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Abstract: The evaluation of the wild  diet  of Red-billed Quelea in Sambisa Game Reserve and its environs,
Borno  State  Nigeria,  was  carried  out  to identify the alternative wild grains the birds foraged on, during the
off-cropping season.  Management  of Red-billed Quelea as a pest has been problematic, assuming human
health dimensions and other economic losses. Strategies adopted so far have been chemical; this negatively
affects other avifauna and other biota of the area. Crop contents of the birds were analysed. Seventeen (17)
taxonomically different food items  were  recovered including seeds of different plants, insects and grits from
the crops of two hundred (200) Quelea birds sampled during the study. In terms of frequency and magnitude
of occurrence in the diet, Digitaria ciliaris appears to be the most important food of Red-billed Quelea with
(37.30%) total prevalence, followed by Dactyloctenium aegyptium (21.33%), Digitaria iburua (14.00%),
Eragrostis tremule (10.85%), Setaria pallide-fusca (6.78%), Roetboellia exaltata (4.68%), Brachiaria spp
(1.82%), Oryza barthi (1.01%), Chloris pilosa (0.85%), Echinochloa colonum (0.50%), Cenchrus biflorus
(0.28%), Grits (0.12%), insects (0.10%), Panicum spp (0.08%), Sacciolepis africana (0.07%), unidentified seed
spp (0.05%) and Schoenefeldia gracilis (0.04%). The analysis of variance was used to compare the mean
number of various seeds consumed by the Red-billed Quelea during the period of study. The result shows no
significant difference in the food items consumed by Red-billed Quelea during the period of study.
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INTRODUCTION been  done  to  understand  the  alternative foods and

The  Red-billed   Quelea   is   a  small gregarious birds.
Afro-tropical weaver bird [1]. Red-billed Quelea usually Management of Quelea quelea as a pest in Borno
flocks in groups and may number about hundreds of State has been problematic, assuming human health
thousands  per  group,  feeding  usually  on  cereal crops. dimensions and other economic losses. Ezealor, [2]
It is in such numbers that they swoop on mature cereal reported that use of avicides in the control of Red-billed
crops in the field. Quelea  affects  other  avifauna and other biota of the

Generally,   Red-billed   Quelea   devastation of area. Strategies adopted so far have been chemical.
crops  continues   to   be  a  problem  that  militates Perhaps biological mitigation measures that divert the
against food security in Borno State and other arid birds’ attention from cultivated cereals may present a
regions of Nigeria. The bird appear to have alternative better alternative. So far nothing has been reported in the
food sources which ensure its survival and breeding area of “lure  food  items  and  their effect in mitigating
during  off   cropping   seasons.  Not  very much  has Red-billed Quelea damages  on  crop feeds.’’ This work is

other  wild  food  species  that  are  consumed by the
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aimed at identifying alternative  wild  grain diets of the dissected  using  scapel  blade  to  remove   the  crop  as
Red-billed Quelea in Sambisa Game Reserve and its in  Kirkpatric,   et  al.,  Jonathan  and   Frederick  and
environs during off cropping season. Yusuf et al. [6; 7 & 8]. The crops were cut open with a pair

MATERIALS AND METHODS washed  with   cold  water  and  air  dried on Petri-dishes

The Study Area: The study was carried out in Sambisa content  of   a  bird  was  put  in small  envelop  and
Game Reserve and its environs, located in Borno State labeled  according   to   the  date  the  bird  was caught,
Nigeria, (latitude 11° 32'N, longitude 13° 20'E) in the site  where bird   was  caught  and   sex   of   the   bird.
Sudan-Sahelian ecozone of Nigeria, also called thorny / The samples were then transported  to the postgraduate
scrub woodland  [3].  Sambisa  lies  within the catchment laboratory,  Department   of   Biological  Sciences,
of the Yedzeram River, south-east of Maiduguri in the Ahmadu Bello University, Zaria for identification and
north-east of the country [4]. Sambisa Game Reserve analysis.
covers approximately 68,600ha. The annual rainfall is
approximately between 380 – 500mm, with the main rains Analysis of the Crop Contents: In the laboratory, the crop
in August. The early rains period (May through June) are contents (seeds of different grasses, insects and grit)
extremely variable and unpredictable [5]. It encompasses were sorted out based on their physical characteristics
parts of three Local Government Areas; these are Bama, using  visual  observation  with  the  aid of magnifying
Gwoza and Konduga. Sampling of the Quelea birds was lens. These seeds, insects and grits were counted and
carried out in Jetere in Bama Local Government Area, recorded. Some of the physically unidentifiable foods
Tokombore and Balda in Gwoza local Government Area items especially seeds were sown in sterilized soil in a
and Kwada Base camp in Konduga Local Government. germinating tray placed in a glass house and water

Trapping of the Birds: The birds which were used in this germination occurred, the plants were nursed to flowering
study were captured in the wild, using black nylon mist for further identification. The germinated plants and the
nets; dimension was 7 x 2.5m with a mesh size of 16 mm. food items found in the birds’ crops were identified with
Samples were obtained from birds entering night roosts the help of preserved specimens in the herbarium,
whenever possible and from drinking places. The mist Department of Biological Sciences, Ahmadu Bello
nets were set between 9:00a.m. and 11:00 a.m. when some University, Zaria.
of the birds came to drink, after they had fed and between
4:00pm and 6:00pm when the flocks came to drink water Data Analysis: The analysis of variance (ANOVA) was
before going to their night roosts. used to compare the mean number of various seeds

Birds were trapped  fortnightly  for four months, consumed by the Red-billed Quelea during the period of
April to July 2008. Fifty (50) birds were collected in each study [9].
month with full or partially full crops and used for the crop
contents analysis. RESULTS

Sacrificing   Birds    to    Obtain    Crop   Contents: Crop Contents of Red-Billed Quelea: Seventeen
Netted  Quelea  birds  were carefully removed from the taxonomically different food items including seeds of
mist net and immediately killed by suffocation with different plants, insects and grits were recovered from the
chloroform  in  air  tight  transparent  plastic  containers crops of Red-billed Quelea during the study and are
for about   ten    (10)      minutes.    The   dead   birds   were presented in Table 1 and 2.

of  scissors  and  the  contents  put  into  a  fine sieve,

for about three hours at 40°C – 43°C. Each dried crop

applied daily to enable them germinate. Where

Table 1: The mean food items recovered from the crop of Red-billed Quelea from the Months of April – July 

Di Ec Re P.SP Cb B.sp
Months Mean S.E Mean S.E Mean S.E Mean S.E Mean S.E Mean S.E

April 0.0 ± 0.0 12.3 ± 0.45 12.25 ± 0.43 0.5 ± 0.12 1.68 ± 0.47 3.24 ± 0.55
May 0.0 ± 0.0 0.26 ± 0.36 15.26 ± 0.32 0.0 ± 0.0 0.0 ± 0.0 1.82 ± 0.28
June 32.1 ± 2.3 0.26 ± 0.10 0.68 ± 0.65 0.0 ± 0.0 0.0 ± 0.0 4.96 ± 1.21
July 50.3 ± 0.61 0.0 ± 0.0 0.18 + 0.0 0.0 ± 0.0 0.0 ± 0.0 0.56 ± 0.35
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Table 1 Cont: The mean food items recovered from the crop of Red-billed Quelea from the Months of April – July 

Ob Dc Et Da Cp Sa
Months Mean S.E Mean S.E Mean S.E Mean S.E Mean S.E Mean S.E

April 2.76 ± 0.26 130.2 ± 4.20 0.0 ± 0.0 0.0 ± 0.0 0.32 ± 0.27 2.56 ± 0.37
May 2.4 ± 0.16 90.26 ± 1.26 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 
June 0.86 ± 0.13 2.8 ± 0.93 8.32 ± 1.13 26.50 ± 1.40 0.0 ± 0.0 0.0 ± 0.0 
July 0.0 ± 0.0 0.38 ± 0.35 54.96 ± 0.85 98..78 ± 2.24 0.0 ± 0.0 0.0 ± 0.0 

Table 1 Cont: The mean food items recovered from the crop of Red-billed Quelea from the Months of April – July 

Sp Sg Un.S Grit Insect
Months Mean S.E Mean S.E Mean S.E Mean S.E Mean S.E

April 26.64 ± 0.37 0.44 ± 0.12 0.22 ± 0.08 0.2 ± 0.14 0.1 ± 0.10
May 13.64 ± 0.59 0.0 ± 0.0 0.0 ± 0.0 0.34 ± 0.14 0.12 ± 0.14
June 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.14 ± 0.10
July 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.08 ± 0.01 0.26 ± 0.13

Key: P sp= Panicum sp, Cb= Cenchrus biflorus, Dc= Digitaria ciliaris,
Da= Dactyloctenium aegyptium, Di = Digitaria iburua, Et =Eragrostis tremula 
Sp=Setaria pallidofusca, Re= Roetboellia exaltata, B sp =Brachiaria sp, Ob=Oryza barthi,
Cp=Chloris pilosa, Sa=Sacciolepis africana, Ec=Echinochloa colonum, 
Un. s = unidentified seed, Sg=Schoenefeldia gracilis,Grit =Grit, In = Insects

Table 2: Summary of the food Items observed in the Crops of Red-Billed Quelea Sampled From April – July

Food item N Total (%) Mean + SE Min Max

Digitaria iburua(Di) 200 4167(14.00) 1041.75±632.38 0 2562
Echinocholoa colonum(Ec) 200 149(0.50) 37.25±28.74 0 123
Roetboellia exatata(Re) 200 1390(4.68) 347.5±191.27 9 756
Panicum sp 200 25(0.08) 6.25±6.25 0 25
Cenchrus biflorus (Cb) 200 84(0.28) 21±21 0 84
Brachiaria sp 200 542(1.82) 135.5±44.47 28 240
Oryza barthii (Ob) 200 299(1.01) 74.75±32.63 0 138
Digitaria ciliaris(Dc) 200 11105(37.3) 2776.25±1615.92 13 6518
Eragrostis trimule(Et) 200 3223(10.85) 805.75±674.25 0 2807
Dactyloctenium aegyptium (Da) 200 6335(21.33) 1583.75±1183.76 0 5009
Unidentified seed (Us) 200 16 (0.05) 4±4 0 16
Chloris pilosa (Cp) 200 253(0.85) 63.25±63.45 0 253
Setaria pallide-fusca (Sp) 200 2013(6.78) 503.25±321.22 0 1342
Sacciolepis africana (Sa) 200 22(0.07) 5.5±5.5 0 22
Schoenefeldia gracilis(Sg) 200 11(0.04) 2.75±2.75 0 11
Grit (G) 200 36(0.12) 9±2.08 4 14
Insects (I) 200 31(0.10) 7.75±1.93 4 13

P >0.05

Crop Contents of Red-billed Quelea for the Month of with a means of 90.26+1.27. This was followed by
April: From the crop contents examined, Digitaria Roetboellia exaltata with 15.26+0.32, while Echinochloea
ciliaris was the most consumed food item with a mean of colonum was the least consumed diet, with the means of
130.24+ 4.20, this was followed by Setaria pallide-fusca 0.26 + 0.03.
with a mean of 26.64+0.37 and the  least consumed seed
for this month was unidentified seeds with the mean of Crop Contents of Red-billed Quelea for the Month of
0.04 +0.04 as shown in Table 1. June: Digitaria iburua was the most consumed grass

Crop Contents of Red-billed Quelea for the Month of Dactyloctenium aegyptium  with  mean of 26.52+1.40,
May: In the month of May, Digitaria ciliaris was again while Echinochloea  colonum  was  the least consumed
the most preferred grass grain as can be seen in Table 1, by    the      females     with     mean 0.26+0.02   (Table 1).

grain having the highest mean of 32.10+ 2.30, followed by
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Crop Contents of Red-billed Quelea for the Month of reported that the food of the Red-billed Quelea consists
July: In July Red-billed Quelea consumed more of of grass seeds and grains. Only few grits and insects were
Dactyloctenium  aegyptium seeds compared to other recovered in the crops of sacrificed Quelea birds in this
grass grains, with the means of 98.78±2.24 per crop of a study, but no cultivated grains were encountered. This is
bird, followed by Eragrostis tremula with a mean of not surprising however as study was conducted during
54.96± 0.85, while Roetboellia exaltata  had the least the off- cropping season. Again, Erickson [14] reported
mean 0.18+0.03 as recorded in Table 1. that in the late dry season birds were feeding entirely in

DISCUSSION the Awash River Basin of Ethiopia.

This result revealed that the Red-billed Quelea is entirely dependent upon cereal crops for food. In fact
euryphagous. In the month of April, Red-billed Queleas there are often periods when Queleas ignore crops or
consumed Digitaria ciliaris in high quantities, followed cause only negligible damage to them. They prefer the
by Setaria pallide-fusca and the least consumed seed small seeds of wild grasses and when these are available
was Sacciolepis africana. Insects and grits were and abundant, the birds do not attack cereals. The present
consumed in small quantities. This may be because of the study has shown that Quelea birds consumed only wild
availability of these grass seeds and the scarcity of the grass grains and survived and lived on them comfortably.
other  food  items.  Wild  grass  grains have been shown In the early wet season during this study, it was observed
by GTZ  [5],  to  have high crude protein percentage. that Quelea birds consumed different food items during
They were therefore, highly foraged upon by Quelea the months of April and May, but Digitaria ciliaris was
birds. The high intake of Digitaria ciliaris may also be also observed in this period. The food items consumed in
because it was more palatable and its thin skin which is the month of June included Digitaria iburua with the
easy to remove. Yusufu et al. [10], reported that food of highest percentage, followed by Dactyloctenium
Quelea birds during  the  early dry season in the months aegyptium and Eragrostis tremula, while the least grass
of November – December in Borno State include; seed consumed in this month was Oryza barthi. Insects
Pennisettum. glaucum, Tetrapogan aestevum, and grits were also observed in this month, however,
Echnochloa colonum, Schoenefeldia vulgare, Oryza. Erickson [14]. Ward [15] reported that samples were not
barthi and sand. Furthermore, in  their  work, they collected within either site  of  their study zones as the
reported  the  consumption  of uncultivated  food  types rain was beginning and grasses were only beginning to
as  significantly   higher   than  cultivated  food  types. ripe in July – August. But in this present study there were
This means that  cultivated  crop  would  be less some grasses for example Digitaria iburua that began to
vulnerable when uncultivated grass seed are available. ripen in the month of June and they were found in the
The differences in the food items observed in this study birds’ crops across all the sampling sites. This differs from
with those reported by other researchers may be as a previous findings. Even though this may be due to the
result of the different seasons in which the studies were geographical location where this study was carried out, it
carried out. It may also be due to the geographical may also be attributated to the lower vegetation cover
location and the few numbers of birds the researchers that exists in the study area today than what obtained in
used. the 1960s. Desertification resulting from incessant falling

In the month of May, it was observed that in both of trees for fuel wood may be the major reason for the
sexes of Quelea birds, Digitaria ciliaris was the lower vegetation cover. The grass seeds have become
predominant grass seed consumed, while the least more rapid in growth and ripen very fast since suitable
consumed seeds in this month were Echinochloa habitats have been created for them through
colonum. There was no single cultivated grain observed. deforestation. In the month of July during early rainy
Brugger and Jaeger [11] and Robert et al. [12], reported season, it was observed that few food items were
that wild annual grasses form the bulk of the diet of consumed with Dactyloctenium aegyptium having the
Quelea birds.  This  was  also  observed in this study. highest intake, followed by Eragrostis tremula and the
This suggests that, Quelea birds all over the sub-tropics, least consumed seeds were Brachiaria sp. There is a
despite their taxonomic and geographic differences prefer difference in the findings of this study when compared
wild grass seeds. Birdlife International [13] similarly with Erickson, [14] in  the  Awash  River  Basin of Ethiopia

grassland and there was no evidence of food shortage in

Ward [15] reported that Queleas are not usually
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where there was no evidence to indicate the grass seed 3. Walter, H., 1971. Ecology of Tropical and Subtropical
that the Quelea birds fed on. This may be as a result of Vegetation.Oliver and Boyd Edinburgh, London.
not collecting sample in the month of June and July 4. Nigerian Conservation Foundation., 2002. Critical
because he felt seeds couldn’t have ripened. sites for Biodiversity conservation in Nigeria (Ed)

According  to  Jackson  [16]   Quelea  often  ignored Ezealor, A.U. GB EJebare 33, Lagos Nigeria.
crops   and     feeds    on    the  seeds  of  wild  grasses. 5. GTZ, 1987. Ecology and control of Red-billed weaver
The findings of the present study therefore agree with bird (Quelea quelea) in Northeastern Nigeria. GTZ
Jackson [16] that there are  naturally preferred foods of hand book no 199, Eschborn, pp: 1-241.
the Red-billed Quelea. This also suggests that species of 6. Kirkpatric, R.L., J.P. Fontenot and R.F. Harlow, 1969.
Quelea may prefer their natural food (wild grain seeds) to Seasonal changes in rumen chemical components as
cultivated grains. Again the present study showed that, related to forages consumed by white-tailed deer of
for the whole period of the study (April – July) there was the southeast. Trans North Am. Wildlife Nat.
no single cultivated cereal crop observed in the birds’ Resource Conference, 34: 22-23.
crops which suggests that the birds may survive without 7. Jonathan, B.H. and A.S. Frederich, 1994. Techniques
cultivated crop. In this study it was observed that grits for Wildlife nutritional analysis. (ed.) Theodore, A.B.
occurred in the bird’s crops from April – July. This agrees Research and Management Techniques for wildlife
with the findings of Yusufu, et al., [17]. Grits are and habitats. Fifth ed. The Wildlife Society Bethesda,
necessary for birds generally because this help in Md., pp: 317. 
grinding their food since birds do not have teeth. Grits are 8. Yusufu, S.D., Y. Yakubu and B.N. Madziga, 2004b.

The Food of Quelea Birds Quelea quelea during the
In conclusion, between April – July, it was observed dry season in Borno State, Nigeria. Pakistan Journal

that Digitaria. ciliaris was the most preferred wild grass of Biological Sciences, 7(4): 620-622.
seed foraged upon by Red-billed Quelea during off 9. Steele, R.G.D and J.H. Torrie,1980. Principle and
cropping season in Sambisa Game Reserve and its Procedures of Statistics: A Biometrical Approach
environs in Borno State. This might be due  to the fact Second Edition. McGraw Hill, New York, USA. ISBN
that it was found throughout the bird’s vicinity. 13:978-0070609259.
Although, it varied in quantity, this shows that, Digitaria 10. Yusufu, S.D. and Z.M. Bello, 2004a. The crop and
ciliaris is more abundant in the month of April and May Gizzard food contents of Purple Glossy Starling
than June and July, while  the least preferred food item (Lamprotornis purpureus) in Jere and Konduga Local
was found to be Schoenefeldia gracilis (0.04%), which Government Area of Borno State, Nigeria.
was observed in only one month (April). The rest of the International Journal of Agriculture and Biology,
Red-billed Quelea food items observed in this study were 6(2): 270-271.
Digitaria Iburua, Echinochloa colonum, Roetboellia. 11. Brugger, R.L. and M.M. Jaeger, 1982. Bird Pests and
exaltata, Panicum sp, Oryza barthi, Eragrostis tremula, crop protection strategies for cereal of the semi-arid
Dactyloctenium aegyptium, Chloris pilosa, Setaria tropics. (ed) Doggett, H, In: Sorghum UK, Longman
pallide-fusca, Sacciolepis africana, grit, insects and one Publisher.
unidentified seeds. 12. Robert, A.C., F.V. Jon and P.J. Jones, 2007.
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