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ABSTRACT -

The values of Piliostigma thormingii include its use in such areas
as herbal medicine, as.a browse for ‘tvestock and possible uses in
ecosystem swabilization. It is these uses thal necessiigied an
investigation into its mode of germinarion and propagarion. The
germination 1rials revealed that the seeds have seed coat
dorhzang» and this can bz brokenm by subjecting them 1o
concentrated sulphuric acid for up 10 20 min. The seeds had a very
wide tulerance range for the concentrated acid (up 1o 120 min), -
mdzca17ng zhe extent of the thiciness of the iesia. The rooting wials .
showed qune convincingly that P. thormingi: cannot be propagaed
by, vegetative means. Its frequem' occurrense along the roadsides

was afmbuted 10 dzsper.sa] by livestock. -

. P e e e —e e

- "INTRODUCTION

Rhll_z_ostzgma thormingii is mostly a shrub, but some have grown
1o small sized trees called microphanerophytes. Its taxonomy and -
mstubutlon are well documented in the flora (1 and 2). It occurs in
pqn's of West, East, North, South and Central Africa which possess
smiilar environmental conditions like the Guinea Savanna Zone of
Nigeria, Trvine (3) reported on some of its uses.
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The abundance -of P; thonningii in the Guinea Savanng
Zone of Nigerig, as well as its use a5 a browsc by both Tivestock
and wildlife necessitated, in the ﬁrst place, an mvesnganon 1nto its
ecology and biology (4). . :

- The main purpose of this paper therefere, was to bnng 10
the fore the large potentials of this largely forgotten weedy shrub
in the Guinea savanna zone of Nigena. Havmg established its
many uses, it became necessary to e:amme its modw of
germination and propagation. = .
~ - The study areas were Jocated in Ihe followmsz pan:s of
Nme’xa Kainji (Kwara State); Mokwa (Niger State) - Yelws
(Sokoto’ State) and Edunabon (Oyo Stale) and these are areas
where the plant is abundant. S

Potential uses in the ecosystem- . :
P. thormingii serves as a browse plant, 1ts ieaves, when young, are
eaten by lx\mstocL while 1ts fruits in both fresh and dry conditions
are rehshed by both Iivestock and wildlife. The nitrogen content of
irs Jeaves have been assessed and the level found to compare
favourably with those of other browse plants in the same area. This
identifies the plamt as an important brawse plant in the. Guiinea
Savanra Zone of Nigeria. Moreover, in viaw of the fact that it
flushes 'in the middle to late dry season when most of the
herbaceous pasture species have shriveled and died, it has the
potential to complement them as a source of forage during the dry
season.
" "Because of its dense oudge it can provxcm cover for human
eings especially during the dry season and can even creale a
suitable habitat for animals in view of the. shade its dense foliage
casts on the ground. Shrubs znd trees which are zble to provide
cover and food are critical in creatmg wﬂdhxe habnats c.nd
maintaining their populamons (5).. S 2 ‘
The cover which the sense shanﬂ provides over the soil -
surtace will also be 1mpo;.ant in reducing the direct impact of rein +
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Qaud wind, thereby decreasing their erosive influence. It can zisc
reduce the direct impact of sunshme, thereby decreasing evapo. .
pu'anon '
«,. : They could also be mponam in promotma soit ff:mhry "
‘Lbr.s has .been reponed for . other. shrybs (6).. Nitrogen was
concentrated in the soil under the. €anopy of shrubs, thus
constituting “Islands of ferility” m the ecosystems (7). Suct
" shrubs zlso piay ‘a vital role in the cycling of nutriems and the:
~ydestruction ean canse a significant reducton in ecosyster
~productivity {8). By restoring soil fertility and vegetation cover i-.
those areas' destabilized by improper land use, plamts’ may be
Importam n preventmg desert encroadn:nem (6)

B B aar s Skt aet
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, ~Medncmal and other uses .

~ The root, stem, leaves, pods a-nd seeds have been identified as
having medicinal and other uses. Some of these uses have been
reported while some others were ehcned from imerview
-conducted on the local. people in the course of prehmmary

- investigation on the status of the plant in the Guinea Savanna Zone
of Nigeria (3).

- Among the Hausas, Fulanis, Kambaris and Nupes, the
~water from the boiled icaves is used 1o remove guinez worms from
the feet-of mfected persons -and ‘also treat dysentery and general
body pains. The leaves are used in Tanzania for treating snake
bites, while the young leaves are squeezed imo sores to cure dog
bite (3). In some parts of Yoruba land, the leaf f decocsion is used

===for batmng newborn beabies and as a drink to save them from
tickets. The leaves are also used in preparing eye Iotion (9).
¢ Fulenis, Hauses end Nupes use the bark extact to cure
siomach pains. and - indigestion. Several other ©8eS of the barx
“'which . m"lu.xe'z:cLSLuC zrounds and ulcers, r iief of tosthach<
‘coughs, coids, chest pains, d;a.*hosa, dysemery xm._ leproey hav =
Jbeen repor:a( )
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Wickens (9) teported that the Toots are used In. curmg
venereal diseases and also have comraceptlve and ann—helmmthjc
properties. '

Irvine (3) also Ieported that the fruits are us'ed n Ihe Ivo"\
Coast as part of an mzrecnent for curmg couszhs bronchual co]ds
and toothaches. . -

The Fulams eat the seeds and the roasted seeds are used as
a black dye, while the hard pods are used to smoothen pottery (3).
Irvine (3) also reported that the people around lake Chad eat Ihe
seeds which are also boiled, pounded and used a:drink. .

In all- parts of the Guinea Savanna visited, the fibre ﬁ—om
the siem 1§ usea as a rope-by .ihé tafrve 1 tymg ihér i0cal Tende
called “zana” (Hausa). This is because the fibre is very strong and
durable: The Hausa/Fulanis, h\ ng around New Bussa1 use the
leaves In wrapping moin-moin.

In Ipetumiodu and Edunabon (Ovo State) the 't orubas use
the stem in rain-making.

_ Because of its numerous uses and potential us'es, an atternpt
was made 10 determine how 1o germinate and propagate the plam:.

MATERIALS AND METHODS
The seeds used :orzhe 2e~mnatlon trials were col}ec’ted from the
Kainji area and four trearments were used:

» Some of the seeds were no’ treated before qerrmnatmg
thern C . . . I

P - Somewerescamwd IR L

» Some were treated w1th concentrated sulphunic acid for
varving periods of time.- v1z 3 10, 1‘ 20 40 60, 80, 100
and 120 min.

e Some othérs were given heat treatment™ at xary'mg
T,emperatures ~iz: 40; 50, 60, 80, 90 and HOQC and for 10
and 20 min for each temperature treatment.

The first two treatments above were kept on a window sill where

they received alternating light (12 hr) and dark (12 hr). The other
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batch was covered in black polythene bags and kept m.z cupboard
in a2 room. This was subjected to 24 hr of darkness. The last two
treatinents. were. onl_y i\ept on a window sill where they were
subjecied to aliernafing Light and dark condinions.

As a furrher test on the effect of ahemanng hght and dark
and total ‘darkness on percema..e germinarion, some of the sseds
-that were treated with acid for 20 min were divided iato two
‘batches of four replicates each, each replicate containing rwenty
seeds per petri dish. One batch was allowed alternating iight and
dark while the other was kept in iotal darkness. This addinional
.reatment became necessary because the untreated and scarified
“seeds used earlier gave poor germination. 20 min was chasen
‘because it had been found earlier that it was effective in breaking
~dormancy. These were treated like ‘the others and examined
‘regularly for eenmnauon .

‘The 20 seeds in each Permi dlsh Were nlaced on op of a
double layer of filter paper. There “were four replra?es per
treatment, so that 80 seeds were nsed ‘per treatment.

All the petri dishes were regularly watered h_htlv and
obsérvanions wére made on inem aally.

o Percentaoe germination was computed aﬁe: fourteen davs
when most of the seeds had germinated and fungm infection had
set in,

. "An anempt was made 10 determme i P. Ihomzmon cou}d be
propagated by vegetative means. This involved rooting trails on

—cutrings and the procedures adopted were as follows: beth current
year’s twigs and older twigs were cut_with a sharp knife into short

' 1enatr:s making sure that each piece comained at least three or

more nodes. The cuttings were planted iz plasuc pots, comaining
10p soil collected from places where P. thonmingii thrives. Four
cuttings were jplamed per pot and there were four replicates per
teatment )
o The foHowma treatments were given 10 each set of twigs,
ie both young and old twigs.
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- = _ Planred vemeal]y without roouna homonn (andole—acenc
o acid, BAA)e B LT e M B L e S . ;
= ~Planted wertlcally with rooting hormone (lAA) :

+ Plamed horizontally wathout rooting hormone -~ -~.- " -
o ~“Planmed horizontally with the soil fully covering the stems.

_The whole set up - was “watered hehﬂ\, and exam+oed for rooting

and sproutmg dmly The expenment was termmated aﬁer rwo

'weeks L B -

— - —— e =T . .. e . - Bt R T R

U S RESUL‘I‘S—

-There ‘Was® no 'rooung fmm -outings “with- or wrchout roonng
'hormones the ‘cuttings dred aftér ten days:

- The results of the germination trials are shown {Table I)
The untreated and scarified seeds-showed very poorgermmanon m
both alternating light and dark and total darkness. There was glso
not much difference in the performance of the seeds kept in
alternating Iight and dark and those kept in total darkmess. :

Acid-treated” seeds showed high percentage germination,
espemal]y from 10 min upwards. Acid ’n-atmem for penods 60 1o
120 min was well tolerated by the seeds." -- - -

. Not much difference could be- o’oscwed in =ﬂ performance
of the seeds treated with acid for 20 min and kept in slternating
light and dark and total darkness; they all showed high percentage
germination: The sliginly Jower value for the onekept in the dark
‘could be atrmibuied to one-of the seeds being Giseased” -**-=.

~:" . Heat treatment without acid treztment resulted 3n poor
germination and in’most cases no germination at ali- However,
when sublected o hear treatment’ zfier acid ﬁ-ca:m::‘.r, *ne‘
germination was ﬁeod except | for those Lc:r at 8” C for up io
min .. - . = - Ll =

- The moaha“ germinztion is epigest. - ':c'tizmr.a} iﬁ "‘idn
of one of the s’-&’zs 10 show tae an:-f-ss o' % tesie is showr (Fig.
B T N T LtLwWDoIn I L e Tl
4 . - . - . ) - .1‘—"— I
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J"Q."l - Longiwdinal's‘ect"lon of a seed of P. zhormingii '

-';— —— = From the observations made in the field, the seedling
densry was very low in the Guinea Savanna Zone. This comrast
‘*31:?:‘;31\7 with the Edunabon area (Derived Savanna’) where a huzl
‘-;popm"t:on of the seedlings was observed: T
"Ei;tb}; ¥ Percerr age germinatior. of the seeds of P. thoningii

' irom various freatmems

- - - =7 INSS (NG %G’
- = -4 Umreated hght. -~ 180 2 25
datk T 1, 3 TTURSTT
Lght. = - J . 24 300 |
dark ~ ="~ 7123 1300 |
| . |20 1375
o T 186 (00
16 R i8¢ 1000 |
=15 - T 80T 10006
26 L. I BO .. 41000 -
20 P |36 700
&0 | 164  |800
- - —me—
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180.0

. 80 | 64
| 100 . 80 - {1000
i 370 . - - = - |79 98.8
§ 20 Tight - 68 © | 8BS0
: dark = 58 1725
9. | Heat (before acid treatmerit) i ‘ _
| 40  10min. |, 16 7.0 |
! 20 min. - Qg Q |
50 10min. ! 2 25
| - 20rmm. - .. 10 |0
| 60 10 min. v 1o 0
B 20min. 1. - 1o lo
[ 80 10 min. Lo 12 125 .
]  20min |, o jo. |
| (- °0  10min. i, (o]0 !
g ; C Hmin 0 0 |0
110 10:in 4 150
( 26 min - - 0 0
' | Heat (afier acid rearment) = |
' 40 10 min 71 960
L 20 min 80 11000
50 - 10 min . 77 196.0
: . 20 min 80 |1000
1 .60 0 10 min-- " 74 | 92.5
20 min 77 96.0
.. 80. -10min. ., 61 _{76.0 .
T T T Y 20 min 21 26.0
_ '~ 90. 10min s 15 - 118.8
20 min 0 0
_ .~ 110. 10min - 0 0
_ .. 20min 0 o |

[ - 1 .. : ..
NSS = No. of seeds sown
% G = % germination -. ..

| .
-NG = No. that germinated
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cgw o - DISCUSSION AND CONCLTUSION
',.El"he very. poor germination recorded by untreated se=gis 1s 2 goods
mﬂectlon :of the extent of the dcmnancy problem ocgzsaoned by the

'-—‘»'Sl'y Tnlch ﬁDU DZU'O iesia. bcanncanon 010 nox ".IinO\?e Lne

=isttuation very much, but marginal 1mprovement Tegoraed could e
T attributed to reduced thickness of the tests resuftre m 2 rhore
< "effective water absorption. -

S The results also indicated that acid tremimesyt was very
effective in breaking seed coat dormancy. Significz==ly’ enough
‘the seeds tolerated the concentrated acid after prolomeed exposure
»forup to 120 min, probably refiecting the extent of the thickness of
““the testa pointed out -earlier. In the tase of Indigafera pulchra, a
herbacecus legume. Jayeola (10) found that trez=ment with
- xoncentrated sulphunc aczd for more than 15 =n mhxblted

_germination. : -

"z < The optimal level "or amd toie ance :xa:id not be

..determined when the seed showed such a wide toierznce 10 1t It
was reasoned that in nature seeds could-hardly be subrected 10 such
. &s-mghly concentrated acid for up to 120 min. However, for the

+purpdse of germinating the seeds, 20 min exposure 19 concenirated
z acad 1s recommended 'bea use Oermmatlon 1s good at tis exposure

In the natural environment acid reaction as z means of
L L breaking seed dormancy may not be possible because The level of
“acidiry in the ‘soil determmed in the studv p]ots is. lcm {Hetween pH

S and 6y T T T T A

<2 - .= Itis obvious from ‘The Tesults that subjecting the seeds 10
-»aTying iemperatures alone did not break the dormency.‘On the
=otherthand, if dormancy was-first broken by acid treztmént and the
seeds subsequenﬂy subjected 0 va.x)qno temperatufes, germination
L3was mot inhibited until at about 80°C: indicating that the seeds must
be tolerant 10 thar level of variation in the temperzture of Tts
L®rviTonment. Since -its natural environment 1s subject 10 penodu
burning, this resistance offers some adaptation for s=viing in




.1 Mbaekwe and A.O. Isiche: 6798

such an environment. However, if the temperature of the fire was
much than 80°C or lasts for more than 10 min at this temperature,
the chances were that tests will be charred and the embryo killed.
The fact that both aliernating light and dark and total
darkness dxd not produce any noticeable effect on percentage
germination probably indicates that the seeds are not sensitive to
such treatment. This could be an advantage in the wild where the
seeds could find Lbemse}ves temporanly .or permanently buried in
the soil..
_ Anempts {0 propagaie P, thannmggn from cu"tmgs failed,
There was no rooting from the cutrings after two weeks when they

. also died. This confirms an earlier observation that £. thonrningii

cannot be propagated by vegetative means (11). .
: Since animals, both wildlife and Iivestock, 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 the conditions are favourable (Fig. 1).
The level of pH and temperature in the gut of the animals may not
affect this thick and hard 1esta. The high incidence of P. thonningii
along the roadsides in both the northern and southern parts of the
country suggests that ihe seeds Imght have been brought there by
cattle | or livestock. -

" Seedlings were very scamy in nearly all the plots sampled

“in Ihe three studv areas of Mokwa_ Ka.mn and Yelwa and were not
__encountered at all in many others, even “under female plants -which

has been found to have produced a large quantity of pods (4). This
comtrasted sharply with species like Butyrospermum paradoxum,
Detarium microcarpum, Burkea africana and -Combretum. molie

- which - produced 2 large seedling population around them.

However, a fairly-large number of seedlings was encountered
under female plants in the Edunabon area.

The low seedling density in the area sampled in the Guinea
Savanna Zone may be atiributed to the foliowing factors:
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o *'" héﬁ  predation of pods by wildlife and livestock: .

. damazcmﬁ:epods and seeds by an insect pest-a bestle, called

oo 2 Carvedon serratus, whose dwtmctwe effect can be total in some

™ places ().

‘" » dormancy prob]em arising from its very thick and hard testa.

"7 This will make germination 2 much slower process, thereby
predisposing the seeds 1o greater predation by wildlife, iivestock

“%-  and insect pests -(especiallv termites) which abound in the

-=-* 7 Guinea Savamna Zone:

. = ‘browsing of the young lzaves by livestock nnlike the leaves of

7" Delarium and Combreium whick are unpalatable and those of

" Burkea which are on]\ occasionally consumed (12);

<~ the frequency dand intensity of fire. This will destroy most of the

. A_s‘,wds if it is sufficicntly iniense and if 1t is regplar this myv
 completely eliminate the chances of seedling establishment.
The “greater seedling density observed in the Edunabon area may be
Telated 1o the low wildlife. livestock and termite densiry in that arez and
the southern parts of the counirv generally. It is also possible that in the
southern parts of the countny with more varied diet. such rare species like
P. thonningii may be avoided. This 1s ie accordance w1th the obsenvation
that animal preferences for browse van widelv with the. season and the
availability of alternative végetation so that the palatabilitv of a flora can
often not be predicted from past observations (13).

In spite of the problems facing the propagation and germination

Of}’ Ihonmngn now, thev are still well maintained and abundant 1n the
disturbed areas of the Guinea Savanna (4). Their level of abundance

now; and the fact that there is no ey idence of vegetative. reproduction.
may. msan thaI ‘the great abundance currentlv being maintaied must
have arisen from seed germination. However, the increasing ireievance
of germination these days as a means of propagation may lead one 1o
speculax,,, that. probably the conditions wnder which P. thonnifigii
Tquﬁuced profusch from seeds are changing in the Gum Savanna

e g o

| "REFERENCES
1. Hutchmsom_ J and Dalzicl H.M. Flora of West Tropical Africa
3~vols. Crown Agents. London. 1954 - 1972.

ery

ure
i of
L a
1th
ted

be
.
ich
the
ieg
are

of
of
oH

i{¢]
the
the
1on
ust
Its

dic



e P e

E.1 Mbaekwe and A.O. Isichei S S 6800

T '
ey 0 A

c= i oot " e

u' .

“up,

(V)]

o

10.

Rw.\ RW.N, Onochle CP.A and Stand:ﬁed, D_P. Nigenia
Treas vol. n Federal Dept. of Forest Research. Ibadan. 1964.

" Irvine. F.R. (1961). Woody plants of Ghana with special
- reference to therr uses. Oxford University Press, London. 1961
- Mbaekwe, El. Ecology and Biology of Piliestigma thonningii

(szhum)”h D. Thesis. Dmvcrsm of Ife, Tle-Ife (Unpublished).

'10\‘\

Talbot__ L.M. and Talbor, M.H: Foad preferences of some East
African"Wild Ungulates. E. Afr. Agric. For. J. 27 : 131 — 158,
1961.

McKell, C.M. Multiple use of fodder trees and shrubs: a world-
wide perspective. In Browse in Africa: the current State of
Knowledge. Le Houeron (ed.). International Livestock Centre for
Afnica, Addis Ababa. PP 141-- 150. 1980.

Garcia-Moya, E. and McKell, C.M. Contributions of Shrubs to
the nitrogen economy of a deseri-wash plant commumr\ Ecol.

181 - 88 1970.
W%l, N.E. and Skujin. J. (eds.). Nitrogen in desert ecosyvstems.

- US/ZBP Symthesis Series No. 9. Strandsberg, P.A. Dowden
_ Hutchinson and Ross. 1979.

Wickens, G.E. Alicrnative uses of browse. In Browse in African:
the .curremt  State-of-Knowledge. H'W. Le Houerou (ed.)

: International  Livestock Centre for A_fnca Addis 'Ababa,

Ethiopia. PP. 155 - 184 1980.

Javeola,” A.A. Some aspects of the biology and” ecolog\ of
Indigofera pulchra Wild. M Sc. dissertation, University of Ife,

- Nigena (Unpublished). 1983..

11 Menaut, J.C" The vegetation of African Savanna. “In tropical. —

12,

‘Savanna. Bounliere (ed.). Elscvier SCS\?DUL)" Publishing Co
Armsterdam. 1983,

de Leeuw, PN. Specizs preferences of domestic ruminants
grazing in Nigerian Savanma. In Wildife V.ananem'ent n

‘Savanna Woodland. A]au and Halstead (ed.). 110 - 122,

1979.

. Wilson, AD. A revicw of brow;c in the nutrition of grazing

amimals. |. Range Management. 22 : 23 — 28. 1979,




