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Abstract 

Damage by birds occurs where there is economic loss as a result of wildbird activity. There 

are however generalizations that presence of birds at farms are negative to crop 

production. This study assessed the influence of weed and rice developmental stages 

management on wildbirds in aquatic habitats at the International Institute of Tropical 

Agriculture. Two line transects 1km each were used to measure effect of weed 

management on bird species at the reservoir. Extent of Water lily (Nymphaea lotus) 

coverage every 200m was measured in three classes to determine influence on birds. Five 

minutes was spent per plot or section to enumerate bird species in the morning and 

evening. Other variables were; stages of rice development, activity of birds in the paddies, 

and extent of water lily coverage in each section on the reservoir. The weed parameter 

levels at the reservoir were significant in determining bird species abundance (F=7.269, 

P<0.05). Rice growth stages in the paddies were significant in determining bird species 

abundance (F=7.474, P<0.05). Matured grains stage had the highest bird species 

abundance value (17.58). Common moorhens, Egrets, Bronze mannikins and Village 

weavers were observed causing damage to the rice crop during the survey. However, bird 

feeding activity in the rice paddies include those feeding on the grains and those feeding 

on invertebrates. Caution must be advocated for in deciding on measures to control losses 

attributed to wildbirds. Less evasive means such as crop rotation possess significant 

potential to curb bird pest losses. 

 

Key Words: Rice, wetland, Avifauna, Management, weed, International Institute of 
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Introduction 

Birds are documented to cause 

serious damage to grain fields varying 

from 10 to 15 percent of total crop 

production when farms are isolated 

(Bright and Ogunyemi, 2000; 

Manikowski, 1984; Ojehomon et al., 

2006). Birds indicted for damage to 

agricultural grain crops in Africa include 

weavers (Ploceidae), waterfowl 

(Anatidae), parrots (Psittacidae) and seed 

eaters (Fringillidae). Crops frequently 

attacked include rice, maize, sorghum 

and oil palm fruits (De Mey et al., 2012; 

Ezealor and Giles, 1997; Lindell et al., 

2016; Rodenburg et al., 2014; Ruelle, 
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1983). However, losses and threats are 

not restricted to crop production sites. 

Birds are also credited with 

environmental contamination via fecal 

droppings by roosting birds in urban 

areas and fish farms have indicted water 

birds for causing heavy losses to fish 

production.  

The red-billed quelea (Quelea quelea) 

is the most important granivorous bird 

pest in Africa (Dolbeer et al., 1994; Kale 

et al., 2012; Kizungu and Biologie, 1998; 

De Mey and Demont, 2013). The range 

of this species extends over 20% of the 

African continent and affects food 

production in some 25 countries (De Mey 

et al., 2012). Damage attributed to 

wildbirds spreads across all  inhabited 

parts of the earth and has serious 

economic and environmental 

implications (De Mey et al., 2012; Kale 

et al., 2012; Mineau, 2002). 

Although bird species are important  

in maintaining  ecological balance, 

aesthetics, biological control, pollination 

and dispersal, several species are 

threatened by habitat loss, human 

persecution and introduced predators 

(Beresford et al., 2011; Bolwig et al., 

2006; Thiolla, 2006; Wood et al., 2010). 

For example, habitat loss was cited as a 

source of risk for over 70% of threatened 

species (Tabur and Ayvas, 2010).  Any 

form of sustained human activity results 

in some modification of natural 

environment (Bolwig et al., 2006; Melles 

et al., 2003; Wood et al., 2010). The 

latter affects the relative abundance of 

affected species and in extreme cases 

lead to extinction of certain plants and 

animals (Groombridge, 1992). Most 

species extinction could be attributed to 

human activities which in particular 

destroyed plants and animals (Gibbons 

and Harcourt, 2009; Jones et al., 2003; 

Tabur and Ayvas, 2010). 

Also, the rapid creation of urban 

landscapes from rural or previously 

gazetted areas meant to serve some form  

of wilderness or green area now account 

for increased representation in  habitat 

depletion (Popoola and Akinwunmi, 

2003). The protection of birds and their 

habitats can lead to the protection of 

other biodiversity (including mammals, 

reptiles, amphibians and invertebrates), 

because conserving bird species involves 

conserving their habitat and other 

organisms that are associated with that 

habitat (Adeyanju et al., 2014; Alves et 

al., 2013; Beresford et al., 2011; Bolwig 

et al., 2006; Dallimer et al., 2009; Lewis, 

2008). 

Wildbirds are ubiquitous in their use 

of habitats and have therefore become 

widely utilized to determine the effects of 

some landscape alteration and/or 

management practices (Adeyanju et al., 

2009; Dami et al., 2012; Uwimbabazi, 

and Eilu, 2013; Waltert et al., 2005). 

Weed cover removal and intermittent 

regimes of clearing have varying effects 

on birds and this is suggested to be 

closely associated with foraging habits of 

the species in question (Adeyanju and 

Kambai, 2016; Rodenburg et al., 2014; 

Wenny et al., 2011). Bird diversity 

indices such as species richness and 

abundance and ordination techniques 

have been used to measure the effects of 

habitat degradation (Kokiso, 2012; 

Nalwanga et al., 2012; Pélissier et al., 

2003). In addition, wildlife activity such 

as foraging and roosting have also been 

used to demonstrate habitat utilization 

(Blakely et al., 2008; Coleman and 

Barclay, 2016; Krauel and LeBuhn, 

2016; Meyer et al., 2004; Molokwu et 

al., 2007; Patriquin and Barclay, 2003). 
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Our study aimed at assessing the 

influence of management practices on 

wildbirds in aquatic habitats via weed 

and rice paddy management at the 

International Institute of Tropical 

Agriculture. To fulfill this aim we 

assessed the effect of three weed 

parameter levels on bird diversity indices, 

the effect of rice developmental stages on 

bird species abundance and species 

richness was assessed, and we 

investigated feeding activity of bird 

species in the rice paddies. 

Study Area 
The International Institute of Tropical 

Agriculture Ibadan campus acquired for 

agricultural research in 1967, covers 

about 1000ha (Figure 1). It lies on 

latitude 7°
 
30ʹN and longitude 3°

 
55ʹE 

(Adeyanju et al., 2014). 

 
Fig. 1: Map of the International Institute of Tropical Agriculture, Ibadan 
Source: Geographic Information System (GIS) Unit, International Institute of Tropical Agriculture, 

Ibadan 
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Methodology 

Reservoir: Two line transects of 1km 

each were placed on the eastern side of 

the reservoir and were named transect 1 

and transect 2. We adapted layout of 

Adeyanju and Kambai, (2016).  

Rice paddies: Focal observation was 

used to monitor birds on six independent 

rice paddy plots. Variables taken during 

the survey included; stages of rice 

development (just planted, green, green 

and fruiting, matured grains, harvested 

and slashed), bird species present, 

abundance and feeding activity.  

Each section and plot were 

enumerated for bird species for five 

minutes. Visits were made twice a week 

in the morning (between 0700hrs to 

0900hrs) and evening (between 0400hrs 

to 0600hrs) from January to June, 2016.  

Data Analysis 
Data was analyzed using descriptive 

and inferential statistics. 

 

Results 

Effect of Weed Parameter Levels on 

Bird Diversity Indices 

Weed parameter level 2 had the 

highest bird species abundance value 

(3.40), followed by weed parameter level 

3 (2.52) and least in weed parameter level 

1 with a mean bird species abundance of 

1.71 (Table 1). Weed parameter level 1 

had the highest level of species 

dominance (Table 1).  Simpson and 

Shannon diversity index were highest in 

weed parameter level 3 (Table 1). Bird 

species evenness was highest in weed 

parameter level 3 (Table 1). One-way 

analysis of variance showed that the 

weed parameter levels at the reservoir 

was significant in determining bird 

species abundance (F=7.27, df= 2, 

P<0.05). Duncan multiple range test 

showed that weed parameter levels 2 and 

3 were not significantly different in 

determining bird species abundance 

(Table 1).  

Weed parameter level 3 Taxa_S (9) 

had the highest bird species richness 

(0.79), followed by weed parameter level 

2 Taxa_S (13) (0.76) and least in weed 

parameter level 1 Taxa_S (11) (0.68). 

 

Table 1: Bird diversity indices among the weed parameters 
Weed 

Parameter 

           

N 

       

Mean 

Std. 

Error 

Taxa_S Dominance_

D 

Simpson_1

-D 

Shannon

_H 

Evenness

_e^H/S 

    

1 173 1.71
a
 .16 11 0.41 0.59 1.28 0.33 

2 78 3.40
b
 .56 13 0.28 0.72 1.50 0.37 

3 52 2.52
b
 .45 9 0.25 0.75 1.55 0.53 

 

Effect of Rice Developmental Stages on 

bird Species Abundance and Species 

Richness 
Matured grains stage had the highest 

bird species abundance value (17.58), 

followed by green and fruiting (11.15), 

slashed (5.50), harvested (4.41), green 

(2.571) and least in just planted rice stage 

with a mean abundance of 2.565 (Table 

2). One-way analysis of variance showed 

that the rice growth stages in the paddies 

were significant in determining bird 

species abundance (F=7.47, df=5, 

P<0.05). However, the just planted stage 

had the highest bird species richness 

(1.30), whereas the least bird species 

richness was observed in matured grains 

stage (0.41; Figure 2). 
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Table 2: Mean abundance of bird species among the rice growth stages 
 

growth stages                                                      

 

N 

 

Mean 

 

Std. Error 

95% Confidence Interval for 

Mean 

Lower    

Bound 

Upper             

Bound 

Green 35 2.57 .31 1.94 3.20 

Green and fruiting 48 11.15 2.23 6.66 15.63 

Harvested 59 4.41 .93 2.54 6.27 

Just planted 23 2.57 .29 1.96 3.17 

Matured grains 12 17.58 5.19 6.17 28.99 

Slashed 14 5.50 1.24 2.81 8.18 

Total 191 6.45 .78 4.91 7.98 

 

 
Figure 2: Effect of rice growth stages on bird species richness 

 

Feeding Activity of Bird Species in the 

Rice Paddies 
Bird feeding activity in the rice 

paddies include those feeding on the 

grains and those feeding on invertebrates. 

Speckled Pigeons (Columba guinea) and 

Yellow-billed Kite (Milvus migrans) 

were among bird species observed 

feeding on insects during the study. 

African Jacana (Actophilornis africanus) 

had the highest relative abundance 

(25.8%: Figure 3) for bird species 

feeding on invertebrates. Only the 

Village Weavers (Ploceus cucullatus) 

and Bronze Mannikins (Spermestes 

cucullatus) were observed feeding on rice 

grains, with Village Weavers (Ploceus 

cucullatus) having the highest relative 

abundance (52.3%: Figure 3). 
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Figure 3: Feeding preference of bird species in the rice paddies 
N/B: Blue = Bird species feeding on invertebrates; Red = Bird species feeding on grains 

 

Discussion 

Bird Species Abundance, Species 

Richness and Diversity in Relation to 

Weed Parameter 
The mean bird species abundance 

between weed parameter level 2 and 

weed parameter level 3 were not 

significantly different, however more bird 

species were observed in sections with 

relatively higher weed coverage. Less 

birds were observed in weed parameter 

level 1 possibly due to the regular 

clearing of weeds from the reservoir, and 

relatively more sections were observed to 

be cleared of weeds (weed parameter 

level 1). Therefore, bird species that 

require some cover or plant substrate to 

feed will be affected by the complete 

removal of weeds from the lake.  Bird 

species capable of adapting to this sort of 

change or disturbance will increase and 

dominate (Devictor et al., 2007; Maclean 

et al., 2006). As a result few individuals 

of bird species were observed at weed 

parameter level 1, making it have the 

least mean bird species abundance. 

Weed parameter level 3 resulted in 

the highest support for both bird species 

richness and diversity, followed by weed 

parameter level 2 and least in weed 

parameter level 1. This means that in 

sections where there were more weeds 

relatively higher bird species diversity 

resulted. This is explained by the habitat 

heterogeneity principle, as a habitat 

becomes more complex more species can 

be catered for (O’dea et al., 2006; Stein 

and Kreft, 2015; Yu and Guo, 2013). 

Comparison of this survey with previous 

study (Adeyanju and Kambai, 2016) 

reveal that the number of Common 

moorhen and Allen’s gallinule are now 

reducing from the East bank of the John 

Craig reservoir bank environs due to 

weed removal.  

Bird Species Abundance and Species 

Richness in Relation to Rice Growth 

Stages 
Common moorhens perch on the rice 

stalks causing the stalks to break if they 

are not strong enough to carry the weight 

of the birds. Trampling by Egrets on the 

just planted rice fields leads to the death 
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of some of the rice seedlings transplanted 

on the field (Dey Mey and Demont, 

2013; Wood et al., 2010). Previous 

studies have suggested that rice fields 

provide suitable habitat for foraging, 

breeding activities and shelter for various 

kinds of birds (Takahashi and Ohkawara, 

2007; Wood et al., 2010). This includes 

migratory species that utilize rice fields 

located along their migratory routes 

(Masero et al., 2006). Prior to harvesting, 

rice grains ripen and attract flocks of 

grainivorous species (Village weavers). 

The Village weavers (Ploceus cucullatus) 

were dominant in the matured grains 

stage  in large numbers and this could be 

because they are locally abundant and are 

major pests on rice fields (Dey Mey and 

Demont, 2013; Rodenburg et al., 2014; 

Ruelle, 1983). This must have 

contributed to the matured grains rice 

stage having the highest mean abundance 

of bird species and least species richness. 

Just planted stage had the highest bird 

species richness presumably because 

many invertebrates were exposed and 

easily available to the bird species. 

Flooded rice fields have just been cleared 

of weeds to prevent leaving overgrown 

bush. The latter is exposed and generalist 

bird species which were previously 

excluded are supplied with a rich supply 

of seeds and invertebrates exposed 

(Davey et al., 2012; Morante-Filho et al., 

2016; Stewart and Dudash, 2018). The 

latter creates a temporary wetland 

environment which attracts a variety of 

birds that requires wet areas to feed on 

various aquatic animals including 

amphibians and invertebrates (Ezealor 

and Giles, 1997). 

Observations of Feeding Activity of 

Birds in the Rice Paddies 
Based on personal observations, bird 

species that caused damage to the rice 

crop as a result of their feeding activity 

include Common moorhens, Egrets, 

Bronze mannikins and Village weavers. 

The Bronze mannikins feeds on the 

grains of the green and fruiting rice 

paddies because at this stage of rice 

growth the grains are still in milk form 

and they suck the milk of the maturing 

grains by squeezing the grain with their 

bill to force the milky content out and 

into their bills. It was observed that the 

Village weavers have their nesting 

colonies close to the rice paddies and this 

must have contributed to their high 

relative abundance on rice paddies. They 

feed on the mature grains causing 

damage to the rice crop and they have 

been found to be the most notorious 

avian pests of rice in South-western 

Nigeria (Rodenburg et al., 2014) . 

Throughout maturation (green and 

fruiting to matured grains stages) the rice 

crop is highly susceptible to bird damage 

(Ruelle, 1983). By reducing the number 

of birds in the fields, the social 

stimulation associated with the feeding 

behavior of gregarious species is 

minimized, and the total number of birds 

from which the crop must be protected is 

reduced.  

 

Conclusion 

Birds are again indicted for causing 

damage to early and late developmental 

stages of rice at the International Institute 

of Tropical Agriculture rice paddy plots. 

In direct response to this management 

adopted bird scarers to disperse birds 

which frequent the rice paddy farms. The 

latter has been adopted among several 

other techniques such as netting which 

are more effective but costly. The 

alternative forgone by employing these 

scarers on a daily rate could be credited 

to the effectiveness of birds in reducing 
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yield at these rice paddy plots. This study 

however brings to light the obvious fact 

among ecologists that many of the bird 

species do not actually feed on rice 

grains. Management can further cut down 

losses by providing bird scaring activities 

only when rice development are in the 

maturing stage (from green stage) rather 

than throughout the growth of the rice 

farm. Also crop rotation possesses a great 

potential to reduce losses presently 

attributed to wildbirds. 

Weed management at the reservoir of 

the International Institute of tropical 

Agriculture is required to prevent 

siltation and unsustainable reduction in 

water retention capacity of the dam. 

Water is of course an indispensible 

commodity specifically required for 

drinking and irrigation activities carried 

year round at the Institute. Wildbirds 

require specific habitats to forage and 

replenish their populations. A win-win 

approach should be taken to provide that 

birds have some areas left to grow with 

weeds while other areas are cleared. At 

present the west bank has been 

recommended to remain un-cleared while 

the east bank is regularly cleared. This 

will boost the population of birds at the 

embankments of the reservoir. The latter 

is advocated for because the current  

management at the International Institute 

of Tropical Agriculture are interested in 

ecotourism for which wildbirds are 

presently major stakeholders. 
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