
JOLrRtitAl oF'fitE C_AMEROON ACADEI{Y OF SCIENCES Vot. l' No.t (200a)

Use of Flowedng Trees by Birds in Savanna in Nigeria During the
Dry Season

Evaristus A. TSI*, Tim PESCHEL* & G. VIEGLED*
+ l-ehrstuhl Allgemeine Ökobgie, BmndenbufgiscLe Teclxrische Udveßität Cotlbus, Postfäch 1013,14,
D 03013 Cottbus, Germ,J[y

ABSTRACT

A sutvey of nectararoducing trees and n€ctär-tteding birds of Almadu Beilo Unrversity Zaria, §,äs

cotrducted in the dw seasoo during th€ p€riod of]anuary to June, 1997. TLe point colmr method was
used for the study Ä total of 33 tree species flo\lrred dudng the period. Ten nectrr-bird species visited
them- OI üe rlectarivomus birals, dlree species (Scader-Olested Suftirds, Beautnn ]-ongtaned and
Ilgmy lrngtailed Sunbirds) werc most abrndanr Birds were most active betftefl 6.00-10.00 am and
16.00 19.0O pm, with litde activit_v betvee{ 13.00,15.00 pm. Birds prefer€ntjally visited Ao§.eis primarily
to lap rcctar Cases of opportunisdc insecdvory were recorded. Nectarircrous birds made less often
visits to some tiees §,hioh flowered but have no or litde necrar The importaflce of exotic trees äs a
nectar substitlte for nectari!.omus birds in residentid areas leprcs€nt a criticäl ecosystem service of
great valu€ to humanity (esdreric, ethical and economical). In üris research, exotrc species pror.ed to b: a
good substitute foi irdigenous species es?ecialy in r}le periods wher flowerhgplants ar€ scarce. This has
attracted üe att€ntion of c.onsermtion biologists to undergo a patadigm shift a§,-iy ftom single,species
cor»ervation efforts ro\rurds habit t, ecos,§tem and redonrl €fforts Ne€tadrcmus bird species. and
nectr producing trees should bene6t from this change, because nearar feeding by many bird species is
flot yet identiEed and they stard to $in protectioo from coßeftation etro.ts.

Key words: culneä savama beh r€sidentirl ar€rs, point count method, necta.ivorous birds, €xotic
nectar produci.g tr€€s äs substitutes for native trees, bird conservation.

RESUME

Une enquete d€s ,ibres pmduisaat du rcctar et des ois€aux s'al;'nentant du nectar d€ 1,u.iveßit6 dA}mädu
Bello i Z^ia. 

^ 
6tC frit6 peidrnt la saisofl sache au courant de la p6riod€ de Jrnvi€r i Juin 1997. La

m6üod€ de compte de poi,t a 6t6 utilis6e pour 1'6tude. Un tot l de 33 espac€s d,rrbres oDt fleuri duffrt
cette p6riode. Dix es?öces d'oiseäux flectarifäres les oflt vi§t6es, Parmi Ies oiseaux nectadGr€s, trois
espöces (Scadet-Chested Suflbirds, Beauti6, I-ongtailed ad I)€my Irngtailed Sunbirds) 6räient les plus
abondatrte. Irs oiseaux 6taient plus actifs efltre 6.0(L10.00 heures et 16.00-19.00 heures avec peu d ac-
tivitE entre 13-15 heures. L€s oiseaux otrt de präf6reffe vi§töes tes fl€urs pradöremert pour sucer le
nectar. Ias cas des insectivores opportuaistes 6taient enregistrds. I_€s ois€au nectärifares ont effecru6s
moifls de visite sul cenains arbres qui ont fleud mais n,avaient aucua ou peu de rcctar Uirnportänce des
arbres exotique come subsütut du rcctar pour les oiseaux rcctädfares dms les endroits r€sidenriels
repr6sentent un service d'dcosystöme ctitique de grande valeur pour tes l,huadtd (esth6rique, moral et
dconomique). Dans cette recherche,Ies espäces exotiques se sont rev6l6es come 6t nt un bon substitut
pour les €§paces indg€fles pftiflüärement drns les pddodes oü l€s ptatrtes fleudssant€s sont rar€s. C€ci
a attire l'attartion des biologistes de coosetvätion d'entftpreodre utt r€cut de parädigme des efforts de
consenution des espdces uniques ve$ l'habitaq I'6cos)§töme et les efforts r6gionrles. l-€s oiseaux d,espa-
ces n€ctariför€s devront b€n66cier de ce chmgement, car la consommation du nectar par plusieurs
espöces doiseaux n'a pas encore 6t6 id€nti66 et pour.a bend6cier d€s €fforts de Ia conserration.

Mot cl€s : zone de la srvane de cuin6e, s€cteurs 6sidenti€1s, m6thode de cornpte de point, oiseaux
s'aliment nt de.rectzr, arbres exotique corme rcrnplrcemert des arbres indig€n€s, conservatior d'oiseau
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INTRODUCTION
To pecist on the planet Eadr, hümäns depend on
"life-support serviceJ' proyided by biological pro-
ces:es arising lrom the intemction among spec ie.. en

hancing other species population and bercfiting from
biotic ageD6 (Keams et al., 1998). This is demonslrated
by oectarivorous biids which pollinate flowers irr the
course of nectar feeding bringing about sexu"l re-
production and wilhout rvhich humans would lose
many food and othei plaßt products §abhaa &
Buch,rann, 1996). At the samc time, woodlands in
Guinea savarna belt are being lost by tfee-fellin8 for
tuel and degradation by overgrnzing Many bird spe-
cies ffe ah€ädy in serious ieoErrdy or endangered at
an alarrßing rät€. lf soufc€s of nectar are oot ad-
equätely managed, there will be lro basis for üe sur
vival of nectarivorous birds.

One wzy of helping ro conser\ e birds so as ro enjol
the nurne(ous benefits they offer, is o ensure the amil-
ability of their food. The imporunce of food avait
abiliry becomes more critic.rl for speci.alist feedirS
gloups sudr as nectarivomus birds. In the dry belr of
dre A&ican savaana, the a%dabnity of flow€ß düring
the dry sersoo appean to exert a limitiog influence ofl
the survival of sunbirds (Nectarhidae)- Some
aectarivo$us species migute south dudng &e dry
season (Elgoo4 1966; Elgood et al., 1976). Others
subsist on dre üee species which flower ill the area

durii1g dlis petiod. In Zaria area §7hcre many of these

dry season flowedng trees have be€n lost to defores-

Figure t Locxtion of the s$dy area.

Source: http://gography.about.com/
library/ciai&lcnigeriz.htm.

tation Gettet, 1975), the few that remain serve as a
keFtone resource to fiectadlot)us organisnrs, This mll
lead to competition anong birds ,ind iflsects for ihe
oecrär of floweß (A(inpelu, 1989; Gill et a1.1980).

llris s rudy s tlrerefore rrned at de< ribrng uectarhomus
bid assembi.ge, identifying critical rcctar sources and
describing structures of omiüophnous flo*'en.

MATERIALS AND METHODS

Snrdy Area
Zada (11010'\ 7o 40'E,I«duna Stat€, Norüem Ni-
Seria Africa) ,§ in &e Guinea sFanna belt (]le.ry, 1959).

The small inserted map belorv shous thc position of
üe study area widr referer€e to Kadum State and the
entire countrv within Aftica (Frg. Ii. Ths area consiss
of open woodlard, everywheft penetflble even in dre

wet season. In lüe dry serson when grrsses have dried
up, drc gmurd vegetation is more open. The vegeta-
tion is a Epkäl savanßa widr gende undulatißg grass

lcod §,idr isoht€d &€§s srrd aa iotens§ ofshmb den
siry Zarb experiences 4-6 moaths of rains and 6-8
monthLs of dry seasoo- Very low humidity occurs from
November to Ntarch during dre harmatta;r (northem
trade wiod \!:ilh losr absolute hu$idity). Annurl rziß
ftlI is 1000 mm. The relative humid§ is 30% in the
dry season aod 95% in tle §ret season. Tempemtures
zre between 35-40oC in üe \r?rm seasofl The hottest
month is April and the coldest js August (4non, 19 81).
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The Utli,'ersity site at Samam lies widrin rhis ecological
zo,)e. Il i5 locrred oo the sesrem edge of Zariä in an

open counkyside. The crnpus cove§ 12.000 kn, of
land. It is bounded on the soudr and west by open
countyside with smrl vi[ages, ifl dr€ rcdr bv üe
Za-ria Soloto road and 

"ourheä5r 
by an eflens;\e wa-

rer reservoir.rrd the civil aviation audrority-rraining
center. The campus is dissected by a river syste$- Tlrc
built up *rea ofdre University mainly occupies tLe rer-
races of one ri!.er Th€ open valle;, floor of dre Kubani
river is culri ted, as are tlle adiacert uplznds. The resi.
dential areas especi ly Area Ä and C are vell planted
with omrmeotnl and fruit trees giving them üe ap,
pearance of sava.rna \r,oodlalds fmm the air Some
of these hees flower during üe drv season and attract
oectadvolous organisms. Thele is a.lso a smrll s{,amp
änd a wedand created by the Kubäoi river sys tem. Fur,

drermore, a well wooded botänical garden exists in üe
noftheast comer ofdre cdnpüs aod togedreru,ith Area
A form a large block of bolh g.ound-dwelling and
arboreal a!'ifauna (Iig J.

Materials and Method
For dris study a recoonaiss-ance survev §rxs carried out
tu Jaouary 1997 to locate flo\rTering trees and
rcctarivoroüs birds. Obsefi,-ations done were restricted
to 10 representative locations withio the main c2mpus-
The sody area wa divided into I obscrvätion areas.

These were the botanic.rl garder! area around Sulieman
and Amina halls and drc social center, the irstitute of
Agticulture Research complex, Arer A" BZ, E, F and
G. Each had a representative location bu1 for the area

arouad Sulieman ad Amina halls and the social center
haviag three representative tocatiors Fig 2).

Hfi*,"
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\\ - --r

5äVAl.'ü8 Srlsn

Figure 2: Ahanudu Be[o University crmpus shon ing the study points.
Source: Traced ftom &e Ahrmadu Bello Udveßity campus master plao rnap Gusuf & Associrt€s, 1981).
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In each of these areas, the point count medrod of
Ferry & Frochot (1958) was used. Surveys were done
on foot to sratch a focd tree. A good position uuder
a floweriog tree g[es a clear t;e1\ ot bird acriviry.
Dala were collected at affixed ceffurirg spos well
marked for relocation. Couflts were done 3 days

weeHy. Aaivities of birds seen were moritored, stan-

dardized znd recorded. For each day. obser\arions
were made betweea 6.00-10.00am, 13.00-15.00pm
eod 16.00-19.00prn local time. Obsermtions were
xided §/itL a pair of 8 * 10m circular area arourrd each
focal tree. Obsenztions were repeated for each of
dre localities to obtain a bettet relative abundance of
rcctar ertiog birds. AI birds visiting flo.i,ets for nectai
were idetrtified, monitored and counted. ActiFities such
as perchiog, si.ging änd terirorial behar'iour were
noticed. Identification ofbir& was done widl the aid
offield guides by Elgood (1960) md Sede et al. (1992).

Ftoweringplatrts from süich observations we!€ made

rüere idmtfied. Seventy-two obse&%tlons were made
per plaflt Plant speciraens including flowers, leayes and
fmis u/ere tak€f, to the herbarium for ideotificatioa
aided by Hutchinseo & Daiziel (1963). Collected and
idertified plants were deposited in dre herbarium of
th€ deprttnefltof biologicrl scierrces of Almadu Bello
University Zda.

T.bIc t Flo§€dog tree species visited by bi&

RESULTS AND DISCUSSION
Ter tree species §,,ere found i$ dre eight obser!"atioo
areas compri"ing borh ;,digcnous ,nd exoric omr-
ment l flowedng species. These were seParated ac-

cording to poliration types and flora morphology
into omithophilous, chiropterophilous 2nd cflto-
mophilous b,ased on thc pdnciples ofponination ecol-

ogy (Faegri & r%fl der Pijl, 1971). The nomenclature

used \!la§ th?t ofHutchhsen * Daiziel (1963).

Elsewhcre, experimens have been condücted with
humming birds to plove that birds actir,'ely visit flow-
ers for nectar Fe€ders were placed next to flo\',/eß

and Van Desender er al.. 12000) observed nine spe-

cies of hurnming birds feeding on flo]tr'eIs of 18 spe-

cies of planrs. Frequency of visits by birds was higbet
for these exotic than indigenoüs species at 20.9 for
Spatnodea unpamlzta, 19 .2 for Tbeuna mifura urd 8.5
ror Cnenm afiorca (abte 2).

The introduction ofexotic species has the potential to
harm natrve 

"pecres 
For exaflple. fig wasps were in

troduced ro Califomir in 18q0. at wh;ch poinl ooD

rative tlees that h,id been grown there for decades

begarl to pmduce fflrits ponovan, 1990). Introduc-
tion of exotic species sometimes has negtive resuls

Familv Scientiffc Nemes Status
OXNIIHOPHILOUS

Caesalpiniacere

Minlosacere

Apocynaceae

A{acardiaceae

Bigaoniaceae

C}IIROPIEROPHII-OUS

Mimosaceae

ENIOMOPHILOUS

Cresdpiaiaceae

Caesalpioirceae

Apocyrraceae

Alliri bbbe*

The,eÄk wifl'ra

Anacadim ocridntab

Spatnodea wtpatrlata

Parkia bigbbwa

Debntx ngta

Tarnarind

Woares's to ue

False ocearder

Cashew

Flrme tee

W- African locrst tlee

PioI cassia

Flamboyant

Soapdragon tlee

Fflngpini

Red

Whir€

Yellow

Redish-broulr

Red

Redish bro]*,rt

Pi$k

Red

YeIow

Ylhite

IN

IN

EX

IN

EX

E)a

IN

IN

EX

IN= IßdiCe[ous plant
EX= Exotic plant
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Table 2: Frcquerrcy of birds v;sit to flo\cring plzrts

Tree species Mear Mean monttrly rumber of birds Frequency
ofvisit

Jan Feb Mar Apr Mäy Jufl

Albip bbb k

1'heftna oinoru

Anuardim acidntab

.t?dtbadea ry

3.5

3.5

5.0

1.5

0.1

05

3.0

2.5

3.0

2.t)

50

50

50

50

25

15

25

25

5

18

5

18

25

10

5

10

5 5

1.8

1.8

19.2

3.0

20.9

10.0

0.9

1.8

8.5

0.0

Totat 100 125 88 48 30 5 63.19

of competition. Fror eramplq Honey bees (-41ü g1)
remove'Äs much.ö halfofall the available nectar from
flo,ven of Australian botiebush, Cal/ittenon rugbsaq
and \<rv Holland hooeyeatcß respond bi vßrthg in
dividual flowcrs less frequendv-and expald theil feed-
iB teffitorics @aton, 1993). Hovel'er, Keams er al.,
(1998) has shown üat Hotl E bees Q\?b neürtri,wh1d1
themselves ue non-nanre species oo mosI (onünen6,
are none theless criticaly important for crop potlina
lion. Tlerefore. the nced ro tuntrc, develol nlite tree
species which pmdüce rcctar for nectarivorous birds
brings home the imporunce cf aectar availabiliry.

Petit & Po§ (1996) calculared dre carryio!{ capaciry for
nectar-feedirg baß ofl the Island of Curacao by usmg
dre daity availability of flowels ofl three species of
columnar tacti. f}ey esumared dr carming crpa( iry
for ooe brt species at 1200, about 300 more dran rhe
actual population, and suggested that removal of na-
tive vegetatioß on the ßlznd s[ould be stricdy regu-
hted to pr€vent Äüther decline. lfhuman exptoitation
must contiflue, replacemeot of trees cut whether they
a.e om-ametrtal exotic or irdiSenou§, *fl make a good
substitute especially for nectadvorcs u/hich have a key
rcle in the ecosFtem mechaflism.

In the dry season, rcctar-G€ding bids depeod oo necrar
bur wheo üe mms appear, rhey becooe iflsecüvorous

probably because dre rahs \r,?sh or dilute the oecta.
This is cleady seen in the decrease in the mean mondrly
number of birds feednB on nectai as dre miny seasotr
approache§. lt is also seen üat flowering is photoperi
odically controlled. Trees florver at different periods
giving an ovedap in dre flowering phenology showing
&e ecologicrl complexiry eflsuring food availability.
Studies on dre flower amilabiliq', s€ason, abudänc€,
foraging and breeding show that all nectarivorous spe-
cies feed on nectar and its availability is seasonal d€-
peüding on the §pecies.

C.omparing the flowedng species during ihe dry sea-
sm mZat4Tanarindar indit4An ii,t U,beaA" Cauia nodosa

and Cnetna niaftahad high meän oufllber oftree§ (
3-3., whne S?atbldea lp ard ParAia bigbkvwereleast
f0 1-0.5) bur üe frequency ofbirds to me species uras
hidtet fot Sparlodea e. ?nl.d, Parkia bigbbo:a Q0.9 aÄ
10.0), respectir',ely. The most imporant prefeffed rc€-
tar plant was Tbeutia noiJbn whil; Eowexed alaost
&e entir period, abufldanq with rhe high€st meän of 5
ai ftequency ofvisit of 19.2. Birds preferentiäfly vis
ited flo§/ers for nectai

Collins & Pator! (1989), have shown dre imporance
ofbids as obligrte or Acuttative flower visitoc and
Nabhan & BuchslaflL 1997 sunmed up the number
of flovets visited by species §,oddwide to 300100.
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Figure 3: A comparison of feeding activity of drree nectarivorous bitd species.

Nectarivory by nectar-feeding birds lras mosdy on

oflrithophilous plants \i,hich had red or yellow flov-
eß ard were found in wooded 'rreas near huflän hrb;
tation. Van Devender et aL, (2000) also id€ntified hum
ming birds feedirg on culti!'ated plan§ ifl yatds in
cluding Orchidaceae, Irguminaceae, Liliaceae, and

MÄ'tN:*aeltke Hiblsra gnanc Iß souüem Spain, shtubs

llke la,a d la laiJ\lia h^re beer visited by 54 insect

taxa from three orden, widr insec§ !'aryiflg substan

tialy ifl their qu'rity 0Ienera 1989).

Od,et llrees. not^bly Plrrneia r bn Äfud Caria odon,

flowered brighdy during this period but §/ere oot
omithophilous and were .arely visited. However,

chüoptuophdous trees llt.e Pa,kia b;zbbo,asere ßren-
sively used by nect'rivoroüs birds in April \vhen nec

tar was scarce- Gne[na arborca, despite being ento-

,nophilous, $äs visited ftequendy by birds. A longer

duration of visit \ras done eady in the momirg ar

evening \hemoon rii6 sholved a grear redu.tion sr

activE (Fig 3).

Sunbnds are among the best adapted of nectrr feed-

ingbirds. TheI flnge from 3.5 inc.hes to about 8 iflches

in lengdr. Their smdl size mrkes it possible fo. them

to alight on flower-bearing twts vidrout br€äking
drcm. Generally dre bll is sleadeq decurved and dre

tongue is higbly pmtäctile '.ud modified for feedirg
oo o€ctar t*en from different kiflds of flowers. In
zddition to nectat, they devour many kinds of smalt

insects and spiders, some of rdlich they obtain oo
Ieaves (Gi[ad, 1958).

Certain birds species depend exclusively upon flowers

as x food source at certaifl seasor§ of the year This

may ilvolve long-distance trascl to reach arca§ where

flowen ate available (migratory birds). These have a

marvelous va{iety of specialüation in beak and tongue

as adaptatioos to certaio flower strüctures -and types .

These rcctar-feeding birds also help in pollination

ßoche,1974).

Faegri & \'rn der Pijl (1971) described nectar bird§ to

be diuod, visual and sensitrve to flo§'er colours, too

lage to aliglrt ofl dre flowers dremselves, l}a.d bill, Iong

bi[,long tongue and inte[igent in finding an en&rnce.

A1l these chancteristics conform to dre sunbirds dis

covercd to probe into flowef§ for rcctar throughout

the period of obsenation. Beautitul long tailed and

Pygmy longailed sunbirds rvere also found feeding

onshJi'.bsl]&.e Ia t,t a Mi'eftatd Pedikathas nt@nabldet

with smale{ flowers despite the larger ftees offering
many flowea. Not all birds seen on flowers were feed-

iog on nectzr. Carotheß (1986) equrly found out &2t
nectar feediflg birds face special dietary demands be-

czuse the 'rmiro acid coflteot of nectar i§ !'ery low.

Cases of opportunistic .lectarivory bI ron
nfftari!omus 5peoes at A.hmadu Bcllo Unleniry maro

campus were recorded. For example, tlrc Ye[o. -White

Eys a resiar nectar feeder elsewherq Willow !(ar
bler, Village Weaver and Yelow Frorted Cänary which

also quite conrmor ytak€s nectar§'ere obsered feed-

inS or nectar (Pettet, 1979). Hess et rl. (1999) found

out in Hasraü that flow€rs of the llaflane tree are the

primary food resources for Hawaüan honeycreepen
g inoi,le! baille t) \vlÄe üeir seeds arc drc primffy food

resources of the cndangered palila- This conftms the
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Table 3: Bird species observed iir association with flo.v/ers

from Strooach (2003)

Familv/ Scieotifi c aemes
F\INGILLIDAE

Serinus leucopygia

Serinus mozambicus

NECIÄFINIIDAE

Nectarinia pulcella

AntlEeptes platura

N€ctilirii senegrlens;

ORIOLODAE

Oriolus aüatus

PLOCEIDAE

Ploceus cuculatus

Ploceus pelzehi

SYLVIIDAE

Pfi ylloscoprs trochilus

ZOSTEROPIDAE

Zosterops senegalens is YeJlow §4rite-Eye

Gtey Canzry

Yellow Stoated Canary

Beautifrl Longui ed Sunbird

Pigmy Irnghned Sunbird

Scarl€t-Cn€d€d Sm$ird

Aftica Golden Oriole

Vjlrage Weaver

Litde Weaver

§4[ovr Warbler

G

G

N,F&I
Nf&r
N,F&I

I&F

I&S
I&S

Is&F

N, Is & F

G = GraniYore
N = Nectaiivo.e

I = Invertebrate feeder
F = Fnrgivore

firdirys &at a single tree could be ofextreme impor-
taoce to differenr bird spe(ßs.

At üe beginning of üe rains m June, nectrrieorous
birds become conspicuously imectivorous ald appear
to sped more time searching for insects than for nec-
tar. Myeß (1992) io his study of flechrivorous bais,
saw dre durian tree as a famous oectar soufie. Dudrg
tüe tengthy stretches of the year wheo üe duria, tree

is trot io floweq dre bat sustaifls itself by feeding on
the aectar of ser,'eral other üees- This period ouf,e) ir
Ahmadu Belo Unive6ig maio campus, coincides with
th€ stan of their breeding period in srm birds ,aad tfiey
fe€d more otr insects. Hummiry birds must originäIy
have beelr insect-€ate§, but have later la€ely switched
to aectar, their young are still reaftd on insecs ir addi-
tioa to rcctar Gigher pmtein requiremenrs of grow
ing o.g"nisrns). Faegri & van der Piil (1971), Udvardy
(1969) and Engilis (1990) have enough dau to sup-
pon a more complex movement of birds ftolrl nu-
ßerous breedhg locations io rhe Holüctic as e resült
of a sititable habitat

Is = InsectiYole

CONCLUSION
Despit€ üe habitat destructiod resdting from dre cotr-
stüction of the University, tr€ctar-feediflg birds do not
appear to be badly äffected. The glowing of exotic
uees in residetrtial arers and gardens has pmvided sub
stilut€s for drc loss of native trees as some ptoduce
nectar for nectadvorous birds. It is therefore impor
ta,1t to mcourige the plarting of flowering trees both
native znd exotic ir areas where the maioteaznce of
avifauaa and divenity is desired.
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