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Extent of crop depredation in agricultural fields of groundnut, pearl millet, peas, sorghum and sunflower was assessed in Pune,
Akola and Amravati, the three productive districts of Maharashtra, India. The study included interviews with the farmers,
identification of the bird species responsible for the crop depredation and actual field assessment of damage. The problem of crop
depredation is severe for the crops mostly during harvesting season. Most farmers were not satisfied with the conventional bird
repelling techniques. A maximum depredation was observed by Sorghum crops by house sparrows Passer domesticus, baya weavers
Ploceus philippinus, and rose-ringed parakeets Psittacula krameri, accounting to 52% of the total damage. Blue rock pigeons Columba
livia damaged 42% of the peas crop (chick peas and pigeon peas), while house sparrows and baya weaver damaged the groundnut
crop by 26% in the sampling plots. House sparrow Passer domesticus and baya weaver Ploceus philippinus damaged the groundnut
crop in the sampling plots just after the sowing period. The sustainable solution for reducing crop depredation is a need for the
farmers and also such techniques will help avoid direct or indirect effects of use of lethal bird control techniques on bird species.

1. Introduction
Wide varieties of arable crops attract granivorous birds which
lead to significant damage to the crop yields globally [1, 2].
However, there are few studies pertaining to the awareness of
the problem among the farmers and the magnitude of crop
damage caused by the birds in India [3]. The problem of crop
damage by birds is faced by the farmers and the losses due to
crop depredation by birds are significant in terms of the gross
crop yield. Birds can inflict damage to the crops and a loss to
the farmers in all the stages of crops right from sowing and
planting till harvesting.
In previous study conducted in India, it was found that
the proportion of crop damage to sunflower crop depends on
the proportion of foraging activity of the birds [4]. The food
of the cropland species is of mostly three types which depend
on grains, seeds, fruits, green vegetation of the crop plants
and grasses, insects, other arthropods, and rodents found in
the soil, crops, and other plants [5].
Most of the activities of birds are either advantageous or
disadvantageous to the farmers. Birds create negative impact

on most of the agricultural activities and some agricultural
activities attract birds as special feeding opportunities [2]. The
presence of insectivorous birds in croplands is beneficial to
farmers up to some extent. In India, as a common remedy to
the problem, attempts are regularly being made by the famers
to reduce crop losses from birds by deploying measures for
control of birds either through traditional means or by using
bird scaring techniques, devices, and pesticides (Table 1).
The greatest damage to the matured crops was observed
due to the foraging activities of bird species like Baya
Weavers, Ploceus philippinus, and Munias, Lonchura spp., and
House Crows, Corvus splendens, with an overall reduction of
crop yield by more than 55% [6]. Foraging pattern of birds
depends on behavior of predator avoidance and not the status
of feeding source [4]. In addition to these species of birds,
the Rose-ringed Parakeet, Psittacula krameri, is the most
common and destructive bird from agricultural perspective
which inflicts huge damage to standing cereal crops, fruit
orchards, and vegetable crops [7]. A single Rose-ringed Parakeet, Psittacula krameri, consumes about 15 g of sunflower
seeds per day. Birds like Common Myna Acridotheres tristis,
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Table 1: Traditional and conventional bird scaring techniques deployed by farmers in India.

Amravati
Pune

Surveyed districts and villages

Jungle Myna, Acridotheres fuscus, Brahminy Starling, Sturnus
pagodarum, House Crow, Corvus splendens, and Whitecheeked Bulbul Pycnonotus leucotis damage the fruit crops
especially of grapes to a great extent in Himachal Pradesh,
India [8]. Not only are these damages limited to loss of yield
but they also affect the quality of grapes which in turn reduces
the quality of the wine [9]. Thus, birds cause a decrease
in overall agricultural productivity. In Gujarat, Sarus Crane
(Grus antigone) is considered one of the pests by farmers and
it causes damage in the range of 0.2 to 13.6% to the paddy
crops [10]. It is a globally threatened species and it was found
that its population is declining at an alarming rate.
Agriculture is one of the important sectors of economic
development of the state of Maharashtra. The total area
under cultivation in Maharashtra is approximately 2.3 M
ha, out of which 80 to 85% has arable type of farming,
whereas 16% of the area has horticultural farming, where
many types of food grains, vegetables, and fruits are produced
(http://www.mahaagri.gov.in). This paper presents the representative opinion on the prevailing awareness among the
farmers about crop damage caused by birds and the current
measures undertaken by them to reduce such damages. The
study also assesses the damage to the common crops caused
by cropland birds in Maharashtra, through systematic field
studies.

Reference
Kiruba et al. (2006) [11]
Bruggers et al. (1986) [12]
Singh and Dungan (1955) [13]
Sandhu (1987) [14]
Bhatnagar (1976) [15]

Akola

Techniques
The white cloth banging
Chemical bird repellents are like trimethacarb, methiocarb, and curb
Killing and catching of birds
Methiocarb (4 methylthio) 3,5-xylyl-N-methyl carbamate, and Thiram
Poisonous chemical

V5
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V2
V1
V7
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V5
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V3
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V1
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Figure 1: Frequency of the distribution of questionnaire to the
farmers in the 22 villages in the study areas, and their responses.

2. Material and Methods
2.1. Study Area. The study was conducted in three agricultural productive districts, Pune (18.53∘ N, 73.84∘ E), Akola
(20.50∘ N, 77.16∘ E), and Amravati (20.93∘ N, 77.75∘ E) in the
state of Maharashtra, which included interviews with the
farmers, identification of the birds responsible for the loss
of crop, and field assessment of crop loss. The questionnaire
survey was conducted in two field campaigns: first during the
harvesting season in winter 2010 and again the following winter in 2011. Damage assessment study was conducted in 2011
and 2012 in crop fields of groundnut, pearl millet, peas (chick
peas and pigeon peas), sorghum, sunflower, and wheat, which
are most common crops in the study area. The selected croplands in Pune district had irrigation facility, whereas the croplands in Akola and Amravati are located in rainfed region.
2.1.1. Questionnaire Survey and Interview. A questionnaire
survey was designed with an aim to understand the current
status of awareness among the farmers about the crop damage
caused by birds in agricultural fields, methods for control
of damage undertaken by them, and the opinion of farmers
on the need for modern ecofriendly bird scaring techniques.

The survey was conducted in 22 villages in three districts of
Pune, Amravati, and Akola in Maharashtra state, where the
questionnaires were distributed to 757 farmers (who actually
worked in the farms during these seasons): 334 in Pune, 262
in Amravati, and 161 in Akola districts (Table 2). This survey
was conducted after the harvesting season, except for the
groundnut, in which case the survey was carried out during
the sowing season. The overall response rate was 58% from
the farmers (Figure 1).
2.2. Field Studies. In order to assess the crop damage in a
field, we considered two important parameters—the size of
the plot and location of the plot. We selected the plots at
the edges of the field as well as in the interior, since we
expected more variability for all crops in terms of growth and
damage. Birds are commonly attracted at the edges of crop
fields as compared to the interior for most of the crops. It is
also important to apply proper bias during plot selection by
avoiding individual bias during the plot selection process. The
sampling design adopted for each field was delineation of 8
plots, from the interior and along the edges each of 1 m2 size
(Figure 2). The total damage is estimated as an average of
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Table 2: Questionnaire survey response rate in different villages.
District

Pune

Amravati

Akola

Village
V1
V2
V3
V4
V5
V6
V7
V8
V9
V10
V1
V2
V3
V4
V5
V6
V7
V1
V2
V3
V4
V5

Questionnaire distributed
36
40
23
35
10
27
37
51
34
41
25
36
37
27
41
51
45
36
34
25
35
31

Response
21
19
14
23
7
17
24
29
16
19
21
15
16
15
19
26
29
20
19
15
21
26

Response rate
58
48
61
66
70
63
65
57
47
46
84
42
43
56
46
51
64
56
56
60
60
84

Survey period
Winter 2010
Winter 2010
Winter 2010
Winter 2010
Winter 2010
Winter 2010
Winter 2010
Winter 2010
Winter 2010
Winter 2010
Winter 2011
Winter 2011
Winter 2011
Winter 2011
Winter 2011
Winter 2011
Winter 2011
Winter 2011
Winter 2011
Winter 2011
Winter 2011
Winter 2011

damages recorded at the edges and interior. In this study,
352 plots ((8 interiors+ 8 edges) × 22 fields for each crop)
were selected for estimation of the damage and the data was
collected from 2112 plots covering all six varieties of crops.
Visual techniques were adopted for damage estimation,
which was initially applied for each plot. Digital camera
enabled photographs (photographs from both the sides) of
damaged crops were taken in each plot, to attain the degree
of accuracy in the results of visual estimation following the
methods developed by Martin and Crabb [16] and Tracey and
Saunders [17]. For most of the crops, the accurate time of
recording was close to the harvesting period, except in the
case of groundnut, in which case the loss was recorded just
after the sowing.

where 𝐷𝑒 is % damage in crops on edge, 𝐷𝑛𝑒 is % of undamaged crops on interior plot, 𝐷𝑖 is % damage of interior crop,
and 𝐷𝑛𝑖 is % of undamaged crops at interior areas. Consider

2.3. Damage Assessment. Damage assessment was carried out
following the survey protocol which was used to collect data
from each cropland. Visual estimation of damage in selected
plots for each crop and the percentage of crop damage were
calculated graphically for each plot and then overall damage
for each crop field was calculated for edge and interior
(Figure 2). Finally, average damage for each crop field was
calculated as the average of edge and interior damage:

3.1. Awareness of Crop Damage Perceived by the Farmers.
Outcomes of questionnaire survey reveal that the maximum
number of farmers was aware of the loss of crop due to
birds and most of them expressed that there is a need for
a sustainable solution to control crop damage caused by
birds (Figure 3). Farmers from all 3 districts expressed that
problem of birds is temporary but severe for the crops and
grains and for fruits, as the problems persist for longer time.
All the farmers accept that they are using some kind of
traditional bird scaring techniques to avoid the loss and this
use is for effective time interval in which damage by birds
is predicted. Most of the farmers were not satisfied with the
conventional bird scaring techniques being used by them
due to their less effectiveness and nonreliable nature and as
it requires continues hard work and more man power. The

Total damage in % =

𝐷edges + 𝐷interior
2

= 𝐷edges =
𝐷interior =

𝐷𝑖
,
𝐷𝑖 + 𝐷𝑛𝑖

𝐷𝑒
,
𝐷𝑒 + 𝐷𝑛𝑒

(1)

𝐷𝑒 = Edge damage = ∑

𝑃𝑖
,
𝑁

(2)

where 𝑖 = 1 to 8; 𝑁: total number of plots;
𝐷𝑖 = Interior damage = ∑

𝑃𝑖
,
𝑁

(3)

where 𝑖 = 1 to 8; 𝑁: total number of plots.

3. Results and Discussion
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Figure 2: Schematic diagram illustrating the methodology adopted for the assessment of damage of crops. (a) Position of the edge plots and
the interior plots and estimation of (b) edge damages and (c) interior damage through graphical technique.
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Figure 3: Responses of the farmers to the survey questionnaire following the studies in winter 2010 and 2011 in Akola, Amravati, and Pune
districts of Maharashtra, India.
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techniques like use of chemical repellent, net, spike guards,
shooting the birds with gunshot, and making loud noise by
bursting fire crackers in order to scare birds are either costly
or lethal. Farmers believed that present traditional techniques
are not effective enough to control this loss and they also
expressed the need for sustainable techniques which can
replace the traditional bird scaring techniques and help them
to reduce their loss more effectively in a sustainable way.
Traditional methods are like “trial and error method,” and
bird species become habitual for such techniques and hence
they did experience “scaring” from such techniques for longer
time. It was also observed during field visits that birds were
not afraid of bird scaring devices and it was also a common
experience of farmers. Lethal techniques may be an effective
solution to the problem but by killing birds we may be
destroying one of the important bioindicators in the nature.
3.2. Assessment of Crop Damage. Agricultural loss of crops
starts from sowing to harvesting stage due to abundance of
cropland bird species for foraging (Figure 4(a)–4(c)). In most
of the crops, the loss was considerably large at the edges
of cropland primarily due to the presence of trees, bushes,
and fencing along the edge [18]. In our study, we found that
sorghum crop damage at interior was more as compared to
edges (Figure 5). This variation in edge to interior depends on
factors like size of crop and the environment surrounding the
cropland. Sometimes damage in interior is more pronounced
as compared to the edge when crop field is adjacent to the
road [17]. Cropland birds damaging the crops are foraging in
large flocks and most of the time they select the interior areas
which result in large damage in interior [19]. For foraging,
cropland birds tend to select a “test” area for damage, which
they continue to graze again and again till the food of that
area gets exhausted before moving on to a new area [20].
In our study, we found that more damage was inflicted
in interior as compared to edges in the sorghum and pearl
millet crops, as birds like the longer crop plants for secure
feeding (Figure 4(a)). The foraging activities of cropland bird
species like House Crow have caused more damage to wheat,
while pigeons and doves cause damage to pearl millet and
sunflower. Also, the parakeets and crows were found to inflict
more damage to the crops than what they actually consumed.
They carried parts of kernels of the Jowar with them and then
fed on the grains. But, while feeding on the grains in this way,
a major portion of the kernel with the grains falls down. A
maximum loss is recorded to the sorghum crops by sparrows,
weaver birds, and parakeets that accounts to 52% (Figure 6).
The minimum damage was recorded for wheat crop which
was 17% and most of the damage was caused by crows, which
was recorded on the site in Akola district. Pigeons damaged
42% of the peas crop (chick peas and pigeon peas) while
sparrows and weaver birds damaged the groundnut crop by
26% in the sampling plots. The maximum damage to the pearl
millet and sunflower was caused by sparrows and weaver
birds mostly in Pune and Amravati. All the above bird species
were recorded during more than 50% of the visits to the field.
Cropland avian species recorded while causing damage to
crops are given in Table 3.
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Table 3: List of common birds in crop fields responsible for crop
depredation in agricultural fields of Akola, Amravati, and Pune
districts in Maharashtra state, India.
Species-common name (Latin name)
Asian Pied Starling (Sturnus contra)
Ashy Prinia (Prinia socialis)
Baya Weaver (Ploceus philippinus)
Brahminy Starling (Sturnia pagodarum)
Brown Rock Chat (Cercomela fusca)
Black Drongo (Dicrurus macrocercus)
Red-vented Bulbul (Pycnonotus cafer)
Common Babbler (Turdoides caudata)
Common Myna (Acridotheres tristis)
Eurasian Collared Dove (Streptopelia decaocto)
Green Bee-eater (Merops orientalis)
House Crow (Corvus splendens)
House Sparrow (Passer domesticus)
Indian Roller (Coracias benghalensis)
India Robin (Saxicoloides fulicatus)
Oriental Magpie Robin (Copsychus saularis)
Jungle Babbler (Turdoides striata)
Jungle Prinia (Prinia sylvatica)
Large Grey Babbler (Turdoides malcolmi)
Laughing Dove (Spilopelia senegalensis)
Plain Prinia (Prinia inornata)
Plum-headed Parakeet (Psittacula cyanocephala)
Rock Pigeon (Columba livia)
Yellow-eyed Babbler (Chrysomma sinense)
Rose-ringed Parakeet (Psittacula krameri)
Red-wattled Lapwing (Vanellus indicus)

Status
R, O
R, O
R, G
R, O
R, I
R, I
R, I
R, O
R, O
R, G
R, I
R, O
R, O
R, I
R, I
R, O
R, O
R, I
R, O
R, G
R, I
R, G
R, G
R, O
R, G
R, C

R: resident species, F: Frugivore, O: Omnivore, I: Insectivore, G: Granivore.

These results are comparable with the previous study
results in other agricultural states of India. For example, in
Punjab which is one of the important agricultural hubs of
India, considerable damage to the crops such as groundnut,
maize, mustard, pearl millet, peas, sorghum, sunflower, and
wheat is caused by certain bird species [3]. Damage for
sorghum and sunflower is recorded maximum in Akola
district and peas damage was more in Amravati district. Both
of these districts are in rainfed farming zone.
The loss of peas was recorded mostly by pigeons while
sorghum was damaged by sparrows, weaver birds, and parakeets. The groundnuts were damaged by sparrows and weaver
birds just after the sowing. These birds can cause 10% to 40%
damage and may cause 90% damage in isolated areas in the
sunflower field where sunflower is an important edible oil
seed crop.

4. Conclusions
The present study reveals that crop depredation by birds is
a serious problem in the agricultural state of Maharashtra.
The questionnaire survey also indicted that traditional bird
scaring techniques were not very effective in controlling this
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(a)

(b)

(c)

Figure 4: Photographs of the typical cropland bird species foraging on the sorghum millets. (a) House Crow, Corvus splendens, (b) Baya
Weaver, Ploceus philippinus, and (c) Rose-ringed Parakeet Psittacula krameri in Amravati crop fields.
Groundnut
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Peas (chick peas
and pigeon peas)
Pearl millet

10

Pearl millet
Peas (chick peas
and pigeon peas)
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Sunflower

0
Amravati

Groundnut

Wheat
Groundnut

Wheat

Pearl millet

Sunflower
Sorghum

Peas (chick peas
and pigeon peas)

Edge
Interior

Figure 5: Radar diagram showing the extent of crop damage along the edges and the interior of the crop fields in the districts of Pune,
Amravati, and Akola of Maharashtra state, India.

problem. The actual damage assessments of common crops
in the three study sites indicate that Sorghum was the most
affected crop due to depredation followed by pearl millet and
combined chick peas and pigeon peas crops. The sustainable
solution for reducing loss of crop is a need of the farmers
and also such techniques will help to avoid direct or indirect
effects of use of lethal bird control techniques on avian
species. Though the area for this study was limited, it reveals
the trends of agricultural loss due to birds. The problem
of crop depredation should be study in larger agricultural
area of the country and more concrete damage estimation
should be done. Future work should focus on designing a
sustainable solution by developing ecofriendly bird cropspecific and bird-specific scaring techniques to minimize
crop depredation due to birds for improving the crop yields.
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