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7;he values of Piliastigmo rhomtirrgii incl-lr~de izs use izi such arm 
as herbal medcine, as a b~on~se_for~Ei~~esinck ai7dpossihle uses in 
ecosysrem srabilzzation. It thest uses tha ~cessitaied an 
inve~tigation - - -  . into ifs mode of gennii~atior~ md propagmoz Z e  
geFi?gtio?7 vials revealed thuf ihe see& km~e -seed corrt 
dopmzcy, a ~ ~ d  Ais can bz broke~r 7~ subjecting them to 

- % <  ' .  

corgm~a-aied sulphiric aczdfor up ro 20 min. -The sezds hsd a v e v  
ni&&dgran& ~-mzgt' -for Ihe mncentraled acid {up lo 120 . ~ t l ) ,  .. 

h+ajfng ihe exrent of rile ihicLnnrss oj t i l e  I c i Y .  lhe rooti?!g rriak : 
sho&ed ronvimingb; lhol P. ihbmi?~~j;  cabnor be proppled 
6). ?~egeta&e rnem~s. 11s frcquem' ocayrmre a@ rhe roodsides 
,was .-. . attributed . ,- . to bisPerSa~ .Aj: hi-qock. , - .  

. . 
. . .  

. .- -.-- & .  - +--_I_<-- -- - -- - - .. . - - - . - . - - - .  - r . :  ~ ~ O D U C T I O N -  
~hilibstigmu .- .- -- .- tho~ingri  is mostly a s h b ,  but some have goown 
igo2.snalI sized t rees called. n-icropherophytes. Irs m o n o m y  and. ' - * * . . 
W b z r t i o n  ~e well documented in f ie  flora (1 aad 2). It occurs in 
$--G.of west, East, North, South and Central Af5ca lvhich passess 
s k ~ i ~ i r  --.-- environmental . condiiiorts like the Guinea Savanna Zone of 
Nieeria. I n b e  (3) reported on some of its uses. 
*Present ,.. , ,  . . .. address : Depamnen; of Botm y, Xnarndi > ~ i k u ~ e  

, .  - 
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The &wdance of P. 1hor;linPii in +k &im 
Zone of Niserix, as well as its - .Giko- by both li~gtocl; 
and m4dIife necessitated, in the first place, an inVesrigation into its 
ecology and biology (4). 

The main purpose of *&is paper, therefore, wes to bring to 
the fore the large potentids af fhis largely forgot& weedy shrub 
in the Guinea savanna zone of Nigeria. Having estabiished its 
many uses, it became nes sary  to examine its modes of 
centination and prop&on. - 

The smdy areas w e  located in .the fbllowlng parts of 
Niseiia:. ICainji (Kwara State), M o b  mier State), Yelwa 
(Sokoto State) and Edunabon (Qyo Srate) and these are areas 
where the plant is abundant. 

Potential uses in the ecwystem 
P. lh~r~nrngii serves as a browse plant; its leaves, when young, .are 
eaten bv livestock while its hits in both h s h  a d  c h r  conditions 
are reliihed by bo;h Livestock and.nildlife. The nitro& contat of 
irs leaves have been assessed and the level found to  compare 
fmourably with those of other browse piants in .the same area This 
iclentises'the plant as an important browse plant in the G.linea' 
Savan,:a Zone of Nigeria. lSlareover, in vi2w of the fad t k t  it 
fiushes. i n  !he middle to late' dry seesan when most of the 
herbaceous pzsture species hzve shriveied ,md died, i t  . .hzs . the. 

: potenrialto carnplement them as a , . .  , of forage during the d b  
sezson. . * .  . .  

. .. - 
, . .  . . .  . 

Becaise of its dense %iiage it cm provide c~ver  far hurcan 
. . 

beings especially: during the drp s w o n  and can even c e a x  a. .  
mitable habiat for anirniis in view of the. shde its dense io!iege 
curs'bn the ground. Shrubs a i d  iiees which are ~ b l e  .to -provide 
wvei ' and food are critical in creating wJdlif'e, habitats ' mi: 

. . . . 
maintaining their populzir;ons (5) .  . ' . . . . . . - ' . - .  . ' . : 

. .- The cover ,mr!Gch the, =we ski: picl.lGes over the SO~! - 



. -  . . .  - . - . .. - . - . . . . 

:.;':+r&d. ivb4  ereb by decreasiog tfieir ' eroslie influen= Et .cat G: . .,L 

t -.'?:.:=d&~ce the d'iect impact of sunshine, fiereby d d g  evapo- 
i -- L. - > I  . . [, -:$;! mphatim .. - 

.- 

. A ;  - The)~ . ~ o u l d  ~ S O  $ important in promo* roil E d i t y .  - ;-:;:? ..::, ' : 
i -<-;This :has been r q m 4  fix . o t h a  +bs (6). Kimgen .was 
;;-:xj: .concenoated, in the soiI under the- 'canopy of shrubs, h s '  
i . 3 . .ffmmthting '2slands of ferdiry" in the theecsy- (7). Suck, 

b b s  &so play 'a \'kt' role in the. cydbg of nutriems md the;. 
. .  
f .,-;!destruction ',taus a significant. reduction in ecoqstey 
i ;55.3~rDducliviry (8); By xewnng soil fertilityzind vegetation cover 27 
f .. .. -':;.hose S~ZS. destabikd by .improper h d  . w- plants ' mzy be 
~-:~~--&nporeant in preventing desert'encraachmeni..(6)- 
? -2,--. . ' 

. . 
. . .  - .. . . .  . -. . . . -  ., : . y .  rk.. .. - . . ... _ 

L. . .L . - -. 

i~edieinal :md other uses 1.. - ' - . . . . .. . .. 
. - 

- . The root, sfem, leaves, pods : and' s~~ haye keen identified ' 

' ;  having m&cinal and azhs .I&. some ofthese L S  have been 
~ e p ~ r t e d  while some others were elicited froIIl in;eniex.c 

' 

. conducted' ob the: 1wa.l. .people in the course of prelirninLry 
' . investigation on tbe starus .orthe plant in the.  Grilflez S a m  ~ b n e  . 

ofNigeria-,(3). 
Among the Hausas, Fulanis. %baris and ?iupes, the 

water fiom t h e  boiled imves is used ro +move p i n =  worms from 

, - the feet.of infected persons m d  also treat dysentery and general 
body paics. The leaves are d in Tanzania for treating snake 
bites, while the young leaves are sqild k o  sores to .cure dag 
bite (3). fn some pans of Yoruba land., the leaf d a d o n  is used 

-- -----for- - -  b a ~ r  - - n~wborn b2bies rind 2s  A - k i - t C ) .  save k r n  iYon 
rickets: Tne izazs  are dso lrsed in-pepiiiig eye !>tion (9). 

The'Fuiznis, Zwszs md Nupss csp, the bzrk a x a s  to cure 
, :$orsach p&s; m d  . i n C i ~ e ~ i o z ~ :  . .  Se;rcrd. . '@her . 2 s s  of. 21e bzl';: 

. ' ~ f i ,&h . in;lu-5e ' LrGssiiig e-s+S md ~ c m ,  yeij ef of tozi!&.rl.,. 
. . 

. . &u&, mi&, chest ~aics, C E ~ L ~ I I O ~ ~ ,  ciyienxq -2, . ~zxc:y . ,;z\.:. 

:been r e p o ~ d  (:I. . . 
. .. , 

. - 
. - . .. . . 
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M'ickens (9) reported that h e  ~ o o t s  are used in. c u r m ~  
venereal diseases and also hme conuaceptive and anti-helminthic 
properries. 

Inine (33 dso r v r t e d  that  he fruits are used in the I v o ~  
Coast as part of an ingredient for curing coughs; irronchial colds 
and toothaches. 

The Fulanis eat xhe seeds and the roasted seeds are used as 
a black dye. while the hard pods are used to srncmthen portery (3).  
lnine (3) ~ I S O  reported that the people around lake Chad eat rhe 
seeds which are also boiled, pounded md used a drink. . 

In all parts ofthe Guinea Savanna \<sited the fibre from 
. . 

ihe siem is used aj a rope4by.ihe n&ve m @ing their ;om' fence 
called "zma" (Hausa) This is because the fibre is very strong md 
durable The MausarFularus, ii\.ing around New Bussa, use the 
lezves in  lapping moin-moin. 

In lpetmoau and Edunabon (Oyo State) d-ie Yorubas use 
xbe sem in rain-making. 

Because of irs ngmerous uses and potential uses, an attempt 
was made to deterinine h o u  to se&te and propagate the p l ac  

- KATERLALS _AhrD MXTHODS 
The seeds used ~orxhe gemination trials were collected from the  
Gainji area and four treatments were used. 

* Some of the seeds were not treated before _eerminating 
them; . - .. 

.==- -,Somewere&Td;.x- -- -- - - . - - -  - - - -  - - - , - -  
7 

Some were treated with concentrated sulphuric acid for 
vanling - -. ~eriods of time. -viz: 5,  10. . 15. , 20, 40. * 60, - 80, 100 
and 120 min 
Some others were given. heat treatment- at varying 
temperatures. iviz- 40; 50,60, 80, 90 and 11 O'C, and for 10 
and  20 min  for each temperatme treatmeirt 

The first two treatments abcve were kept on a window- sill u~here 
the\- received alternating Light (13 h) m d  dark (12 h). The other 



barch ~ - 4 ~  covered in black polq-rhene bags and kept in.2 q b u a r d  
in a room This was subjeaed to 24 hr of darkness. The lasr two 
treatments were only kept on a ~ l n d o w  siIl where they were 

-1 J. 1 sulnj ecied t o  &iernai;ng iis'ni Bna aarK wn61i;ons. 
-k a furrher teR on the effect of alternating iigh~ and dark 

' ..and toral darkness on percent&e gennioarion some of the seeds 
-fiat were treated uith acid for 20 min were divided into rwo 
batches of f o x  replicates each, each replicate contz?ning rmleny 
seeds per petri dish. One batch was allowed alemating light and 
dark while the other kept in ~o ta l  (12,ikness. This addirional 

.searmein became n e c e s s q  be&e the untreated and scarified 
-seeds med earlier gave pear sexmination. 20 min was chosen 
because it had been found earlier tha.t it wzs elfective in breaking 
,dormanq.. These were seared Ike the others and examined 
re-pl ad\- for germination. 

The 20 seeds in each Pem dish were placed on sop of a 
double layer of filter paper. There were four repljca~es per 
.treatment, so . tha 80 seeds were used permzi.tment. 

-4l1 the petri dishes were regulul?; watered Iight!y and 
obsenlaiions were made on fnem daiiy. 

Percentage germination w2s computed &er founeen days 
when most of the seeds had germinated and iilngki infection had 
ser in. 

- .  

. -4n attempt was made 10 determine if P. Ihomt~ngii muki be 
propagated by vesetative means. This involved roothg mils on 

--._cuttings and ihe procedurs adopted were as follows. both current 
year's twigs and older M s  were cit ~ i r h  a sharp h l f e  inio short 
Jengtks, mahng sure tha~ each piece conrained zit Ieaa rhree or .  
more nodes. The curtings were planted in plastic pots, con*aining 
top*soil coll&ed from places where P. fhomar?gii thrives Four 
cunin_gs were planted per pot and there were four replicates per 
kr t inent .  - 

 he f o ~ b ; / i n ~  treatm&tg were l i ven  to each set of ia.ies; Lt 

e. both y w g  and old tw:gs. 
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* Pramed. horizontally w i t h o u ' f ~ ~  hmarie :' -=: - .. - 
, - 

0 ::-T,fanted horizontally with the soil fd3-y 'coverin_~&e srems. 
m e  whole set up .was :Wed lightly' and exan5oe-d for rboting 
and sprouting ,daily. The k e i m e n t -  =as terminated. afier .-two 

. . .  . . . . .  weeks., ---,>.- . . . . . . . . . . . . " .  . . . . . . - - . . .  - .  : .. 
. . .  

, I  --. .. -- . . . . . . . I . .  . . . .  . . .>-. . _ : .  -. - -.-. - 
. . . . . .  . .. . . _ _ _ . -  I . '  . -  -. - ,_ . ' .Y - . ., _ 4 .  .-- 

. .. . . .  : -  - L - - -  - , .. - -.-. . - .  . . 
. . . . . . .  . ... .. - . . . - .  RESULTS I' .: - .... . . . . , . . .  

. aR .was' no TOOting-.'from .- n&qp' :*-Gr7 Hfim &&lS 
. . . - 

hormones; t k  tuttings.@kd aftfir ten days? ' -  - - 
. ( .  - - -  The -~esults of the m n a t i o n  -trials ake &I- Gable 'j). 
T h e  untreated and scarified seedsshowed very poorger&'ation in , 

both ah&ng light and dark and total darkness. There was also 
not much d'rfference in h e  performance of the seeds kept in 
al~emating IigM and dark iind -those kept in total darkness. - 

Acidtreated. 'seeds shawed hi& perc-enkge germination, 
especiaIly -from 10 min upwards. Acid 'tr- fm pe i i ods  60 to 
1 20 min was well tolerated by the seeds.. - - - .- 

. Not much diffmence -could be 6lxmed in 3t?.z performance 
- -of the seeds treated kith acid for20 m% ' a d  kept i n - & a n g  

light and daik and zota7 darkness; hey ail showed hi@ p e r c e q e  
germination Tfie -slightly 7owervalue fbf the one kept in.&= dark 

. . . .  . co.ddbe&u'ied%o . . .  oae.dzhe s& being-- ,z. - - . - - . . -- . .  -- -- . - .  . . 

-5 -:  eat emment witbut acid ' &&&t'--fted ?ri door 
- - 
whm ~G$ecteri TO beai sreame2' zrk %id tr&$q-~5e- 

. . .  
gsminaion uTzs good, &;rep for ti~ose .keji ~C'C fir L? u, Zc . . . .  .. . . . . . . . .  - .  . . . . . . . . . .  - - - - -. . . . . . . . . .  . min. . . .  . --. . . .  -- --- . . *  : . -. - .  

. . .  
. . . .  . . '... I 

. . - - -  ' The mo6e &'g&z=im 5s ~ & .  9513~n5&5kai s ~ ~ o n  . L -. .. -. 0' one .of 5- .s5-& TO s b i ) ~  f&e * h i 3 ~ ~  &%i~ ~3-5 & ~Ln-1~ ;r:g. 
. . . .  . _ _  . _-. . .  ..-,,. . . .  . -  . . -. . - I : .  - ' .. *.. . - d . .  , . -  - I -  . , .  -. - 

-; . - .  . : 3 .  . 
' , ' .I L 2;::; :!.?:;: ;; .. ' ? '  ' - ' - .  . . . . 
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.. , -Frah the ot?sen?ations n d e  in the field the seedlin! 
: deniii was ve? low in tbe Guinq Savanna Zone. T h  cornrm .3 . . . 
f+h~$y w i t h  tbe Edunahon area'/Deri\led Savm-a? where ahigi 

- - -. 
.~i)ptl;ztion-cf~hes.~edli~~~swas observed: I .. 

he seeds of I? rhoningii 

. -. .. - - . - 
- - . . - i x s s  j - K G  \.%.G- I 
~ { q  3 1, 4 ri 4 .T_lmeated light. -. ! 80 i , , ? 2.5 1 



I ; .  - .  I . ,  

I 80 .. - - 
. - - -  

, ... / 'a, 80.0 
1 00 , - ' 180 1100.0 

! 120 - .- - . I - 3  .' , 1 79 I 9 S . S  

I . . 20 ligbr I - 7 1 I . ,  I 85.0 
. . .  i I dark 5 8  72.5 ; !. 

1. Heat .(before, acid treatment t) i I ! 
40 . 10rnin. ' I ,, i 6 7.0 ! 

( 0  l o  I 20 min. I .. I 
I . . 
i '  . 

50. 19 min. " i ,, i 2  ji:.5 I I . - 
I / 0 

I 
I 20  r;Jin. - I .. I, 

60 10 min. I 
,3 / o  j o  
. . :  . I 20.min. . . 1 CJ / o 

I .  . ! '  . 'SO , 1Omin. . ! ,,. ! 2 I 3 5  I _ _ _  j 
. I .  j ' omin .  ' 1. ;  1 0  1 0 .  i 

I i' jo. ' I @  I 90 10.mi.n. ' i I ,, I 
! L i  . ... ! 
I I ,i. TXTTI. : 7 3  . 6 i U  i 

. . I 
. !  110 :G:nin . . j 7 :  j 4 : 5.0 
. . .  

I 
26 min . j .; 1 0  i o .  I 

Heat iafrer 'arid ~eaxment )  . 

i 
i 

40 , ' 10 min ) ,- i 7 7  j 96.0 i 
20 rnfn I 

. . r so , ! ?OO.O 1 
I 50 '10min ,. / 77 j 95.0 / 

. . .  - 20 min 180 1100.0 
. . 

- .  . 6 0  : l 0min - -  
20 min 

SO - 1  0 min 1 ?, - I - -. . . 
. .  . . .  .. . _ - _ _  . _ - -  - - -  . . '20. mi{- "- ' _ _ _  - 

6 1 76.0 .. 
7 1 21 -. ( 26.0 

. . 1 -  : -1,;. - 110. ' JOrnin 1 ,  1 0  ; O  

1 -: 1 
..- - - -- 7n -..A.A min I ; g  . . I ?  

1 

NSS = Xo. of seeds SOUTI -NG = No. -that germinated - 

% G = % gerrr;inrrtion -. . . . .  

. . - .  -. . . .  ...... 
. . - 

. . . . . . . .  . . . . - - .. - 

- . '  . . - 9.0- .i 0 min , . I y 3  1 1'5 - j 18.8 i 
2 0  min 10 ! O  I 
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F 'Pro pagat i o n  of Piiliostigna thonningii . ,.- 
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+? :.: 5: : - - .  Z)ISCUSSI.ONM'DCONCLZ'SO% ': . .  : . - 

' ~ n e  very poor germination -recorded 'by .untreatG -scds i s  a good+ 
rknectjon :ofthe extent of the domancy problem -&ned by tne 

-.a . .I c - .  ., - r .  . E.ii&j rnlcs an6 bar6 ie*. scanrr cailon '6;; hji: &Prove i;le 1 -2:$5tuation ' very much, but -mqinaI improvement cdu~d 
:~''m?ib~rtla to reduced thickness of rhe tests r e s l i f i  in' a rhore 

. . 
'effect'ive Mater absorption. - r - The results also indicared rhat  id IT- nr8r -pen. 
tfFective in breakins seed coat ciornancy. S i g n i f i z t y  eno& 

i - l h  seeds tolerated the concentrated acid after pr- exposure 
?$orirp to 120 mi& probably reflect in^ the exTern OF* ~ i c b x m s  of 
-'?he testa point& out earlier. In the case of Jndie&- yrrl'haa a 

herbaceous l e p m e .  Jayeoia (10) found that E m e n t  with 
-.cancentrated sulpfiuric acid fw more than 15 & inhibird 

. . . . .  : +plnination. . . .  - - 
-: :- The bptimal level fo; acid tolerance d d  nai be 
--determined when the seed showed such a wide ~oi-ce to 'x.' IT 
%as reasoned fhat in nature seeds wuld~hardly be ~ ~ ~ e d  to such 

! -' -highly .concentrated acid for up to 120 min. Mov+wx, for the 
. - 

k-Pui;IjGse bf.gerfrilfi8iln~ the seet;~,2G & exrposufe i j  ?riccn~i& 
. . .  

%:acid ii'rebm&ended hec ?use germination is  ? 5 s  exposure 
- - .  -- . . . . . . . . . .  , - ... 

In the natural environmeri? acid ' reactibn' -&s 2 rn&s of 
*ea%ngseed dormancy mail not -be possible bectrrsefie level of 
'kcidiiy ii.1 the %&i] determined in .the study plots-is 'Im C~&V& JIH 
.- - --.- $.743;-7G.;:T.. -<r -. .- .:-. -- .=  ,. 2: - -  :-- - . ?  :-.:. =: - - - -- - -, --- 
--J. 

- -  , .  

- 
c; - : It is OSV~OUS from the results that subje- &e seeds t o  
- =r_\ring Temperatures alone did not break rhe d m :  -QII z'ne - ~herrfiznd, if ifor-cv was-first broken by acid and the 
- m s  s h ~ e q u e n t ] ~  subjected to v q i n g  remperaturfes- -tion 

- - I - ~ ~ o t  inhibited at about .SO'C; indicating t h d  * seeds mus! 
Tolerant to that level of variation in the t m e  of its 

!ebn7Gcnrne~~t. Since irs natural-environment is sub-ia to  peiodi: 
burning this resistance offers some adaptation for s r i~?+ i~g  ir: 
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such an environment, fiowever, if the -tempmatum of the fire was 
much than 80'~ or l m  for more than 10 min at this temperature, 
the chances were &at testa will -be charred and rhe embryo kiIled. 

The fact that both ahemtinp l i g h  and park and r d  
darkness did nG produce any noticeable act on percentage 
germination probably i3dicates that the seeds -are not sensiti-ve -to 
such treatment. This could be an a d ~ ~ e  in the wild where the 
seeds wuld find hemselves rempordy or permanently buried in 
the wi1.. . .  - .- 

- Attempts m pmpagate-P. f h ~ n n i n ~ i  fiom cuttings failed. 
There was no roaring from the cuttings after two weeks when they 

. also died. This confirms an earlier obsenation that P. honningii 
m o t  be propagar& by vq&ve means (1 1). . 

Since animRls, both uildlife and livestock, relish the pods, 
they probably constitute the main agents of dispersal. The seeds 
are covered with a hard  testa so that they can easily pass through 
the  guts of these animals and be deposited in their faecal matter 
-where they can germinate if condtions are hvourable pig. 1 ). 
The level of pH and temperciture in the gut of the animals may not 
affect this thick and hard Testa The high incidence ofP- thonningii 
dong the roadsides ki both the northern and -muthem parts of the 
country suggests that ~ ! e  seeds might have been brought there by 
cattle or livestock , - .  

Seedlings were very scan9 & nearly alI the  plots sampled 
in Xhe three: @gd y areas of MoAwc K$nii. and -Ydwa amj wqe not 

- mcomtmd 2-d in mar& o;hers, mert;bder female plants which 
ftas been found to have produced a large quantity of pods (4). This 
contrasted sharply with species like B u ~ o q x r m u m  pardxum,  
Deran'um microcarpurn, Burkea qkcmra  and Cornbretum rnoZIe 

- which ,produced .i large s d n g  population around them. 
However, a fairly -large number of .seedbgs was encountered 
under female plants in the Edmabon area. 

- The low seedling density in the area sampled in the Guinea 
Samnna Zone may be atnibuted to the following factors: 



i-i;:-.b&v\.~r&&bn .. --.. of pods b, a&ilife and hvestcik - 
.? 

. . - -- . - - -  *e .& the pods and see& by an insect pest-a bedc  calked 
;- -. -- ~ a r ~ e d o h  serratzq whose d&ctive efTect can be ~ r a t  m some 

' -. *. . " .pb (4);‘- - .- , . . 
. - . . . . . 
- .  r problA arisir16 '&om its \?en. dick a n d  h d  tesra. .. - . . - - " \xill'  male-germination a much slower process, thereby 

p m o s i n g  rhe seeds so g m e r  predazion by nildliie, I i v m k  
- ? ; ---. .- and d e c t  pests -(especially termites) whch abound in the 
.- - Guinea Saaama Zone: 

, e bronsing of t h z  ?-oung ieavcs b? li~~cs~srock unlike the laves of 
>. . - 

, -  . - . ' . " ... Dera&n and ' f mbrcrlrm \vhicE arc unpalnr;lhie and &ose of 
. .. . BU&> whicb are .oily occasi onall?. corrsurnd (1 2): - ... 
i " the fr-equerru\. zind intensin. of fire. This n-ill desrroy mon of the 

seeds if it is &cicntl>. inreme and $..it' is ~eplar h s  my - - - . -. . 
coqIete1:. efimiTlate the chaoca of sedling e s r a b l ~ a t .  

The" -greater seedhe dens..\ obsenred in the Eduaabon ,m may bc 
to k low ,m4cUdet li\:estock and t~mujx densin in thar z-2 and 

rbe s o h m  parts of the countn. general]!.. It is also possible &I; in t trc 
m d e m  parts of the countq. wkh more \ari'&d dier -such I= smies Wte 
P. thotzningii may be avoided. This is is accordux.e \ x . i t h  t h c  obsen-arion 
bLanimal preferen-. for browse v a p  \ \ . idel  u i t h  thc.smson and i n c  
adab i l*  of ahmative vegetatio~ SO that rhr palaabilit~: 0f.a flora can 
&I not b2 piedicckd horn past obsen.ations I 13). . 
. - .  ...  spire of the problems facing the propagtion &d-gmmation 

of'? ~honningii now: FT;.c are sti 11 ndl nlaintained and abtmdarrt in the 
d d ~ r b e d  -.'of rhe Gum= Sat.- (4). -.ir level of abunknct: 

.- - now, .sa%c.-7-L and the zyz .&.;.. fact that &.ere is no eyidince of vegzali\-c. reproduction 
W -  m a ~ ~  '.% f i e  great abundance .currentl?. beins maintained mast 
havee arisen fiom seed gcrminati on. - However, the. incrwing irrzimance 
of ~ h n a t i o n  these days as a means of pr6jagztion ma!. I d  one ro 

~&babl! me conditions undcr \\-lxich P rhonningii 
TcInodGe~'pro&sel~ horn recdz are-changing in ihe Guina Savanna 
Zone: . .  . . - -  

- ,  . . 
+. .. =-.-. - 
-L ---.- .. . - .  . .  . - .  

- ' ' REFERENCES 
1. H?1tchinsom J. &d DaIzlcL H.M Flora of CVcn Tropical .4frica - 

3 -b 01s Crmw Agents. London 1 954 - 15172. 

30di 

tne 
iiK * 
ore 

en. 

nh 
ure 
; of 
r. a 
4th 
red 

the 
id 
Jre 

=I 0 

Fne 
the 
Ion 
ust - 
Its 

dic 



E L  Mbaekwe and A . 0 ,  lsichei . . 6800 
- . . - . . . . .. .- . .- . . 

. . 

- , 2. K e a ~ ,  R.W-N., .Onochie, C.PA. and S.tandfied, D.P. lu'igeria 
. . T m ,  vol. Il. Federal Dept: of Forest Research Ibadan. 1964. 

-5: h n e .  F.R. (I961). Woody ptams of Ghana x-ith sp&ial 
reference to their uses. Oxford Univers* Press, London. 196 1. " 

4. - MbaeL~k, E.I. Ecolos. and Biolqm of h l i a s t i p  thonningri 
- .  :(Schum.) ?h.D,' Thesis, University of E, lle-Ife .(Unpublished). 

. . .:9>3. . 

5 .  Tdbot-T L.M. and Talbot, M.H- Food  references of some East 
African Wild Ungulates. E. -4fr. A_+. For. J .  27 : 131 - 138- 

. . 
1961- . . 

6 .  McKcll, C.M. Multiple use of fodder trees &d shrubs: a world- '' 

wide perspecrive. In Browse in hfrica: the current Sme of 
.. finowlzdge. Le Houeron (ed.). Internan'onal Livesrock Centre for 

' ' 

-&a, Addis Ababa. PP. 141.- J C .  1980. 
7. Garcia-Mo:-a, E. and hIcKell, C.M. Conmbutioz of Shrubs to 

the nitrogen. econorn!. qf a desefi-\sad plant c ~ r n m u n i ~ .  Ecol. 
-SI : 81 - 88. 1970. 

8 .  Wesr, N.E. and Skujin J. (eds.). Nitrogcn in desert ecosystems: 
. . - US.mP Synthesis Series No. 9. Strandsberg, P-4. Dbw:den 

- 
. Hutchinson and Ross. 1979. 

9. Wickens: G.E: 4Itcmtir;e uses of browse. In Bro\i.se ,jn African: 
the . currenr %ate-of-Kno~vledge. H.Mr . 'Le Houerou (ed.) 

- Inter~ation~l Livcstocl; Cenfre for Ah= Addis Ababa, 
Ethiopia. PP. 155 - 184. 3984. 

? 0. 3ayeol%. A.-4. Some aspects of the biolap\. aod - e c o l b p  of 
: Indigofir@ pulhra WiM. M.Sc. dsscrtation, Enivasit\l of Ife, 

- . Nigena 1983.. 
-- 

. I LMenaut  J-C: The r~cgzration of Afii can- Sa~2nna.  7ri tropid. 
--- 

Savanna. Bo.clrilizre (ed.). Elscvier Scicnri5r Publishing Co., 
Armsterdam. 198:. 

12'. de'leeux; P.N. S p x i e s  PI-cferenccs cf dorrrestic. ruminam 
grazing in Nigeria; S a v a i i .  In 11-ildife Vamgtlnent In 
-Sayanria TJ!odland. .4-ja.i and Halsread (ed .  ) .  PP. 1 10 - 122. 
1975. 

13. Wilson A.D. A re\:li;~\ of bro~vsz in rhe nutritio~i 9f grazing 
anima!s. J .  Ransc Manapcmeilt. 22 : 23 - 28. 1979. ' 


