©^ 

SISfnK. W f ô t l â f l O u ^ J C t o T , * 

fttiMollic0, Dystric, Eutric0 GleysolsIC 

» s a n s o 

FAO->XTA|cJ;nif, ß£JH$ig£8o 

±ÖlfiFluvisols2)»Cf 40cmÈU:©fëK*A 

)gtcfto±ä&tiHistosols3) « c a s * n S **, 

± « K B S © ^ t t K J : - » " C t t Gleyi-Dystric 

Fluvisols ©«fc 9 ttSJtföOfflftgt *>Pllli-C 

«Q S o o 

Ktt DMol l ic KWÄÄÖ^l», Ojgo Eutric, E m «Sßftffi**HO. ©So 

ïST-^fiXèn/cfeOT-li^^o B#TfflFluvisolslilfc&MKJEÄtt *>©#£<.»#, * * - e t i f i 
EKS i tSC tAi^^ . T7 'J*T(iiftfiS^M^œtlc:SUJlio5!6^a<b*â3B^S^fcSW© 
fcaflUEÄ£. 2.5.1 r±914fi£J TKWSnT l»* . FluvisolOJEÄffifcfctt*. 5föË*BTtt 
J 1 © £ U 7 7 ' J * £ , M^©^V^B* i©^ r - *So 

« S LI>*&(Stra ight head) # £ £ * 5 o * t a E K £ i § ; i L / ; * l i ® S * t t T * S „ C © * & © 

4)#ß!5, rr»,7-7>'K©±JÄJ ©JgKÀftfcIKftT-&'<fcJ:ôlc, g 7 7 •; * "? (iUS Soil Taxo-
nomy»C«tS^)îfl«-RffltSHt>*>»7. ffe©Jdfê-efcTaxonomy#SÎ«ÉIS*S+S W £ W L 
fcAioTCin^O^^ftiAi-eèÜ^è, ##©fijff l t t«i ïSl<fflfct tS-e*5-50 *©fctó 
* «d2«©±8£©9 t> , ïgt tfc©fcoàTaxonomy±»g<!:ff l*}Jt££otf£o fcfc'L* 
« r - ( i ^ ï aS^ i ^4» rE©12 t ï , #ffif-*3***EtS*»fcfciLTi.»*fc», »I t t t f i*»© 
IftWc« •£$£-??* So *fc*fflfc«>. *Ä - e©« l t l i - ) ßWt t - t n - e ( i « ^o #]x.tfFAO© 
NitisolsliTaxonomy-C!lAlfisolsiUltisols©JM^i*aÜli-f7?*S^, #f i!e$©±t*-e 
tiUltisolsC&WcLMXW ifcHistosolsliHistosolsT****. ##©l£f!Hli*ttj&<Tropo-
fibristst?*S-5<f*-*LT^S. j y ± * 8 » 0 9*ftMâÉ&#£èttfc<.*o 
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Ki$4) « *»IEKro FAO/UNESCO ± * « t Taxonomy ±«*ro« tk (MS) 

FAO/UNESCO/ISRIC 

±m&. 
Acrisols 

Ferric Acrisols 

Gleyic Acrisols 

Humic Acrisols 

Haplic Acrisols 

Arenosols 

Albic Arenosols 

Ferralic Arenosols 

Gleyic Arenosols 

Luvic Arenosols 

Cambisols 

Gleyic Cambisols 

Humic Cambisols 

Ferralsols 

Humic Ferralsols 

Fluvisols 

Gleysols 

Dystric Gleysols 

Eutric Gleysols 

Humic Gleysols 

Mollic Gleysols 

Histosols 

Leptosols 

Lixisols 

Nitisols 

Dystric Nitisols 

Plinthosols 

Regosols 

Vertisols 

US SOIL TAXONOMY 

0 

ffiSÏ 

Ultisols 

Hapludults 

Aqaults 

Humults 

Haplults 

Psamments 

Spodic Udipsamments 

Oxic Quartzipsamments 

Psammaquents 

Alfic Ustipsamments 

Inceptisols 

Aquic Dystropepts 

Humitropepts 

Oxisols 

Humox 

Tropofluvents 

(Aquic Suborders) 

Tropoaquents 

Haplaquents 

Humiaquepts 

Haplaqolls 

Tropofibrists 

(Lithic Subgroups) 

Alfisols 

Ultisols 

Rhodoudults 

(Plintic Subgroups) 

Psamments 

Vertisols 

a) A-, 3 ft® Suborders, Subgroups l iŒi , SR® l"<*Tffe®i, ï@, 8flc#SS t l f c±JÉ©Tft#Sè ti 5 C 

b) FAO/UNESCOT±18»&tt28, Taxonomy T i S l i 11 T * S 0 *<*>£» Arenosols t Regosols#i t.C Psam

ments t V -> fc »). »«****lltt*fc»FA0/UNESC0Ti0±«*ffi*<TaxonomyfcläV»TlBa~8RTOif 
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2.5.3 ± « H E ^ £ © 7 * - * * > « f c t f g # ' < ^ 

Luiten and Hakkeling (1990) lirtfë'hffi 

«!©±aolE0tffi«pttKov»Ttt^tfeo 39 

u?4*siKLfco cnôifijg^jottattffi 

« t t H t t S S f f i a y T T U v ^ x , «Stol?*» 

&£f i££f tTV>s 0 ± a » o t t * » - e o S W 4 « 

K. £M3fl. SfiflSKSèfcfc. cttt>± 
«©ERffilcB&t Sft®£3< 2.5 ic^-To 

g§T7';*©±8©IE2*ffittPieri (1989) 

«&©IEiaii7 7 yxmoWBl'Agronomie 

Tropicale & S IMi ORSTOM. CIRAD/ 

IRAT*»&OJPÏïSè L T t b ü S S n T U Ï o 

cft&8tK?©ERKiK*Tfcai;t. ±ü<£© 
S3g3BBao«»^5yx©BgSi, / < 5 n 

f S ^&Ofô t ^ î ï f c f tT^So Stoorvogel 
and Smaling (1990) te«ktfvan der Pol 
(1992) ttüST7>J*T»r5yK±a<03g 
* ' < ? yx*JÊfl{fc-*-4a**fS*LK©J: 
5 t t*S»li :äL"0»*o + t t t>^ . S5>©± 
«3&»&©B83ttS£A£©:fcitëflJfflS'*** 
T%^LTteO , *ö£<©«$W*±»&»& 

SKJ :oT±aW»&£*> t tSo £ t t £ © < K « 

«»Stt. ft^E*4. asaï im *&*»& 

t l i f l i ^ l » . C©Ö#©«8«©*#^4 

SBBaos«. mmmv>}®.m®wp. &t© 

2.5.4 fllE/JMEH!©i|«B±«»5»JEßttS 

±*©*$a 

l3ß*fftt-5o Cf t&tt f f lT7y*fcfe#* 

±mnttt LT©EH ( SBay^ i / , n 

£J£«Hg) te «t CF 3 o © f i f g £ f f i £ (äfäßtt 

i-mm) © * B a * K J : - 9 T * © W a Ä * t t r . i 

Smaling et al. (1985b) ti, - V x ^ i / * * 

**Sß (*àB$MKB. « ' h K # 2 . 1 ) ©Ma-

keni ©#**ÏWB©«fi»iffi*^ortK/hfi*fi 

©IE«*L"CH*o C©HfiféK#T?tt. TEC 

3g©**§§flT©2i/,«8&t*fr&E{K©* 

zmmziïi, ttzô%<D4v-üH^tuirb 
£K3&**4o cn&/Möff i©±I!t tJBaSfcJ: 

tf±ÄWftSS£02.22f;:*L*:o 

r » ^ 5 y K J : « ) S ^ ± a t t , <fc<. * * 

±T$£aü*> . «H©TH±***So c© 
±a©«èli«g^ffilMSB-c80cm. $ff i±«* 

eß-e40~80anT*So M^ETSETli±«tt 

£< ©«H±èt t«o aittttföffi (KI©£» 
©Taî©±»cii@fâLfc8K«a**iirF i 
mJartK?FïE*-So"K£A<£r©±«ttum-
bric1'AJBÄ**!3, * ft li ferralic * fc (i 
argic B j g©±K*S 0 ± « Ü t i Humic Fer-
ralsols <L Ferrihumic Acrisols ©cpfalS!"*?* 

So 

ft, flHia»*«wi#;£fc«<, ö>s«ia± 
©±tt£f t%, 80cnË lT©«Slc*Sâ l . ^ 
C^SKSÏ%©±KI6-9T^5o «ifrKJ:^ 
Tii±tt**é?J@föfcfr fc o TB>Ht?* 5 c i 

t>*£o lä£>^<i:*©±ilTumbric A g # * 

t>, fro, ferralicE£:(icambicBJBfr£>3o 

±£t§Üti, Humic FerralsolsfrFerro-humic 

IR&: 1) ÄffittBHEaSA*****. Jgl£K£T)e£*lgA<<Si.\ « I , 
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^ 2. 5 BT -J 'J * rtft/hffläfc&*i|<0±:BMt¥te 

(itifff : Luiten and Hakkeling 1990) 

s m 
JfiS 

7 , ^ 
7 / F 

M£fffi 

£ « 

SficB 

I t^£B 
'/ - y 

ïfejÈfà 

+'-T 
f/<y^-

X-T ' i ' 
U- ' - fy^ 

jf t t t t 

*'-r 
•*•/ - < y ^ 

x-yv 
* * ' < > • ) • 

#î t# 

+r-T 
t ' ^ t 

%-f y 
f < y t 

e «r 

üStt 

m tt 
üStt 

K tt 

« « 

ttStt 

iE tt 

m m 
mx& 

m tt 
ttStt 

SI tt 

Ü » 

iËStt 

» ft 

* « 

üÄtt 

tt tt 

iSStt 

tt tt 

* m 
i iä t t 

tt tt 

* m 

m a 
(cm) 

0-20 
20-50 
0-20 

20-50 

0-20 
20-50 
0-20 

20-50 
0-20 

20-50 

0-20 
20-50 
0-20 

20-50 
0-20 

20-50 

0-20 
20-50 
0-20 

20-50 

0-20 
20-50 
0-20 

20-50 
0-20 

20-50 

0-20 
20-50 
0-20 

20-50 
0-20 

20-50 

0-20 
20-50 
0-20 

20-50 

0-20 
20-50 
0-20 

20-50 
0-20 

20-50 

0-20 
20-50 
0-20 

20-50 
0-20 

20-50 

pH 
( 1 : 

H . 0 

5.9 
5.6 
5.3 
5.1 

6.4 
6.0 
5.7 
5.5 
5.4 
5.2 

6.4 
6.4 
6.8 
7.1 
6.2 
5.9 

6.2 
7.5 
5.3 
4.9 

6.4 
6.4 
5.9 
5.2 
5.3 
5.4 

5.7 
6.2 
6.7 
6.6 
6.2 
5.9 

6.5 
6.4 
5.1 
4.5 

6.4 
6.4 
5.6 
5.7 
5.1 
5.1 

6.0 
6.0 
6.4 
6.5 
5.7 
5.5 

2.5) 

KCl 

3.6 
3.7 
4.3 
4.2 

5.5 
5.1 
5.1 
4.9 
4.1 
3.9 

5.0 
5.0 
5.4 
5.3 
5.1 
4.4 

3.9 
3.9 
4.2 
4.0 

5.7 
5.5 
5.3 
4.5 
3.9 
4.0 

4.7 
5.1 
5.3 
5.0 
5.0 
4.5 

3.8 
3.6 
4.3 
4.1 

5.5 
5.5 
4.6 
4.6 
4.1 
4.1 

4.7 
4.6 
5.0 
4.9 
4.6 
4.1 

C 

• (%) 

2.04 
0.76 
2.45 
1.54 

1.42 
0.64 
1.17 
0.68 
1.04 
0.61 

0.58 
0.47 
0.33 
0.43 
0.68 
0.42 

1.71 
0.26 
1.62 
0.82 

1.55 
0.79 
0.65 
0.30 
0.54 
0.37 

0.85 
0.34 
0.14 
0.14 
0.64 
0.27 

1.93 
0.20 
2.54 
0.88 

2.04 
0.81 
1.13 
0.39 
1.04 
0.63 

0.85 
0.33 
0.52 
0.06 
0.94 
0.52 

N 

<%) 

0.160 
0.074 
0.160 
0.103 

0.114 
0.058 
0.139 
0.079 
0.036 
0.031 

0.056 
0.052 
0.049 
0.061 
0.051 
0.034 

0.077 
0.021 
0.162 
0.061 

0.123 
0.072 
0.087 
0.054 
0.033 
0.027 

0.061 
0.035 
0.016 
0.051 
0.049 
0.039 

0.042 
0.010 
0.209 
0.071 

0.156 
0.069 
0.209 
0.081 
0.088 
0.051 

0.065 
0.051 
0.021 
0.020 
0.072 
0.041 

CEC 
meo, 

100 g 

±m 
9.58 
6.37 
8.81 
8.63 

11.14 
9.87 
6.25 
5.55 
3.95 
4.28 

10.68 
12.16 
9.31 
8.67 
7.34 
5.10 

13.04 
10.99 
7.25 
5.15 

16.62 
15.59 
4.50 
3.39 
2.57 
5.03 

9.97 
5.06 
4.80 
5.82 
8.39 
5.78 

4.04 
1.39 
9.62 
5.11 

18.28 
16.27 
8.09 
6.45 
9.73 
7.15 

12.10 
8.89 
6.43 
4.26 
9.04 
6.92 

m m 
fâffiK 

(%) 

36 
26 
21 
16 

78 
59 
60 
42 
69 
51 

69 
69 
93 
90 
66 
33 

48 
46 
21 
11 

65 
54 
67 
56 
58 
52 

61 
56 
89 
91 
73 
48 

59 
21 
27 
29 

70 
68 
61 
59 
51 
31 

66 
72 
89 
97 
61 
50 

P 
(ppm 

Brayfè 

n.d. 
n.d. 
12.07 
6.57 

n.d. 
n.d. 
2.38 
0.80 
3.41 
1.85 

1.82 
0.70 
n.d. 
n.d. 
n.d. 
n.d. 

n.d. 
n.d. 
7.82 
3.26 

n.d. 
n.d. 
22.60 
14.14 
3.35 
2.07 

4.11 
1.67 

n.d. 
n.d. 
n.d. 
n.d. 

n.d. 
n.d. 
8.19 
4.28 

n.d. 
n.d. 
7.20 
2.28 
3.04 
4.30 

1.98 
0.92 
n.d. 
n.d. 
n.d. 
n.d. 

P ) 

£P 

198 
138 
628 
644 

514 
333 
292 
390 
196 
106 

305 
330 
287 
285 
159 
113 

117 
129 
279 
163 

273 
273 
402 
344 
152 
216 

330 
280 
91 
65 

136 
77 

148 
30 

198 
128 

641 
311 
263 
157 
272 
137 

430 
230 
105 
42 

133 
64 

n.d.M/Êtf-f 
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uplands 

Cf m I upp« and nwddJc %lopn km« tlnpet 

valley bot lom« v.iRpy 
Inngot 

coduvwl 
lootilopct 

uplands 

mtrWk anU town ilopct upper ilopn 

Ftm-hum« 
Aoool* 

Hurrac f erralwK Pbncltf 

OlpyvoK 

Hurroc 
Glcywh 

HumK ind 
[ M I K 
Ciicyv>K 

Hum* fwrahoK 
fpjrali hurruc 
Cambiwls 

Fem-hum« AcusoK 

H] bonitonc nodules 

fc-;-;->;^ Permanent reduced zone 

Plinihite 

Iromlone 

Hard >ock 

] / 
4% . / 

^ SI 

SCI 

SI 

30 

100 

SI 
SI 

SCI 

25 

60 

cS 
S 
IS 
SI 
set 
SiC 
25 

Coarse sand 
Sand 

loamy sand 
Sandy loam 
Sandy clay loam 
S"Uy clay 
Sol depth in cm 

100 200 300 

I lon;on1 al distance (m) 

"100 500 

12. 22 y i ? U * * * a » t t * © H t t ? È £ 5£±0«3l[ffirt»/hfittlK«aB 
(Smaling et al. 1985b, & £ ) 

Cambisol"c?&So 

©fß f f l lC^^ tSo ± « S l i H u m i c Gleysol 

frDystric GleysolT, ^ißfrlCt o Ttèlithic 

ÖFTKIISW ±mam<, ±niastxfc 
& 5 0 umbric A J g * i * 0 , cambic BJÜ*** 

5 ( ± « S . Humic Cambisols) **. ÖtH 

£ , ± « a i i H u m i c G l e y s o l s T * * # . 7" 

'J >1M h #ÜJSl*tttfPlinthi-humic Gley

sol " t ? Ü o 

± & © f t ¥ W t t ï ï £ 3 < 2 . 6 » c * L A : o ± 

«tt36ffiKlMfc**iïÈ*, *©aJRERffiliffi 
l\, -r^TO±ailiÄS?tt (pH5.0~5.5) t? 
* 0, pH-independent©i£S£$??fl " (i 

&$mmm (BraylSO \tt^x<D±m 
T4ppmÊlT-e**„ £&BcKliï^< O60 
96. «E CEC). WKjßSttfiffi^ffiiiS 
EîBSga5-çii8596<ètt-»T-«*L<H'.>o 
Sanchez et al.(1983) \cXti\i, Ï I C T ^ 

» Ä 9 A Kfë5g£©TPB l i T to i - * A tSfO 

HÖ£: 1) i f iS£&ggt ipHlcJ; - , i :gf j (pHfiTK<t 9Ä4>) t *SB# (pH-dependent) i g Ü j L t t 
<̂ SB# (pH-independent) A***» &##âK*5tf *ECEC-?*t>. cn iCEC©if #lffl#l;: 
töStSo t ^ t ' J o t - f htt±£rt-(2CEC£ECECIilä<^<fcT>3]i:, **<)i-4 HfctaiTfC 
O f l l f H ^ 1 . Ca.Mgttif*LoÄ»»3eßJ?ft40«ECEC7f*So 

< è f c 90%^± ( i 5E f t t tT / i / ï -OAi#xT< t ^*^T -* i o tfcfc$£&a?fë##ECECT-
70%T-*nif. itMnv l - f) AJSînS63~70%-C* 5o 
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(JÜ/5Ï : Smaling et a l . 1985 b ) 

fc^wttÄ 

pH H .0 
(1 :2 .5) 

pH KCl 
(1 :2.5) 

# « f t C 
(%) 

CEC pH = 7 
(meq/lOOgsoil) 

ECEC 
(meq/100g soil) 

j&sitfaft 
(%) 

£»»ffi 
(ECEC © %) 

£ N 
(%) 

Bray l & P 
(ppm P) 

4 : P 
(ppm P) 

&®m s 
(ppm SO. ) 

£ Fe 
(%) 

* * 
(cm) 

0-20 
20-40 
0-20 

20-40 
0-20 

20-40 
0-20 

20-40 
0-20 

20-40 
0-20 

20-40 
0-20 

10-40 
0-20 

20-40 
0-20 

20-40 
0-20 

20-40 
0-20 

20-40 
0-20 

20-40 

r-yfyy K 

5.5 
5.1 
4.2 
4.1 

1.5-4.0 
0.5-2.0 

4 -11 
4 - 8 

2.0-3.0 
1.5-3.0 

5-50 
4 -15 

10-90 
>60 

0.1-0.3 
n.d. 
1 - 4 
0 - 1 

45-60 
35-50 
8-35 
n.d. 
1-1.8 
n.d. 

mm&&m 
fctE/S&ffi 
SSSB 

5.2 
5.3 
4.0 
4.1 

1.0-2.5 
0.5-1.5 

4 - 7 
3 - 6 

1.9-2.5 
1.0-3.0 

5-20 
3 - 6 

30-90 
>85 
0.1 
n.d. 
2 - 4 

0 .5-1 
35-50 
35-45 
9-15 
n.d. 

0.3-0.8 
n.d. 

§ E ffi 

5.0 
5.1 
4.2 
4.4 

1.5-9.0 
<0 .5 
15-17 
<13 

1.0-5.0 
0.5-1.5 

5-10 
n.d. 
< 65 
>65 

002-0.4 
n.d. 
3 -4 
0 -4 

40-100 
10 - 50 

3 - 8 
n.d. 

0.1-0.4 
n.d. 

n.d. MÊ** 

Hakkeling et al.(1989) l * 3 - h * # T -

2.1), BouakéK*itf**BÏSSrtlS^filfiO 

8^81*812.23 K*L fc 0 

* 0 T * t t » Ä t t ± * f c l i S * ± © « i e K 

argicBMTTiSo » E © Ä (â*30~60%) 

©±*{*Rhodi-humic Acrisols0 »C#l®;*tt 

* S o C O i ô ^ ^ ô . ±ttfc£fl:LT.k*> 
I f i i t t S O T » , ± « S tt Orthi-dystric 
Leptosols"©•?*>©!£• £ E S ! 7 * - X I C 

IR& : 1 ) Rhodili#^. humicliAW*âÙ. ©E„ 
2 ) Orthi JitJË®. ®&o 
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10-

30-

Ê 

S 20 
11 

£ 
4 i 

% ' 0 

uplands 

upper slopes middle slopes 

Rhodihumic Acnsols 

0-2% 

V I 

SC 
* - t — 

;c:. 

:'Ci 

- ^ 2-4% 
70 ^ ^ 

GO 

\00 

so 
V " 

sc 

. ̂ u v 
su3 

Orlhi-
dysldc 
Leptosols 

t -7% • 

O / f ê ^ 

Key 

|:::::;::-
V//// 

konsione nodules 

Cluomi-
haplic 
Acrisols 

s. 2-4% 
V 

so 

sc-
c 

m 

lionslonc 

S Sand 
SI Sandy loam 
SCL Sandy clay loam 
SC Sandy clay 
C Clay 
25 Soil depth in cm 

colluvial 
loolslopes 

Odhi-
luvic 
Arcnosots 

v. 2-<l% 

s 

S 

Orllii-
ojeyic 
Arenosols 

1.1*. 

S 

S 

20 

valley lx>tloms 

Oleyi-eutnc f luvisols 
Molli-outric Gleysols 

c 
so 
•r 
sn 
-c 

25 

100 200 
Horizontal distance (rn) 

300 

02.23 D-hv/-K7-;i/, ¥-7y-'iy+&%<nmtiitm.1tzö%±<om%i$l 
rtg/JM£ltiï«aîiffi (Hakkeling et al. 1989, &&) 

!giifl±~fiiüË±© argic B JS^ <b £S < o : n 

£>©±$®Ji Chromi-haplic Acrisols1' * 5 

WiB#|COrthi-ferralic Cambisols l£#$l£ 

nSo 

©5ÈâttS^o L*»LBfiffio±ffiTtt±«tt 
Jtetf*f***«fc <, gJS(ifflÖ>~W* & tt 
SfflfâH©±tt**L. 9c^«^T<ott±o 

f o ±*8S (iOrthi-luvic Arenosols2> t ? * £0 

JïîÊIS}fl5©Ta5©±«tt. # * * ? £ £ * 5 <.* 

TT t^S , , ±aiS(iOrthi-gleyic Arenosols 

"CT'eD « o 

SLTfe*). ±ttliB>HJii«±36»6S«!±o 

vxttofflB>*S^tt«HSI>±©idüB*1*S 
« £ * * * * „ ±»MttMolli-eutric Gley
sols fc <t IX Gley-eutric Fluvisols "t?&50 

s^ëmsaïaw sEtso±ai©E^S(i 

IR&: 1) Chromilife. £Jffi©iÊ5<.\ ©So h a p l i c t i W S , ©So 
2)luvict t t tR«o*S. «oft. «WttK©IS*. RM«;:tt±jWt»LTl»*. 
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312.7 u-VVXT-h, 4t=7,*/<>^ife«(OMtt?Ew5ë±<DiÉ}Ç3SJiJ 
<D±miVP&. (.ihm : Hakkeling et al. 1989) 

ft^wttït 

pH H .0 
(1 :2.5) 

*r»«c 
(%) 

CEC pH = 7 
(meq/lOOg soil) 

m&m& 
(%) 

£ N 
(%) 

Olsen ä P 
(ppm P) 

(cm) 

0-20 
20-40 
0-20 

20-40 
0-20 

20-40 
0-20 

20-40 
0-20 

20-40 
0-20 

20-40 

mm s 

6.3 
5.9 

0.7-2.1 
0.7-1.0 
4.0-11.0 
4.0-10.8 

63-73 
28-41 

0.6-1.2 
0.5-0.8 
4 -18 
2 - 3 

J««ttftSt 
mm/'s&m 
m»® 

6.0 
5.8 
0.3 

n.d. 
2.5 
1.5 

56.8 
41.3 
0.3 
n.d. 
3.0 
0.5 

S Ëé E 

5.8 
6.3 
2.1 
0.7 

14.1 
10.3 
63.8 
65.1 
1.7 
0.6 

15.0 
4.0 

n.d. »Jfë-Ö-f 

Smaling et al.( 1985a) (i, ± 4 V * ') T 

tfSß (*~7*>-<Vi-ïm, *IËS>hg#2.6) 

©Bidattfig© 2 -o<Dmmm^m^iS.^<om 

£>*-;l/JI|h 7 7 0Nupeö>g-C*So CO 

02.24 Ic^Lfco 

K © ^ £ £ 8 - o , ö>±~«HÖ>±©fflfö!!± 
Ä*^t>n-5o Sffi^t»^è5(h-80cmJilrt(C, 

m\ »sog±oTJcs^n5o ±«ÜI± 
Ferri-chromicfc<fc tf Ferrie Lixisols T'£> 5 0 

M^ligo^^te^^Tff iTl i , ± » i J : < . 

(Cambicfe<fc#Lubic Arenosols, ~£tz\tfâ. 

mt'pts.l^Petri °-ferralic fc «fc tf Albic2) 

Arenosols i t e 5 C £ & * 5 ) 0 

8ef f i i 0H»i :»*+«±*©±t t l* f f i t 4 
HT*») . ^ -MfcLT i iSo ÉMSffiKffi 

< KLfc**oT»* l i »< tt*0 ± t t t t » ± 
*»&aH»±©lfilHK**o C©SI5#0±it 
fflfiDystricfcitfrlumic GleysolsTiSo 

Oo ± » t t S < . ± t t l i 8>H*±*»&*«± 
T * o T W I - e * 5 o *3rKJ; -3Tt t«Ä 
» ± f r &ffi töiH:©fiöÄ©«Jia** S « 
ê # * S 0 ±*S!liHumic Gleysol £ «t tf 
Dystric Fluvisol"C£>30 

2) AJfKfcl.*Ttt±*5.fccm**»JftL-&iÉttffl#f ->^h©***SSLfcJiA***. ©SE. »A* 
9zt>titztz»b, C © « « i â 6 ^ t ^ S . 
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5 

4 • 

S 

IS 

sa 

E 

I 3 

l 
4/ 

l 2 

_2 
4» 
CC 

I 

*onstone nodules 

fc-*-*-*v| Permanenl reduced zone 

|. ' . ' . *1 Gley mollling 

S Sand 
IS loamy sand 
SI Sandy loam 
SCI Sandy clay loam 
CI Clay loam 
25 Soil deplh in cm 

?<10 

280 

400 

S 

IS. 
- r S 

S I . 

* • — « 

su 
5Ç. 

50 100 
Horizontal distance (m) 

ISO 200 

12.24 * - fS?x ' J7 \ #=7* /O**M!?c»Nupeö£±<0»3lE£ 
f*]g/J\<£ttfe«ffiE (Smaling et al. 1985a. % £ ) 

2 .8 l£^ l f co —JföföKaoT. CftÇ>± 

S ft C 5 £±CJ&ffi* nfctt3K£rtB'J\ffiilk 
Smaling(1985) à Stoop (1987) tt. T**/ 

#3.1) ©Ouagadougouifi$©«Mftll/h 

/MX»tt. fcrfrKMtfrànfc8&fctt«!fé© 

ffi. fflfëtÊT8B*4BB. fc«ktf£Igffi-c*s0 

7*5 h-©±9l!iS$25~50an{C*Spetr-

oferric®S8±K*>*) (*HTK) S < , ( Ï L 

<) «HSMfcbfc6»HÜ(!±o±tt*feot 

l*£ (Eutric Leptosols £ Haplic Ferralsols 

rjifrg.ipetroferric7 * - ; < * # 3)0 ±gß 

v©*S1s*â^i.>So S±©^ê©fc f t 
argic Bja*^BnlCilg*&*)nT^5(Fer-

ric Lixisols)0 

ip%fà\Mlt. £&8BfîTCtttt<. CCTI i 

i JSt t f lK. Sf*tt*5S£*»&J:V**T?©l£ 
OïüffliciO. 0«±*»&fl>HJfia(±©tth 
* t 4 E © ± @ * i « H o t t ± o ± K l ¥ « - r 5 o 
li-9 â »} LfcïttR**âtffi*»650cmÊlrtCSJ6 
6 ft, tm\Zï.iT\ï7V v*M Ytfä&t 
So ±a®!tt . Ferric Gleyicfc «k tfPlinthic 
Lixisols©^-ftt*>T?*50 

& & £ # ? o ±«»rffi©T©J&tt*ÄWiB5G 
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$2.8 i-^'JxV7, #-7V'<>i-iäm<DNupe*m±®tlkmmt\<n 

±mttm (Jtm: Smaling et al. 1985a) 

iimmm 

pH H . 0 
(1 : 2.5) 

fiWiM c 

(%) 
C /Nl fc 
Bray 1 ft P 

(ppm P) 

mmûft 
(meq/lOOg 

£ » Ê K 
(meq/100g 

£ t t t t C a 
(meq/100g 

3£&tt Mg 
(meq/lOOg 

3£&tt Na 
(meq/lOOg 

soil) 

soil) 

soil) 

soil) 

soil) 

(cm) 

0-20 

20-60 
0-20 

20-60 
0-20 
0-20 

20-60 
0-20 

20-60 
0-20 

20-60 
0-20 

20-60 
0-20 

10-60 
0-20 

20-60 

m m H 

6.3-6.6 
5.2-5.6 
0.5-0.6 

0.4 
20-24 

2.5-3.5 
3.0-4.5 
0.9-2.1 
0.6-2.5 

0.06-0.14 
0.05-0.13 
0.9-1.4 
0.4-1.1 
0.3-0.9 
0.1-0.7 

0.05-0.27 
n.d. 

S E E 
lil « fl 

5.3 
5.6 
0.7 
0.3 

19.0 
5.0 
3.2 
0.9 
0.7 
0.08 
0.03 
0.5 
0.5 
0.1 

<0 .1 
0.08 
n.d. 

S & E 

4.6-5.2 
4.9-5.8 

1.5 
0.4-1.5 
10-15 

2.5-4.4 
4.8-7.0 
1.7-3.0 
0.8-1.3 

0.07-0.24 
0.07-0.10 
1.0-1.8 
0.5-0.8 
0.3-0.4 
0.1-0.3 

0.18-0.42 
n.d. 

n.d.fflfêtff 

T l ^ o ± 9 ® « Gleyic Cambisols *J«fcC^ 

Eutric Gleysols "Cêbio 

Gleyic Cambisolsfc«fc Zf Eutric Gleysols T 

9iz^Lfz0 ±«cf©«i±li, S*WJcli* 

§a©ÎIÔMSÊ^I 2) **. mmm <tmc-o 

n. *A:§JgiB©<t»3i£^ß:Bic|fi]^icon. 

ffi±«©JESœti, ifiJßm^J©±eB©±«^ 

IR&: 1) SièAl©ita*2 : 1 à tt S <): 9 tt, l*»$5 2 : lü±titt±©tt«Müfc©o * £ a ü £ l ä 0 
U &<iiK*et*fc»!>. £0S©t t±#£ l>±« t i£¥ lc i t ë^ l c*uy#À4 . illite, mont-
mollironiteo 

2) 2«iA:ti*ttKLL©fó±iÊ«3#, J IH£¥ f fKLT»&l« t t o f c f ó±« ; «9o ? B 7 ^ , 
Chlorite li-tO—a0 
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Ä2.9 7 * * * 7 rV, X-^Vit/O^-ife^roTECô^tfe^SJiJ 
<D±m<t5Mî. (.ihm : Smaling 1985, Stoop 1987) 

fl#wttn 
pH H,0 

(1:2.5) 
pH KCl 

(1:2.5) 
*TÄ« C 

(%) 
£ N 

(%) 
CEC pH - 7 

(meq/lOOg soil) 
ttSttfuiK 

(%) 
Bray l & P 

(ppm P) 

m 3 
(cm) 

0-20 
40-60 
0-20 

40-60 
0-20 

40-60 
0-20 

40-60 
0-20 

40-60 
0-20 

40-60 
0-20 

40-60 

7 - n -

5.5-6.3 
n.d. 

3.9-5.2 
n.d. 

0.6-0.8 
n.d. 
0.06 
n.d. 

2.3-3.3 
n.d. 

56-85 
n.d. 

1.5-4.4 
n.d. 

mm 
± m 

6.4 
7.8 
5.7 
6.7 
0.35 
0.25 
0.03 
0.02 
5.0 
5.0 

74 
98 
1.4 
1.6 

mum 

5.4 
6.2 
4.2 
4.5 
0.42 
0.26 
0.03 
0.02 
2.0 
6.0 

65 
58 
3.8 
0.2 

mm 
T SB 
5.4 
5.7 
4.4 
4.3 
1.14 
0.55 
0.80 
0.28 

4.0-7.5 
4.5 

55-72 
38-56 

2.8-4.3 
0.7-1.4 

SEE 

6.5 
6.6 
5.2 
5.2 
1.36 
0.53 
n.d. 
n.d. 
5.5 
5.3 

98 
100 
1.3* 
0.6* 

n.d. MËtff 
* Olsen & P 

Moorman (1981) It, ¥-T + '<>1-£ 

'NSifi©/NtBBK#tt2.lT*.6o e n « . 

*>-f*»KBa«TànfcrtHi5izsFT*oT. r / 

>5T*So *©±i?tt±«*J:CflßffiuM$a 

itep**nfc»v^±a**ffi5âi-So c © ± « 
tt«H©ana>±~B>Ha±*»&tt*ffl • # 
«4HO±tt*fS%. argicBHftA**So S 

BS«k060cmJilT»C7'lJ v t M h**tüai"*o 

±«JSttPlinthic AcrisolsTè 5 0 

^±jg*Hfo±ad*üia-r5o ±t t i*fê£â 
fcSMÏJffl±©±i;:. 3<JaT*siîaatbù**5o 
±tJS(iFerric Acrisols^*-50 

z z •çiiana>±offloH«)±tt*fSojasi 
«B36*50cmÊU:OJ?*CJ<l8ILT^*o * © T 
lc(iü^BnIBSßfc«fcc;±a5Tf242Lfcargic 
B B * 1 * * . cttt>©JBföli. £ <&3 iWi 
iS#J«ct***n. BfiffiolEällffiliiS^o ± 
aSliEutric' Regosolsà fc S 0 

Sßffio±ao±tttt&H«[a±oif«4!H 
©*>©-?*«#, »oB>!0©JBffifc.fc*OUa 
**ffffi1-5o ±«»iffi©£8PKfcfcoTKtt 
**JBfiJc*nTV'*o 3HJBK»i*aJW*rtt«a 
•e*ssïlftffl*«fiSii:â*nT^So ± « 
SÜtiEutricGleysol-CfcSo 

cnç>±S©ft:¥tfttïg£. gj2.ioicfë 

±©E^Kt i , £<Ktti«tt©E!IiÊSBaàS 
JEffi"PH^o iSafâfnKtt, U«l0096T* 
So *fc. P.K,Ca©ïra{giîlsEl,»A*, pH 
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40-

30-
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l 
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t 
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colluvial 
depressions 
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Regosols 

cresls and upper slopes 

Plinlhic Acrisols 

'i ^ - _ _ _ 6% 

: "— , i *-—. 

Key 

|. • ' j Ironstone nodules 

1 1 " 
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lower slopes 

Ferric 
Acrisols 

\ 910% 

»ïlhitic moterial \ ç 

valley 
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Eutric 
Gleysols 

2-5% 

[z::;=r:r.j Recent Alluvium \^^ziT,^zf'ï;rr,'-L1',î 
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100 200 300 400 500 600 

I lorizonl.il distance (m) 

700 800 900 

12.25 H y i ! J 7 , mM.m&mtoW9KZöKm!ä±®mm 
rt»/J\<£Ä««tffi (Moormann 1981. & £ ) 

:2. io M ->- I ' J7 , ftmtt*äm®wmtz?Kmm±<DmB&no 
±m<ttm. (.&m : Moorman 1981) 

v&mx. 

pH H , 0 
(1 : 2.5) 

ft®® C 
(%) 

± N 
(%) 

CEC pH = 7 
(meq/lOOg soil) 

üäSä&K 
(%) 

Bray 2 S P 

(ppm P) 

(cm) 

0-20 
40-60 
0-20 

40-60 
0-20 

40-60 
0-20 

40-60 
0-20 

40-60 
0-20 

40-60 

m m m 

5.9 
4.9 
1.75 
0.30 
0.23 
0.05 
8.3 
3.3 

100 
39 
13.9 
4.4 

«14 iE 
#•±85 

6.0 
5.1 
2.37 
0.25 
0.27 
0.04 

11.1 
6.8 

94 
44 
10.8 
5.7 

5.9 
5.4 
2.87 
0.15 
0.32 
0.02 

13.2 
1.1 

97 
64 
17.2 
3.2 

© E ffi 

5.2 
n.d. 
7.36 
n.d. 
0.45 
n.d. 

19.3 
n.d. 

82 
n.d. 

27.5 
n.d. 

n.d. mfeit? 
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3 £ 

3.1 £fc£!B* 3.1.1 SM*âMS*©2Efc*$tt 

LT, &©2g©t>©£E8iJ-t-.s;:£a*Ta 

-So cft6 2a©£its&ia©«i?ett. B r 

7'J *©£ f f i *£ t t S . fc*t><öt>a#to 

ttl>o-Cttttv^iJH*3n*o C©8L??ßtt. 

** t»3i»t t iOT*») . &W* &•*•'< v*fc 

#*©K3öaièLT£fl :****èH'5fc t t"e 

l i t t ^o *fc. C ö ^ Ü i , &£ffi&rtic 

i o î f c , a*8*ttféffi©8*to*KSljTS 

SOT*») , S f c t n i f ä C C e a * . -fr'«* 

±JCo^Tt><-^S01?*)5o 

*.«. a«. ±«. *x. «um at;ABa 

U8Û. ffittflWci5**±«É»lliLfc»ï. 

* fc » c n & £ßMtöc2^ t KBU L fc o 1-

* ü i i i . Bè^*pjf i t ic2î i .*©-c*So 
LA>i, W » © M - > x f A | i , ÉÈffî̂ W 
e»<n£©st£**rLT:̂ «©-e*»), L 
fc**oTABsi4*oß3iwfT»fiK* « S D 
£ffi¥WtSÔ#©SEtt8B#à LTÎ5Ô C £ 

^ofi»**sa-t«cètt. *8©«a«ft 
T * 5 0 2 .»Cfe^TST7 'J i]<DU%L'*7 
*9-, KM, * x . ±aiicov>T{i-rTic 

«Ksi*. »««saoffiffiSBscxïB^aJKS« 
LTfct). C©tö«©^F,a¥S3»#flli . 12 
50injfc&30()OimßU:lciifc**T©gft#* 
5 o »*>«*T-vt t . J g m *?OTS. S 

Bïü<Dv^na»T*«o £#©ffl$iMiöt© 

±m. a « ^3WSt f*£¥ t t t tM©f f lA - ç 

cft&©ffit*©fiWcii. è f r A T s m - e * 

*), ffl*©ffla**ffi*LTV»*o &#ffi£© 
fêSSfll*. «MB8B*fêV>T335,000kg/ha 
(±K%ffl) «CittoTV>5 (Nye and Green
land I960)» d*l*rtffll*»&**è, $#(* . 

yuan-cn««, T/gffi£. «îd*nfcffla* 

i^*iv^o^^u»-T*So -«sic. twaw 

ttja*>*©Ba«ci?ttLT^*o 
&Wti£©es;£©fc*!>ict u^rticfci^s 

ô»4«mpiiiia5»èaa*t.tfcBgiHkèn 
t i ' 5 , E/j»©Mßli. C©BBWfcffligè 

RffifcfflMLTHS (H3 .1) , 

&#££g&(i. * Suffi*-cASUfeftoffi 

fkic*!LTe«ftffl****o $ttffi£©mm 

SS**. l*lSI5©'$Ä££, S ^ W l c ^ S i ^ 

SB©*âïEfl:*»&fiîSLTiiSo Lfc**oT. 
asigft, ffi**sffi*tttJ6. -ecoffecD î̂è 
©gffcW:*8B.fc*>iJ>tt<. fflS^©|gfkli:** 
LTt t . ^BaWt tXu***5CèKt t* 0 C 
© C i » . ï fcf&ttluoTfBffSftSÀ-Sl 

» f t © « ^ l c M « L T ^ * o 
fiffi©Hl.*81lïg#g< ( P>ETp ; 2.1.6 
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20 

10-

5-

11 V»«»- CA4A«A»G«OUNO»Vt>lO« Kl* AOW« «*W«MG -

fQREST CLEARINGS "f" Fg£f 
<>«>0«»<Ht*n« KAUCOOU &MOOMUM 

HIGH FOREST 

1 y ') - x * - 1 
2 * * S f ó 
3 rfvVvWf-7. 
4 ^ ' J - y x * f ? 
5 « S f ö 
6 t ' o . -T - f X * - ? 
7 T 7 ' J * - v ' * ^ t ' 
8 * x v y « ; i -
9 | / , K 3 D > < X * v * -

10 * @ » W 7 : ? * * 
11 7*5 -y * a n ^ X ^ y * -
12 - y - f ^ x * - ? 
13 ' jx 
14 U-y V-I") > i ^ f -
15 7 7 ' J r t - v ' + ' v e 
16 7 7 ' J * ^ + 3 ' ) * 3 
17 7*7 y V>T4 o Kt -77 7-/' 

0 3.1 tëflfeif **©« Ü & y i X Ofrffiif ?LM#i, *Ö®£*.lä<D!Iil:«iS (Moss 1969, &&) 

a-c**,, 

3.1.2 - t r / xvT-S f f i ^ ro ï&^ t t 

2. i-üb&^tzm*), ï-Tv-oj-m1!» 
tx-yy^'-Oi-i&nït-CiÊï&ZtiX^Zo 

g ß i c f c y 5 5 5 0 m * ^ + ' - r ^ ^ V 7 - * f l f a 

ffig|?c02500BimtrOg{Wi*4o f^7K'"f^-
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^ T / f # T * S o ^'«^©töWSffiJi&Dffi 
Al i . « * * 4 f f i * o « â è ^ » . fê&*fi© 
ïufflè*©tffa ±« , # £ . e^ÜfiSËlcko 

B£it6fô7©£#ttWA!lS©tttM-'« y **>£. 

S*T©Igfl:#*.6 ( B 3 . 2 ) . t ' ^ t i 

4©t8&läf l t t . « M S i B ^ T 67,000 k g / 

ha (£«&ffi) I cLf rSâ f t t ^ (Nyeand 

Greenland 1960)o 

ZtlTêô*), è < K*Jgyt6«Odtai5K*J«t5. 

* f t « & © J B & * ^ ' « v * a L ^ K * o T t t . 

tëJK «fc -5 la i ^ £'-t^T©fëtM< C ©JgiCffi 

«MJAAJIMÉ* 

13.2 &«-*/< V^COJES : a : «ife 
•»•/<>*• ; b : # * • * > < : / * - ; c : 

5t* lMV* (Trochain 1957, & 
S) 

4"LTV>5o 
•*'* y±©ft3£(i, *©B8öcHti&iË©fc«>. 

fi. ffl«fiffittu«>, *©fÈ©§i«wigiki= 

^"»y^-éËffi^KlîtfSTKè*!!*©^« 
fi, 7k**î?6n*¥fflïtÈKJ:-9T0J^*n5o 
E T 7 'J *©•*'« v*iffi?&?«Bi?#Jö<. 
*fc*©«i4«lJS**B3&ST*syiÜ>. K ? 
©«flBaK*r»T«. ±mm%'®z>z.t\ztï 

ttfc. +-"»y^©ffi^ti, flEi>èc%*»&* 
*SRv'±i/*©KiSi*|:airS!i*w-eittt^o 
ft^K*î«JS*^Sli, tt*©*ÎS*KJRic 

ŜeEÈ-C. *S*©fêBïli. ïS^-etiitKW 
»tEW"C*_*©C< Ô^T-^^v^-Ctt^filï 
WT*5o cnè©^W(i . JtË3i-?©?7X 

*Sl*©*5>SrRJRT*tt^fc»lc-aè3Sî 

+*-r t x - 9 van*'* y^JÉfô-ctt, 
n^m^pti^ztlt. fêÇjciiitËTTK©^ 
S3H«**ffi5È{kt S Z 111 b K, ^ifîftitË 
ÎSJr<6'<T. ±«©fêtë#-»WKffiTf 

*'<v*töfö©@lR]ERffili££W:fö< tto 
T H S 0 

*'<y*i|fifôicfcttm«ttIMifl»ra©KI 
mt. S**U6flî©fe©iliHoT^*o *'< 
y*Kfctt*KiMJ©2fêttttïlttJ;:< b ^ 

T & * # , -a3fc»)©j@M:atttt**»ic^ 

fiiïMènxèTfco, cnt>©r^ic«toT, 

fcfôâ«<*S*Sà»;t&ftfco «IÔ«**C 
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f i . «Effile M y<9 h * S i r t c i i c t t * , , 
e n « , ^# f l *4èLT tëS©- f * f t » i&© 

© l i t A a», 4 te t i lS0K^«!* i f t * t&^c 
i ) JCiSfctó-C*io C©*-5K, tf/<y 
T - ^ U ^ O ' T * f4««iK*t t -* : l :#©JI#t t , 
«LT*ËJH»*©^k*JB< Ci ic t tofco 

3.1.3 rtfï/MBlM&T'^y^VKèSJSïB 

§Effiié:a»a5T©4W)WHgtt. & ^ © i * 

7* 7 v K ©fllffi*» 6 IÜfiT*#fflEtfJ-f S fc tó 

» -e** , , MiS*»&©«iT***SeaDKl&lo 
TAWi«©?. * f t©H»W:RS#»TLfc 

fcfliaitt. r -y7*7>Hicfc^ièiH]«^3p 

»BB. SKBS) B. ï e *X t t f f i© tëA©fè 

ffäBtt«tf&K**8l£ffiM:. 1^©*8B# 
ÜTkèttT <,>*#. K9©ff iH, *©*t&T# 
föliHfiXKffi^èc*K*So £ © $ * 3 \ £ 
©fctó. £KtB©tëffifcli. c © J : 5 f c * a 

© in .»«*K i>Äf f iLy i :a* *a*nT^*o 
—5&. T » 7 5 V K © 1 f £ l i . £ Ü © i £ © 
ft*Sfftt*fl=ICAÔLT^*o L*»U § 
K f f i l c * - 9 T « W C t t t t < , r » y / 7 V K i : 

* o t i , * s c ; * # * © « i » t t ^ i a * a L 
Tfê^Tl>.5©T*So 

* È T * f f i t t * à < S a » + 5 : i c t t O . S ? 

4 t î : i i ; t t « 0 C-5Lfc£ffiMtt*BÄ© 

S< . 4WJWra««ffiKffi:?©S*»iJ:^t 
fc**Cèl;:fc40 L fc**oT*©»SSàL 
t . * e *#©«5St> i f c?«Wt t f c©Kt t 
* © - e * s 0 

3.2 « £ 

3.2.1 

B r 7 'J *©@*8«ff i©#ft t t f t i i , g§f 
©SC-e*n , 2.1.5TW*»K*nA:J:^fc. 
f f cE l3 .3T fc^$nSä»9 . gü£»g& 

( t t t * > ^ . « £ # » * £ £ « L f c t t f f i ) l i . 
BîaSfrôJfcaBKfcSKoftT, aöBicwg-e 

ttSffl«4*JBÄLT^5o «lc[S]->T. 
£ © S £ ß . #Jffi (woodland) V'tvïK 

6fc:IL»K»5£. S*©4>tti.*tf '<v**« 
BatfT<SCèKtt5o C5Lfc-HKWtt>< 
* - y*»6©)glfiWtt$l|*tttifl1-«©**. 

(**WKÎftWt 5 C i l**ÏA-C«H-r S i C 

^7*©-)Kû«i i#A^*n6©»*t t8 i , $& 
\zztiht fte©SiiWfflffi i ©B9Ä*t i^-r 
5 C i * i * f ê © g W T * S o itz, ( , ^ ^ 5 

3.2.2 föt#tt*©tt£ 
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natmmw, mzvoi-, i&mm£iz 

h'-!*-1 (DiQ&m> h If- + mfâ&K. O fc S t 

«rCPCH* ( B 3 . 3 ) , 

fêTK/SHfeft (Salt-water swamp forest) i 

tt©*3Ktt-9-COS©#fôffi-C*So fêK 

Rhizophora racemosab Rhizophora mangle 

0, **&S*-r*cè**tti**S*©7SiR© 
^ 2 S ß T l i , Rhizophora ** Avicennia^ V 

?v — ~f (Avicennia af ricana t A. nitida) 

KffioTftfc*CèKttS**, *n . f cD££ 

IC üï 1̂  <fc C >5 "C {i, Sesuvium, Puiloxerus, 

Eleocharis, Paspalum i V ^ o f c ^ ^ f f i ^ H 

IC«fcoTflXoTftfr£>ftTv^ (Dent 1986: 

Langenhoff 1986 ; Chapmann 1977)0 

tt*o B r 7 y a m 1SI?©ffi«!«ic*jy 

«ü©4aflè©naKii. cniv^oTWsitt 
M f l Ü i g J i o n T H t t H (van der Kevie 

1973 ; Thomas et al. 1979 ; Dent 1986 ; Jan

ssen et al. 1993)o ffl£W**-»fctBâ (M*. 

•» . Aawtttt*KJ:oT). cn^>©±ai 

*ffitf«C£Ktt* (pH <3.5;HttSftt 
BMSKS±«)o 

7 - ? ï> + a XDRtf 

0 3.3 S 7 7 'J * > © « £ # * (Harrison Church 1974. 3t3E) 
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UB«-?«. &mt ittz\t) WlKJ:Sfl2iE 

iifcTK/liiÉfö (Fresh-water swamp forest) (i, 

'J T O S » ; * -A/JHfSïf A/^ÜB^ofiifi-e 

5 7-f T i ï (Ropisia vinifera t R. hoo

ked) ©JtStfŒffilWKH < tt •> Tfc *). * 

êfS©»**> o fcv4/tt©*Hiï £**!&*£•» 

B T 7 'J rtOAiftÜft (Lowland rain 
forest) li, 2 ^ © y D , ^ | ; 5 } n t ß i L 
T U 5 0 * © ^ l © 7 * u - y ?{*, ^ 1 7 ^ 

*, ' J ^ ' JT , ?-bi?#T-A', it—f-K. 
£fca*St>©T*Ç, t f c ^ 2 © y o , ? i i , 

cft&öiiWi, ^ -T^^y^ -oS t t i t t t o 

c i è , ^»rrtJcfcttSAISISlSfcJ:« 

TSÊWlcE?iJènT^S0 White (1983) 
li, fêl£3ftfc&Ji*8:©J:3Kl2*LTl.* 
* : 

- T H : «ffittTJiffi^ (HS 3 - 5 m)o 

- * H : E * (ï^£20-30m), Rffclß© 

£<©ä#*HJTl.*S ; 

- ± JB: a*>*TÄ<. l i L f c W ( i 
£30-50mkLh)o £ l i H è / , £ t t < , 

J:B©töSlia8LTVittl.>«>#fraT* 
5*i, Tll©«Ja«i«fc»>»ÉttLTt.**Ci** 

Moss (1969) 12. c n i t i ^ ^ H o ^ / h 
»8*SfflLTHSo «©'h»SSl=J:*è. 
ffi*JÉ. T B (H$20m*T). ï l f S 
(H*30m*T). E*(Ä345m*T) è t to 
t u s (H3.i*jia)o 

~ÇibY), 08J*.lf, Khaya ivorensis.K.antho-

theca (M%ii-?*/f--). Entandroph-

ragma cylindricum ( ') ̂  'J ) , Guarea ced-

rata (guarea), Lovoa trichiloides ( T 7 

' J * * * ' * ) iV>->fct»©««*ftt*« (IR 
K-.jeLh-r^T-bvrvWo 

ffi*S4*©iffl«©^#lli. ilcg^ÜÈ 

3&$g« ( ± J È © Ë ^ . ±*t, m PTM* 

B r 7 y * -?©fö£S#ffi«ti . c©»10 

* -TS»^©2gST3s s s f t f c * a a©sM* 

K5fctt720OUfct>BM/"CVfc (Martin 1991)0 

S 3 . U i . B T 7 ' J * S f g K * ï y 4 R f f © 
H!«SStt£*TK3(MtLTV>*tt«l©HÉtt 

A 3 . 1 K * S è . 1985¥f t?lcS**©9 

•6. t>£©SF*££»THS©H:. *>ƒ*>!;: 

tt4396fcL3WBêftt*»-»fcCè***>*»S0 * 

©Stt**Ä»Tl»Sl£AttffiÄltJ;-9TÄ< 
» * * £ # T l * « © T * $ o *>Lfc, * > ^ / -

v© t t ? * f è< t , B r 7 •; * © * * o s w 

© 3 5 . g$ÄfeK«fcoTfc:fc*>nT^*© 
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s 3. i ET? u * : imm*x.vMmto.aiWsmk (war;«). 
1985^ Ctüm : Martin 1991) 

[S»i| 

t^-y 

ii *fr-~s 

H—Ï 

+'-T 
*'-TW* 
3 - \- V # 7 - fr 

'J "< 'J T 

t-f'^x'jT 

•>X7 U * * 

h-d1 

E77'J*lt 

*y;i/-v£Rfc<,»fct>© 

y 

410 

175,200 

16,080 

18,700 

5,750 

30,080 

17,700 

44,500 

7,100 

2,940 

318,460 

143,260 

% 

85 

77 

20 

52 

71 

24 

24 

33 

15 

55 

43 

28 

y 

70 

52,800 

65,900 

17,500 

2,300 

97,150 

56,700 

90,000 

38,800 

2,400 

423,620 

370,820 

% 

15 

23 

80 
48 
29 

76 

76 

67 

85 

45 

57 

72 

^So cn&©gi&Bi©?S"ct>, s i œ 
3 g t t © # 3 - h ä?#T-vH!:*oTaTSÄÄ 
HT*») . *©ffiSK*3300yi;:i]SM/cn*-
(Martin 1991)0 

tt. ttfl0ßftoJ:SStt©{fc8tti.>Ui«g|] 
*»&4rsfcoT*So *©&m-f*?m 
i SK©ffia#ïtiÉtt«lffl©fiÊ3f. * fc li£ 

KÖtt©*ft«k»>t>f i)ce**¥<. * f c l i S * » 

KJPWtttSiBKSÈSt S C i K t t * C T * So 

^ (Harrison Church 1974)0 

*>*, *©*È«KgÀU W*t t iSa#f f i»£ 

s c i è t i t j î g . t ô o * © * ' < V O I C E S ? ? 

^•5Ci fc tà«t -5o 

<Elilw$I:£ (Montane vegetation) *Êfi£© 

tb\z, m££'£.z.Z £ t Kte *>•?&?> o 0 •€• 

* > / i / - y M 5 ' / F i : * - j T I J , fêfelOOO 

mßüioi c *•?. eisoH^fiOj^S**** 

S * 6 n 5 0 T * 5 o ?Sfö^l200m©iC^> 

fc<£3fiLfct>©fcttS©-C*5o 1500m£ 

L l f L I f f f ^ n s i . *©*S£, ±l2«k»)fi 

V ^ K © i C 6 T i ^ i « ! Ä * t t i a t o C i K t t 

3.2.3 *=r -ö- /<>^ i f t»©t tÄ 

**ÄT^'<y^J|E^©«I^t t . * f w x 
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SB), ¥-T-*r<V±, 7-9Ï + VV (+' 
- T ) M 5 ' ä x 7 , 7 h - ( :M S>* 'J T) 

r i â ^ - f ^ x ' i T K j r t t t f T ^ s (EI 
3.3#M)o 

c©»©ftS!ii, #**'*>*•"?*«# 

fc9, *n605Ç«tt. HS 8-20m*», * 
fctt*ti£LL©tt8*féiï!iU W < i t ± 
i ® a © « * f c * - 5 t ^ 5 (White 198 
3)o ftfi©Ä*©ÄS**ffiSl!:SftfcLO-3T 
^ * C è # £ H © - ? * S * * . $ 0 i T * i t « c 
©8ffi«£i:::«3ttôS«!f. M l ^ ^ ê o t 
HSfctfTIit t l* (El3.2#M)o Ï ^ £ t i 2 
m f ü O l É ' f **4£ffi©*MMW*T?*Tl.* 

So 

y t o c i f * 8 o *£t)liS«i. 2ffl©lic 
«fcoT«£ftTV^0 ±H (^$15-20m 
*T) li. ïèLT*>f*»4llolHaT«A 
J f l T U i o iTt£.t>*> Parinari excelsa, 
Erythrophlewn guineense, Detarium sene-
galense, Afzeliaafricana &Ztl~üt>2>0 fö 
* l i . fiHiC5*»&ft*HJLT*ï!). ttz 
» K E ^ o T l « * » TSß©Jlft ( H * 3 - 6 

f - 7 i f A V t | i , g T 7 y * t f ' < î ' * © 3 

T?*50 : o W ^ ' < y t l i , ft©2a©JB 

*ft©Fgi;:* «&»*» è t t « © * * * * ' " 

niellia oliveri, Lophira alata, Termi-

nalla glaucescens T i J 0 II §e & 'T £ 
$4^§i( i , Andropogon, Cympogon, 
Hyparrhenia, Pennisetum, Setaria ~C $> 

So 

Hyparrhenia spp. £ Ä?F"t" 5 Isoberänia 

s p p . # t ö a K t t o T ^ 3 o ZOMBlt, 

©ÜMfêlcffilTl.»«« LA»L. * © £ £ © 

I l / : f f i l i , Isoberlinia dalzielii t 

Mono tes kerst ingii T Ü 0 A 3 ^ * $4 

SŒtt. î l K © S C ^ * n , SSß+ ' -T 

•»•^y^-KfctfSel^ÄT*«**, Bra-

chiaria spp. i*, Setaria l£ H2 •» T ft o 

T ^ £ o 

7ßÖE#1500m JC*TüLTV>5 7 - * v + 

Dv (+*-r) 7*7 h-T«, mtkiz&zm 

ffiÜJ#«L£*>ttl>©T*S0 * * © « « * £ 
», fittStt:"e*ofc*»t)»inttv^©-e*5o 
Lf rLf i» )K*3T*ofc i l ,T*> , *©<fc 

P V ^ 7 i--©PSlEWttff i i lK*S£#, à 
t»6TK^fe©T*-afcic%An^j:i>0 Sffl 
« £Kè -»T . ^ * loglJ©a$?R***»)f§ 

"7 V X ftiffi Ä 8 "C £> -5 Parinari excelsa © ?F 

a ^C©föUe*S^ .TV^©T*5o L*>L, 

* *©«^ss i i , «e^rceKHiSft 

y 3 7 ^ 7 h - ( t ^ ^ x ' j 7 ) ( i . * © M 
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©iWtnrfcSèfcRWrf. ^T t t5c£fc» 

5©»-lBofc»e, ï#£©±*È0itöl596*£ 
•5£TKtt -oTO*0 C©fcJôK, ?1*3©± 

AliaoSfci'JäLßv^c*?«. là £ A, if 

K s n T ^ S *>©£.«.>*.«:, SlSlc^ïtLfc 
ttaB4f-T-«N<>'*©1fi£rtrttT**>. * t i 

3.2.4 x-jr>v-wj-msa>iA& 

y^tttëîoftSBicifoWoTV** (H3.3)» 

C © U Ë Î f f K H f " * ^ - ^ > V > ^ t t . ffi 
a5t?oMttW<i:#ilfi*»&. « T o i } * - * ' - * 

^W!*Sffit>lK*BßBicS/,-ei.i.So White 

(1983) jcj;5i, : n * i < s s s n f c 

fcO. l l ! !OSai+5)i :$SttTV'/x-

—SRO^^-Wlitf. Keay(1949), Aubre-
ville (1950), Chevalier (1951)-**^« L 

•^^v^ÜË^-efi , ##©fêffiMl£"P*ofc 
© / f t t - ^ o fSSBvy©SJ>ë75 h - T t t , 
froTtt%$fö86JH;-C*->fcCè©«ft*> 

**. ^ t t f e S f t L t l ' 8 (Jaeger 1968)o C 

©Jtfifô-ctt. ffi*nfc^£è±«©jsfâ-e. 
AB3tl f t ia*>tt>K*©ff i f f i**H<ttoT^ 

*îfc-ç;ÊËL*ri»«**. *©ö(St t i£<Ê**o 
TOSo g . ^ t ó & K t è , Guierasenegalen-

sis, Combretum glutinosum, Piliostigma 

reticulatat^itz, t.fcTKI&tOfêlÜfli, 

Hyphaene thebaica ( K «? AflFf) è ^ o fc 

1SH#â* f tTH*o *Sfó}©të£$}gt;J:, 

»flF»lRao»i=ß< ÔlloH^aK-efiSJt 
&n*©-e**o »MSB**fi<Tt>, *&* * 

fâaofiSfâ <t K «h -, TTCS * n x n i c i ** 
&^o Cft S>©fêJ*Ktè. Parkiaspp., 
Butyrospermum parkä ( karité ) , Acacia 
albida, Tamarindus indica ( ^ i j y p ) , 
Ceiba pentandra (1}#y 9) i l H f c t © 

te*waj:!)fcttsfricffi>jve*?>. * f c * 

—^^©^(c ( i , Andropogonpseudapricus, 

Hyparrhemia, Laudetia spp. £ l* -a A: t> <Z> 

TUS**. OXhK\t Andropogon gay anus, 

Anthrophora nigritane, Aristida stipoides, 

Pennisetum, Pennisetum setosum, Hypar-

rhenla spp. **â £ tïZl > 5 0 

acacia spp.) **. — JStJffi© fc ©Kt t 0, 

#&&«•?<£< <£*-#•?, * - r * - r ^ - € t t 

c©S©fê*Èli, ^ ' JT t t r t l£3ß©-s>* -
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AndropogontChlorislt, rGSÜi h ?*x 

1/ (toguéré) (-Ttt*)^. » f i . ' S ^ a » 

«RiV^fcfl ï f iOttWlB«) © < J Ä * o 

PanicumtEragrostis # Ä £ L, £ fc Ï Ü 

Willfti5T«*L"C^SffiBS"ett. Ecftmoc-

Woa i Oryza *«&fc£ W L T ^ S 0 » * * * 

S5I.^BFrTfli. Vea'yeruiMahinottf%$:V 

<Ôft£o 
#fê5!Mffi&©fê£ti. Barassus, Ficus, 

Diospyros, Guaera t£\^Ht Acacia, •?• t l IC 
CenchrusÄ*#1äl£te-3"C^3 (Drijver and 
Marchand 1985. Gallais 1967)0 

3.3 ^m^ommt^n^o^^ 

3.3.1 «fXStfftt 

g T 7 ' J * © g J t £ f i l ^ l i . C t x i - c i c i 
Kowal and Kassam (1978), Harrison Chur
ch (1974) t Thomas and Whittington(1969) 

«{>>XxA|i( c n S - C . Fiselier (1990), 

Jansen and Diarra (1990), de Rouw et al. 

(1990), Turner (1986), Smaling et al. (1985 

a.b). Arockhuyse and Allen (1984), Kessler 

and Ohler(1983), ^nicGleave and White 

(1969) JcJ:-9TlEa*nTST^*o 

3.3.2 m^nnäw(o^.m^(opmtin^ 

<*«-L^^^o/:a6 (4 . »ai). « ***Ä 

aic^iS]àT*5C<b, £fc$î&©fc*!>©$>î 

E<jpJiS**iT^<i:i.»o 

iËTkSSi LTtfiJffl*nT*Tl»Ôo I&3S(i, 
/M8fi<D/NH£fr. 4 fc t t f8^T«»*n . 

» © - $ (*8Raw:H2«) li. i?mt*> 

ï f t ( **â t r ) . *ttKÄWrcSJgsftT 

a i t t lO^Hfc . t < IC •> * 7 u * * 4 'J 
*< y T lc fcoT l i . /jN®iÈ§Effi*«fplc|Èf 

8ßffi©tt4096#. sffiiciiü^icfijfflèn 

S^wTOÜi f i l i . ifflfFf3©£gl£*iJffl 

5**. (g*W0=W (bush fallow) 'VXfA 
-e*So C©ffi*î*ttMli. *^jiy©^fflÄ 
igJBJS i L T * S C t k> -Ç è J: -5 (Ruthenbe
rg 1980)o C © ^ i t - > X x A | c * o T l i . li 

* i -S*$nS©-C*.5o SKI*. B«©£«È 
* « $ « - * * £ . ± « . ÄH& &**©&#£ 

5Lfc%*Kl i . *P£ («ISffeSiftoffifö). 
&#©«&, *©*«s«tfi!ci*tfi£Sfts 
©•e*So c n è©s* i i i * n iA i - ^ f e© 

T<fcS0 Tv-fvv K±*©g*KIE9Ê8to*fi 

Àiaoffift©*:*. r -y 7*5 y K-?©*fi£ 
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>< y ± K «k o TfltoS * n fc * i f -Y ? fôfêa*. 
* ©ÜM£© « è / / i f £ * ' < - * • « J:-5 K £ f t 

r -y 7 5 y K it fc tt i U.U. Sfëtt&T ©S 

$-y*-f A le » N M (tttfcfcÉffifclffi 

*B*& fc 9 £ "f S Silin?* o fc (FAO 1979 ; 

Richards 1985, 1986)0 £881335 *£fifl5fc 

fe^iSffl^ftofcAïc ftw»inaic»*tt 

3 - h ä?#T-/HC*$#<5-SB©fiKli, 
±Ktë$flST8BJ«'Sia;ïE©--8BT©. J8ftB 

^ L T l * £ ££#£<<> (de Rouw eta!.1990)o 

f f t *SCèlC-r*0 

3.3.3 "o- /<V^tt*©âËI8»©fi | f f l4*n 

g r y 'J a©ih"«y*itfi$TH:. rtfë'hffi 
«ËO^ffi* tt. POTT * T » 7° y y K £ -ï L 

* c T t t « 4 i . * f c * c £££+«»&*> 

fifS©»«iaKè r>TttffiSttl8T*}BBJct 

CT«J?cEttîKî**!lPLfc»j. fôîËOgtfL 
^ r f t 9Ô i l t ^oTV^5o 

8 l . * t t#ô *>§*«!. -BSWttfBÎRttJ. ?lè 
oo fcS&TKè^-a fc io i i , 7Kfö©T-3^ 
Wtö?-H«SK£ •»Tl i t t iR&fc©** fco-e 
* S - è** 'hî!©^i»«8ttv» LttASüffli 
i»-»fc, #&à$ASi©£JËl« ! *» fcKt i : 
£ l c t t £ (Fiselier 1990)o 

© - ^ x - ^ H f ^ ^ i c ^ ^ n s f f i o . ftm 

dt*»&3fs*at»)JST*s*ßs^a>ft3aii:« 
65WKÔI4*ttlâLTI.<S©T*5o T t fo 

^©s«s*»6«*-rs j^SKioTt t . mm 

BrèLT&fcoTV»* (deBiel990)o 

©'htëüfitt.. K£fctt7c£K IF±'5© ,r**o 

H££8l©?ffiEtt. !ÏSRflE;*7©fctf>lKJ:o 
T ^ * o T < 4 o £<©WI£/hffiilfiKM:. f? 
4 » « 8 i « : g è L T © ^ © i . w n f c * t * B g 
*>•**. ftgm^icioTiisa^©*^^?^ 
Jlfi#*&ftSo tKJB*tt, WÎLIft«Jici-»r 

g/hffiiffitt*nKJ;oTi£KStëlK<!:-9T© 

B"FèLTaaSWtt«>©Ktt5©T**o 
figcWlc, *><y*i|ffiff-e©gtlKi±KTv 

^ v n c « * * * * * . /MEUBSÊîffii (0J*. 
If, *'-f v? * i) TK*î# S fadamaSfê) K 

V>iyjr±%-yvV'<vï<DWfàfôTï. fë 
ftWttryr5yKß|*ä/xf-AiiI ft&£ 

* 7 ^7*7 h -ICr> \-\X \t, Brockhuyse and 

Allen 1984 ; ±4 V s. 'J T®-fl) T ^ t l l t o^ 

T l i . Gleave and White 1969 ; v yfëSBK 
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o ^ T t i , Jansen and Diarra 1990 ; if-± 

© ? W Ü Ë ^ i C o U T « , Manshard 1961)o 

«SKI*. ttfë©*<'fl.»cfö:gLTfc*), 7̂  
WgfflK?Üffl£n-n>So * 2 « K t t . £ 
fê/t*W£S{c*i]fflsnTi^0 SS3JfeKii. 
£M* • * * * fcli«»*** •» fc < i ï f c f t t tn 

*x&ofiJffltt. * *£ t to fcJE#TEJ i |3 f t 
fctJtSilifcàSo AP«Ä3& iÄ<ttofc 
»> (Sfcl i ) *Af t«ï**#A*nA:»)- f4è. 
co j : 5 ttfijffl^jsicHt *K»faflÈ**wn 
fcÖ + SCèKttSo *#*BKefct f«±Jf i 

töEÄ-efiÄttrtlE/J^ßJffia*. * * " * * " * £ 
ttéfêf-iiifctt £©"?**<> 

•*•/< y+im<DBfö °>* T * K M * S til« 

+*ir •*'< v^-1 x - ? *•*'•< y ±<DMM 
«K*5tf6rtK/JMS«!oA«»tt. *ü^ÜË 

^tßfft le S * * S c£©*> Suffit*, »ie 

^o £ # l i £ t t £ ^ K i ^ K * # © f é a | < ! : L 

t lTèfc**. CC TH. fciiASttïÂfHSs 
tettoT^So Mohr (1969) »-<£££. ^ 

y ^ ' j T j t Ä ÏX.7U**, + ' - T f t ^ 

©filfFti. tëi«èLTIöHifflKÏU-Cl.**o 
^ ' y ± » £ * 5 f i l ? £ ' N g t t l , i < IC* 

©M.flffiti. i d f f i f t to . W * « V * # A . 

5 (Brockhuyse and Allen 1984 ; Vierich 

and Stoop I990)o C C t l i , < S 8 f f i 0 ± « 

tt. t f t f no±t t i*ô '"5 vxicjstt 
*ijffl*nTv^5o t>LfcK#**aftfc»>. * 

l i , ««8ÄT«ig* f tT^Sf t *©JKS** . 
§ ) S f f i T ^ ^ i c ^ o T i â ^ ; & ^ f ê L T < n 
5 © T * S o 

tt-fO«^»a**. M?4>©fFtlËig©*:*!> 
JC, £*>nSCèlctt5#>£>T?*50 Lfc#o 

fc*. ^iilffle&Slcfctt S x o - ä? • y * f f i 

tt£lM*a*ttl**ê. t < fc*ft#IM»© 
» » * * « » t t « f r - ? * n t f . * a - ^ 3 v l i 
S56f So W T - f i ' x ' j r o t T - e , m s 
K*©J:3ttCèa*3Ê£LT*ï?>, -SB t i t 
-CKSHHÉiffiffcL T l * * © " < • * * (Smal
ing et ai. 1985 a )0 mm^^mwm^^aê 

4MC*&^-*-*fc»©ttffl*è«:R) « « i W 
SCèJCttóóo &3*lfcJffilÄT©j&&!|fci;: 
«koT, ±«©« l *@J6**4- f4 i : iK t t% 
•5o COCèl i , O ^ T t t ± » © a * t t * f i 
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(Ingram 1991)o * t t f e O i t t » ) , » « ^ J * 5 £ W - f * C i K t t 
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4 TkttfrIÉgIA 

4.1 KMftmîmo&ifitfcWtto** 
-XA 

*«fttt£!Pï05S£©fc». güic*i]ffl£ft 

7VKTOiKÄ*W>Lo^lt. JflJJMtËtt 

IS/jNfitt!Ofi«!»C ttft^WôItltt*** S d i 
j&»6 * ft 6 l i v* h \ ̂ h ttSMt •> x -f A oioffl 
T * f *t5PJffl*ft4J:5lc<CoTà-C^So 

^•£Äf rö$^ I© •?£-?. i t t fcoKii . 

If i W 

U-v J] -7'y'jyiîMWiÉai 

^/<U*ll'?.<. 'vsjU 

n, 

(river blindness), * i?+Û& (**-T"7 * -
A) #fc*0 7 5 ' JT«, Sf t i fêOftSg 

H 4 . 1 , 4 .2, 4 .3 , 4 . 4 K ^ t ä (? T 

C f t è O R ^ t t - f ^ T i f r a S ï i ^ r L T l Ê 

ËLTi»* . cocèli*ft&o«*i**fiSs 

? * - ) # g * 3 f t 5 C è * * f t L - n * S 0 

t>»fttti\, fcL*>c©ïgï**MA (ttè*» 

14.2 S 7 7 U * : MJ/<yv--7ff i (Ky*ï) 
«O^^ttiÄ (*>?? : Mollynerx and 
Jansseus 198a $& ) 

0 500 km 
t i I 

14.1 S 7 7 'J * : t*;i//\JU^{tlfil®4Sy T 

(H3BÎ : Doumenge *<Oftfe1987, &£ ) 

0 SOOkm 
1 i I 

14.3 S 7 7 ' J * : * > 3 t r ^ * S (river 
blindness) ©#?fc#i» (JfcSr : Muller 
198a &£ ) 
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. j j j ^ j r 

14.4 S77y*> : > v : f & Ê ( ¥ - 7 9 * -
A) ©5>7SttiÄ (tüm : Watts 1987, 

L i . *©fëi#*£Ktëî (SB) T**£ . 
*©fêït t . 7§»*nfc#4i*»&2f£&*A 
^ t a c è K t t ô o «:n&©SF££H:. fê± 
©<*rtT-€- © 5 >f 71M ? A>©—Sß£5t7-f 

i»isi-Ara*fcttt!i«!i-oßy»*KßAi-

(Oomen et al. l990)o 

•J * ©^ < ©aaT©«ßMa©tteW4s 

Lfc«£fc*f tKt tJßLWftt t< tt-»T^S 
©-?**<> * * i » . c n t © ^ « è i ï 9 / c t ó 
K l* . *-f*ö»Da3ß©wsa*»6R!«ßaa© 
3cêfêiBiK»>*llfc!&-2S****3 (Oomen 

et al. 1990 ; van der Laar 1985)0 

£ & I Î L T l >*©(*, ß & H * © S S £ # T 

l i t t<. 2»©£fSffl*Afô©EÎ. $i£tt 
flg. &%MWL. ztuzAn<DfcimtftMt<D 
HßE-c**o ttffi*©{!«ô. LKÄL8!. SKIS 
ÉfiSfö£jW&83ns©T?*ntf. £<© 

* <5o 

xut, *©*-5ttfiä*tt&L8SfflH-S 
***Lfc t>©?**o E * Î » £ I ¥ K : M * 

4 c©«k ô < £ M I l l i , fi«!$**t§iic L 
fcSWiSWH-Si^mSI-SliâicfêffiLTte 

*|^(*li:*>*»-»Ti.»*eas*5©ftfili, * 

i T è i ó o C©J:è*IIÎËK»L^5t>© 
è L T l i . K©«k9Jc3S©ÄäÄ^«f t . n 
h (Oomen et al. 1990) : 

- S S f © ß ä f y * - X A j f t S ; 

-fii£Liinm±*œs; 

sluwst*. fê# (vector) (Dmmmmz 
ft fêl- S c £ te «t o T£5Uw©föt£ÜHfrf So 

tMMB&ffifêîM. * f c l i *© f f i :S teJ :oT ïE 

«S t fS f ca f t t e fb£Mt * f f i I »£ L T f ë f f l * 

S C à t f T S S o JPîIS#ttVLliJS«:44aS 

ti^n&o^o^Ae^ofc/M * x ? / 

fë±tt. ^ K ^ i f f i f f l f «è*» ( 77 ' JT 

ÎÈffl-*-*ttO. * 4 ^ l l f f i ï l c f f l p * A * i * 
ttOLT. * t t&#Kt tè fê*M-*©* 'J>t t 
<+S C £te J : -»THt feLJKtSi : £(>"<? 
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KIt« f iÈS* CÜbBï : Oomen et al . 1990) 

KätcMsSS* 

î&m 

ffl*©ô*iâ 

LRÄJH 

ttî 

* * 

X * * * -

ß t f e y * ^ j f A 

K * « # © * # « S ! 

* f f l T « t 
^ ^ ^ - - x i c L y t f c r a 

* « E ^ t t ® * > © 
T K ü t l c ü t ) © 

* * - < - x K L f c t > f f l 

ÀWf f l f c t t 
B A r Ç * 

* K f ë * 
H t g S * 
f f W S * 

ï - f t isMa«« 

i f i $ g ( ï 

sarc* 
«t(*«K« 
& * t t 
»19: 

'XX 

i,a>) - * j g 

fcAÊ^a 
t r » i v * K 

ftUtt» 
HaoUaïS 

KWffiffl 
«s inc t©* 
st t î f ia 

wsfflttêéÉffis 

»«•©•$« 

^ t tœ 
Mmm 
s * 

* K è <*fctt) * * 
* ! © * 

* S ï < o « â i 

«EBfi©ai5 
LKÄSB 

« £ 8 t i * 

« « ß « / t t ^ t C « P * 

A h s a 
aiWèftA 

* ® * r « 

«ÄIÜHGH 
Ä W 

» * 

i f t f M S j 

g £ $ B 9 

tfÄSfeiS 

•ämm* v - i 
S5S 

fcSftl 

M a s « 
• » 5 ' J T , * y 3 -t» <u a g 

H ' < / ' / - ' l . * © < l f e * * C J : S « 8 S 
ttrfttR&ffi 

T * ü * « . »82ft. M r t ' J - f ^ x i c ü J È * 
K J t & ^ B S l c B » . * 5 î « E f l - t t * ^ 
X S ^ S W - T Ü I - A ) ©fêtfe 

T * i # « 
18 Ä 

± * £ * t t © ö i 
^ , B A ^ Ï © - » - ^ # r ^ a ' 

7 < 5 !j r i 

» » ' J T , ^ - f S ' j T Î Ë , * y 3 * * * ) £ . 
h y * « / v - T f f i 

»ffttiSRife, fett. * t t ® » « £ & e & 
SS. »«©»Hf tSm*. 
7 * # • ? < * X t t ß » ! | K ( f y ^ l f t , « » « ! ) 

f t ^ R o f i l R I d ü - ä ' . T i T E 
± * < £ « K . f c 4 B ä l 

xm 

* * * E 
t / t â - * o ' j - W K i ï i R i * a 
f ? ï y*B. 

â * * : T W 

a i * : T « H 
i k « 
£»rÇ££!<?. 

' M S t t Ê » î S . * ! > * . J t f t f i 

s?*s 

«ffs^am 
B±£feK : - »7 ' j r , T * . »fiRg*G 
«fĉ . mÈL. ttft»*ffi*o sie«« 

l i l g f f l : i t * 5 (WHO 1983)o 

4.2 î.t£7kMftmîm 

4.2.1 7 5 Ü 7 
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Cö&.fëti, t <. \C P. falcipartum, P. 
vivax, P.malariaeb V̂  o tzPlasrnodiumM,® 

»£©IS£»8!KJ:-»T3l§Ëètt*i©-e 
<fc30 v 5 y r * G a - f * « ) l i , K (MnopA 
efesspp.) -Ç*Ô35*. cn&Ottt t . ££%. 

M t t £ f t l £ i « f c * # . ËTF© *>©•*?**>*§ 
<fc -5 (Oomen et al. 1990) : 

- t t©S8B*Krib1-**\ É fc t i ^b - fC 

i ; 
-K©«JÄ^5EM$-Ö-SC<h ; 
-&©Öcäi£5EMS •£*£<!: ; 

JB**o*SSK. fcoT . fifflJMSItfgSItt 
I f Qfc©2»3ffO. *©&*&&:*J**H*»>. 

ZZ.tk>&ï)®&ô (van der Laar 1985)0 

4.2.2 fèlfllÇSÈSE (Schistosomiasis) 
(fc';i//\;i/y7) 

ffillIlKibffili, 3f££&KJ:SffiJïttfôa-e 
* S # . -tOEÎHJi, Schistosomal © 5 ffl 

« t t -SW^«cK»*a«+o-c*5o £©& 

(Oomen et al. 1990) : 

- S A : -feA/A 'J T l t ü ß f f i S l ß e , te 
* & < « # ? © £ » : 

-iffitr : âfto5È*lo tzfil, *»tt&-fL 

-££#!©;£« : JliilR*fcttHiWIÊ©fëtt 
*M+S*JÄB©fitt£&: 

-»WWttßSSS : RW/HÄ K@. fff 

fttfnRfitflti, i**06ttS&ktt©£JBitË 
-?, AßgKEKa*nT^4o 3jc4«ß(ßufi-
nus spp., Biomphalaria spp., Oncomelania 

spp.) li, bVi//vi/>ygifnK&, - r yyy f t 
HUK*. H#fflfll!R&il>ofc$££©*ft 

t'omit, A<*T*ü-5 icSx4o c m c 

7U, h t , * * $ S K * . & f t ô 0 *n-cfc. 

ent)©Stëja*. Afigicvyv yffiHMRA* 

8ßt>£fc, £©£&**/ , i I**a±-e . 

C©a&£©fôll*ih©«êtt. î t ± è LT 
©ARO. SH, ?ï££©eÉü»©£l:!ïgtcJ:o 

ARa©îrt&8A»i. c © & m © f i ä K * o 
TffiS-T*So L S f ö a i ^ 4 « ö 2 (ffiHfio 
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Ct\Z.tih*> (Oomen*-©fÜ3. 1990)„ 

(Mc-Junkin 1975)o 

eKttSO-C^OÄÄillFt-^SS-CttttV^ 

T£*Ät tS©*>t t«KJ ; -»T«! -9T^So 
L*»L*tfoo)Bra**+oKg5l^fc»). f 

\±fâM.tZ>Xh?>io 

B t f T i o f c O . *fc ! * « ¥ £ # * « LT i 

rtlS/JMSÄl-C©l»ftKJ:oT. AVtlii 

$-ä-5C<!:ICt)Ü65 (van der Laar 1985)0 

4.2.3 h ' J / W V - v g (K'JÄ) 

h i J ' W - 7 l i t , Trypanosoma^,® 

I S £ » t t ? * ô 5 £ A K J : o T 3 l * j g 3 f t S 

S[^>Wj:fgHT*5o Trypanosoma brucei 

gambienseTklf T.b. rhodesiense ti, AR9© 

f^OlgHT-****. T.&.&racril*. St 

« K &»**&«•*•©"?**o A F ^ f ê ^ * 

•9 (Oomen et al. 1990) : 

- £ © £ & © & * 0 ti. &*tfftj|flffi|ic|g 

- £ l K » # . S # W t t M J > * / v - ^ © 

S ; 

« £ £ « • ? * 4«, c © « û . * f ^ 6 i > 
&è*IK**£C. *©£K*HR»te£K 
» j W R < c è c t t * ; 

- * Ä K . 5Et3ft*tt<cilctt***, ein 

C i l c i 5 f c © T * 5 o 

M '*VV—*£*££*•*-*©». 7 i ? 
x ® T * 5 o ffiT7 'J ä T t t . T. b.gambie-
nse\t, Glossinapalpalissçp. tG.tachinoi-

des IC <£ oT£.tzT.b.rhodesiensét, G. mor-

sitans morsitans, G. m. contralis, G. palli-

dipes, G. swynnertoni IC <£ o T {Sä! S i l T 

*#*«&££ LTH*0 i->*^*ji-»fcsa 

yxH©g5EttfrM«Ä * LT r 'J •**/ 
y-vff i©ß*WB#*gt t*; :e i ; : t tS-c 

e^^©?®*0ii! i , AffflT* s £{!•«!& 
tiTUfc. L^Lftig-eii. *©ffl*»5illi, 
n^tLxom, A, * nie * ' ; # * • > # 

*»>«**. ÏHfe£$MCi?F£LTl>SC<!:£ 
gMKLT^So £ © £ . * « . r y x y i J I J É 

5 È ^ f C ^ * © - e * 5 0 C?LfcA8l$#©*tË 
Ali. -TTlcftoTfc*), tffi8ffllci£fëL 
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T O S © T & S (Oomen et al. 1990)o 

A n » *5v^ iE^WESf r®o^» i i 

BttBa&fcäfiJc*- S ±T©± WWK «Jo t 

E3*MttB8tfT»è«liSli. c t i i T h ' J 

#WJL-Tl*S0 y*yxJi©£JÉftfi*BZ«J 
föv>fcÖ, *©0±*öffêLfc •>•*-««:£ 

SfäMS-a-fcOtSCi) tt. ±!EÊWKfc 

±üfif Ufl§'< * - > ie J: -» T. H y /< y y -
^fë©fi»**iJBW-5Cài"CèJ:3o W« 
ttfil;:&itÊA>'%£LTOTi. ftgOföiS** 

igïCrtîl«ofc««HËSÎIi, yx«yxMtft t 
Sèffl)ffiïiÏè©F.3*#iW"S«a©Kfêtë!lt 
LT©S:B*Sifc-*- C i i c t t5©-Cfe£ 0 

rtl£/MEÄ!©§a5Ett. i a i * « y i y i « 4 

mufi (Hfls») © & £ * T *>«*&><,*;*>© 
Tif t l f , *nicJ:-9TBE»îJS*«61"Ci 

K4>ttOÎ§«lifT?*«o 

* t t # y x y x ü { C è o T * T » C ^ I J t t t > © 
Kttor^Sèftitf. E9Jfi****>Sy&KJ 
tt @JtËJ33g t TKWS <b te «t -> Tuant -5 c i 
t iMü*<£< t t S O T è Ï (van der Laar 
l985)o 

4.2.4 *V3"feAaffi (River Blindness) 

Ü S O l i , * v h - r ©—ffl, Onchocerca 

Volvulus Tb Z0 &temifc&i£\t, ft 

o e i , e^ttffoffiib. öt£tz(c«ts/jNfösn 
©IEi$èi.»ofc4>©-c*So dft&©i£&K 
J ; o t ï l $ n f c $ ? D 7 ^ 5'J TOBBEN;: 

SA-T5*. mommw&zwmze tic 

Zo 

è fcK^ i£« !K#JÉ*©- iÊ*fc£»> , S 
»H tL -T i ^c i t f f c f r * , , *fc. B£8i]© 
&3S#tt«HfcJ:-5«£*>©•?**#. ftH©tt 
fö±. ^ © J S & l i & ï ^ fc^TttSfrlc 
I f f i l C ^ o t O Î (Oomen et al.l990)o 

C © féîiïfà£ Ê ü t S © Ji, Simuliidae 
( IM) T&SÄ*. ffiT7'J*K*ï#Sïtt 
$ÜSiti. Simulium damnosuniT tb Z 0 Sim-

uiiumt^ómi.it. mtiwitti, a at* 

( W H 0 ) i a 5 è , S i f f l a © * ^ a a « . 

0.7m/s 3&» & 1.2 m / s ©fSfflrt/f £ 3 ftT 

i>5o HoüKiUi. *©RJB«!ttffi-e3ÈJïS 
n*©**fFfflT*5**, a»«») ©Basic*-e 
jfêffr£c£a*Tès0 c c c i i i . c©!£ 

P^icft**** v-?-vic«fcoTfôit-rs 
Z.t&'Çè&îoS.damnosumlt. SffäSt 

it*)fcoT»ffi[tscè**-e§*©-c. ftfi 
©£J§lJ§*Ëfr&©PïilA*lHlALJ:5£*-ft 

tf. *©R&»#ttl£f5ffl«c*fc!&*&tt#n 

tftt**iv, 

igïRfê©fc»0B«^s©8usH:, asn 

#ffitt^nr3ÎLftTvi.5*2ic3T&ftT 

zwt*mm>jç>-Vrmtm'ÊV} w*.a% 

I C T i % 4 1 - 5 T * ó ^ o COLT. »SftJlft 
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•5 tt*fttt. ¥$ i*n t t*»•» fc«»rT3Ê£ 

tZfrbftltlteW ZOZbit, b<izZ<D 

SirrudiumtfSsj&lZ&fttZ-tiflZ 5 HËW-

I 5 O Ivermectin #J(i. <*rtK^4LTV> 

Ü O T * S (TRD1988)o 

5£ÖE©J§*fiWtt£IUlE* © *>©#£*> 5 z b 

itêbii^o mmt, »noa^*»7?ÄÄ 

ft*Bèffl*K"CA'*6*X5èrntf. river 
blindness **7jc@a*t»K «k •» T Ü *. S <t li 
ïÇx.btltl^tD-eibZ (van der Laar 1985)o 

4.2.5 > ^ *# t t l fe£ ( # - 7 5 * - A ) 

> S^SËi l i , Dracunculus medinensis 

(**-79*-A) èv^nsBioffiîfeK 
M&L*: *>©"?* S0 c o f â l i , fêïit 

ToAitoRTttKHtiiJa-tSOT**» * 

ffi (Mil*. © M ) *#$c£a*t t t f f t i* 
a^WttKÜKttS C è itt£\,^i, &%it* 
(Dtz£>lZmWiïlZt>tZr,-Zêïm%iCte<,tzlO 

"£"£ Z b k>£>%>o 

ïSSkit. ±x.9v7z ( ? ' ; « ) -ÇJS 

tZbÈim±tZ<D-?$>Z>0 I Ü L T C D 

A&rtT, ÖcdlKtt5*"CKSt-*»IIS|{il 

^•cèSo ^&##ftk®A#tfcffl**Sü# 
p a* ) *KA5è . «jÄtt*oJSSs«©*ai5 

-Y * A/#fêJÖ £ n S Z b Kt£ Z> <D-C& &0 

mmami^mmiz-btizv, zn 
l i ^«#** i©5Ê£Stf*£A©£WJaSJK 

©tt**Ä«<DWRg#Ä*»BK4 C fc 0 -r S 
© T u » 

**$*&•*-* z b i e t o T^ffiWicffifèStf 

©aSKä- J i . i f c f co - r t t t t f t t f t t s s^o 

*fc. |nISK<b¥ll#J (Mil* . Abate) * 
ffi3C4t>TSS (Lyons 1973)0 
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5 ffi^UälCfctfSMUvXxA&tfllftEv^A 

5.1 WSÜfettSi 

x f A ^ f SCètc tSo EKß->x-f-Mi, 

uw.t±m<D%wt: Ô vtz±mmtw *>©•? 
**©-e. cc-cli-lfiWfcäErstfttici 
£**!>S0 Cft&©ß3ß5'X7'ArtfcD|SfP»> 
x x A i i#g©sg 2 sreiSrf s c £ i c * So 

X r A t c o ^ T , fô»*5*Sttfê«*ÏHHi 
U l > « , CCfcSeSLfcfö««. Webster 
£ Wilson (1980), Ruthenberg (1980), Okig
bo (1981), Moormann and Juo(1986), 
Harrison Church (1969), Morgan (1969). 
Gleave and White (1969), Kowal and Kas-
sam(1978) a»è3lfflLfc*>©T*50 

ffiifES'a^AfcSOCTt.**©», Moor-
nann and Juo (1986), Luning (1984), Bud-
denhagen (1978), Becker (1990), WARDA 
(1991), Binaraban (1991), Andriesse and 
Fresco (1991), de Rouw (1991), Richards 
(1985, 1986, 1987) "CiSo 

fi-ai**VMiÄß->x-fA4«, Okigbo 
(1979) © £ £ £ * « è. - iSotftAWtt») 
BSW*. gfr^oEftWfcttoTK. - - X * 
SSS**fct>. £ fcS£ftSBß£äf iJc*S 
<k?»c, B S K J : r > T ö a K 3 I Ê * n * Ê ^ 
tti.»LWff3locè-c*«o ÎST7'JAT, 
S 2 É î ' x - 7 l - M i i « t t i a t t & a © l B À - 8 
ÜB. * K * ö [ - o g » * f f i « L r * j » ) . ^ K 
l£fi©-8Bttv* U i : £ f l # . *n*'n©iQfui 
©H$tt^Ui*SI5a*fift-X«ci&ftJLTi.* 

So 
de Rouw (1991) I C k S i , ßJ&ElEä'X 

r A **SeÄS© * - » h£ L T ttftëf S 0 

£R3WK®ra*ft*»ffiM©S!Sï, K t f * n 

5 (Okigbo 1979)o 

<fcS (de Rouw 1991)o 

5.2 Ê Ï - > X f A 

Okigbo (1981) SIX de Jong (1989) it, 

! S T 7 ' J * K * 6 n * ß t t W t t ß 3 l * > X ^ A 

©±EttflFffl*K©*?fc3&töL-OiS : 

- f t«ü4Stt . ±KBSï?HÖ|fiItt0t>©T 
* S ; 

tt. X?iffi*)0«E«Dßlß*»6firflBÄ«K 

-B *a~F£ t t - c t t t t < . «Mfk©*Jp i 
<£<• &?A&A&t©<3]f£ftkPS£>ftfct> 
©ICttoTOS ; 

T £ t T e £ S ; 

TOS ; 

A à < £ £ è n s 0 K i f t © 1 ; * * * ^ 
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£ £ L T ^ S © T * S ; 

L T f i * S n T l * S © t t . 0 J ¥ , - 7 h 

T l > 5 , ^ t t . »«©Ü&mcfêfflSftS 

gig-vx-f-M*, $*g streik s fm©a 

Webster and Wilson (1980) K i S è . $ 
fÜfMäJfc^-XKLfcfc©, * S W i f ï ^ £ 
^-XlcL*:4>©t>â«>T, ï t t f c O è L T 
4S©glê->XTAJB^*i, ETF©J;3fc£ 

s^nri^ : 

T©Slttfilrt©t>©; 
-fi*ÈT©SSft*£*lili:Lfc. ^Tk&tfTÉ 

Mug-vxr-k ; 
-£4e£fH»©#-5RiS ; 

(Witf. ÜEft£fö&)° 

^@©ÜS©±®l i . ffiT7'.JaK*ï#S 
*SfP,î:i>ôc£T*>S©T, ***> **•*>© 

'MHfiJiffifiJtt©**. Ruthenberg (1980) 
»cisi>©-e*5o Ali, U t a g H ^ r A 

t LT. ± t t fco* 3 aiC/J^SLTl»***, 

*©£¥èttoTViS©*<, #Pilffl®fi£. 

» » . S* . 8 » & A T * * 0 cft&©'h 

»S l i . JilT©üS0 : 

0!BK8tta*iT*>tiTi.*S0tt. ^ÄW 

ttfttffiffi«©3396*»T*S ; 

*E^f tM#fc!^T^s 0 £ ' /^HMT 

*>. H^KHMWrfrnT^SOli , » 

SWttftttffi»©33961sU:TM:*sa*, 

66%*7ÜT<fcS ; 

- ( ¥ ) * * » * * : ttHWli. efrioT® 

So ^tt«&&Tt>, »aEUMtffffi«© 

6696EUilco^Tllfft3ft*ÎT*>nrv»*o 

HÜLL Jiffio.fcSK&SSftfc***'* 
TA**, WÄKÄtt&flTOSfcttTJittHo 
*Siffi«Tti, i > 5 U 5 l o f c I I - y x f A 

T l i , « L T . *¥ÎMÉ (»HWttfii .0 ** 

fîfcftT^s;: £*<£<, w«*^ja<«n 

Ji$*»fc«ftWttfc©KttoTV>*o £ A # 
rGES. ffl^sp». rtl^'JMS«fi©^ffffilw*o 
T l i . tt*A»K«ttWtt««*«IlllT**3ft*. 
* n & i Ü t t * © T » ^ 5 V K T t t , S S © 

(*ww*«*fcÄ»**s*nTv^„ 

5.2.1 msmm 

S*Hi. HT7U*©fiWffi&©* 
SB53- ( f ttt)%, ^ ü * * « ) TitfkWtt« 
S t C t t o T ^ S o CögH-VX-fAJi, ^#$ 

©*ß#t A#S&*©SA£#K J: S i © T * 
So H* . &ffi, if8E£*:lift:^)E*4©&A 
l i t itz<U^<D-ü&Z>o C©->XrA©!Rf 
Ätt . ftttffllS (1 — 3 ^ ) &M<, MJ]<D 

m'mcm±i&^ftmmt&mt s c t n 

j ^ i n i c i - o T K S è n s o T i S o garant© 

» f l^ l i . l im ¥. - 7 h ' J * f c j 4Bè i ^ 
fc«*©*>f*»asi*w-t-s©3ft*ffaT**). 
*nç>©OTi, g«©fpnii^JËicfi^n 
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ffifcfflMLTi»* («LT, ïy-SfcOlOA 

L T i ^ „ i©fflJt»©ffi1gttl3iBli. 8fft# 

ft^nifiJaossij. f t t i o ü R firn, fi 
ft*fcttt$JWWfm©ffl«Mt. * n i t & * . 
S»]f*M©ïE?iJ£l.^fci©'ra*o 

ÄflBttTli. r < - R W T I i * S * * . Mita 
è^JtüËi © B a K a ^ t a ^ a ^ è n * c £ K 

**, £©£ f i f tWi . B K i o T f e l î t t - s T 

tt o T ̂  * o ±KEW©*ffiBi$*«töÏ-C<D± 

$ © £ a t t £ Ji t ^ £<*»**• c t **•? i tt v > 

SAP*RJR^* i : è **T i - f . ivtz&iz 

A a ^ è t t l ^ O T - * * (Ruthenberg 1980)o 

5.2.2 W*"!->X^A 

AnŒ/W^A U/ctt, Éfc&rfcfttioai 

iC<J%5o C©->XrA©ïura^-e, ftW 

So Ruthenberg (1980) tt, ^ ^ ^ X r A 

C © ^ n - > X r A | i , g g r 7 U * © + ' - r 

©K#fflfëfc*-»T. Ç©î/Xf-AK*iLT. 

**fiijiü*n*©T*»). *-5ttni*. cnt> 

©ttBPËtt. fcli^^i E © * ' « >****!! 

laocsHftK. sa««. -<**u^*4©& 
saig©fcj&fctëffl'c*s**. ttzwm<Dti 

©@ÄM*M«l££fr. tt&&j2©tttttf. «É 
K©j&ffl£ft9. J:&ffii&lànfcf*Mffl>Èè 

ffi«ii**fti*6nfc(*Mafïiitt3?[«a dey) 
i ^ r A i i t f n - C V S (Ruthenberg 1980)o 

«pffl^tf 6ns©**-Sffi-C*So ttMSHlPS 

SfëtAB0©»*KJ:-9T. HIÎWKftiEè 

fitffiîitt©«. * flSSSl i fêSH(* + -y 

rtK/jMaftBoüfijBsyijTtt, ^iffig (BAS 
* £ 3 * W K ) ICI*. *ns&a©n3ß(flnifitt!fc 
***»). Lfc**->Tß5ii, *nKIEKfcfi] 
ffl©ttÄ*LTl»S (Ruthenberg 1980 ; 
Richards 1987)0 

01*. I*. aT7'Jrt©-*/«V:>-iffiwT-t*. 
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Sß&tfÖIgBflÜETIi. h n c n v , V*# 
A, -fr?-7-f*. * - # » « * * I T I » S , CO 

«•Stt. T t fo £&*«=** Kift© y x * * 
^ • fCèlC&fc (Vierch and Stoop 1990)o 

* >f s? * 'j T ®{S*;|*tt«3il * x r A -e 
là, Gembremeskel and de Vries ( 1985) © 

T v 7 * 7 y K©ÖHI*. tt5^B8SH,>T»f¥* 

T è 5 o S £ # . *t>»SttflBfttoM:. * -

*tlTV^5»ll-Oftftttffi^»*T**o « ? 

* * 5 , ^n>*tr**Ä«*nTV^5 0 

©ffiÄßlfl-Kfc. ttStt^Uift^fr&EMI 
*-e©ffi«t*>»fWÄK«»*S«LTi»S„ 

oft iSr***4 . c3Lfc±«*Jfflii. S® 

T. £fcfâ«iffi (dungland)°-Cli, ttfé 

*»>, a*H«ss©*E*^|Jffl*nTV>*» 

A # , v^v»«ttS«tl^CflWK*&*iSo 

Cft&©H»tt. ÏAft«|£££tt1ftl0££ 

tTis.Ttio (mmit. «**>&»<B*1 

£**?§£•*-* (Ruthenberg 1980)o 

(4cW->^rA©±itË?iJfflli, & t » I C < £ 

^TJi**»»cî l t tWii t tSOT, ±« l=»- f 

« « I l ÜBE®. *fc«£tt«S©«â«;:B:. 

è < K 7 X yxMffl * //SÜË^^CD^x y 

*«fBJ-ett. 4:©£S8fiW#(*H»*ä'X7-
Alct tuè*vn*S 0 ^ l i . *5lffl. ^KJ: 

**n-n*sjw, cnHSFft© y * * * * ' < -

©KEli. H«©*E©fci6fcfêffl3*i"Ci» 
5o 

©EÄÄJ&*fiTLtttfSCi-e**o etil*. 

KE©«gffl**. ±«©@^JEÄÄ*«JS-t-5 
K i i ^ + o ^ è - c è î o ttfc*©±K, VF. 
MftHli. ± a *ü©^ t© ISH i t t * ) . ± 
*©*ffi©*a**Mb i I Ù ± © S « i t * o s 
fccto en«. ov^T{i±*fiô©u*ic 

(*ws*j'X7i-AK*6n*^»èo©p«a 
S » . I5T7«J*KWg©fe©T**3&*. i 

T7'J*©SWitB«-Cli. JIffi9ïfl#K:Jt£ 
* X t t - 5 # a * Ä ^ T i . » * © ' r . $Ç«©*SB 
» « . **9îi lTPg*)tt«tntft t6ttV»©T 
hi (Kowal and Kassam 1978)0 ÏÏWtJliï 

fêmt^&tZtzti, « * * * Ä f b t * t t " f 
© « S Ä 0 icfl tff^H^ftÜ^Tl<£t>C 

»©ta t - ü t tSÄ^^An îWff*1* ̂  • 
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5.2.3 ( ¥ ) ^ I l v ^ r A 

O C è l i , i<JC*-y>7*5 h - (7*/l/+* 

7 r V ) , * / (^-f S?x«jTJtSB). >f#3& 

fc. APÎÏffit t i lf i laKaTtttSo Morgan 
tt. •rTICl969^kllC, C f t b ö t t a T % 4 

fcffi*B3JS*KaLTHfc„ Vierich and 
Stoop (1990) li. M t 7 r V O l K o 

SLT^fc**. cnii . AnŒ^©tSAi^ 
s«<MMR8#fi3iv>T^fcc£Kj:sfc©T 

Ruthenberg (1980) l i . * ^B3B * X f-
Arttf. 3ffl©J|ofcfi3ËJ/X?-ÀJBl)S*K 
giJLT^So c n ^ t i . ftOfflOTifeS : 

* f £ f t & © 7 * * f f t t t # 

- £ * P £ f m £ < K«l*fttël©ft*ttt ; 
-ï6*lfi3So 

T * 7 * 5 V K K * o T . 1 ^ 4 f ï f t | 0 * * P 

S^li. m*AfôW*frFTtt£a©Sfi».^ 
Kè#«n©àfc»S>TaiStti£!ï©fcaofc, 

* t 5 c i i : ' ^ - e * 5 ó o c t t £ © T O c 
ft+48ffiWicf&SpJflitt»»3ïtt*Si;:tt 
* * * * . *©H2SffflJR8tttt. ^ è c 6 K 
jRèLTl8I?Wttfc©T*So C U f c - a 
©SEÈT. l*p£ft1Sj©&^W£fëtt. * iÖ 

Wl8föfc*oTW:lièX,£*&titt i . i©T* 

fc5•*'< v*Ätö?) T t t . *^Ä«**«t «J if 
SB?*S**. ßX4ÜO*S|J»W. ttW&£ 
i /XTAte ioTfTt t f r t tTOSo 

mr7')ii ©8M3itË«-c(i, r 7*5 » ? . 

©ft«j**-îEttWi=Afê*n*i-r*itf. \\& 
E*4. ffH. S* . tt«W»l3t©Hfr3gflli. 
ï£*t t t>©fct t$©-e*5o « L T . ffiT7 

y*-?, cn&©ftfttt*iyHimsiäiyK4^ 
ènT i>So 

*iSüfi«©stt!Kastf &nôo ±K±swr 
Jl| ( * * # * , - a * * - * , "<*x"l|) «H» 

(ff) «a««è. * fc«*a*3H. i fc«©S0i 
( i l/-y h, Vtoff-W) ^ Ê K f l J f f i è t t T l * 

So Ä S ? * - * J I | ( T IJ ) © r t ^ f ^ / ^ T t t , 

!&6:EhalcK#ffifiïKffift#ffttfrftTl.» 
S (FA01986)o BT 7 ' J * © ? ö ^ ? o ^ -
/ f y e r ^ è y o j T f c £fc-"cft«k»3*:l 
K l i^S** . èt>Jcmictö]oT (*<*•>*»& 
* y A / - y f c ) - i cMMicT i . fögSiffi 
£r5JP(i. Ü i ^ i tÊ Ï ! ^ (tidal rice produc
tion) ©fcJÓKfl'fflSftT^So 

BT7UÄ©fflSß-eii. fBftli. £<«; :* 

>*«-"£?«:. rtfë/JMJSUËO/heo'S'-fcJ;* 
Tf r t t f r f tT^S 0 Mohr (1969) \z£Zt, 

h a?«KT-A/©Jb^èffiSB(Korhogo and 
Man). **-T, 'J-«'J T « , - V x ^ U * 
*, * ' - T b ' - * 7 ? . Ä i fvvx lHiÄ 'Vh ' 

Tji|©±è6a*»6*SiiîènTi»«o c©HË« 
icfcttS/hffi«!©fSfMi, &M£fî]fflK5^ 
T ^ S o 

7-f * ** ij T T . / h ß © # K t t * { c K W t t 
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7 7 ^ 7 ( f a d a m a ) 0 ^ ^ * , ¥-T*'< 

Tli80Z/hafc*"Cffi7vLTH*o C C * * / 
hÜKTe«. mmt. fi£fft»Ktt-»T*î»). 

S (FA01986)o 

*K*îJ t«v»<o!ù»oa"cgia*nT*fco 

cn&©ttüS<DiS«tt. fîiR*, ^JfecD^fe 

W S i o i t t O . tfcfSIRfcfifcftfcE«© 

(FA01986)o 

ifî P, ÏSWJH (WAtf. Hr*/f^JI|) » 
7 7VTB , ' h S A ^ A K J i o f c î t B è V ^ 

Éfco *0 -»©ï t i 6 t t l ï f cEÖ*«» fc# t , C 

SLfctfSÖtt. î £ * K L T , fcjWBSIÈ?** 

cè©is*T?*->fcö. *tz\tm.miJï-*.ft 

£ A*-? § tt*> o fc Z. t \Z «t S h <D-?& o fc 

(FA01986)o 

ttLKfrfrfc&-f. ÏK I t f c t t f l îaBKè»^ 

HfcoTK« (WARDA 1988 ; UTA 1990)o 

5.3 « f t S / X ^ A 

XiKTtt. £ftt-çnJ&i.^ttS8S©8§ft 

^ X f A ^ i J t l t è f c o Buddenhagen 

(1978) li, T7 ' J*-ÇOSIf t^ff iOï t t fc 
O è L T . 4 féf l iCf t8LTH*#, C t t£ 

K/h»sî*nTos : -tHtitmm («» 
itËtitÖT7J<SïSifi (hydromorphic)), ffiJBE 

mm. nmvm^mïï, boiiiand2>, -*vr 
u-rf) #*n"e*60 

Nyanteng (1986) tt, C t l i t> * H o fc 

- » f t ; 
-ftÜSfifiSIft (bolilandëêfc) 

-mam -, 

*5.i i i . ï §T7 ' ;*St tc fe i«cn 
£ ©ÏÊW©Hft * x T A ©#?fit*Ä&^ L fc 
i © - e * s 0 

fôT, Htt©*ïi5:»ti, r , / 7 V K ( a -

y T. h-rf, S / * 5 U * * ) Tß f cnT l» 

*£*Élft*SCè**"C*.fc5o flHfi«§tt 

* J B 4 - » T H 4 C l i , ^ t V . y j l / * t 7 r 

V. # V t * T , • fe** '^7?*So - S > * - A / 

l**©li, ÄÄfllftiJlia©«*-?*^**! 

(WARDA) tt, Br7<J*K*J»;«HI8ê 
©PISItB©^*. 4o©±gHmg<S£E 
# L f c (WARDA 1991. Becker 1990)o C© 

mû. : 1 ) fadama +4 9**) TTrtft'WKili® C i o 2. 3. 4 * i 
2) Ä^SFJIIJQSß-CitßWSFffl«^*. 2- 3- 2 # « . 
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* 5 . 1 S77ya<Bl1 f tvX^A<t*©#f i t f i » (fê?!ft®»l=*tr«%). 
1980-1985 (tfcffi: Nyanteng 1986) 

^ y 

M ^ 7 7V 

ff v e r 
ff-* 

*'-r 

* - 7 f t * 
3 - h i ? * 7 - , r t ' 
ij -« i; r 

v>; 
— S> x - >l> 

+ 4 $x. >)T 
•bïffjl* 

i/3.? Ut* 
Y-l 

m m 

6.7 
0.3 

15.4 

85.2 

47.0 

20.3 
87.1 

94.0 

5.0 
— 

60.0 
-

67.1 
77.2 

92.0 

85.9 

63.7 

7.4 
30.0 

23.0 
7.1 
6.0 
-
— 

10.0 
72.7 
26.2 

18.5 

ïSIJtË 

-
-

14.2 
-

15.0 

54.6 
-
-
-
— 

5.0 
11.8 
5.7 
-

m fi 

1.3 
13.8 
6.7 
7.4 
5.0 

2.1 
5.8 
-

34.4 
27.9 

5.0 
15.5 

-
4.3 

mnm 
— 
-
-
-

3.0 

— 

-
-

60.6 
72.1 

20.0 
-

1.0 
-

WÜfifé&yijT** ( 2 . 3)o rtfë'hffiilËtt. 

i oTifê---©lô*aRfc<i:40ttfc#ri»7"e* 

So Cü l i , 2.4"Ct>lE&Lfc.k3Ji:, H 

ffiSBti. itEÄ"F»c*5iffiT7KOöitAi7.v7° 

7 y K (flTFTKS/Mw) *> & oflt-fcKK J: o 

T. ±«**-BîWfctaftlttfllfcttS**. - Ä 
§ja-ffio±a((flî*ttJi!î^)ii. m^êbim 

7 7 7 7 y K T O l { t ' > X f A | i , 7 »y 7" 

5 V F (** l»M:Bi#f lc?ft t ) ï ï l f F i L T . 

*fc-RWK±a**fâînttffiicttSÉffi^® 
TttJÈT*§i0JlËiïiftè LT, *& lc f l£*L 

*Si f lFèLTSS^»7&nTV»*0 

5.3.1 7 9 7*7 V K <PB*1Ï) f l fF1) 

a 7 7'J#T©|^fSft|i, ß f f i f l i c ü L 

Wtt: 1) 7 , r5yKff i f f*öTKIBft t+*. 
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TMittvv&*28*&n* ( 8 5 . 1 ) . x - y y 

JUK* S>tltt^(Andriesse and Fresco 1991)0 

Ttf/«y*tttë$-e©fliftti7* *>»(*B9ÄIS 

S è L T f ï f c f t T H « , CCTLt fL t fMS 
l ^&nSö l i . h9*D3*>, J i / , h , y 
;i/#A, *+„••>•/<, +A, è & l c g a © ^ 

—^©ÜÈ^"?!*. 3 - t - , 3 3T , '<**-
e^ofc£^£ft t t#g*LT*»&ÄllJ©2 

**L*»oSOJRA*ßäEL. ÏF3S. X ' M x 
S?K*tt-*SJK©--.XfcÄ;*.. t fc^f f© 

i ^ i © 2 ? a i ; , 2@a©ffift**îït> 
n a c i t * « * * . l l <o t f f l f t f t ( 5» * * 

ig f *©**J:»)flFiiTf*So * **•*'<{*— 
*©«igBJI8©***ft«!l£ LTfFtttf £>ns 

BT 7 y *Tliffiftffi*«>75-9596*T# 

a*a©Ä«K*TonTv»*o ÄKKJ:« 
i , ft*a<05&**ssiäaK < &^Tii5*» 

lirfi«|nHJJi:Afê*nTV»*(WARDA 1984)0 

*>TÀ2rcfï*>ftTHSo *#©fiJfflttS*> 

tmw<o f- ? Btfc^üiWKJiJBsn*©** 

«?©«$*) SltSStt±Ä!*BffliL*a* So 
Ä#J©P$3I&Jc, Wif iHfsn, *©»-c± 

< t>-f Mifrt) cat 7 AnjWrfcnsiciig-
tt^ (Courtois and Jacquot 1988)0 PI L H 

ffl?*$£îgû£-eS (5 i/v b, VJUifK 

©B«fC^n& (++*•*• '<. t A H ) * H 
ftjStfSCalCkoTÄaSftSo » 8 © « 
»3(i^S(t<toTOÎ*5©-e, *.<£•) ©*!** 
ÉÈ-fSo *l(±«LT4^lPJfiI*»&6^tt3tiI 
Kfr t fTff t t fen«, iRatt7fl*»6iofl* 

ft»±ttSP*KÎTttt>nT^* (WARD 
A 1984)o 

ra©*>a»sft*c*So fämtmr?* *>?-

S. * n K J B S & t f * * 5 « £ < > f f l « o T « 

8 5 . 2 « , ftffl»»l»»CJ:«. ^ 6 V ^ 

f f H ö ^ f t f f r S - * * * L fc i © T * So 

r^ ' j ^ -eo^^JRÄt i , fö900kg/ha-e* 

»), *©IBHttl00kg/haa»&3400kg/haT 
* S (Bindraban 1991 )0 
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£5 . 2 577 'J f t®t t f f l (C£t t« f tH£t t®&af t£ f f i£$ f f l f t ( A - B / h a ) 
(itBî : Courtois and Jacquot 1988) 

±ttSH 
BB«. ttK. AAn* 
ff ( 7 x y x ) ft g 

«Ä*S 
#M 

»s 
« « . MIS 

25 
20 

20 
15-30 

30 

S S 

50 
8 

24 
49 
36 

ij ^ ij 7 

79 
20 

37 
32 
47 

+ 4 V*. >)T 

BSÄI5 

49 
26 

30 
53 
82 

i/X? l/t* 

37 
27 

42 
31 
84 

*«Jtt*ÄÜ« 

v/X7U**-e©WKS{3: . 1100kg/ha 

T&S**, -tOfa{i200kg/ha*»&2660kg 

/ h a f * * (Ay et al. 1985)0 c n i c f t L 

T, Richards (1986) < O l 9 J K i « è , ± 

fBo¥^JJKfl!il350 kg/halC ttitl'5, 

*4*lfitt ( 3 - h ^ # T - > u ) T, iRflli75 

0 kg/ha** t> 1000 kg/ha»C l>fc S * T©*i 

# * * (de Rouw 1991)o 

stäAB****üffl*n*ctii*n-ü*s ( F 
A01982)o 

tt^-e*5-5o 7 - f ^ x ' j 7 t i f t $ n f c t S 

m A »c«t o T iSj±1" 5 i o -e \i tt i> c è #¥'] 

WLfcOT?** (FAO/WAU 1976)0 

WttKSaS^fi 'X^A«, Olagoke (1989) 

M f r t K & E L T ^ S o C£-c«>±*ÊfiJ/mi 

IE©—SBfiaMÄKJioTV»*« 1987-88^ 

ha K t T i l LT Wc,, 

5.3.2 ttT*»;«* ( * T * t t ) » O S * 
(älETktt) f i l f t î / ^ A 

HT 7 'J ATI*. itÖT7K§J3itÈ (hydro-
morphic) & t fS*M3f t ->XxA | i , £ < CD 

r A i H l fF s/ x x A t ©fg|0£tt*BÄjä* 

rt^/jManü/simaiSToayii! (i-tt*>s. 
J:*)ffi^4ÜK**fi:BÊ^Biï4Sl£BS) T 

© T * S 0 ^iSWiffiwi+'-T^^VT-itËw 

i T t i . FBtfJtA^&Tfc Ltf& < l i«TF* 

©SKUUMBK ©T. fïftBifti»inatt. s?© 
M L U ! 9 i S < Ü £ ( 2 . 4 . 7 # M ) o 

*jfi#Ktf*-T1r><y*ffiitKffT©E8fi 
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E**f to f c± f f i l ) * t t lC f i#WSf tSo S E 

ffi© 2 JBtt**pJffiKtt -»TV>*o 

•Ctt. »S36*^ffifl»JT*»). fflffi*»&o«TF 

i ( i . * f t 0 ' J x ***§&•#-J: 5 KLfc - f l l 

/f è^^L.fc-5 (Vierich and Stoop 1990)o 

Kèfôi;s«.v£*L"ci.*5©-r. c n i U o 

T u tt£ 1 ~ 2 0 Lfc&IC±*IÈ£{g*;|*ttRI 

tt V> L « -f **4ftJPf*WKg* C è K LTV> 

So 

© ^ ^ f f t i * © f * 5 0 C f f lC i l J , SftMftÊ 

©ä*o<DBffl&&*ffllf-c*sci, Sifi©â£ 

S T a m m t m u s n s c t , T ^ V / K 

I M t o T U i , #©tfrn5tt»T*S0 

±*ß©BaSlcM:. *£©&*&«;: *>*«#. 

ha^fct) TJiKlOOSBflBtf'.BE"*!1* S i«Ë 

jÈsn-cnSo aswKiiiHËoias©»© 
IB«ß^oB4*f i /M8ico^±**fc«>K¥ 

i * J i * t t l ! l l S 8 B i : t t o T i > 4 0 t * « o 

T H S « â . fiK*4ffi&tf£effi©fl8li, fil 

LTf f i ?©»¥*\ *fcli*3ß#©*ß!fFtl© 

wmmcftmistiZo c o c t » , as**. 

*"r*-r«Bft«BK»t»*^oJ:^KttofcJ: 

KJ:*fcAT**o SSI i . * f f i lcèoT3 

* t t ^ © T ? . «*$. Wife. £$**ft*ijtti!gji 

ictt*©-e<fc*o 

flffiî) T , sp^iRÄtt . tt625kg/haKtto 

TUS** , 100 kg/ha*» &2330 k g / h a * T? 

© I I * * * * (Aye ta l . 1984)0 Gebremeskel 

and de Vries (1985) it, +4 S?* «J T © g 

H2700 kg/hafc*"Ctt o T I . » S : t £6112 

**&») "Çli. M 1*270 kg/ha*> t. 1000 kg 

/ h a £ T © ß ; 6 * * o f c (Vierich and Stoop 

1990)o 

Olagoke (1989) it, ±4 V*. ') T O T * 

±-?9MK.tsVStëÊttl&.mWmtsX-f-± 

*iffiSLT^So ftKJÈ^fcèlSltSiatifii« 

( 5 . 2. 1) T. SÀttBIÏInlCT*-»*:**. 

1987 - 88^ © »JE T? © ft* li 1960kg/ha IC 

A lc«k S ««£»}*>. J$250kg/haAftt±H]o 

i t . *ffi©JR*t>. ttJRÖfc|SjI±-r*iè 

K t t* -5o Okereke (1990) ©Üfê fc J ;5è . 

Olagoke© HIS IC fctf S i P J Ä O - ^ ^ T T . 

1988-89*fR3©i8*4iK. Jßftli h 5 9 9 -

£{£ffl LTV>ttV^H*"C©2540 k g / h a *>& 

h 5 ^ ^ - * < f f i f f l * n T V ^ i l « T O 3 4 3 0 k g 

/haKl>fcS*"W*I#*-»fco 
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6 #£-mfêM\MW 

6.1 À P & I t 

6.1.1 A n 

mmmmmttraAtm, *©&, K 

{ tKSÜA^IC. fcoTjMSnTV^o Ä6 . 
1 fi, 1975^, 1980îp. 19853", 1988^, 19 

89^&tf l990^tcfct tSgS®Àn£*l ,3t 

fcoTüo S 6.12&CXH6. n i , A n m 

a r 7 'j *Tfê{+-z?**:Aa©#:fö£#ï;Ê 
-^tf*5A^ïtt2Öia{i. JHBiJHtt^Ltt*©-

APiEffi-MätH^otfTM y * y y ( i n 
A / y ) •"?*•>. atiai*©**. * ? . - * 
i ? ' j ( - 5 -n^ ' n6Ai7A/y ) T * S 0 

tf4J*0ÀPfêBt*W"<ttoTOSo 

APffiffi^ara (2o-2ooA£i±/y) ic 

*Mtëî©FÎî8B. 4 < l:*Jf*Btäa8B*li fc*. 

B|5TOAPffiffili*îfc J:*20A*îSS/Wictt o 
Ti«»««, L*»U —^oufiKToAPÎëffitt. 

è < KAPffiffijft*20-200Aßl±/y-C* S 
7** + 7 7>;mW>tif-i-im<zW$., A 
Pffiffi** V a h - f ' j T - ' ^ f ÜË8T50 A 
3 f i / k i l i c t T a L T ^ * ^ - f s?x 'J rjbSB, 

Ï £ 6 . 1 a 7 7 U * ( 7 ) A P (tfcdî: FAO Production Yearbook, StfP&IE) 

-<tx 
^ * t 7 r V 
A > * - V 
A ' y f r 
** -* 

**-T 
* - T f t t 
3 - h v ? * T - ^ 
'J 'OJT 
vU 

— V5 X - A-

* 4 >* x ') T 

* * * * * 
•>X y U * * 

h - r f 

A P ( x 

1975 

3,033 
6,202 
7,520 

548 
9,831 

4,149 
672 

6,755 
1,609 
6,169 

4,771 
66,346 
4,806 

2,931 

2,285 

1000) 

1980 

3,459 
6,957 
8,653 

641 

10,736 

4,461 

795 
8,149 

1,876 
6,863 

5.586 
78,430 
5,538 
3,236 

2,615 

1985 

3,985 
7,877 

10,051 

745 
12,839 

4,987 
873 

9,933 
2,199 
7,915 

6,608 
92,016 
6,375 
3,665 

3,028 

1988 

4,357 
8,520 

11,071 

813 
14,121 

5,421 

926 
11.124 
2,417 
8,661 

7,263 
101,592 

6.930 
3,945 

3,318 

1989 

4,491 
8,753 

11,444 
837 

14.561 

5,584 
945 

11,552 
2,494 
8,930 

7,493 
105,019 

7,126 

4,046 

3,422 

1990 

4,630 
8,996 

11,833 
861 

15,028 

5,755 
964 

11,997 

2,575 
9,214 

7,731 
108,542* 

7.327 

4,151 
3,531 

WIS. 
(At t /kJ ) 

1990 

41 
33 
25 
76 
63 

23 
27 
37 

23 
7 

6 
117 
37 
58 
62 

• ^S'x'JTfflft '^liRté'SiJBJbtt*. 1991^O*y*XT'(i8,8507JAT*ofc(0nzeWeraldl992)o 
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1977 -1979 St- ra 

( A Ö / k J ) 

E S I 200ÀRh 

F E S
 io°" ,M 

1-SóXAI Î0- 39 

0 6.1 B77U*©An#*ï<fc&j£ 

(&m : The Times Atlas of the World 1981. &£) 

*nfc*^ftfifc*»#*200ÀÊU:/kilKa 

tt, 20AËLh/kJKttoT1.»So 

*n&©An9KB*tß8"ei*. f ' « T O A** 
A3Uc8Ê£LTOSfctt"etttt<. A P © £ 

-c±y. # - 7 - e . fittAniilSAnoB» 
¥ # - c * s 0 ±sS£l^©üS-eii, «iAPo 
fó 4 #© 3 3ft*atta5K4ffi L t l ' 4 . 

ST7'J*OAPOf*^{iiSV>0 ^ 6 . 2 
tt. 197SÇ*»ôl990^*TK*îWôAPOS 
*£©{##<!: £#©{## £& L fc i ©T* i „ 
1990^iCÄi©$tf3?£^Lfc©!*. 3 -H 
£>*T-;i/(3.8%). ätf-y (3.4%). 
•̂>f ä?*»;r (3.4%) -üb-otzo <*#*# 

Jt8Wffifrofc<0tt. * - -7 f f t (2 .0%) , 
' > i 5 U * * (2.6%). * * # * (2.8%) 
"?*S0 1975*fr&»&1990*f*TfcBT7,.J* 
&a©An©»#Wtt»Cf^tt. **~7©38. 

* fc, S 6. 2« . 0 < o * » © S T I i . ft! 

O5o 80*fft*¥K. WVmWpKlfkKiz 
<D\ttrffr\zifv\ZT, 3 - h i ? # T - y i / , 

t - f ^ i ' J T , * * # * £ # • ? * o fco 7 7 
'J * T « © f * y ^ f i t t $ $ è LT±#t8£»7 

•e**). L*>t>*©wrattiai?oér©*ifi*j: 
*)t>SW(c^fci t©i*e,nSo l»<o*> 
© a i C o ^ T * 5 è . C©|lH©f$t^©ffl 
RSli, l995^ÊlSJKüja"*-*cètttt^«>o 
£ * £ t t T ^ S (FA01986)o 

APOÄ^WtWi . T 7 ' j * t t ê © ^ < 
®J§®lcK**2fc«-rcèKtt*o lA^fc 
»? â«£g£iffî©*^Tittf t*sfc-t t-ei , 

BH4aiiâiiiLtt«tn«tt&ttv^©7î**o 

* n K J: o T t> fc h è n 5 © ti^ii©iwt-e 

*5o fiWfiÜK***-*£»©£*, 77 ' J 
*©SKtttWBJW*JöltU H # U Ü K * T * 
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£6. 2 K7"7y*JG:ßtt5An©#tf (tÜRFf : FAO Production Yearbook, ÏJt̂ AJK) 

-c^-v 
y ^ * ïv T-y 
i) t >v- y 
ifvt'T • 
13—ï 

*'-r 
* ' - 7 f - * 3 r 
3 - h i ? # r - ^ 
' J 'O JT 
v ' J 

— i? i - S\/ 

t ^ x i J T 
-fe*#.iu 
• V I 7 U * * 
h-=f 

ifMAnmmz (%) 
1975-80 

2.8 
2.4 
3.0 
3.4 
1.8 

1.5 
3.6 
4.1 
3.3 
2.2 

3.4 
3.6 
3.0 
2.1 
2.9 

1980-85 

3.0 
2.6 
3.2 
3.2 
3.9 

2.3 
2.0 
4.4 
3.4 
3.0 

3.6 
3.5 
3.0 
2.6 
3.2 

1985-88 

3.1 
2.7 
3.4 
3.0 
3.3 

2.9 
2.0 
4.0 
3.3 
3.1 

3.3 
3.5 
2.9 
2.5 
3.2 

1988-89 

3.1 
2.7 
3.4 
3.0 
3.1 

3.0 
2.1 
3.8 
3.2 
3.1 

3.2 
3.4 
2.8 
2.6 
3.1 

1989-90 

3.1 
2.8 
3.4 
2.9 
3.2 

3.1 
2.0 
3.8 
3.3 
3.2 

3.2 
3.4 
2.8 
2.6 
3.2 

twmw) 
1975-90 

52.7 
45.0 
57.4 
57.1 
52.8 

38.7 
43.5 
77.0 
60.0 
49.4 

62.0 
63.6 
52.5 
41.6 
54.5 

*£E***H t - »T l»« iC* -C** (FAO 
1986)o 

mm, m wagm. && *±êa#£>.^ 

(FA01986)o 

6.1.2 À P & » 

©9%©—^-e*5o fr-?T<D&<m±. «JffiL. 

K 3 H S . M U » » i ^ o ^ c i © ^ a 6 i c ^ 

-Cè fc©T*So 

B T 7 'J ÄJCo^T, Zacharia and Condé 
(1981) © I B S l c k S i . BSfêAPlCtÖtó 

s s i j û i L T , ^ . aAa**as»= t t oTv^* 
©{i, a - h ïtfT-)V (21.3%), i f y t ' 
T (10.696)7?*-»fc**, COltsptt , -7'; 
(1.7%), ^ + J - 7 r V (1.996)-CfiffiK 

Kfcfrfrfc&r. tÜSfëiili. B r t ^ l i © 

fcf*»£¥»•?Lfrttu«, **vct>. £«2W 

iajoT?ô^a5K»«isifii***6nso t u a » 

* ^ 5 o if-ï-cit. zm-cAmwmm 
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U i » « , Aa»»©£<.»2#B©«!«Ji. 

APafAo«IË«AP8H*olftWiclitt& 

fc<.\, cn£©AP»££-tfLs!>S±B(i, 

S©FWc:fc#SiüféfëJê-e*So Aiati. 

&&&#©§i^att^LliW«*>£gfö£ft 

i ?*5 0 cft&©8WKMÄf * A t f è i £ 

y**, s s , äünt tÄicf t / tz-ens icar 

Iloeje (1982) li. AP»»fco l»TV*< 
o*>©{RJ£WTOSo ¥«SWC. £<©-? 
' j aA****Ä , ^©5»**- f«BI» i : » l* t 

* 7 r V © * v '>7'5 h-*»&*S»=PA© 
tttë£A£RJKLTV>S0 *fc. - » © « » J ' 
Ali#-*©S«^#fcffl«tfKHifc»>-r*o 
+ * - r © 7 y r s c f '; ̂  •; T O - v K©$ÉÈ 

ttlKtt. ÄPBo«!*»&Hi«A*5l*oyT^ 

& # £ LTfiK fc£lc$»Lrc0 

IX, 1972-74^P.8iC^Ofc^lfo©/ctót * 

# * o f c „ 

* » è * T W 6 * t * î . 1975^IC. g T 7 ' J 

*fcfcttS*85ÇftAP©l|&1196!&*AS£fëS 

- c * 9 , - # . I7.596#art»ffi#r*ofco 
197<WÉfr&1974«f*T©l8Jfc. ^ . a * » & 0 * 
stgââsg». SKa©iitHJc«k5^«©fê 
¥^»'#^©7.4%JC3iLTOfc0 

^ t t ^ i c â t ttS^fiRAJI© A » 59JÛ 

lifrtt»)A3^t>©"C*So A t t l i ^ P t r * 

4*», *fcli»ffi5fc*T©œ***S^è*K 

fëgli, fl»Ç>©&£#li, @r t»f t#K 

* $ § # © f é « t i , K#gJ :Dt>H^©#«F 

Ay (1981) © S E K * S i . B 7 7 ' J A 
©ftWW"C©15«*»630a*"e©!¥l8Jltt, 

ÎBffi«K|Sl#T©8P»t>*oT. iEWttAP 
fM&J:öiil>tt<ttoTi.iSo L f r f c ^ K 
o i > T * f c « â , ^©«iSUi&^K-sHTJ: 
n ^ i ^ o ^ '>5jj i ff iT7<;*-c©APü 
l i , COi^ttKHA^ôîBrlîaBKlSUtT© 
^»©fctóic, a$mgi$i;:*o-ni. gwa?«j; 

0Jïff3fl|«>ja<tt-9Tl.^o C^LfcAP 

**^E-*"* ( ÏK¥ t tWt t i© r t î *9 £<<>-5 

iE»*** t fco L*»t>*©±K, Bf iof t f t 
££ttf l f f iAP*8»*S'<<+»T'H:t t*»o 
fcL. * f cÄf i«»©*f tKt>WiEtT^ t t 
*->fc, â$fÉAli*TKifALT*î»3. * 
©fctóic, SffiJK$fi (;&*©<!!!©£&?$)& 
K H t t * + * -*- iBfl :©-A*fc£-9T^S 
(FA01986)o 

6.2 Ä80 t*&Cfc t f*#©S* 

6. 2.1 WÄflMÖ£S 

Cft&©#»K# 3g»fcK v-** h li, 
m«ef3t©»aK*tf*^ffi»ft*AP©js 

g 6. 3 SCX 6. 4 li, 1975^, 1979-81^ 

RS, 1985 .̂ 1989*PRtfl990*ffc-3HT*fc 
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* 6 . 3 2577 y » 0 { f c t t « £ i É « t t (1979-81-100) 
(tb^r : FAO Production Yearbook, StffÄlK) 

-<-f y 

7 > * t 7 r V 
* ^ ^ - y 
< f y t r 

# - + 

+'-T 
+ ' - 7 t ' t * 
3 - h ^ # r - ^ 
ij ^ ij T 

v ' l 

— 'J x — ^ 

t - f ' ^ i ^ T 

• fe*#;U 

• > x 5 U * * 

h - r f 

f p ^ ^ ' t ^ f ô î i 

1975 

80.T 
97.4 

101.5 
137.6 
111.5 

97.9 
101.5 

73.2 
86.9 
85.8 

61.5 
84.7 

131.8 
99.2 
88.3 

79-81 

100.0 

100.0 
100.0 
100.0 
100.0 

100.0 
100.0 

100.0 
100.0 
100.0 

100.0 
100.0 
100.0 
100.0 
100.0 

1985 

129.1 

131.3 
107.8 
122.6 
136.6 

103.1 
114.7 

118.2 
113.2 
139.1 

93.7 
122.1 
126.3 
99.5 

107.4 

1988 

145.8 
163.8 
120.7 
122.9 
156.2 

107.7 
128.4 

134.2 
118.9 
168.9 

124.6 
148.3 
114.2 
101.7 
118.7 

1989 

162.1 

152.7 
112.8 
138.7 
154.8 

103.7 
132.4 

133.5 
117.6 
168.7 

105.7 
162.3 
134.2 
102.5 
130.7 

1990 

151.1 
147.4 
115.6 
138.7 
142.5 

112.7 
132.4 

129.9 
83.5 

161.8 

98.3 
163.0 
118.7 
105.8 
123.4 

* 6 . 4 B 7 7 ' J * 0 l A ä f c y f H M * 4 * « a (1979-81 = 100) 
(tfc/9T : FAO Production Yearbook, $fe'-!fü&) 

"<j-V 

y * * t 7 T V 
* t Jl- 'S 
iSvvr 
1J-* 

* - - 7 
* - r t t t 
3 - h ' ^ # 7 - A 
') * 'J 7 
v ' J 

- •/ x - fi> 

+ 4 ïx <)7 

**#* 
i/xy ! • * * 
h-d 

lAafcÖfHMdËfêtt 

1975 

93.3 
107.7 
115.1 
164.4 
141.6 

114.5 
140.1 
93.2 

104.8 
110.8 

65.1 
105.6 
176.6 
109.1 

100.5 

79-81 

100.0 
100.0 
100.0 
100.0 
100.0 

100.0 
100.0 
100.0 
100.0 
100.0 

100.0 
100.0 
100.0 
100.0 
100.0 

1985 

111.9 
116.0 
92.9 

105.9 
114.5 

92.3 
104.2 
97.6 
96.6 

120.6 

79.2 
104.1 
110.2 
88.6 
92.8 

1988 

115.6 
133.7 
94.4 
97.3 

119.0 

88.7 
109.9 
99.0 
92.4 

133.9 

95.8 
114.5 
91.7 
84.3 
93.6 

1989 

124.7 
121.4 
85.3 

106.7 
114.4 

82.9 
111.1 
94.8 
88.5 

129.7 

78.8 

121.2 
104.8 
82.7 
99.8 

1975 

112.7 
114.0 
84.5 

103.8 
102.0 

87.4 
108.9 
88.8 
60.9 

120.6 

71.0 
117.8 
90.1 
83.2 
91.4 
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**Lfct>©T*So fc£U Ctlli, 1979— 

81*f ja©fM»¥*3£gtët t* 1001 L tz h © 

g 6. 3 *>£{*, B T 7 ') 7J©l<><-ofr© 

S"Cft1&tt£gttC©l0*fBgfc»*iLfcè|g 

Sft-*tt SC £#-<?** 5o ü&Wftt>***»o 

fc©li, * 4 s?* ' J7 (63%) £•?•; (61.8 

96) -ü&itzo '®.mLtz<Dtt, ä / x ^ i / * * 

(5.8%). » « L f c © * * - ^ * - * (1.7%) 

T*-»*:«, 1990*fK, f lFt t4S***(Uc«^ 

fcfcIEttttAII£iltf*tèKttoTV>S*»& 

i A3fc*> # » £ £ * & « * * • * - * 6 . 4© 

»BWt t* * - s > i i * * *>8W»<i;i.»©7»*So 

j8±io^fa«c *-f s>* •) T & # T y »cfctt 
8iASfcöftto££»»©fótfii. *n** 
n*>-f3ft»K 17.8% è20.6%icjfi*fja> o fc0 

• > x 5 U * * , h - r f f l i . Iil3fl096. 'IV* 

L t t *n£LhKf iTLTV^o 

38©±£raB©-«*R»LT*$»>. â S » 

6.2.2 £&fflft«3©£/È<!:ï!l|S] 

S 6. 5 « , 4ls!©*Hfei|fi«SSB-C©±£o 

fc±ftffifH»©tt(*W£S«**L £*>©•? 

* , +*-T, n - r - S?#T-rt /-e*5o 1990 
*ÉK. * * Ë Ü © t t # W S S K * * * A " C * 
ofcBti. 5 > x * i / * * (72.0%) T * 0 . 
tOfclC^-Ttf-ïr-* (55.4%), V^VT 

(55.1%), + ' - T (47.8%), 3 - h t f # r -

$ 6 . 5 S77'J*ICfcl^«f( fe(OÄff l^«! l<t«M:Lfc*±*©*a*tO<)Ä«* (XlOOOhV) 
(ffiBï : FAO Yearbook. » * * « ) 

« t y 

7"*+r7rV 

if-t 

<F-7lf** 

7 9 

r-Tä»x97 
-triff* 

I—3* 

» « « ä - J K ^ Ï * # A «BS(ït) I S (It) ?7**-f it *®Sâ(!W 

1975 1990 1975 1990 1975 1990 1975 1990 1975 1990 1975 1990 1975 1990 1975 1990 1975 1990 

13 10* 217 407* 15 21* 52 110* 230 615 14 57F 35 79 568 1,299 2.3 0.8 

40 42 84 217* 383 597* 738 917* 39F 38F 180F 172F 90 140 1,554 2,123 2.6 2.0 

16* 39F 350* 350* 386 50F - 380F 672 833F 84F 135F 165* 100F 1,673 1,887 1.0 2.1 

31* 20F 10 15* 47 50F - l l F 3F 2 F 3 F 4 F 150F 75 244 177 12.7 11.3 

71 81 343 553 122 75 135 126 1402 1733 17 20F 111 180F 2,201 2,778 3.2 2.9 

300* 500F 310F 100F - 60F 5 F 34F 202F 239 27F 60F 28F 52* 872 1,045 34.4 47.8 

67 160 4 F 24 7F 20 5 F 40F 10F 12F 2 F 2 F 37 30* 132 289 50.8 55.4 

461 687 131F 484 46 44 32 24 907 1415 8 F 8 F 48 134 1,633 2,796 28.2 24.6 

229 150F - - 102F 116 3 F 3 F 3 F 3 F 337 272 70.0 55.1 

218 376* 214* 214* 696 696* - 754* 25 F 46F 3 3 F 67F 227 160F 1,273 2,312 17.1 16.3 

29 73 5 8F 581 1133 254 415 64 83 231 368F 42 60* 1,206 2,140 2.4 3.4 

515 1,900*1.265 1,832 3,000F 4000F3.590* 4,000F 9,173F 16,534F 902F 1,463 280F1,166 18,725 30,895 2.8 6.1 

116 156 49 133 621 514 - 147 39 29 21 25F 1,476 698 2,322 1,702 6.0 9.2 

524 430F 13F 12* 8 F 23* H F 21* 35F 53 26F 38F 18F 20* 635 597 82.5 72.0 

15 26* 135 220 119 50* - 106* 299 306 21 30F 20 28? 609 766 2.5 3.4 

F :FA0)OTi 
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JU (24.6%), v 'J (16.3%), tfvt'T (11. 

3%) *i |S^T^fco ±IEÉl^©SïH-ett , 

* camtmmst ». io96*ss-e* •» fc0 

L*>L. 1975*P*>£ 1990^2:-?©|[!](c, * 

BK. t ^TO^SIS-e lSTLT^fco 

6.2.3 * © £ £ . tfïA. igftalftft 

2ST7 •; *&@ici3tf 4 * £ ü © f ê £ t t . 

#©*&££. ftttflBSÏ. «fl, MA. ffttft. 
• m eiô^KSWènTi^So * © £ & . 
«f i . KÜA, ffiÖKM+5»[?li. Nyanteng 
(1983,1986), WARDA (1980,1986), FAO 
Production Yearbook, FAO Trade Year
book (»flftMK) KJS*ftTl. iSo 1975^ 
*» & 1990^ i -COAnBaKo ^ T R O S S J C * 
Sf t -Sf-JW:. fi»r©f-**fëALTl» 
SfctólC FAO Production Yearbook (ïfc*f 

t^i:t'<T<Dm-?M8ilZ.^^\^lfr1.'>tz0 C© 

Wit. ïltftflnfiïotö;*, 4fctt¥*äiKfl© 

fa±IC«fc*fr, *ftèt>jifrg©*ï5ïT*5o 

L*»U £fétttötffct>©©. *©Mtfii 

^ Ö K l * » ? * ? ) , L f c#oTAn« ! è â*4 

6tt*»-9teo c©fc*!>ic. #©BIÔ$#ffiT 

Lfôtf « - A T . «lIAflliififln U ï # - S C i 

Ktiitzo commit, S 7 7 ' J * i ; * J t 

*<T©@TtB8*ftTOSo 

#©*S£jt 

^ 6 . 6 li. *Otl4^**1975^*»&1990 

fcCi^Ul^o Z.<D£ÔUi$mit. Î. 
Icl975^#> h 1988^* -COBaicäfiS* ftfc {> 
©T<fc30 1988^£IP$, C©*fi«IC*îy** 

S 6 . 6 157-7'J»K:*Stt<5#*Ä£/£©ÄS CtÜ̂ T : FAO Production Yearbook, » *£ * ) 

^ y 

•f &*•*•? r*J 

* > ; u - y 
ifyt'T 
1S—Ï 

+'-T 

^ - r e t * 
3 - h i? . -KT- .« / 

' J ' d j r 
V'J 

- i? * - ;i/ 

•M i?x >)T 
•klif* 
•>2-y V/it* 

Y-=t 

tiBr 

*±m ( x looo h > 

1975 

13 
40 
16* 
31* 
71 

300* 
67 

461 
229 
118 

29 
515 
116 
524* 

15 

2,645 

1980 

9 
29 
55 
34F 

62 

350 F 

23 F 

511 
243 
125* 

31 
1,090* 

65 
513 
24 

3,164 

' « ) 

1985 

6 
50 

107 
43* 
80 

437 

115 
541* 
288 
195* 

57 
1,515* 

147 
416* 

15 

4,012 

• 1988 

10 
39 
40 F 

29 
84 

521 
146* 
610 
298 
288 

63 
2,000 

146 
420* 
27 

4,721 

1989 

9 
42 
35F . 
21 
67 

426* 
162* 
635 
280 
338 

79 
2,000F 

168 
430 F 

29 

4,721 

1990 

10* 
42 
39 F 

20 F 

81 

500 F 

160 
687 
150 F 

376* 

73 
1,900F 

156 
430 F 

26* 

4,650 

mam(%) 
1975-90 

-23.1 
5.0 

143.8 
-35.5 

14.1 

66.7 
138.8 
49.0 

-34.5 
72.5 

151.7 
268.9 
34.5 

-17.9 
73.3 

75.8 

F : FAO « i t « 
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T e r t i o 'j^i;r-coi990^{cgi:MLfc 

# © 8 £ g & ¥ t t ß J S LTl** C è ***>*»*„ 
1975^*»ô 1990^*roP^K. N a ' x ï T 
© t l £ g t t . fêÊLL (268.8%) {cfötf, * 
« D ^ J C - ^ i - ^ (151.796), 1J*A*-> 

(143.8%). * ' - T ^ t (138.8%) ©fàtf 
4î | l>Tl>fc. C©R8fc##Ä£M£Ufc0 
l i ^ 0 4 * | T è o f c : # y h ' 7 (-35.5), 
'J-c'JT (-34.5%), -« -V (-23.1%), 
S/X5W;*-* (-17.9%)0 

^ 6 . 7 1 * . B T 7 ' J * | g S © S i f f f f i « o 

(*47.9%*ftt&*Lfci©©, S l C k o T 

ffijÄti. 1975*fÄ»£1990¥*"C©igic3flg% 

ofr©STffiflnB8liitt'J>LT^fco W*tf. 

^ * t 7 ; V (-15.2%), iï-ï ( -37. 

9%), # " y t T (-36.4%), */*->(-

35%). ->x5 U * * (-14.3%) è l ^ f c 

#©jRJi 
g 6.81*. 1975-1990^raiCfc#S#© 

TOKÄ£*L*:t>©-e&So ü©R3lc£< 
O I T . ¥^ JR* t tß lT«>J :5K»*L-C^ 
fc : il * )\s- y (286.6%). 7*;U*;>- 7 r V 
(133.3%). -7'; (64.6%). -fe*#;K61.1 
%), + * i r t * t (37.9%). - i ^ i - A / 
(32.2%). t > f ^ x ' j T (22.9%)o ±Kß l 
^ • O l S - i ' i 7 l"**, ' J ^ ' JT (1990^ 
£ & < ) . ffvt'T. 3 -hS?«KT--H/-"Ç 

&& 7 H77'J*K:fcr**«t ta6*<»if» (JfcBï: FAO Production Yearbook. » ^ * K ) 

-c^-y 
^ A * t 7 T V 

A / * - y 

ifyvr 
a—t-

* * - T 
* ' - T f - * * 

3 - h i > # T - ^ 
'J "< >) 7 

7 I J 

- Vs x - )V 

±4i>*. >)T 
•bUffr 

> X 7 U * * 
h - r f 

Ait 
* # Ä Ä » ? 
F : F A O föttt 

H t t t t f f i« (xlOOOha) 

1975 

7 
41 
20 F 

22 F 

79 

400 F 

42 F 

361 

191 
129 

17 

300* 

87 
385 F 

11 

2,092 

1980 

9 F 

40 F 

23 
26F 

80 

400 F 

73 F 

461 
197 
140 F 

21 
550* 

67 
410 
20" 

2,517 

1985 

6 

28 
23 
25* 
87 

561 
97 

420* 
234* 

170* 

21 
700* 
78 

340 
22 

2,812 

1988 

7 
22 

14 
19 
52 

578 
100 F 

519 
233 
214* 

28 

871 
79 

300* 
25 

3,061 

1989 

7 

20 

13 
14 
72 

585* 
100 F 

545 
235* 
219 

35 
870 
79 

330F 

20 

3,144 

1990 

7 F 

20 
13F 

14* 
49 

590 F 

73 
572 
150 F 

250 F 

32 F 

900F 

73 
330 F 

22* 

3,092 

« * * ( « ) 

1975-90 

0.0 
-51.2 
-35.0 
-36.4 
-37.9 

47.5 
73.8 

58.4 
-21.5 

93.8 

88.2 

200.0 
-16.1 
-14.3 
100.0 

47.9 
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£ 6 . 8 ffi77'J*(Cfc^«*(0iRlit^ (ÜJffi:FAO Production Yearbook. ft^^K) 

*<1-v 
7 ' A 4 t 7 T V 
Jltfr-V. 
# V f T 
iS-f 

+*-T 
+ - 7 W * 
3 - h -^ i JCT-^ 
ij ^ IJ T 

v-J 

— 'J x - 1̂/ 

7--f 0 x 'JT 
•fe*#.»l> 

• /x 5 l / * * 
h-a* 

*©JR.Ö (kgM/ha) 

1975 

1,742 
966 
776 

1,391 
904 

750 
1,595 
1,278 
1,199 
914 

1,725 
1,717 
1,328 
1,361 
1,403 

1980 

1,071 
716 

2,391 
1,308 

781 

875 
622 

1,108 
1,234 

891 

1,499 
1,982 

963 
1,251 
1,200 

1985 

1,080 
1,814 
4,737 
1,720 

919 

778 
1,187 
1,288 
1,231 
1,147 

2,752 
2,164 
1,881 
1,224 

700 

1988 

1,364 
1,787 
2,857 
1,535 
1,622 

900 
1,455 
1,175 
1,277 
1,345 

2,266 
2,296 
1,858 
1,400 
1,064 

1989 

1,288 
2,054 
2,692 
1,473 

929 

728 
1,620 
1,165 
1,191 
1,541 

2,257 
2,299 
2,121 
1,303 
1,420 

1990 

1,400 
2,100 
3,000 
1,429 
1,641 

847 
2,200 
1,201 
1,000 
1,504 

2,281 
2,111 
2,139 
1,364 
1,182 

®m(%) 
1975-90 

19.6 
133.3 
286.6 

2.7 
81.5 

12.9 
37.9 

-6 .0 
-16.6 

64.6 

32.2 
22.9 
61.1 
0.2 

-15.8 

3*6.6. 6.7. 6.8*&. m&nMLms. 

«t ôo fllitf. ii * fr- vc#ofîtfîfl5Sï«i 
35%tâ'Pltzb<D<D, #©*t£gl i . m&M 
SnäfcD«S#Ät8 ( + 286.6%) Itztzti 

^•B«cfttffcOT*5(+143.896)o * * * -
vjcfct+sfilft©A-g|$#ti, Fm®i\M\c& 

©O, *<D%èaLW.ltmW.Otz#>Klg.i:tZ>Z. 

*Êm©SfêS£öfciÏLfco * - T i a - r 

a*4»AlitötfïÈttTi.**#. ent*, A 

BftüÖ©£& u - h ©SAfFffi- cnicfc 
»)liilA«^**artAtoót>oJ:») ifiJ3c»ctt 

è ^ M C f * 3 * + » • * • ' * . * * . i l / , r , 

»Sff©IEfl:£l.>ofcJ:3tt£<©igBKJ:<5 

S 6 .9« , 1975^*» 61990^* 7?©raK, 

tzk><D-cêr>Z0 ÄAtiffiT7U:*7©li<!^ 

*ÔlSaK-3^T**è f fêMlAtt. 1975Î? 
©38^1000 t (ftlfêïï) *»61990^©262S 
8000 t C f P , |&;:59096©W£*THfc ! 



£ 6 . 9 ffi77y*JlCfcttS:m\<D«M3 (ABî : FAO Production Yearbook, ft**)») 

t t x 
^ * t 7 r V 
* / ; i / - y 

tfvt'T 
if-t 

+*-T 
^ r e t i 
a - h ä>#T-.rt ' 
u ^ 'J r 
•vij 

— i> x - ;u 
N s > x ' j r 

**#;u 
• > X 7 ! • * * 

h - r f 

alt 

* t ë A ® (X1000 t o n / « ) 

1975 

7 
15 
3 

21 
1 

56* 
22 
3 

47 
31 

2 
10 

160 
1 
2 

381 

1980 

47 
47 
32 
41* 
46* 

197* 
18 

389 
133 
82 

55 
616 
430 
96 
33 

2,262 

1985 

29 
160 
74 

100 
92 

107* 
30* 

527 
131 
176 

49 
548 
517 
142 
27 

2,709 

1988 

69 
132 
77 

109* 
106 

131 
72 

326 
122 
108 

92* 
308* 
477 
149* 
46 

2,324 

1989 

92 
131 
88 
92* 

123* 

300 
77* 

570* 
200* 
79 

89* 
308* 
527 
154 
59 

2,889 

1990 

62 
169 
139 
102* 
154* 

172 
66* 

416* 
100* 
31 

59* 
385* 
549 
169 
55 

2,628 

H«*K%) 

1975-90 

786 
1,026 
4,533 

386 
15,300 

207 
200 

13,767 
113 

0 

2,850 
3,750 

243 
16,800 
2,650 

590 

*#£Ät t ¥ 

75.896£#tötffcl;:afftta»ofco 1990^«c, 
B r 7 'JrtKfcSf-^TCDg©-?*., * * # 

Äli547j90001 T * *>, ßlT. => - r- ä ?#T -
)\> (417J6000 t ), + 4 Vx 'J 7 (38^50001 ). 
+*-T (17^2000 t ). 7*;v* ± y r y t > 
i 5 l / t * (O-fnt>16^9000t) #g^>T 

Hfco 

£ & »cSJflcfcHt" * © ( i , ;£g|5#©Slco 

èT&So C ö M S t - . #©$ÉA***Î4>L 
fco«. ^ - f ^ i c - 7 ' J i - ^ i - ^ o f f l a / f 
# T * o f c 0 1988-1990*fl?gK. ^ -f ^ * 'J 
Tttl980^ftfiJ®«C*tf * * 0 i ^ O ^ A * 
4 S 6 L T l > f c , 1986^IC, *-f ä>* VTR 

liÄULfco coüLhOt t . «iftBfiÄ®iE* 

è #©f8££**ÖW-S C t Ktt •» fc(IITA 

1989)o 

#©&fê 
Srt4S<h$ÉAlc«fcoT«fiîc*n5*©tt 

164, 1975-1990^H3K*îtf**©«{ktt. 

S6.l0IC^1-a»31?*)So 

* t fc t t«£«»Co^T*fc#©&*&*tt . 

1975-1990^KlK15096*iÄlLTl1^o 
t t S i ( i f c t t ) ÜAmiC toT , -T^T 

©S-e^©Ä^ÄIii iÄPLT^fco 1990^t 
TIC. $MèfÉA&©fcJöK#©Wfè»*M 
4>Lfc©(*. *>ƒ*»»;: y "<»JT w e * - » f c o 

T l>S 0 

# © Ê * â * 

e i è * è l i * © B r t 4 S è * © A l è i o | î a 
©J t$©c£"C**o S 6 . i l a , H T 7 > ; 

* I C * S & S © S l ê $ £ ^ L f c i © " e * S o 
v>J^ | ^< - t ^T©a-C , g$&*(il975^ 

*»61990^*Tr©R!KfiTLTl.^o ^ 'J "C 
©gfê^ t i , 1990^»C*oT, 1975*PJ:D*> 
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316. 10 B77y*l=fcl*S#fltlôJi*0»» &6.6JkU6.9frï>mih) 

*<+•; 
f * + + 7 r V 
iitfr-'s 
tiv*7 
ti—ï 

* ' - 7 
* ' -Tt*-** 
3 - h i>#T-.rt/ 
'j * ') r 
•*') 

->}*.-*' 

i-4 ïx. ' J7 
•tïttfr 
i/x 5 l / t l 
h - : / 

It 

*tt*ft (x 

1975 

18 
49 
17 
47 
61 

311 
79 

395 
142 
216 

27 
448 
259 
446 
15 

* # # * & 

1000 t / M ) 

1980 

55 
72 
79 
70 
99 

495 
38 

823 
340 
188 

81 
1,543 

485 
532 
53 

4,953 

1985 

34 
203 
165 
137 
160 

479 
128 
987 
376 
342 

.98 
1,836 

642 
469 
40 

6,123 

1988 

78 
165 
111 
134 
177 

574 
196 
846 
375 
353 

146 
2,008 

601 
506 
69 

6,339 

1989 

71 
205 
172 
119 
223 

597 
202 

1,000 
227 
351 

121 
2,000 

682 
535 
77 

6,903 

1990 

71 
205 
172 
119 
223 

597 
202 

1,000 
227 
351 

121 
2,000 

682 
535 
77 

6.582 

«1«*(«) 

1975-90 

294 
318 
912 
153 
266 

92 
156 
153 
- 6 
62 

348 
346 
163 
20 

413 

150 

* #&fôs=@rt£gs-wm%.mkio% (FAO i977t>)+a?ffl s %)}+*AÀS<, M I Ë I * * « - ? * S . 

19903UC, mn<DB%mz&®.itz<Dit, 

7"J (91%) T*») , a / * 5 U * * (68%), 

+ * - T f ^ ^ (67%), 3 - h S > # T - A / 

(58%). 'J * <) T (56%), - S ? * - A / (51 

%) #«mTi.ifco ±I2Jàlfl-©3îS-c®Stô 

* » . • t ^ T 5 0 % * l l C « o T V > 5 o 

1975- 199(W>3l£ @*ô$©85&*sM& t> 
**l"C*-9fc0li, if-t ( -68%), iJ* 
; i / - y (-61%), h - ^ (-56%), 7;v+ 
t 7 r V (-52%) -t?*-?fc0 ffifôWl-Sfi 
T*-»*:©«, + ' - T f t * ( - 5 % ) , +* 
- T (-11%), r ^ ^ x ' j T (-17%). * 
* # * (-19%) T*ofco 

St>©©, * $ # © S T S * f r £ # £ £ { t L T 

u s e ££&§•*-*#©&*** 3 0 

#©¥RaiÀafc»>ra»i i . #©£féèfca 

t -S^Ofëa - f f iSo S 6.12 (i 1975-1990 

^RaKfctt*#?Ha©fêfc**Lfc«>©-e* 

^ ( i * ^ j : t ) f i ^ i © i c ^ - 3 T ^ 5 o ^ H o S I 

§ t l i , *+*•*•'«. l 'A, * 5 W i h * * 

J / X 5 V * * . ' J ^ ' JT , **-T h'-*:*£# 

t ^ T © ^ . #©#1251*1975-1990^113 
— 1 0 0 -



£6. 11 g77' jai ; : fct tS£iÉ<DÊfê** (*6.6&y6.10*Nt>*äi) 

*±> 
M ^ - 7 7 V 
A > ; i / - y 

tfyfT 

1f-± 

+'-T 

+ - r t t * 
3 - h i>«KT-/l' 

ij <̂ ij r 
v ' J 

- S> x - A-

: M i > x >;r 
• b * / f ^ 

J / X ? l / * * 

h -= f 

* Ü * S * (%) 

1975 

61 
69 
80 
56 

99 

82 
72 
99 
80 
86 

91 
98 
38 
99 
85 

1980 

14 
34 
59 
41 

53 

60 
51 
53 
61 
56 

32 
60 
11 
82 
38 

1985 

15 
20 
55 
27 

43 

77 
76 
47 
65 
48 

49 
70 
19 
71 
32 

1988 

11 
20 
31 
18 

40 

77 
63 
61 
68 
69 

37 
85 
21 
71 
33 

1989 

8 
21 
25 

16 
32 

55 
64 
49 
54 
78 

43 
85 
21 
70 
29 

1990 

12 
17 
19 
14 
31 

71 
67 
58 
56 
91 

51 
81 
19 
68 
29 

* « * ( » ) 

1975-90 

-49 
-52 
-61 

-42 

-68 

-41 
- 5 
-41 
-24 

5 

-40 

-41 
-19 
-31 
-56 

$6.12 a 7 7 y * ( c f c t f « * r a i À â f c y * # * î ! « i < D f ê ? s 
(«6.6&Ü6.10*xt>ltaj) 

*<+> 
7 , * * t 7 r V 
* t j i - y 

tfyt'T 
if-t 

+*-T 

^-rw 
3 - h i > # T - A / 

>) * >) T 

v ' J 

- ;J x - >V 

t - f ^ x ' j T 
-fe*#;t> 
i/3.7 U - * * 

h-=r 

*mam ( k g » * / « i A S s ) 
1975 

3.8 
5.1 
1.5 

55.8 
4.0 

48.8 
76.4 

38.0 
97.8 

22.8 

3.7 
4.4 

35.0 

60.3 
4.3 

1980 

10.3 
6.7 
5.9 

70.9 
6.0 

72.2 
31.1 
65.5 

117.8 
17.8 

7.7 
12.8 

56.9 
106.9 
13.2 

1985 

5.5 
16.7 
10.6 

119.5 
8.1 

62.4 
94.9 
64.6 

111.1 
28.3 

8.1 
13.0 
65.5 
87.9 
8.6 

1988 

11.6 
12.6 
6.5 

107.1 
8.1 

68.8 
137.6 
49.4 

100.8 
26.5 

10.9 
12.8 
56.3 
83.3 
13.5 

1989 

14.3 
12.4 
6.7 

85.4 
8.0 

77.1 
147.9 
62.5 

114.2 
26.6 

13.5 
12.4 
61.1 

83.5 
16.0 

1990 

10.0 
14.89 

9.5 
89.8 
9.6 

67.4 
136.2 
54.2 
57.3 
24.8 

10.2 

12.0 

60.5 
83.8 
14.2 

mmm%) 
1975-90 

163 
190 
532 
61 

140 

38 
78 

43 
- 4 1 

9 

176 
173 
73 
39 

230 

* t ö l t- v = «*650kg 
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Ctttil990^fc*$tt4*©{ft*ôia##tt!&>-» 

JiH*töfc«>tffc©M:80^ttfói8i-c*»). El 
» . * © 1 À^fc 0ffJÖJigffio-IÊtt*5t> 

6.3 *<om%i:m®&m 

P< ©8rJf?liâ*4£MK*îtf * *0B*&fs 
|S]±©fció. £gàftÔft1»fctt-SËfl5flï* 
ffSELfc»), ifc/h^ffitëitnsSttt&fc&föl 
-T 5 C i JC «fc o T±â f f l »©Br t£ I i * * i | i » 

^SB^oïsa-e, *©Brt£iE£{Eiils-ö-
«k7<k*S»Jft©K3ÏKti. * © £ ? ! « » 
# â * f t T O * # , *OtóSI. S 6.13 "Ci 
P e n s a i ? , g T 7 » ; * i 2 H o ^ f f i ( i * - r 

*+3MaMfcLfct>©KttoTèTOS0 

1983-85̂ Fu1IC, $ © £ i m « S # S f f i K 
ffl]*.&ttT<.ifc©ß. ^ v ( 1 3 4 * ^ 1 / / 

t ) T * » ) , -Ç-niC-7'J, n - h v ^ T - A / , 

T ^ f c © « , # - * • (2468*KA>/ t ) i ± 

- f ^ x ' j T ( 611* K A / / t ) T f c o f c * * , 

îFf l iKi-aTÉftnjïSttTHSo 

*8©Mgfflli«i**©gBKffiflli i I t ß t s 

©£&£flSfô ( 1 3 4 * 1 ^ / 0 ( i , 207* K 
A / / t (W¥65%) ©^ff i lClI f f iètSo 
fcrtîU fô*èfl£JBi©fci6©3XMiâ*n 

1983-85^ra]fc, * - ^ © g f â û * ( f ö * 

it. 249* K A / / t , *MSÖ*©100%lft* 
( i , 187*KA ' / tT f f i5 l *nT^A:o L*> 
U 13*. öftiiÖtiBlcfcoTfe. itzi&ià 
ic«koTfe^É^M*>'*s©f , c n ^ o g 
ïS£-?iâ*-fr3<!:, i S r 7 ' J * K * î ^ 5 ^ 

©S iB& f f i « - f f «$ -eê t t ^ ££{«»§&*» 
T * ^ ^ o B£B:fê?*SK*>. *£ *wÀL 
fc#*>'Brt£gg «fc ») iSlßcKtt S J; -5 Kffifc 

L f r U 1986^Êl». &S©rfïigSÊ{t& 

*ÄÄ®m«ffi«J**XS!Wtt fcoictt o fco 
* © £ M * * i j a * - « ^ * io©Bij©BdSii. 

*®?B««fllitt*fô*MOElT<o*ipKaii»S 

* S o 1986^IC. B f t S * © k g â f c t > © 3 

xh£ fôO«f f l&è©të lËH: , -te*#A>TIJ 

ÎOOFCFA1'. * y ^ - ' y -C l i lOFCFA . n -

«6.13 H 7 7 U * C f c l « * B I « > ¥ * ï £ * * f l i t t . 1983-85*PH, 
« J tâ f cy#K* f t » : (tÜm:WARDA 1986) 

~«^y 

W t 7 T V 
* ^ ; u - y * 

# y e 7 
#-•#-
**-T 
+ ' - 7 t t * 
3 - t - i ? t f7 - ;U 

* 1975—77^WIffi«S. 

134 
183 
143 
168 

2.468 
559 
346 
157 

Baudet 19811: • Xio 

>) ^ 'J 7 
v'J 
— -7 i - ^ 
: M ' 7 * 'JT 
-fe*#/P 

^ 1 7 H* -* 

» • - 3* 

400 
154 
209 
611 
166 
281 
249 

SRft: 1) FCFA: 77>-Ä77ye-^©Jt*-ca«l t477yxi53ÄD-goi i f f iü t^ö. francdela 
Communauté financière africaine ( 7 7 U *WÄ^SäÄI31(|:) 
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h S> # T - ;u-e li 85FCFA K # o X ^ tz 

(Phelinas 1990)«, Äffi. i ü Ä i l M F ( S 

W l c i ^ n S C è l c t t o f c (Phelinas 1990)o 

ttèttT^So ASH1?, ft^)E*4, $&#] 
èo - j f cSÀH l i , ^&»Jt< i : *©E#'>x 
•f A ©*t& i ta i û*>*fc—jto t> © <fc LT 

le n L T - S B & t f S * * 6 n î : i K 4 o T 
V*S0S6.14tt, 3-KS?#T-A/-ç||JIS 

£ t t iT*So Pearson* ©fÈ (1981) IC«fc 5 

5>x* K 5 g i t f f l i : - 5 ^ T t , 5296*»610 

o%©f5iart"ĉ ia!i*ifî'ï ̂ n r ^ 5 0 

3 - h i ; # 7 - ; H : o l > T , Pearson et 
al. (1981) li. #©iïgfc*t+S^Wl»lÉB& 
11. S«OßKS*ffLTif5o«hic/j:so/:-

tëfc*Htl-TÏL<9IHfcfcoTfci)f * © 

tes. ais^fifièn^iï^^fcnsBiiitt 
*i*ËUfc«3tSCèlCttio aj f losœoipj 
frttfcBfeKIi. î t t t > < o è L T 2 « © g H # 

ismsoAP t mm®mommo A à $ ic 

TfflJRSEtt) èl*-5 «&*»&. * © B r t £ S 

is, a«r tscraîSr t -e©jB»*BWè-r4 

3 t i s © - e £ * 0 

Asuming-Brempong(1989) f i , if—±~C 
© # » » * « £ Lfc#. C C f f c t t K l i a -
KS*#T-/PT©*t tKi tWLf#Sfc0"C* 
5o * © # # T I * . tf-^Tli, «P'^Sf lT* 
5PB(3. #©££KJi*-9fc<Jfc8*f f i t t# 
tti>K«>^*»*>&r. »w©KM[i^c©art 

^ T ï ^ i © (BÜLT. lOfêELkfcB )̂ 

i a / o i ; , ? h tsp?TLTü*6nfc*»6 
T * S 0 *nKt)*»*»*3 6-f. cott^HUc 
âBSc$n^^©ÉÈSi i^« i - i i *^ t ) . e n 

$6.14 3-Ky*7 ,- ;ncfc i* i f tAWic«r*»*»i t"P(Di i«)* 
(äUt¥tt : FC FA, 1975-7650 (tBBr : Lang 1979) 

ifittW&AW 

ttAtttË« 

* * * $ ! 

h 7 ? ^ - , '">- - ~ ? X ? -

ha3 fc0m«3Xh 

37,129-63,119 

24,170 

9,165 

43.600-72,929 

ÄJga»-e©*MiiiWH 

ha^O 

17,745 

6,580 

1,885 

14,940 

«B t âO 

7,094 

1,645 

1,047 

5,975 

* t S » ) 

10,748 

2,492 

1,586 

9,053 

H t t * 

(%) 

33-40 

28 

21 

18-30 
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•ctt*0tft|SJ±ftü&Ï7©fc«>i;:»Jfl#fifi 
LfcKA-ttöïïfcaaufctf s c i l iTè t t 

Asuming-Brempongli, ^ ö 3 l i O - S ? i 

fc*Bft->X* AOfISÇIÈS (Net Economie 

Profit, NEP) p f i L t , c n & l i . ß*£ 

*>, N E P I i v - f t X K t t o T ^ S a * . £stt 
U-JC/x-f-Mc-o^Tli. :®NEPf f l7^ f t 

# - * T t t . HAW*S(l*t t©ttK*0^ 

ttfr«k «9 ït*»ttfiKKW, / jNgä^^ftß^©^ 

KäS* |Sl t t * £ # * » > - & o « « , fro 

6.4 Üft i /XxAfcSliStf jJRÖtE 

air?Kj:*g5ÈfliMs. m^iam (mix. 
» &AB^K*i**fôS/i&. 2îU©fî£ 

Ruthenberg (1980) 14, i ' ï ï l / * * , 

ij ^ ij T , 3 - h i?#T-JUDi%£;lC-o\T>T, 

/hfi«®e^flS«=ol,>TO||!3S*ÏTofco «9 
ffitöli. ' J ^ ' j T - e J i l l O ^ K ^ / t , 3 -
h S?#T-^/Tt t254*KA// t -Üfr-ytZo 

ßft3ß®IS&$r.3ttii. ' J ' o jT-e i i , 1 0 3 
fc 9 5 &5[in, R i : < - > x 7 u t * i 3 - | . - ; 

jjïr--n/"Cli. 6f5BgKttoTV^0 

^6.1514. *£JRWlc#©£gfcJ:SJK2& 

r r f t l c * } * * ^ £ # f ö ^ C £ £ * l T ^ S 0 

(PI) ffi#fmM*©9096ßl±*i5ä"Cii« 

• > i 7 ^ « , SIC©¥£);#$(4205* K 

/f. */c^fflJK2Sli, A*$Sfc*?0.11#K* 

t ) - f f r l c 3 2 % ^ A J 6 5 J C j § è ' ^ f r o ^ 3 - h 

1518*KA'è0.65 3|£K^Ktt-3TI.»y!:o 

14. von Braun et al. (1989) IC «fc o T i !2 

*mm&, «**«8©¥^ffiiijffl«. cm« 

èLTEfës t i s fcoT****. cni4$[fö 

SUftolB« lA*Ufc*>"C. te-ffrKl.48* 

3->©«ifèl4. | 5 | i :<l .71*K;u. Î f c 7 7 

#-te 4ICO \,>T 142.25* K;i/, $ l " ; h , 7 

; i /?yAK:oOTIi2.33* K l i e f t o T ^ f c o 

*» ) . I B « l A ä f c O T 0 . 8 3 * K A ' T f c o 

fco 

Ward (1981) 14, *-f $>x 'J T© tf^Jfi 

i t w » f t ä K J : o * 4 ä o ß a e , &&sn 

©ißflfr'̂ 30%m-C3.5 t / h a IC * r a * * 
Ci*5tSLfco Lfr'LSKottJRA. &tf 
»IBfflBIUifc-f frfc 9 %©mic Lfr-T tf-f. 
*ft*tti3i4.2*-f ? è . 11.6*4 s c a t 
fc«tfT*-»fc, *©£ffi(4iSALfci©©, 
^&JKA £ » » K U * S «SJHli * fteSÔ o 

öA©*8flnK*s y * ?*>'Éïf *a**nic*t 
•rs+5>ttfiSSEilitt9ï3<i:^Ci:**W6fr 

Okereke (1990) tl, 19884F-gElCfcl>T, 

± 4 5>* 9T©T*v75fl©rtfë/NBfllrC. 

H 5 * * - ïüff l frs«ïï{ï©fl8fïKa«ts&* 
£P£tLfc0 coJÈÎÎJT^lifrttOKffittA 
?£-?£&£ ftTUfc0 I R 8 è I R1416I1. 
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^6 . 15 ->X5U**, Ü^U7, U-h!JX7-)\>\ZlrS\-}& 
mfta&têti'ST'—? (.ihm : Ruthenberg 1980) 

*f-9C 

fàÏÏM (mm) 

« * » 
ts^sfcOA» 
Tmn (ME)* 
ftft/JÖAIt ( A - i ï ) 
KlffiiEïi (ha) 
WÊ (ha) 
ffllfc*ffi (ha) 
*©ffeÄfflfl*J (ha) 
t h - ) * t ' (ha) 
3 - t - , " T (ha) 
ftttifeBfll (ha) 
ttttîÊBC (%) 
1RS ( t /ha) , * 
1RS ( t /ha) , 3 - t -

« » « ö 
(ttffâfcO*KA*) 

fHMfiiRiS 
WAÖAW 
fffïf 

£jÊ& 
fflJK&fcKn'/öffi» (ha) 
ffiiR&#K*/l>MÊaö« (ha) 
(DffiiRÖ^K^/ME 
(2) 3f ï i*K^/«f«SEA (ha) 
( 3 )3 r»*K*/ME 
(4) jJrB#K*/A-»$ 

V^X7 U t f * 
1971—72 

2,500 
22 
8.4 
5.2 

1.919 
25 

1.74 
n.a. 
0.16 
n.a. 
n.a. 
1.90 
8 
1.23 
n.a. 

220 
15 

205 

9 
116 
42 

108 
39 
0.11 

i; ~i i) r 
1972 

1,900 
20 
7.2 
2.7 

1,975 
16 
1.34 
0.40 
0.68 
0.12 
0.20 
2.74 

17 
1.12 
0.20 

480 
12 

468 

30 
175 
178 
171 
173 

0.24 

3 - t- 'J # y - A> 
1974-75 

1,750 
30 
6.9 
3.2 

2,340 
12.20 
1.74 
n.a. 
0.40 
n.a. 
3.30 
5.44 

25 
1.74 
0.22 

1,580 
62 

1,518 

130 
290 
494 
279 
474 

0.65 

*ME=fi£<ff5?&» 
n.a. -*ffl*1Éttt>© 

Äi löÄKÄJgSftTHSiSa-C*») . *fc 

\Y&W& k> s t ^ i*-t^T©j©#-cîÈfô * tl 

fco it^-mnvmmomtt. *©&fê#* 

£LTOfc©T&féffifê©7K^£-tlH]-?'r,'> 

fco «^9Jèl»^«iJlcWtSiSSÖfWiBWiaRli. 
h y 9 9 - t t^fif tWtt$»îSffi**ffl LT 

fco 

h 7 ^ ^ - * f ô f f l L r v < 5 S S J c i o - c o 

ha^fcDWJRÎSli. H 5 ? ? - ^ l i l T 

i>#v^g©-en*AÜl;:±lH]oT^5«fc-5 

i c^ i fco HÎ#tt. î£#©ll51:M5»c*tL 

T3171^-f5ICttoT^fco 1 - 7 ^ - i i 

J8LTVifcBJflT©5Çf|£gtÉliSJ&TH<. 

& 2 î f m - B S f c • )«>$&»££«« , 17.6 

fflLTl^i^ßJa-C, C0«8tt*>-fa»fc4.3 
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H6. 16 jgftkS. -SttftfS. »HI=Ol»T*fchaâfcy¥9£iÊJ 
fâÀftfèfflS. ftiR&CDlttë (Olagoke 1989) 

rsn 
• l «H 

*©4ff i (RO)(t. R) 

B £ £ £ E £ + Sf5A 
M ? (kg) 
ft¥K*4 (kg) 

«t«BR*4 

manrn 
*©flfcO»*iite*ffl' 

e»*aG»ffl(Tcoc) 
« » » À (A-BS) 
»«B 
*J* 
» M / « « 
» ? 
Äill» 
« « 

R«/aa 
a» 
*©fte 
J$£»f5A (TU) 
fêSJÏ»« 
(TVC = TCOC + TLI) 

ffifllffl (RO-TVC) 

mzfim 
« « « » » 
urn 
fêHSRffl 

*£S/B(TC=TVC+TFC) 
«1RS (RO-TC) 

fg« ( t o ) 

Ä » 

1,213.33 

1.05 
0.22 

1.04 
1.30 
1.21 
1.25 
0.40 
1.12 
1.08 
0.69 
1.08 

SUS 

1,207.33 

1.05 
0.22 

1.11 
1.31 
1.25 
1.28 
0.42 
1.16 
1.06 
0.67 
1.11 

«B 

1,151.33 

1.09 
0.22 

1.11 

1.21 
1.24 
0.37 
1.17 
1.09 
0.74 
1.06 

haS*)S*(4(feffl lEa) 

ma 
2,187 

99.87 
333.95 

234.78 
60.92 

184.86 
305.53 
162.89 
229.44 
10.47 
62.17 
69.65 

gtÈ 

1,964 

98.38 
368.36 

268.82 
46.54 

130.55 
222.55 
121.31 
216.68 
73.76 
48.55 
27.71 

«B 

1,711 

112.08 
281.95 

189.33 

110.03 
333.31 
120.98 
243.77 
39.95 
32.68 
16.06 

haä^ff i» { + •( y 

ans 
2,653.55 

104.86 
73.47 

307.62 
197.02 
101.20 
784.17 

244.17 
79.81 

223.68 
381.91 
65.16 

256.97 
11.31 
42.90 
75.22 

1,381.13 
2,165.30 

488.28 

48.60 
26.40 
75.00 

2,240.30 
413.25 

&m 
2.371.20 

103.30 
81.04 

182.31 

96.28 
465.93 

298.39 
60.97 

163.19 
284.86 
50.95 

251.35 
78.19 
32.53 
30.76 

1,251.19 
1,717.12 

654.08 

52.93 
33.47 
86.40 

1,803.52 
567.68 

) 

m 
1,969.93 

122.17 
62.03 

212.55 

71.52 
468.27 

210.16 

133.14 
413.30 
44.76 

285.21 
43.55 
24.18 
17.02 

1,171.32 
1,639.69 

330.34 

45.15 
36.30 
81.45 

1,721.04 
248.89 

<9¥£ifl£lil5.00:M 7 « o f c ) 0 pH$K, 

ËEMtc&TtStitzlQOi-^ vit, \-?9 9-

*fêŒLTl.*5SKKtt204*>f 5 * . ttz 

ßö:WßRKH:i33*-f 7 0 * i Ê * / i L T 

Olagoke (1989) li. 3g©Hofcf8fM* 

% (*ttfr£, mmxm. finteKss. *nic 
fèfS££;A6.16) I C o ^ T . N î > » ' J 

T©T*y75fflT1987/88ftte*f&Ko«.» 

T*fcRE?iJJ8©SÖ^tt*tft&Lfc0 *©« 
Au, mmm^r&n c^wt/ha) T**>. 

*©ÈftKSMKiîT©ïi8flF (1.96 t / h a ) # & 

Wc0 *fc. «DitË-C©iRfi (1.711 / h a ) # 

fiS (567.68*4 5 / h a ) Kt tofc 0 JËftlC 

«kofciiâC&lK&l*. 413.25*4 5 /ha , 

ifcféffifc-^TM:. 248.89/haT*ofco 

t-xKLfc/hßl::J:«S3l'>x^A©as 
Kli«fiKT7o-f-Ltt#fttftt&ttl»i 

©«anti, *•©&££-**.& 'j x 9 ©të/na*. 
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aWC**) . fro, Ä«tt«AStf»Ä© 
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7 fï8fttc*t-r5rtlÉ/M£*È<0&#1È 

7.1 

/jMfiifiKnasiK LA»DaÄ L K. ̂ >* 5 y * - K 

*'<v*«?{^c©ïtt§lS^fflg3!îHi*. 
KS©5Mï£*&8iJtt. SB 2 © f t t t » » l £ 
fctfiïfïö, ^fißickoTiiffiTi-SÄRa© 

<£OBftta**tSJf6*i*o ^ B . BT7IJA 

*tLTäädJttfi©>f >"*? h*&«LTV*5o 
APOa i 9 . BW*»6ÎI5ffiK|p]#T©Anfc 
» . è < Kîffl ï»cfcttSâSiif ff©IEfl:© 
të^èLT. BW8BTtt9îffl;*ja**JEU * 
fclASfcÖ#££tt«4>Lfötf-a>So * 
fc. # » ; # W E © f ê £ è L T . gS t> . *fc 

Ct t l i . S ü ^ f F f t * ^ v ^ - * M ^ L ^ n 

LA^-€-©±IC, h ? * D 3 •>••?> ï I / , h 

#©JBgffi»**!läW-*i©£lit t&tti*© 

cn£©S!H©-2l$ti. èT i&ÖUS^ 

< fettig© (agi). ^neeßjöiWK© 

ffi^T^b-tsi©, ^ t ' i So L « ^ t , 
cn&©Hl^HliBiT7 y 2/©*£fë-?3-

fiüË©itË^icË3*tst)©-e*So c n ^ o 
ffi^EEgttït<s*ijttfe©-ctttfnH:. it 

ew^ttttSföWftAfcJ: -»Ti&S-e* * i 

© T * i 0 

©i^ttBJcSJi. *K*4t-«ßE©«iRffi* 
Affi«c3li±»/*Jiè«r@mLfct>©"ett»t 

* l t f t t&t t l»o 

ftoS^TJ*. /K3©#££ic**LT«>o 

T i > 5 i S r 7 y *©rtK/JvffiÜË©SB^gHtt, 

n^Wi l tS ( ±«£*X¥W3SH) i l ^ W 

* © 4 S K * t - t 5 rtl£/J<»ffiJlË©fflSKKI*- S 

^»**>*#'«S3tëF©ffi»>#icoiiTfcîÉhr 

SHÄc;*©niiiitt4'i(jf*>-ä:r, sgftLT 

rt g>higtti©ßiwjffi i x̂ wffl'jffi a. 
cn*TKt>*5ÈWttfc©T***», *n<k 

^ © A ^ i l C t ^ T l - T { C f l g $ n T l > - 5 o 
•Tttfcfc. UTA (1973, Sffl©*ffcffl£). 
Moormann et al. (1974.1977), Veldkanyo 

(1979). Okali et al. (1979,1980). Juo and 

Moormann (1980), Savvides (1981). Bar-

raud ( 1963 ) , Stiemer ( 1968 ) . SODERIZ 

(1976). Glemet (1975), Arrivets (1973). 

AVV (1981), Raunet (1982). Oosterbaan 
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é t a l . (1987), Spencer (1991). Andriesse 

and Fresco ( 1991 )o 

7.2 « f t E t t f S M B M H 

7.2.1 ± * E M T SIBSSH 

^j l^ÜËÜÏi + ' - r •*•/< y * ttH&©älJBtt* 

S f * 5 0 C f t&®T*7*5VKC* ï t tS± 

ÄT?*S0 cn6o±«opH. igsêaftffi, 
£ » £ * £ * » ( f L O fi^o Lfrfc. * 
n& t t . AlOStt. P©HîÊ, K K 2 £ ^ 
LTHSo T»y7"?VK©EzXKl i#L<f i 

<, c t t t t « * £ « l c £ o T ± g t t f f l g - E H 

•e©±S(if f i* K LT±tt**ff l«tH-c* fcg 

< ( J - J T 0 5 (Andriesse and Fresco 1991 ) 0 

irFTKMiSttfiSffKphreatic) ^TKïKfluxial) 

fflttaiBat;*ii8fïK*atto-e*«o s * « 

ttfii<©£ft0fc*Ktt. ( S ) ± O S { b i S 

ffi*Êg©±*i(£. MfâS©±«i- < è ^ r . -

H*CAT3?Efc»të*-«C£fct tSo * t t 
Ä. & ' I i » i : * o T l i , ft^iasUi 1 0 t t 

*fc. fflt4H±«li. *na(*. «±*tt± 

*-5 L fc±«fc*-»Tt tSÄX£?«(CEC) 

* M & t t » « ! « ä © K » £ L T © » 9 l * * f c 
t C è K t t * * * . #K^U0fê$ar<&So tt 
± H ± « T t t . I S f t K t f J : * ) » ^ © * 1 « ^ 
* * „ CCT©CECI i . &milt1&±1£V 
-Ctttt<. tt±tt«JCDWieJ:oTÄ**C 

* * 'J v& t t t t l i f t i : 5 g © * « a V7*i/ v 

T B r 7 y * s g s * f i ^ » ^ ^ o * © ± i t © c 
ECl i . -i74Y, ' « - S * » ? - * K XJ» 
* * ^ h£±1fctt£®!£1-.S±*t©*n«fc') 

» j - y x h y , ftWë) ©Äffin y 7 * 1 / - ^ 

xÉ*©±«-e£i>a*. cn i i±£LT«ko 

If (+t£t>%, CEC# f i # f t t f ) , £ < © 

ttlil8&*l^*)0"C,**o 
HT7'j*©äKRn-C©±igKfir» (pH) 

l i t t S t t (pH4.0-4.5) fr&9ift|£ (PH6.1-

6.5) fc^fc«*"?©«****,, # © £ £ K 

o O T * f c « ô . «*»: :«< (*) ± © S Ä 

***r>T. pH***tt (pH6.5-7.0) K.H-T 
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îSfflT* 5 £ v** «t 9 o -A-8B»©«l8jffi*}li, 

ZWmz&bUmM'C&Z CIRRI 1978)0 

$ * * £ £ ) # , U*Ltf3£i6*ft*o ttä 

f tS *©* f i J t t £ t t . *o±«ffliS**îî8fï 

±«-C(i . te?Kli$S£fiffi©R3a#£-f « 

it. mw±m<D%mu^um%<»&.w. 

•SfrfcfrmttW sKöWè+'-T-tf-^y*© 
» i r e t * e n £©£#(*&(-< s s ? © ® 
#j©i$sic «t o rutftnîîfKSftë* s o**Bfffl 

BBS*SC4Ktt*o »*igjWät>5E£L«» 

Ki>^<©iST7y*38aA»6«s-*nTè 

y) T * 4 J : 3 K J S ; 1 * O 

rfiiiil* (Fe2 + ) «, l-cic-toiS-cffffi 
LT^SHffif t (Fe3 + ) ^ I t t O ^ f t T t 

KUT v 7 y y Y fr h o JffiT*èitAic «t o r, 

J6»T?*ÔO JaS^ftT-e, r M U i , Ko 2 

-«SOffi^Kffctt-CSfflSnT. P.K.Ca, 

-ffi©Fe ,+S*J»«lcJ;*iÊ8^t*Stt 

fe (7* a y ; y / ) T"*5 (Howeler 1973)0 

^ ^ f î g i L T , K«E0«©?fi î iW<&$ 
(Fe'^BMbLT, ^ ^ t t©Fe s + »Cl-S) *\ 

ttT*ifiol?BJt***5o 

7.2.2 *£3SWI!ESBH 

'hßlCkSElSTfcfc^T. 'hffi«!*ï8ft 
KSÛLfc *>©!::•*-« fc»Kli. TIET-i l l 

*jffiLTBS*>ntt»t*itftt6ttv^o 7-y 7* 7 

* n i i . «UT**». *ft©flMÊ»KJ;-»TMï 

(asntt«tntftt6tti.»o fô&E&KJ:«*© 
üttAtt. S*WK fi r -y r y y K *> £ ©£H 

îTSti. SUi|oSE«£fio±3gSi5»*Ä*T 
^4o C08KHi*fi©ß/hSaaii, &*fl£ 
*©»*&. *nicjß*ffiSioatSKffiö!Kffl 

— no — 



ffi«#0.8-3.0ha©flBft©fctó«;:!È$Eè: S ft 
S*fi*lff i30fc+#tt£t t©Äffi*M*»[ 
iS+ S fc Ji. £* ? L T fe fö 1«©JETKÜB«*1 

è . COj t^ t t . 2.0-5.0ha7Kffl^*:0 1 kdl 

/Ng*fi©tf-*«tft fóicfcjjiis/hffiwre 

©*WiÄÄWttt t lS*^-t-Ce#*<Bo ff 

«ü36*ßlBraK*)A:oTÄ*©fc»Ka*Lfc 
• j - r s i , • e f t J c toT^ f^ i cHi i ^ f t s c : 

è fct t*o *©*5t t*f t*Ät t*fc»öKl i , 

Uli . 48l5iaEU:S*t-* C è # * •> T( i t t 

fett^o ÄÄt t*Ml i . ^*ÜË^©7K©JR^ 

So fl4©-K*©aöStt. &*ffigi©$tjtâ< 

SittSfittft«BT*5©T?. * t foK*JL 
T * f c * T « « - e * s # . c o c t t i T k S i S 

±*8©#£iTfc©-e*So A * è J i . PS?* 

ie, «TF*ß**±Ä-f** i . fcSWÜIfiS* 

* * * 8 l * n s c 4 © f ê * T * 5 o 

© « * t t . ± K » * * i H « ï * » 6 © * i B i « ± 
* * * * * * n S f ê S T * » ) . -tOfctóJCiffiT 

jmwt&t&ctKtiZe tnsic. ± « © 

sat t**«*«Hia©s**»<s««-r*o s 
2 t t l i ± t t K J : o T 8 i * * © - e , COitfiwi-

ftPKÄJttt*). «* l -*Kaâf t t i*©T?*ô 0 

* ' i r t ' < y ±ifr^©/JMgitET©*fiT*ß: 
ttg^*»ttö£lM"S#. *©aSMit t . 1 
m*»6 5m*TK. R 4 LTti-tftJiLhlcfc 
Si>*o S?IBra+K. UT7M4l**fâK*T 
i t***» . t f c t t ^nßLhKÄ** 1 . £ © c 

^l=M o T K o fc#Ä£ ttTfitlff #*«]!& 

»cfj:si^ûfe*-5o 

f^îËttift^Kfe tf 5rtK/JM5«!©«lT*fi[ 

© « £ i » i . 0.5-1.5mTJtRW/h*V^o 

Hi£*fc*ïttS«rF*fött . JffigKÄ***», 

i L < J i t f tßüiKttofc•)•*-*#, Cftic 

o ^T t i £<©WMi t t v> 0 COTKÖÜ. M 

?**lï-»TA»ô*îJ:*0.5-1.5*fl«KfiT 

v>*.£*t>nJtre*s#, K^Ji^-^nicLT 

7.2.3 X^WPISSH 

J:-5è-i-«©-C*ntf. îlTKffiWi. +*-T 
v'iz'i-im'cit. io-3oyjii±, t ^ ^ ü 

W«!»Ttt 5 - 15UßLh**. SÊffiOffifFffi 
«15-50haK«IÏJiïSf «o **ffii«**± 

© & * © fc tó, 3fót8Bfr •) ©fgtt t f&S è 
tt^^o fc^u e n &©»?«: » « « « H 

tpgti. ZtitXic^XÈftXm^^itiit 

5 2teK i g * © U**tt. **ffi«&*£ K 

v ( ^ - j - y f ' v t i f f l x-it, rnxmm 

£ g * / a * © » i , r A i ? * » © » » * 

ffl^«Ç»ft^UPSO. flftlCèoTttSSltW 
ttt>©?&SC &#-$"?lcflBKänTV*Se 

3 - h S > # T - i H t i $ ( ^ ï T ^ y ^ i ) 
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IcfcoTli. S8ft®2c£tt*JliaLTfc<fc 
tóicli, ÏË*BöSllilOOkii*CASCi***-> 

Zo « L T , h - =/dtSB (**-T-*/«V:t-iffi 
fô) ICfcoT. gJ§ÎË7KAXBtëti, 5-70 
y©iüfflrtiCabSienTl<>S (Kilian and 
Teissier 1973)0 

Kilian and Teissier (1973) li, JßfcJlfi« 

ttfeOèLT. 3H©B!®¥lï-]K^£fêfêiL 
TV^So'JMfiÜfili. Ü>tt<ii*8Eli2km. * 
fcffittÜ>tt<è*>100m"e**). SSBrrffitëfê4 

LT, /WS«!Seffi©$£lS]Mfclffili0.1-
0.2%©fï«lcfc»mj;?o 

/JM£tt!©fétt (+<ct>%. » . ffi©Ji$) 
**. BK*&|5|{* (KA : Sß&tt©C£) ** 

H<-3< iV^ÄT) 0 43E« . ÄffittSf* 

fctó. 0.2%£ C *.££<!:*** o Tt i t t&tt 

&a©7KS3*WSë®ffl5ftJ8©*SS£ L 
T, R©*5K/Ntöl^ilE*f3E-**fcä© 

fliJŒ L <, * fcift*jS3ö*t>-fMi»** * 
fflöfcfi, ^KSffi '^TK^xrAC^aa 
i e i o T , TKX^WttSUftjctticili 
ttU ; 

à#£wJ\fiitËilltôfctt. /JvßHUSEBBT?. 

A: *J f S'MSmSMli. 7KX^Wie li. 
«£<©SÜtöfcft***S„ 

ffiö*atfffl*saiffl*sa«is©3cÄtt 

f Cttfi-VÈS : 

-«DftH*» ?» C < «]fâ!S©±fefe : äüjföü L 

- # M 3 © ± t t : *ëK©iüiJfó 

-fflfös©±tt : m-xnwto 

7.3 ffiftofc«!>©rtB^ßtt©attÄa 

S8ff©fc»©rt^hffi«!©att»stt. * 
AU, *»ttt)Rol5ffl«c|BofcJiËtt-c©Bïl£ 
ICkofciOT&So C*Xf>©->Xf-A^:i)o 

è £ï5ffl©i1«Slc * T&A LTffilfii* 5 £ f 

Kilian and Teissier (1973) l i , "<:*- v j t 

TV>SO *©mni. s*©a*ff*>tt^ffi 
fF©fctó©t©-e*t). 35 2 14. ffl7k<ga£ 
^ofcfgfï©fcJ6©fc©T*S0 

ffl7k«a*ftte«ci^ft 
«T*fö©^èè*©£Sj l i . «Somme 

* * a ä ^ a t t » S f c » # L - r i * 4 # . *ft 
& ie tt±«©ffiH*?ïlïSK Afifc i © i An 

Kilian and Teissier (1973) li, ÜËT* W' 
•̂  - A i ± t t l c «t o Mm ^ f A ÉKSg L 
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»ai :ffiff±. è<5»T«stt±a0 nu 

So tztit, Wfi\z£iTimm 
#g< (20-30an), ±g#fflÖ 

» a n : «fKh. *£t t±9U MTF*föii. 
£ 8 1 «fc ») JiÄ^fr. *fctt~i$ 
WKÄ****6ns (4>tt<£t>. 
» f t IBfê©J;5ttffi£tt*fll!a40o 

» am : üfF±, KISlWtt±*o «TF*tt 

tfSIIV : l f t ± , « t < PBIIWtt±«o Hfi 

®±Öl fCo^T^ f f i $n f c i©T*So CO 

JC3®fflTë5feoè^x.^>nT^5o dCDfSg 
%$T©Ë»MS§:£ fH i . ^ ^yJkSßo i 

Veldkamp (1979) li, *fiT#fó«>£»K 
s ^ ^ ^ ' > x f A * i % L f c . »a©fô 
Mit, MTM\LV>'£M<n'-<?'o%t^-f)&-Ç 

¥J3WfcÄHttt>©£. sFJ9WKÄfi©t>0 

è*3SPKLte)o ÄttÄlBtt. *?ft^fc9 

/et) (-*f£f¥Ujfc-3l.*T) ©WiWfcHV» 

*BT*ffi©*flia©¥*§WÄ3 Ci-ttfcfc. S 
?^©ÜfiT*fö) K «fc o T H Ë T * 0 # £ * f i 
•p : 

» S I : SKf*B* (»aia) LT^Sfr. 
* f c t t - ^ W K « * (»a ib )L 

» a n : ggS^P^Oan Blrto, H^JftTF* 
fö©±aio 

»SM : «$5p^20-40aniart©itËT*fö 

©IS&fttiitt*-*-*,, 7MBftKoV^Ttt. fi 

a©*xi t t&f t# i ig# 6 tl * O tt. » a i b 
©±«K*Ï I . »TT»*S** . ffiTTkgWPIfF 
K O U T « . » a n o ± « " C * o * t t * * S * 

Kilian and Teisier (1973) tt. *<* VjfcÉg 

ic*S/NM©MlÊ£0féLT, fflTKWa^ 

ä*»B**fco £ © » a ä l i , & © 6 » a 

»ia i + n : mmmmwmtim-e&Zo 
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©KttoTl.»««, ± t t l i , m 

füfr, *«^tt4»IMt (ft 
Sin) - c è io ffäfi, /jNffiJfi 
tt. ttö ( » S i ) ±KffiH 

**M-ë±K. *fc-8B**ftc 
9ïj (#gin) ± K & H L T 

So fcX^W I ' S * - - M i * * 

*ß-e*sa*. *©«£, ± 

(£Siv) »cß$T-e*5o 

*4R©:fEi:5 8 ± ( » S l m ) 
*\ KtÜë©£n7EC5ë± 
jcßca-rs c^î5v)o 

«36*. C*i6o/hfi«!Ji. ± 
tt**4"fflfâH©±«£fflâ 
t>*n*i^fiJ<i:*X^Wi' 

<fc*0 cn&©/MSüfitt. Jt 

g£?ECÔë©fê*i!«lw±K 

»ÄVl : ffltîH©±« è mùfr * o fc 

/JMSÜËK. £ © # S W ä * £ c t T f f l E * a 
c i* i - eè , *fc*ft**£©ëffi*"c*ra&-c 

»IKSÄÄtt. JE&. «êftî? £«><'-* T. tttt 

7.4 iœœfttmwem. 

ËLt K32& L fc i hfc Ó ©ifciJföSHic t> *> 
frfcfc-f. BT 7 "J *Ort||/jNffi«lKtJtf 5 

ÄÄ**ÄÖItti«>T?**x{X. #©JKflti*fä 
»c|S]±eti-SCi*i-ee«J;oo ft5*E*4©W 
g&tfffl*^85'X*A©i2&.gNcBM-o-lß 
W a ^ H i , E lTTlÈatSCèK-rSo 

7.4.1 ttBCVS 

rt&/hffiJffi©«!fé^J©±*0{reWt!ËH 
(i. ^-ric2.5TlH^L^iffit3-Cl*So ein 

êbZôomiT. EKKM:£±©*rttB5âfl 

7 y K±«©8EÄffitt. ± t t & t f £ » â f l 

©iEfflrtic. «#ffi©ffi8B»©IERffiM:. Ï 
U»ffifita»&ffiffi*T?©fEBBrtfc. £*:SK 
ffi©±*g© B.«ER£ttffi&* Ô *ß©IEBH 
Wie*So LfrU §fi£ffil=*5V^T. *©± 
«©ERffili. TKX^W^f t l - i ^T i^E 
*n-c^5o œ*©fc*. pHü^t t i c f i^ 

cnt>©±a©4^tt[G]±»cii. ft5*E*4 
©îteffl^u^-çiôo fb¥E*4©3&$tt. 0 

£üBiT£fcnso s*ifi-ett, *a©s»**. 
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8tt©) fiK^ffi-Ctt. ©̂Ä (S*£ttlffi) 

flflTli, W»£R£ftffll=J:SSsRa©S* 

± « * © £ * l i . «K. RSfïffl. WMfc 

< fFfflt So Moormann et al. (1977) K * 

nix. « * * £ « . rt»/JMS*fi©-5ftTi. 
C©J:5ttHfiT*affl (phreatic) iffi^T® 
ïHi'î'&So 

c i o T ^ n î o remt, a r ? y *•?*>. 
gffljBüE^ (•*-«*>*. *&$#%$) T?*K 

»CÜOTUSO cn<tt) t>^ÄS©Hu+'-

S*©@iR*lifc-9iHKo 

li, £-fNHs©i??!4T?<fc»5. * © » K R S 
f f W i i ^ T ^ S o a*Ei4fijffl©s«i^ki 
N©»fc©«4>*BJfr*£g8«t t f !ÈJi»W 
«c«fkftffl*Ä&**ÄÄ*S9RLtt«*ntf 
tlÇ>t£\,-> (Goswami et al. 1986)e 

7^7*5 VK-Cli. K*£N0,E*4©ÎÊ 

*©ß3#ro.E*sU»>t>E$&a*Hi.>o * 
fc, ilE*JI©H5#fm*H©ÄEJ:?>fcSö 

l i fêg-eèsi©-^****. c n i c ^LT , 
NO.Ettli. ÜfiT*tï**«!3tËlTK**« 

ttoiSK. KU (KÄOEB^Efi) ©SM 

ga&ftfco ±KßiK©«o. KH©¥## 

«&©¥£«. fliÄaffcSJ© 5 BMlciUEe L 

***5tS*nfco ^©ä 'X f - .MCio f cS* 
©@JR«, R * * * t ^ T S E i LT, TOc 
(&mZtlZ>m-êilZ< e ^ T f t t l T ^ f c (Gos
wami et al. 1986)o 

S*E*4©SW*. ffl*»a©Ü§JC«fco 
T * * < £ £ s n * o ffl*fi4J«^ntf, 
ffifOTfl li L tf L If fôft t SS7K©iî»£g 
». ^©ISJlèLTfflifcfïMfcttfflèRSft 
fflickoT. *»tt»)©S*a#2&bn*cè 
ictts0 

• / > » £ « . r -y 7* 5 y K±Äic * o T li, 

SKHfësnsa*. en«. *ft£©±Jt© 

fc»*tt»#£ffttiHÊ±«i;:*oT. «;> 

**oT»J vBI©«fR***f « ü t t t t ^ o fi 
ffi£4ffi-?i. V ^ » ^ © H ^ ^ H ^ C i i * 
*)f#So B5E<bfcJ;SÄV>iI**JEtf*fca 
Kl*. >) >Mmw®mmmm®'&m&&*>oo 

l i . 'J vmSPHc*tf SRlßli. 3öüi|5]BS 
K»ffl*n*©-ett»tntf. *5iX/<h*̂ :î o 

/hfi*BSKffi©±*#Kfctt* 'j >»©*r 

pH WIM, * ©*§»'"< 'J iM h ( A1PO, ), 
x h i / y ^ h (FePO,) £<.>ofc§H©'J 

- fcX,«**-ntf . *©Kfôlifè.&0 JIErt* 

fSfcSÄoli-fT**,, n * loBiJ©nJfÉtt 
t L T i i •; * © # » # * * 0 ¥ # i i i « i c . 
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$>% (Goswami et al. 1986)o 

T. »SSWK. ±«oöïSX»S£i(CEC) 

e«äSJaftßE**iSTLrv»s*»67?**o c 

fct:i*ïül> (von Uexkull 1985)o 

/JMfi«!SlB;iBo±«3&*ffl*+ S i , * n i t 

«fcoT±«* 'J * A#Xft1£&tf#X»tt© 

fétëfr&±«&A«cföttT§B^c;ttfflèn$ 
c i ict t*) . *©*s*. ffi**icîsit.ns* 
•; * AßrtÜMrTS C è Ktt 5 (von Uexkull 

l985)o 
•h >) *AÄ2fcol»T»]&lxT^"5©ttc: 

<fil*»T****. ADMISSE £LTÎÈffl£tt 
S i , miRl£tt*Ci**^^o JnS^ha^ 
£t)fö30-60kgSÊffi **<!:, ^ffittifliR* 

(von Uexkull 1985 ; de Dat ta and Kundu 

1991)o JnfflÄ*. »ffllft »ttofiBJBJ. #J 

**BftKJ:*S*fêff l©SSfc#3S**aA 
• C i S C i ^ f l j n g L T ^ S (deDattaand 
Kundu 1991)o 

So Wit f . Fe2 + © § t t l i , ±«Ktff i i© 

# * S (de Datta and Kundu 1991)0 

7.4.2 ffl7K^ïI 

» » * * * *> Kß«s*tafc». ïBiiAJa-r 

j / x 5 U * * T. Oosterbaan et al. ( 1987) 

it. SKBnfäßSB-c. #***&<. *SBH"J 

•e*Sei:%KÄJS*nTi»sS8oiRöii. 

/NÈitËÖffiflB© J: *) SiStt«!«Jc*î«t S «fc 0 

fcffi^CèiSISLfco ffl7k*S51£ftü*n 

if, £&ffi«Sßic*oT$>, *©£I££f 

*r t t*wa-t z t **T? à s T * 5 *> o 

H r 7 •; *©rti?f/JMatt!Toß3ß^^<ofc 

*K«ffl*nri»*ffl*sa35ÄKtt. ß3i 

^flssiciJ:«**. ^ n ^ r n i o ^ B ß ^ ä a : 

*©&*ô#*JELTi>S¥-T*>«y*i iK& 
©$£$«3^icfc-=TI*, *©±3Ê0gtli , ffl 
7K©fi5èl£*'5©"C*So +'-T-9-^*y±JtË 
^ i ^ i Q W Ê ^ K f c o T l i , Ä*33®4tlf* 

Slfp©fctó©ffl7KWa->Xr-Mi. Savvi-
des(1981), Zeppenfeldt and Vlaar(1990), 
Scoones(1991), Oosterbaan et al. (1987) 
\t «t o T f T K i s a £ *IT V >S 0 

Oosterbaan et al. (1987) li, föföfätt^P 
Slfö/hKIÜTKE •/ 'Xf A (random basin 
system) £ 1 2 ^ S S*»IC. TMfgflFICoH 
•T4S©3cSffl*SS5'XTA*32&LTl.* 
So cnbOv'XfAli, ÊlT©Ü0"C*S : 

- ^ Ä Ö P T K U ^ ^ T A (central-drain sys

tem) 

— M'fcM > X T i» (interceptor-canal sys
tem) 

-s5Ü->X-fA (head-bund system) 

— ̂ fiHiSlIiÄ •> X r A (contour-bund sys
tem) 
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r 7 'J * 4jfni«itr'ff -5 T i » J « T £ < 

it. /hS8ttstiea*. /jNfiiftseasi*© 

o<**>, /hètt±ff i*>*LT*©±K«;t 

s0 Wit*. ëaeo^t t fcSjWWtsnT 

* * » * Ä - > ^ ^ A ( 17 .1 ) I*. m& 

d©i/XxA©5flJ^(i, HftfflJf. i < K* 
&$7k»ttïï©ïlfffliI^©7kfö£&iiU 0 

7-j-f^VY ^ -
( 

( / 

vu. 1 
^Ê«/h*ffl—VJ^Ö 

±1-L i i 

i 

1 
1 
1 \ \ \ 

\ 

1 .. 1 
]/ 1 

-4 

17.1 rtH'hfiifel-fc^S**ft7K3t->X51^ 
(JUBf : Oosterbaan et al. 1987) 

» * * i i . »»»^©-SiaiH"?. «Bzfe&>t> 
M*mt T«0&|n]©»IUft*aUï«: è Ktt 5 o 
jföKÜftHWC, # * I (take-off structure) 

tti.»Ltt/h**K5**. mr?mmiz*zftèm 
6*4Cè»Ct t i (H7 .2) , 

^# * i t f t f . * © r a K « f t W É K * « - r * f c 
». ^*Ä->^-fAÄi|iJffi^§5©-e*,50 

*><y*MSJ-cJiWEWfc3S**ftTi»SBI 
t ü v ^ x A T I i , « £ 8 ä i 3 J o T - ä © ü 
EttMKfcSft*» cnC>©if©±ölmkfir 

üèK<i:s(BI7.3)o 3 F H » * * * - * « * 
£ të*>£/NM©Sfl lK»<o «FèLT. * 
tt. ^fofc&/hffi«!©PifllKlH&*ifc*§8 
KÊttSPIàftS C è Ktt 5(Savvides 1981)0 

T-j7=?V\> 

m**** 

JHK«ri^spftLfclB* 

(ïfcf?ï : Oosterbaan et al . 1987) 
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Tf-fy-y Y 

0 7.3 rtB/jNffiiifercfcttsasHi/axA 
(ÜÜRfT : Oosterbaan et at. 1987) 

7-y 7*7 y h' 

Lfc*fls5 

"ôT^-s* 

I7.4 fim>\\\m£tsv&3t'&n&iLi'X7-A 
( t tm: Oosterbaan et al. 1987) 

So 

afifë3ftfca£<©3&s ce) ickoTfiSüJc 

<D3fà5fôKLfc**ofct>©fcttoT^5 (E3 
7.4)o 5Ptfl^ES«^Hß'tSfc*!>. #H t t 

ffiHl*fc^TE!H*n*o 
co->xf AT. «Höftosi^tttfisnsc 

ffiK<.ifc*8£fi#-3L<£<*i:»>SÉffc»>, 
*fcli. cnô0lhPKJ;*liJiB*»6OSf* 
# * + £ ? * o fclflâ. 'MŒ«!©«Ê«>«i9fc 
» o T , «*«t*WBiJ-r*cel>rSS**, 
c n i i , flfôK*. ||DèKot>oèT8Rl=**Jll 
te*T, &|iM<£ïli£eÉ(9tU*£<!:**TàSo 

^ T O t t & f W «kÖIfrMBQKfcfcoTÉiJ 

mm, mn±<Di§müit'fflêK.ttzc£:®i% 
®nmm*'miztezfrk>>®nte^zt -,m 
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«Hffl-co*tt«i:tt. £Wff l£äLTfc-f f r ic 

40cmi;:fc&//-e,i>fc©f*£o Rfigicgr*& 

tf-cètzo * * i ce) stfaöKttoaaati. 

1986*f ©5&ÄKtf#Ä*£SpK L T T * S J M , 

TBS-pCi^TèfcCOosterbaanetal. 1987)0 

7.5 ffiftfRtt 

&&©£ïS£ J: *) S < S » L «t i t +tM. 

Andriesseand Fresco (1991) là, £ « 1 ^ 

ws wâ W'*? > * -*s«t t. wm 
WH&Z&K-t * c i ic «k o T f f l r y >) -h \z 
fc#Sfêft8**ie2Lfco Ä 7 . 1 , 7.2, 
7.314. âfàË#«tëî. *-T*'<y*-J|IH&. 

x-rv-^^y^üËwO-tn^nico^T, 

£ ^ L f c *>©-?*>£<, 
ffiftJB**tHBhWS *>©£ LT. Ë « 

®EESli. HT7«J*TÎTfcftSï!8ft0ï8* 

4fr£«Sg+St>©i*i:-9fc0 

»4 8^ t t *Bf tS*KH** i :n&©ie& 

if. ±«. a». *x^wsa mmm 

èicttS» 
ü c -es I § ffi* s o i o ©fêü i i K o j l t) 

¥Wftmtt*®^-e&Zo <5Itttt6«*ffio 
£WJKR80SStt. » * ' * * - > £ » # • * - * 
o i^ÄKBÄi l f ia^WSH (Üftfé^J) © 
EïfclC i f t oT(.•>£#>£Ti £ (Andriesse 
and Freseo 1991)0 
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Ĥ  + 
1 ^ 

» ^ 
« V 

D te 

. . -H 

0 Cv 
•H -u 

m W 

M • • 
K ?» 

« \ 

^2" . -

& V 

* 
* 
e 
s G 
IË 

P 
•S 
u 
* 
m G 

S s 
«M 
u + w ^ 
YN S 
>> I l 
* +J 

o 

I 
Sj 
1 

G 
P 
-M 
•U 
_> 
«0 
Hi 
* 
W$ 
m 

o 

S? 

4H 

-U 
A) 

i 
S 
* t 
m 
44 u 
l 1 

G 
•K 
«Ç 

V« 
* 
e te 
S 
W 
m 

\s 
% 
« 
« 
a-jgi 
•E 
G 
K 
s^ 
H 

•N 
V 

+̂  
fê 
• f r 

'< 

f f 
i 
i 

1 

1 

J-3 
T T 

• • f r 

1 

Jm 

1 
n 

•K 

^ 
^ 
^ 

^ 

s 
«i 

*+ 
o 

+» 
* o 

S 1 
»t -^ 

*+ ^ 

9 s 
S 
m & 

- 1 2 1 ' 



s—s 

^ 
g 
o 
ti> 
k_ 

l i 

t s 
c 
<0 

ta 
© 

' L . 

-o 
< 

K 
33 
V-." 

#1 
«g 
fô* 
S 

$ 9 

S 
rt 
•fc 

« 
SP 
G 
* 
(0 
e 0 
•O 
i-> 

u 

V 
•s 

A 

• 
I 
K 
" 

•K 

^ 
r> 
la 
co 
i - * 

«K 

m 

m 

a 

t & 
* © 

h 
s 
s !g 

It 
fr 
S 
& 
Sg 

& a 

•H 

îê 

• ~ \ 

s 
«S3 

«fr 
*«/ 
«1 
* 
« 

• - N 

93 
m * 
H-
s ^ #3 
#1 /-^ 
Si te 
Ü8& 
* w 

K « 
s m 

sa 
/ " N 

ft 
«s 
V - -

« 
E 

S 
/—̂  
» 
ä 
—̂' 
« 
m 
< 
i 

VN 
A 
S 
&• 
« 
* 

fr 0 ? 

. SJ -4 
v - H u 
R « S 
^ W te* 

•« teî •« o 
«H m p » 
w fr p +i 
K- . H K 
a G »J $t 
* S f ë a 
« fî S P 

Ö fej a 58 
„ 8 Ï P 93 

v fr P « 
g& ' ^ -H •*-
11 -R Ü V 
feîiï^ 
El g £g A 
fr . 0 => 

. S » ÏN 
<H » -H S 
*8ö e & 
K-fr M U 
a «-S1 % H-
« -A a-H 

o 

K? 

S ß e « ^ 
ü : g 
I S O ff 

p e m 
•w ß -H 
& S © 
ffi*fr fej 
• ^ . fó o 

• « s a f e 
mm © K 
ss >s> fei a 
fr -& S3 P 
S N^ fr P 

« BÉ * H 
Ä U •& U 

« e u « 

e s * « 
. 8S il s 

o 

+» 
S 

5 fr K K U 

6 «* s m -M 
Ü -R © S -<-fe< s V ^ 
S! g <& w 

- . o \ 

& e * p 
^ & -H -> 
a £> e * 
# f r tu S 

V 

+-A 

4> 
_J 

S «* « « @ 

» 
•H 
y 
SU 
+H 

S 
«fr 
* 
a 
5 

f «ne 

^ *» ïï 
^~s W N«' 

BS 
8 2 s ! l ! 8 
S 5 « 8 

O 

• t i 

lg 3 
8è © 
i e * 
* * 
ÜQJQ 
K-K-
Ü i 
H *S 
« © 
» S 
-Hffi 

iE 
ES +1 <fctë 3 
« Se © 
© Ig $3 

» • * * 

+i Ki m 
'-> K- K 
M U S 
•2 la ts 
& « s 
sa» m 
fr +1 le 

esse £ 
* * i * 
• * JB © ^ 
s K- © te! 
P Ü P « 
» B A K 
+1 ^ + i » 

E s » S -fi 
3 t f â + l « ^ 

K> 

+* ^ E 
U IK 
«M « 
© ¥ 
s y 
* +H 

O 

SS 

'S 

1J 
V - ^ 

© 
Ä 
• « 

© 
Ü 
« 

Bl-
STJg 

*? 
P S 
•M j£ 
w s 

a « 
« 

-y 
È 
« 
!£S 

-y 
Ë 
<î! 
!JS 

8i 
/ - N 

« 
K 
s-*' 

if 
K 

o 

bc 
C 

(0 

> 
(S 

J= 

"S 
? 

«%i es 

Se 
a 
£ £ -w 

HP *> 
1 SS 

^ <^. 
* US 

O 

« 
•»»X 

1 

Si 
a 
Ö 
4 * 

e HP 
1 

8? 
* 

•t1 

S u 

! 
t l 
s 
•R 

. ss ->j 

/^\ 
1 

o 
o OS 

A 
**> 

« c 
IS © 

« 4 t 
- f f i 

S « 
* 1 
^ 3 4 
•vt . . 

£ # 
& «b 

i« 
ü 
£ 
» 
s 
e oK 

i l 
v-^ 

e © 

© 
P 
« 
« 
-u 
U 
m 
>N ^ 
A ^ 
* S 

U 

* 
© e 
tf:^ 
mm 
P s? 
H - « 
H K 
«a Itt) 
+i a 
£ *i 
•to « 

m m 
« K 

o 

_> 

•M 

5 
I? 

* 
3 
S 
S 
w 
* 
te 

M 
it 
Ü 
» 
S 
«J 
* 

0 

1 

to 

Bt-

m 

^ 
ÈF 
1 si © 
K 
=* 
H 

•N 
V 
•K 
**^ 

-TT 
A 

il 

V 

1 
H 

'I 
. 

^s 

K 

fN 

-K 
4-

'S 

m 
^ 

s* 
v 
A 
*? 

^-' 
* ! 
•If 
* 

S 
S 
s 
3^ 

- 1 2 2 -



8 £#iàSF#fêa!fcM-rô££»H 

8.1 Wtö 

©li, «ËWIHISa*90-165Big©X-rï'* 

>-<vtW&, 165-270BO*'-r-^^v^itË 

^&t f270BP^LL©*3Î i#» -e*So & 

- ï f t t t«.>Lt t*nËLt©a«**ni f t iKt t -9 

&tf, ^ ^ - ^ ^ ^ v ^ - t t W , üKj92̂  

y , * -T*><v*« i$# t t i 35 ;EkJ . *fc 

* * { * * » ? * < ? . *fc$B©Slfi£fl: t> 
£ L V „ K i W U S ^ i ä © ^ - * ? ! * , SjStt 

Kl3ô<*>-i"3ô» 5 * £ - e * * « !# •? ttfftjj^jiii: 

*J tSï t t«Mt tSH«. a&©JBra+lc±* 
* » * C F E t 8 C i f * 8 o L*»L, BW« 

fticttWflJfctt-»"^*« S* i ' i : î«>*8r t 

ffltt£E9(i. B W * * 1 * * * * Ê I T T * 0. 

S S S K S Ä ^ ® # ® «KSW*4 2 [ 3 * S 

C è T , -tn£#tt"tV>.&©A i8/3©îi^$2 

^ T * ^ o c © « j * " f f o ï t t K * S H t t . S 
P4i©&S!&cfl8fliJ£^3C££. M B U 

«PSfêSPfSttaTli. S ? * * 3/4 fl a> 

£10/12 fl£TÜ< o C©*Ë«-?©ft#!J£ 

&S 0 COJ:-5tt2BH**Ätt»)ooT. I? 
&W©iSH.>3Ê£* v- è fc c -to 

e n t cn&©«cii. tSMma&juMkts. 

- » £ » # « • * ¥ * » 397,0001a! (12.696) 
-f t^FUË l,515,000y (48.3%) 
-•fyY- 876,000y (27.9%) 
- ' W 7 y K 349,000y (11.296) 

^®©S8iMïtJll«©76.296* Ä * fc rt £ 

RLTO*JM**ftl5OT7000bl (66.8 96). 

* * ë K É * t 8 * I * ' , ^J79^4000y 

(33.296) *ÄJ6Tl»*o L*»U x - * " v 

S i l 3 v 7 w v t * © S E « È * + * «awa 
i i : j K , rtÜ/Jvft«tt. ±I2©4*fi«1--« 
•cfcsa&ft***. ftiÄäLTigj6£ns 

Ott. rt^¥ifiS0c7"7 h-»C*JV^TT*So 

eÄWöa^wcrtii/jMSiifitt 3 «©ïs^ec 

©«t Ô K * n ö @ © ^ t t * X ¥ f t & t t a * & 
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Rïfü&Zo *£3*WK. £©fflfö(*PM 

»Ü-©#©flUo«iT-*S ; 

tt<. ififlnWKffiE-tt»ô*«&KttoTl.* 

•5©**, 7 7 7*5 yK*»6SJKEK|fiItf 

TèKÀ-rs«!T*©§iHT*S (ÜfiT* 

SiHJtltöWo £ffi£IBn©fiffi8|5fö«. ffi 

-SKBB«. Si». rtÊ£'JM£tt!©fiffiaBffi 
* Ä » T ^ S O * f t&©s r* t t *£ - e . 

(«E*tt«tëï)o 

<£<, ffiKflSfnffili5096ßlTT*S ; 

cn&©±»tt, 3?L < Mftfriffi/i-efc 

(9. glÖA»6lilïttitt-e*i, argic 

BJB*tfc, c E c i j f i i ^ , m&nm 

«©ffi&HSBatt. «HxJUrnvTy-ffy 

K±«&tf*©£H*©WH*RlftLTViSo 
LfrU t***ß©fca. g ±©£&$ l aß 
#ifiS<. Lfc**oT*ft&©BJREKffit>* 

*niiffl*KJ:->T±a©pH**±», s ta 

©8»©oII&ffi!Wlï***»6T**o 

« L T , ^ ® © 3 S S * J « « ! « K * * T y 7 ' 

7VK±iJ ( i , Kn©ffl*»&*tiH©±tt-C 

* 0 . «**ttffi<eiRJERffifefi^o 

ßß©±aii. s s 3 ^ i / » n o i s 

fr. £fcli«]fâ©i«fôja ( ï ï g è t t ± g ) © 

±lcîBlS*nTV^o ±«©Hffc4fôJR©7 

icon. ^0©3üÄ*fiia©^fe"et>. e n k 

ictt. Sitö?SfbLfc±äffr*MS«^t.nSo 
Tv-fiv K-eiiR© 3 a © ± B ± a ^ A / -
7"fr'KglJ$nTU5 : 

-5fäH#JtK&©Ferralsolso c n £ © ± * 8 
tt£a^HffcLfcffitt±are*»), fer-
raliticBJH*t>5. C E CHÄ L < ffil\, 
JüäiSAStf ©:*8B#© FerralsolsotSÎÇfâ 

îr«!-rtî©Acrisoiso cn&©±aii. -ar 

«o *&K. *©argic BWliCEC** 

^©©Ö»3SÄ«!«lt*5tf*311ia®lSg»4. 
375,000-842,910y. 1-«i:*>fcJ|fi«£tt© 
11.9-26.896©#fiaic*Sèllifé3ftTl,»ôo 
c©fiHfiKo^Tli. 4M©iu©fr'KgiJèn 
TV»* : 

(bolis*âtf) I*. 33ÖHfiä©H&42,000-
84,940y. 1"tt*> ;6l.3-2.7«*iS*'C 
V>5 ; 

-*HJH/GzEEÎIi. 33fi«fi«© 123,000-
247,970küi. 1-ttt>%3.9-7.996*fi*r 

-«JHSrti^/j^JiË©SKffi&c;fiffij3ffi 
tt. MSiffi#©ifö 100,000-230,000kdL 
•*-tt*>fc3.2-7.396*£»Tl>S ; 

li. 3335ÜE«©l 10,000 -280,0001dl. * 

tt^^3.5-8.996*Ä»Tl>S0 

39£ Jfi«ft©ffl«i fc. ff attfôEi JKttîëJB 

i tÈlCttoT^SOT. R © J : ^ t t 5 o © * J « 
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fttÊ©AR3©£JW#*S : 7 7 ' J 7 , ttUnK 

Äffi (bilharzia). h i)'*/V—*fè (EO 

fà), ^ V3-fe;u*JîE (river blindness, 0 

ß*ttAJÄ»KJ:S*>18). y **£ f f i (+' 

Ji. ttR £<Kgt t©ftKic£- ,Tff iAt t 

ÄÄKttoT«i»5o 

S T 7 •; *-C©^0±gi(Ë(iT -y 7*5 V K 

•e*sa*. jiiaio^B8fcS)sasT?*-r*+ 
AAöl^SfêSftSK^fcoT^So SIS 
ffi©A?$#"e©flftl*, * o f c < M f l f c 

Hf§©A8ß#l*. föJtffl^iiiti/xrA (è 
<KjJSStMWS) K*«*», tfctittPfli'X 

©SL©ifttißt/^£*jigtt£ntt<.*©-c 
<Jj * o 

B T 7 ' ; * £ £ { * £ LTMStt&tf, A P 
îBKtt l l«"r t t t t< . * © ¥ & ! » * ltaifâfc 
«965AT*5o LfrU ^•Ii]cD^Ai|Ë®-C,0 
A n » « o l Ä Ö * * i ' , «ELT. igi$©A 
P « K » . ffi§ß«k*>t>®<, £ fc J Ö Ê P » - e 
©APffigt*. rtK*J:»)'i>S<ttorv»*o 
t4*J*1) r o A P f ê K t * 1 W^fc *) 117A 

* t t f r & ^ f c | q l t t T © A P » t t t t * a © 
S * K t t o T * » 0 . fê^Wi-asmSB-eiiAP 
flijfctt*). £ f c g t t $ T l i . (^«SWTli 

HT7 ' J#©{*£ /*<è ' - t ^ToB-e . A P 

«ÄI^ÖÄ^o 0M.I*1975-199(fflHfc. a -

h SJiKT-a/TOAPtt. 7796«Ktt»>. * 

©*»; :** S?* 'JT (64%). - S * - * - * 

(62%). 'J *})7 (60%) tftfc^TUfco C 

©Baie, AP»f t***af i"C*ofcO' i , *' 

- T (39%) T * * 0 1990^ICfc^5AP© 

h y #T-A/03.896C«»fc S fff©«***-» 

fco VKo*»©H"eiil995^B5lcÄifiS©iiÄn 

1975-19903Ä. g fF tUCtSSI I f ê* 

s (t Affitc f*t;iiLfct>©©. : n " j © i ^ 

APUîtt l^C*. lA?äfc»>££a*«4>Lfc 

£gttl975-1990*f©lffl,î:. #j75%©üft]* 
*fc» CftliJ|JUyiKJ:S*ÖfcfcL%«f]F 
ffiÄ**fttffcte*6T**o L*»U S t c J :« 
* * t t H î l # * * o #£Ü#*Ä»i:ffl»tffc© 
tt*-f 5>* ijT (270%) i a i * * - * (150 
%) T * o f c 0 j f âKtë t f cOt t , tfvb'T 
(-35%). 'J-<<jT(-35%). ^ V ( - 2 3 

#£g#ÄH»;:fi>*Jffc©li, 1975*f*>£ 
1985^*TfOffl-C*-»fc0 1985^Êl^, # © 

Tl>5o 

B T 7 ' J * . <h < K»m«T?ttAP**Jiftl 

o*sfc»6. #©fê»tt«jswfcfl>tf. -t© 
fêm. ^©«AÄiitfti-rsieijcg^^ii 
fiTLUttSCèfcttofco 4 0 0 » * « ! « 
^ « • ; : o i , >T**è , #©KÀttl975*P*»& 
1990^*TOBUc59096*î>WtfTV'fcOT* 
So 7iJfitf4J, 1975-199C#©HlK#©a 
J&S|**|6Ü;StfTHfc ( 5 % ) 0 v t fß l r t© 

t ^ T © S - e , *©S*ê*J*fö5% ( +* - r 
* * * ) *^70% ( # - * ) ©ieffl-e&TL 

T ^ f c o 

©£S®SfêitfiK£;£|ö]LTl>So : n & o 
a««. »ras, anttaifó**, iB t̂i-H 
fc*ttTtitt<, ^©ftSftf t j f i t t tc l l -*-« 

A$5>©tgg-?, &A. SU. MS. »IX, 
Ira, »ftlc*tt-*lÉ8fr£fr. *fcl**©$fi 
Aic*jt*aaô*fctt»iraiMKJ:-»Tiï^ 
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«:n&©»aï«. ztii-cizbmttïïm 

<ZW y,*? h i LT, I f S f g i : f c y 5 3 X 

ttz. it^mw. mm. mm. &&sm. 
&S8fö©fca6, %>m<omi-ftmz±z>-

«ttiï©*S*M:. c n i T o i c ^ £< t c 
Slfô*JBft]si©-e*ofcL. t f c c n s t 

So /hSSt t«IÄ/ f f l *®aKJ:ofcSi f fc 
*,• * © £ & £ H * \ S^WJcfira©JR2Stt 

tiifi. *n&HJ£föB5fil3fc»)TSH©«S 

JRÀ*ifc&*t>©Tlit tvv, te*. GfeïW 

©, i ^ n i : : o ^T* r f c f i i . >o « K K B J Ê 

JRÀ*ïfiSa*cèfcttS**. -Äf tüW8if¥ 

haâfc 0 *M2À£ k> fc z>+©T& S 0 

8.2 wiamtm 

Tß;£©I!l5fc*f&.5ffii©aKJfltt. s / x ? u 
**©RokuprT*>S 0 £ © & & $ © & ] : £ « : 

1934^-C* o fco ± 4 V *• ') T© Badeggi IC 

$>*mtm.ï&&, i953^»cfiijÄ*nfco «8© 
5Jf3ÏJi, ^ - ^ - T f i , Kumasi. KpongT. 

'J ̂ ' J T T l i Harbel T . £ fc*©&J; : l i 

SuakokoT. e&KtfVt 'TTl iSpuTfffr 

ttfco 

v i c ü H ^ W ^ P / r (IRRI). : M * * ' J 

TTJtt4'«rvTl%7^KfiiJ2&*tifcgSS& 

^ß^5ff^3r (HTA), ' J ' O j r T l i t y n 

b*TT1971^lcÊij&;*ttfc#. mi (1988^ 

KB) "Cli. 3 - h a ?#T -A /O^T<rK* ï 

*»n-n*5fflT7 'J *ïîf«fâ£(WARDA) 

©ffiftffiJBK «k o Tf i j$* -5 tfT O 5o 

ja£30tt^Ltt40^HaK. S T 7 'J *©fl 

B a & c m ^ f c s ©^ic j : o xm> h n r è 

fco i l i ^ o T i . coW3£«ïlcrt®/J^fi 
töKfc#otSf'ÉS'**Al::fêj&*ottfct>© 
T*«>. *©*8Bai i i»-©3Pia i?-e. L 

©*;8B£#WÊS/x*-Mi:M-*-« T r i ? T T 

©SEL! K fê»Lfc t>©T*ofc ( I zace t a l . 

i990)o BT7';a©rtPi/JM£itEW:lg£-c* 

S©T, cn t>©33äl i*-n&©£!!#]&# 

•f, L f c*^TCnb©S3ÊâJ i ^ lCo^T , 

fc&fc*>ofc©T*So 

fll£/J^©B3l£lB&WtëH*J: »>flK 
aWt4fc»¥BSWlW3£**fé*6*ifc©li. 
i®£l(ffil3 <* & u© C i ic Lfrfâ gts. ^ © T 
* 5 o c©a©5ff^ l i , 3-Tß, ?ST7'J* 
I C i o T , l»<o*-©g!g&@©fc©a:g|BS 
W<tt>©è©»Er*â»fcPAt tBSTï |ga 

• f-vICteoTl^So 

UTA». 19804fKfiJtE*UfflWft:/os?* 
? r (WURP) *Jft»fc**. c a / D ^ ï 

? h a, (* 5 y r-c) sira*g • &mm% 
m (ILRI) èï4SMî?flfê03r (KIT) £ © Ä 

f û l T O ï è n f c i O T i S o ttfc, ILRIli. 

Ë m 5 * r ± « 3 3 S l i f f £ B r (STIBOKA) 

Winand Staring CenterKBJiKSttTUS)0 

£fc. W U R P K f â ^ - r s i O t L T , -Vi 

•126 — 



7^** -C ! i . ±Hfi • #BB5Ê8B (LWDD) 

(NCRI) # * o f c 0 

WURPOSBlgMTCtt, * ia#«tf&Stf 

H1"*-*tiS***JR**nfc(Hekstraet al. 

1983 : WURP©f8£«o 5 *>, S$l r©i© 

S t * M S>* 'J T O t y f t i f i | C * 5 l t ^ © r t 

? M i . 1987*JNc»*7Lfco 

1990^K, UTA«. rtg/Höft©gü£ 
ffl&fcW-rsïtë£*aÊJE*tffco £©ffi&© 
- IK BS« , r f f iT7 ' j iiRzftp&T? ' j * 
K *s y 4 rt &']MSttrc©K?F©^«R*& tf 

suffit. t f cco t f f f iKä-JHT, en* .© 
* x x A jco à nsp iœ i h- £ n s & # * 
t aH - f 5 i l i JC*5 J ©-e*S (Izac et al. 
1990 ; Spencer 1991)0 

C©W^B^^ä - fS fc i6 , ±*fofcfc© 

TV>* : 

- $ 1 ie. rtft/Jvfi«IT©B*4«3RKo 

cnteli. rtft/JvffiiftOitttÄcm*«! 
^ © Ï S « © « * , - e n ^ o ^ ^ ^ Ä S i / 
* n 6©±ü6f m* * - v o o s . -e n 
& ©£sg£& tf nfô3S«»c*t-r s w a - * 

r . rt^/MS*fitcMt5i.^v^tt*f-

r ^ 5 S * © « i s t < < > - ' ^ t © * i ê t n 

T O * ; 
- s B 2 o i © è L T O - a i o g » t t . fót& 

Wof4»ÜK>Ht * «H f t ïH©S* f tK 
B83ËLfct>©T*50 Ctt&Ogfitel i , 
f « « © i g l l £ i ! £ © £ f c 5 ffi&JtS 
*è«WJloïtS. fi*4£Sfc*ft-*SM& 
SH©JÊAft. *nfcV»*v>*JSofcfé 
«©rt»?/]M)îiÉ®l*âWRCf£»¥W-
lïAW*f^©flFiAào-9fcl>036*â* 

- A » © i 0 è L T © — * © f ë t t K l i . öfe 

cti è o f f i f t - r ^T l i , S E S S I E •>*. 
f-A (NARS) 4SR«ttJiat*fi!%tt**6ai 
é & n T l ^ o ttfc, C©NARSIi, üiXb 

©S»0Afè*i iRïö**4±-e*5Jfctt?ff f i 

WARD A (1987.1988) tt. ffiT 7 'J *; IC 

*oTÄ©3* f f i f t £« *®$MB* i * r c . ïfe 
B©W^H-B««©*S*SE»Lfco +tt*> 
S. T » 7*7 y K / r tü f iS« !Ä t * (rtft/h 
fijfi), * ^ / u t t # (««HigflO. 7 y j f o -

T -, y 7 v K / r t i £ f f i f i «a« i f cooT* 
•S i . W£<0*«W:. i l & K K & £ . 38% 

n t l ^ o 1990*Pfc, WARDAI*. a - h 
s? # r - ;i/-effi fFî l*©#!l£H i38ttt1" 4 fc 
#>©P££$&a6fco « » « « © f i â B i 

©mw^äLT . «s f ïs 'X f -A t tooTœi-
tte-g»©A*Hlt*flJfc, ft»c£g©g 
S*Kff l - f 5 C i K Lfc(Becker and Diallo 
1992)0 £«TC, » * f — A { J . SiOfö«. 

Ä«tTO*«WJB*»8Lfco ÄRfc^B. 
* f t*na*«ff lLTv*s«i f t2FÄ. » ® @ 
ft. « f t . » Ä E Ä i i i : * . s s t t n « j £ « 
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WARDAti, *tlbfSmiC*-hî>#T-

*B8JSLfc (WARDA1991)o 
a & WARDA, UTA, - M ^ V K X * -

«!«glJRff3£tt® r+»l£mT7 'J ÄJCfctt 

4 rtl£/JM£tt©fi^£ffi£©^^ffitt W 
J£oV>Tta*LooTl»4o C O î t H K i o 
T. ayy-'/nÄrrn-fji, gas 
i ^ - V ^ f A - ä ß l l , Ü5T7'J *«!«*» 

©ß&£ffi¥W«H*W*K-*Sfcä©ia;*J 

PS-Ctt. C©£5*mH©Bfflitt£ïg*x.T. 

ftl£/hffi«!©?iJfl?ÄS è fSIÏPlllltt* Bfë L 
fc-a©fi«**Ba5g*n*j:èett*-5o 

f. rtI^/JM5«!T©S8ft»SKKI1-«W^* 
ü*!>T^5o ^©m-ÜPgiLT. fiftfcM 
ÄLfcB-a^ffi*©«fH36*W6*»K*nfco 
COUÜÖTI*. *fR3800M©!?Sfil8ËlBl© 

©s^ïs©aa***nKj:»)S<fflôLTo 

SSöiüR è ÏSff 5/ X x A ©&& ICjgûa**^ 

rtl^/jNfi«ï©Sffianèirffil?}BB-?li. ÜBT 
*t t£^t t tö$©«UBè*Xè©Mfiifco 

#Œ*&nTHSfc©<!:LTli. ©ffloätfc 
ßEe3Q»'J v$i£»c«fco/cÄ©nJfiEft, 
Sufp->xf A©2feßii>4fce©*i*io c 
n6©3HÄ-c^ffi*nTv>*©tt, » h < £ 

jifi©Ba5Èi=HaîLy!:fiîi5wacmîè-««w 

7*^*7-7 r V C © ^ ! * . fiv^tî*Jc, 
^Ba»*fi**8OO«JBU:0tt!«K * o T, 55 
*SStt ( 7 v / 7 y K i l i ) £«><'*££ 
Sl«^WK»aSKW 0 *flü c £ Ktt h *> o 

ie*So « « e . &£ftfö©»*äEii©fcä. 
/ M D - ; H 7 r - A * i | 5 ^ è n 5 C i l C ^ 6 
9 (Sie and Dembele 1991)» 

* * *#&•?. i96o-i97o«f©ngK. pm 
/jNfiHfiK*6nsv^<o*»©«öB^w, ± « 

1970-1986^©B3K. *&8ttfë*HBftKÊ 

$©&?!£ L £©-?&*<> c©P.3fc, rtfë/h 

*©Sfi**îTtt*>n* c 4it*-»fc< tt*»-> 

*SS*Ä^IE©*A***flW8 KÏW/T. 
nl£/hffi«rc©/J\BKi «Sift •>x T A£$ij 
» U *©3ÊE*HSfc». R)fli§KB©(£8l 
i *B6ns :4K«o ' fco 1986¥K. ££ffi 

i J C ^ o ^ o C©7*Di?*? U C i o T , F1? 

Ê Ë ' J « I £ ^ T 4 * » g # K 8 i J s n * C è 
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