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A B S W C T  
m i m  poblm' is rmqpked m u s e r i o f ~ ~ . t ~ N  to,hmm.bejngs* foreshy and agrim ftuml acrivitim 
in the' MaI ,$ ~ i g m r . i c ;  : m-'uf l@~:  ~f~&k.<<pt&~&rhg methodr of water 
r ~ o h  co~~troi in th -$e&jafed ~&@"i$d-@T&i&, i$ ~ + ~ ~ @ : , ! p ~ ~ e n t  ma qf the Mgw 
Repabiic wm +czsfizk&' T k W  iwo'via@&'&-'hi@j ~ce&~~~~$atzte~ion'. The three methoak of 
em@oB cmtfbt-iiea 3&Y&~U%f%dirdir&~@&@h a% ~~~~. herbaceow plants were 
tfren ' ' ' to &e .*&-l@'@ g&n,~#.rhc dvi&&dtF&& regeneration, &ta mt1ectsd 
i&I&%wu -'& &wIU ;~:*m, -inwwpi h d  herbuceous vegerutim, 
sfandl &mi@ M~ihe &&u'iWl , ' a f & ! ~ # 3 ~ & @ & , : ~ f s : ~ ~ @ d @  " . y G 4  - -"- Biur,M ,. pwducdon and grsd 
&ns'f&tofhw&ih %$&P$ ~~@~$%~&fi&$v,& i)14 ~ & h ~ ~ ~ ~ ~ & q w e n c y  being Grmineoe. 
2%if~h@" by-s_ 3r&ii#&$. f ~ ' j &  &3~:~~2&&&&&. O$~-,I I~IJ and 461. I2 tom for 
~ o ~ ~ ~ , ~ ~ . & ~ : j & ~ ~ d ~ ~ ~ h d  a %,; .., -the sire hm no signgcunt 
i@&ke. ott--'bi"& p&wti& -wh'BtriW #&hi@ &$t&a;i3=&fbi; signwccult injruence on 
pduq'ivn rc the s m e  Iev#.o~prpbabfII@.-~Tk@ w@4--6f:~&@@%@w gme the b w  mdt in 
herkern @&tian wfiqe tk ee& d.De@l-Iu& &chrtiqwk*gmd me of tree swvival for 
thgi&d trees, -me th&e vthd were e m *  in -folr con WI ,in the t w ~  sires. 

A very large scale of water erosion controI 
techniques exist and their use deph&- - 

lwgely on the type. of: spil, t l ~ ~  degree .of 
erosionp the slope'and cliinatic cp&ions. 
The .general cl&+lficWn of the erosion 
control tdnique has be*broadly euped  
y < w  two categories which am. biological . 
and-mdehmid {mfinkering) metho&. ?'lib 
p r e f d  method is Usuzilly the'biol~gical 
rn- Because ' of ' its fle%i6ility, 
adapabiIity and cheaphess. The-pl&ting of 
;p ambination of bees, shrubs and ,grasses ' 

for the purpose of msi6n contrdl had& 

efictive1.p' used to contml . surface-run off 
& & 6 ~ : ~ ~ u & n g  soil lrrsses (Allen and 
&&l,l?!&:Z~l& 1988, Lewis 2000 and 
Y The environmental 
&i:fi@W:&..of protection of the soil 
surhibe-&:&!adequate , - vegetation cover 
,hqs b"-: e:&~ itjto and the findings me 
doi:Gm@@$-'fhe' , . _ .  _- work of Wang et bl 
[$@ :, 'Thei pn;Jwce. of vegetation 
imp*@' -:&I physical and chemical 
-Fr@&tiei -&d therefoe increases it 
rei*2&11w: tb W o n .  Tree and vegetation 
m&$t@w- &ji.bve'soil .status. 
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Rpults and Discussions 
The reflllts on heegeous biomass 
production for the' two sit& are_ presentd 
on Tale I .  .The d y s i s  :if vwiwice rault 
i's pmhted on Table 2 while:-the 
result is p m s q t d  on Table 3. The to 
biomass production of herbaceo 
vegetation for the two sites was estimat 
at about 41 3.15tons and: 46 1.12tons for,.--, 
Babarangua and Kougouptche respe&ively~&~: 
This -production varies depending on the 
techniques. In the tnio sites, the &ibm* 
production is higher in wal1"of stone than 
Demi-lune, while demi-lime -also produces 
more biomass than trench. 
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Table 4 shows' the different . .- - . mode$' in Tmch for the two sim 
h e w u s -  species .On &e two .site$ h a  : , - , ,- &@'A ' +#@&mal - - #I 

analysis carried out 
th@$ffequepcy ~Capp'afitiori.and'~la'@,&. ; :: :@ H%i:,L . I ; p the techniques in the two 
prefi&e. me ~efe.' kvded , a  ,p&. 7 -1 : & J ~  d.. <,.,.a &~~&Wtd, >. .-= ," ih Table 6 showed that 
domih&wof GGrnjheaq -wi~'-@ayogon "- . .  . : s*.. e&q . on rate of soil cover by 
schdEianthw &~g-th&.hi&&t frqd&oy .;. . - - . ~Eeh&d@~vigetaiion was not significant 
of '44,' followed b$ '@&ha b p 7 0 ~  aid -= - +K& &&&I 2 5% level of significant. On 
~efiniW& pectim'Ilatu&.with f&pipci'esL - 'the d&& .'hi$d, the techniques exhibited 
of 3 1 &id 29 k,~$eIg  The itle of soil . I : ._ ::: <&&nifisb"&ffmce at the s h e  level of 
wvtr by hedmeouswetation-as rep&@ : -1 fibbbf li+.-~0h- m f m  analysis carried 
in T&le 5" ihbd a li&&t '--.:': v.<z..:.-+L -.-- A - * .  - 

:*$ut com@&@;d&mn;ce morig, the mean of 
68*57% fix ~ l b t @ ~ : i o i d  '5256%' for'.;:. : ' ._ I .  fli<~~h&~&~i~ues'$howed - that, the wall 
. ~ o ~ ~ o ~ m b e  sites in df :cine ,?- . *  - -s'&&n'ii@%,'~& ?:- - -, .bm result'& shown on 
agaipt the lea&. 42.50%' " &d" 3 1 ,&% 

.'. . - .  . 

Tabre 4: List of Herb'aceOus S ecia ides&'&& &thew~ sites 
Swies 

P : 4 . <  .y., . 'F&qiesll ,Site Ecoloay 
Family , % ' - Bab - Koug TV-LV 

~ i d a  cordifO~ia - .OS 
Note: Koug. = Kqng~uptache Be. = Bahaqpa 
W = TOP ~ersmt L;V = h w e r  Versmt 

TV-LV 
TV-LV 
TV-LV 
TV-LV 
TV-LV , 

TV-LV 
TV-LV 
TV-LV 
TV-LV 
TV-LV 
LV 
LV 
TV-LV 
LV 
TV 
TV 
LV-TV 
LV 
LV 
LV 
LV 

Table 5 Percentage af S.ail[.Coxer by Herbaceous Vegetation. 
Site Wa@E stoiie c - - Demi-lune 
3- 68.57% 42.5%. 46% 
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-TaSIecI3: List and Frauency of Woody Speck gfter Treatment 
sp@ . . .- a - , ~&&,i - < Z ~ u e n c y  (%I 
Acaeid W i m u  m+@v . m., 
COFA* niicrmthun TV&V - 34q. 
~&&!&&l&- ni. 21% 
Liptar'ieniii kasrafe! W + D V  l,l% 
PI"i&kja retidatum -T.V ' -15% 
C u m b ~ t i m  aedeatum T.V U0/6 
A~cid:niJdtic~ D.V 16% 
Acacia senegal . D.V 31% 
corn#@hora @cam D.V 8% 
C d o ~ o p h  pdera D,V 4% 
Ziziphus ma~riE3urra Tv  16% 
Acacia albidtr D.V 6% 
Prqsopisjulrfroru W + D V  11% 
bra semgiilmh ,?.v. 24Yo 
Other species T V ' + ~ ~ W  

* .  . 

n/ = Tq Versant, DV = ~&n.~orsant  
"other specieJ" he~irde ' iombrdiin glIuh'n~it r3rphue~e thebuica, Acacia laeta, and 
PmkWo~t~a a c u k :  

Table -14: Remaining ~Versant Land rto-be. taa& _Thn~Y)ygh. E ~ s i o n  Control work and 
'&c@.iques t6 be;w- ' % 

Uilhge ,, Phk~~u'(ha) l&in-~&t.@a) Eroded glacis' Total (ha) ' 

Bahmgua 0 228 113 -43 I 
K O U ~ O U P $ I C ~ ~ :  4 a : ~  r94 . - 80.9 323.7 
Total (ha) 13&.8 193;9 ' 1.93.9 754.7 
% f 8Yo 26% 26% - 
Technique Wall of stone - .Wall of stone -k trench Demi-lune 

Conclusion 
Within the scope of this study, the 

three methds of bioexrghe&ng mebas 
assessed are ~lativejy - e%tiye, k ttie 
)duction of rat. of,water msipn iri the'two 
d i t e & f ~ $  du9.b~ the low& rate of-s&ival 
0&ms $lmted on wall of 'stone (433J fa 
B m g a  , A :  and- 30% for Kougouptche) 

compared to other two methods and 
co@idei.irig the high density of nahuaily 
re&&&& bees obsemed after treatment, 
tmnkb:'&d;diemiflune basin should be give 
priority'~&i~tiib choice of bioengineering 
methbd&to;be adopted for erosion control 
for .* &is;" - I  . 

UNIV
ERSITY

 O
F I

BADAN LI
BRARY



L -9 --- + % 4 9 w * 3 r 3 7  7 .  i r ,  .-:.. 
T. 3 2,P, .,Y.rq 

I . : .. . ,. -, ... --&za<w-&.+- - 

Referencw - S h m a  A. K. (2000&;h addition in 
ellen H.H.'- and L&h J:R: .(1997&. ' , ,', . . . .-' Tkdition: agro resry in Arid 

Bioehheerieedhg fdr streamtian% . .. 3': 3' Z&$s 3 1 n d i a  Leiso 2(3): 19-20. 
erosipn . &port- k?? Sterk 8;"20'&: ,--u- - . CguSes Consqueices and 
Guiddjnes. 'U;S, my Cow of ,C@Wl of wind erosion in Sahdian 
Engineers, Wpshiqtbn.,9$Jpp. , Africa. , h d  Degradation and 

-?Muason N. -W. (f#$l"ffi~; &ay -.of the ' 
=.$ ' 

h f o p m e n t  1411): 95-108. 
, > ,  I: - m n  for SU&&JTO~ fhilure. qf-soil -. Stiles - 9 8  Engineering with 

.- G , ,G,  ~nseniatidn ?)fdjedfs. " . FAO soil vegetation. Landscape Design 
' - - - ;.* 2 - s  bulletin 64,;Rom:~;' -l72:574 1 
a. - - n >  

5 -; .:3?f$k&s - c ---,&,*. L.H. (20b0). SbilBiaetigineering . Stocking,-.M. A. (1 986). The cost of soil 
an dtekrhati've to .. ' ati'&S$Be 

,. p: ez efp~iun in Zimbabwe in t e r ~ s  of 
"* managern'eht-a p~c%cal @id&.' k: T h d '  -. .. Major . -  Nupients. Consultants 

,.- ~ationaf 3tipk&- s+& Teim working paper no 3 Soil 
: USDA Forest sedce; dp 1-47: CQNsemiti on Programme . - 

- L;, 'M.H. ahd ~ddl&& - K.E. f2002). 
.\ Bi z&&*&.-..g 3 . -&, 

F;4'QA"GLS Rome, 52pp. wang,Q$;g-'~i~, and J Wang (1998). 
alterriatiye to tia%$i&iN _ ,, . -. +$n&j@hg, Iq~r@tsd , -Control measure for 

.ifiefi(jd& .., - -  t ,JjIO&~m . - d o '  $mrn&i@, I? , ,.deSeftF~cation. China 
. s W & t n k  diliiatioit :. i&ign' hblishing H6use Beijing 255pp. 
. appma&. .&~c&:  :wi-tf;fian - . yarlj.a;:%;-,,@&$, K, ~an'g h d  G, 

. I  . ~ m m ~ ~ , $ @ @ ~ ~ ~ :  : * &  b - , , ' -. - -[@g$s$l$l$sid Chmefi*jm 
&ri& J. .V. Cf 98 13:" Q e .  use of Soil - $~'.-&-ti.ol' 'm tasures in China. 

lass toleranced& d mgslli.fo? &iI.-- P%cCWngs , of 12' TSCO 
C.on&*iion. '.hi ,; Mdr'g&. - eren~eBeii bg. 

' Wile: 3%350, I * < < -  ' .'.-. J 

. , : ;@&@&, x A; (200 1 );Mliaagement- of: ! & w & a . ~ m i d ~ ~ ~ m  Waw 
: ,~rosiori @rifdl Asvi t ih  A Cha 

~ @ d y  -of ~ a & a - ~ d e ~  Vim@. 
bnpubliihed k ~ & j  DeP of 
FOM ReSOumi - Mimgem&it, 

134pp. 

UNIV
ERSITY

 O
F I

BADAN LI
BRARY


