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ABSTRACT 
The Northern Gujarat is semi-arid zone covering total area of 28.91 lakh hectares and lies between 
230 to 24.420 North latitude and 71.010 to 73.390 East longitudes. North Gujarat covers five 
tributaries, viz., Gandhinagar, Mehsana, Patan, Banaskantha, Aravalli and Sabarkantha. The study 
was conducted in Patan, Banaskantha and Mehsana districts from January 2011 to December 2012. 
Millets are small grained cereal grasses used as food and fodder. Crop damage occurs at various 
stages during crop production stages due to birds. Crop damage by birds in North Gujarat has been a 
problem since the native lands were first used for agriculture. This area is dominated by farmers and 
agriculturists who support the main economy. To evaluate the extent of damage, various techniques 
were used viz. Netting, Scare Crow and Control. Data recorded e.g. i) birds visiting millet crop at 
different stages during morning and evening hours (%) ii) stages of millet crop vulnerable to bird 
damage and iii) assessment of damage to millet tiller stage at the harvesting stage and assessment of 
loss in yield of millet grains by bird pests during summer and kharif. 
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INTRODUCTION 
Northern Gujarat is well known as a land of 
agriculture and irrigated from the water of rivers 
Sabarmati and Banas as well as through wells 
and tube wells. The area is dominated by farmers 
and their agricultural activities. Pearl millet 
(Pennisetumtyphoides (Burm.f.) Stapf & 
C.E.Hubb.)  is popularly known as bajara or 
bajari is one of the major coarse grain crops. Its 
occupying the largest area under food crops and 
is considered to be a poor man’s food as well as 
fodder for their animals. It's grown during kharif 
and summer season. Sorghum (Sorghum bicolor 
(L.) Moench) is another millet crop popularly 
known as jowarand grown in the major season 
viz. kharif. Other predominant small millets 
grown in Northern Gujarat area are Ragi 
(Eleusincoracana Gaertn.), Foxtail millet 
(Setaria italic (L.) P. beauvois), Kodo millet 
(Paspalumscro biculatum L.), Little millet 
(Panicummilia reauct. Non Lam.) Proso millet 
(Panicum scrobiculatum L.) and Banti or 
Barnyard millet (Echinochloa fromentanceae 
Link). Millet crop damage occurs at various 
stages   of   crop   production.   Birds  remove the  

seeds after sowing, pull out and devour the 
sprouted seeds and grains in the milky stage as 
well as during the ripening stage. The crop losses 
due to birds are likely to vary in different seasons 
and regions depending upon the environmental 
conditions and agricultural practices adopted in a 
particular region. Crop damages mainly caused 
by sparrow, parrot and pigeon to sorghum and 
pearl millet crops.1 Rose ringed Parakeet and 
House Crow are major bird pests of the millet 
crop during the milky and dough stage.2 

Damages caused to crops by Rose ringed 
Parakeet, Baya, Munia, House Sparrow, Myna 
and Crows during milky to harvesting stage in 
Bulgaria crop while Pigeon, House Crow and 
Dove from sowing to germination stage. Also 
Rose ringed Parakeet, Baya, house Sparrow and 
Mynato the sorghum crop during the ripening to 
harvesting stage.3 Till date various crop 
protection methods are employed by the 
cultivators in the fields for controlling bird pest 
viz., tying polythene bags on poles, beating 
empty tins and using sound crackers. However, 
these methods have not provided any permanent 
relief to the farmers. So a safe and economical 
method must be sought to reduce these damages.  
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Study area 
Northern Gujarat is semi – arid zone covering a 
total area of 28.91 lakh hectares and lies between 
230 to 24.420 North latitude and 71.010 to 73.390 
East longitudes. The North Gujarat region covers 
five tributaries, viz., Gandhinagar, Patan, 
Banskantha, Arvalli and Sabarknatha (Fig. 1). 

MATERIAL AND METHODS 
The  study  was  conducted in Northern Gujarat 
during    January    2011   to   December 2012 in  

Patan, Banskantha and Mehsana districts. Total 
4 talukas and 2 sites per taluka from each of 
these 3 districts were randomly selected for the 
study purpose. Further, the experimental fields 
were also randomly selected from the site of the 
Hanshapur village of Patan district. Birds were 
identified and counted using binocular (7X50), 
twice a day during the various stages of millet 
crops in seasons. The observation was recorded 
during morning and evening day time. Birds 
were identified with the help of standard book.4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 : Map showing Northern Gujarat, India 

Birds present in each district were observed at 
different stages viz., germination, seedling, 
vegetative, tillering, milky, dough and maturity 
stage. The experiment was conducted in milky, 
dough, grain maturity and harvesting stages. In 
the experimental fields the following 
treatments were employed me. (i) Netting, (ii.) 
Scare Crow and (iii.) Control (Fig. 2). To 
estimate the amount of crop loss from each of 
the above three plots, each with an area of 6.0 
m X 4.5 m were recorded. Per plot, the total 

number of healthy earheads and the damaged 
earheads which were separated out and nipped 
off by the birds from the experimental and 
control plots were counted, recorded, sun dried 
and threshed.5,6 The cleaned grains were 
weighted and recorded separately. Percentage 
of avoidable losses in grain yield of millet 
crops due to bird pests after applying various 
treatments were worked out on the basis of 
pooled results of grain yield by using the 
formula given Khosla.7-9 
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Fig. 2 : Layout plan of field experiment 

RESULTS AND DISCUSSION 
The nature and extent of damage caused by bird 
pests to the millet crops at different stages were 
carried out in the study area (Table 1). Sorghum 
bicolour and Penniestumtyphoides are the two 
important millets heavily depredated by birds. 
Crop damage occurs at various stages of crop 
production due to birds i.e. seeds may be 
removed  after  sowing,  seedling  may  be pulled  

out and they damage the tiller by cutting and 
removing the spathe (husk) of the earhead thus 
exposing the grains then they feed on the 
exposed grains.10-12 Maximum damage to the 
millet crops were caused by these granivorous 
birds visiting the fields either in groups or singly, 
in the milky stage and the harvesting stage during 
the morning hours from 6:00 am to 10:00 am and 
during the evening hours from 4:00 pm to 6:00 
pm.13-18 

Table 1 : Stages of millet vulnerable to bird damage 

Stage Species involved Type of damage 

Sowing stage Pigeon, house crow, 
grey francolin 

Disturbance of sown and soaked seeds and 
feeding on them 

Germinating stage House crow 
Young seedlings are damage. Aerial portion 
discarded, feeding on the remaining food 
material present in the seed. 

Earhead emerging  
stage 

Roseringed 
parakeet 

Emerging tender earheads are damaged along 
with the silky style and green tender spathe. 

Milky grain stage Roseringed parakeet 
and house crow 

Green spathes are cut into pieces and the 
tillers are partially exposed and the grains are 
damaged by feeding on the milky content. 

Dough stage Roseringed parakeet  
and house crow 

The exposed tender grains are removed and 
eaten 

Mature stage Roseringed parakeet 
and house crow 

Green husk pulled out, earheads are fully 
exposed. Grains are fed. Total damage to the 
earhead. 

The percentage of the bird species visiting the 
millet crop fields were calculated separately. 
Perusal of the results reveals that in Patan 
district   38   bird species,   Mehasana  district  

45 bird species and in Banaskantha district 47 
species of birds visited the millet crop fields 
during the various stages of cultivation 
(Table 2).  
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Table 2 : Birds visiting millet crop at different stages during morning and evening hours (Percentage) 

S/N Bird species Germination Tillering Milky Dough Grain maturity Harvesting 
B P M B P M B P M B P M B P M B P M 

1 Cattle egret 8.7 4.4 6.21 - - - - - - - - - - - - 6.87 6.9 6.38 
2 Black ibis 2.13 1.4 1.63 - - - - - - - - - - - - 0.81 2.1 0.96 
3 Black headed ibis 4.26 2.1 3.1 - - - - - - - - - - - - 3.05 - 2.80 
4 Indian peafowl 5.36 3.2 3.9 - - - - - - - - - - - - 3.86 2.9 3.85 
5 Grey francolin 1.32 5.9 0.95 0.9 4.4 0.5 - - - - - - 0.9 3.8 0.5 0.23 0.8 0.52 
6 Red wattled lapwing 5.82 4 4.06 5.3 4.6 3.5 - - - - - - 1.8 3.2 3.61 3.77 2.2 3.67 
7 Blue rock pigeon 9.91 8.9 6.96 - - - - - - - - - - - - 7.51 8.2 7.7 
8 Eurasian collared dove 3.11 4.9 2.34 - - - - - - - - - - - - 2.19 3.8 2.18 
9 House sparrow 2.76 2.9 1.71 1.3 1.2 0.96 2.06 7.8 2 3.9 4.1 2.05 3.7 5 1.16 1.57 4 1.18 
10 Red collared dove 0.51 3.3 0.23 - - - - - - - - - - - - 0.63 4.4 0.80 
11 Spotted dove 1.44 1.8 1.39 - - - - - - - - - - - - 1.9 1.3 1.05 
12 Laughing dove 1.44 4.7 1.19 - - - - - - - - - - - - 1.19 4.3 1.3 
13 Crow pheasant 2.65 1.6 2.07 1.3 3.2 2.5 1.3 1.5 1.3 1.5 1.2 1.96 1.88 1.3 0.92 1.05 0.87 0.96 
14 Black drongo 3.51 3.5 2.58 3 9.1 3.2 1.7 2.9 2.57 2.58 4.5 3.5 1.3 1.9 3.21 3.05 4.5 3.23 
15 Common myna 4.2 5.3 2.74 3.8 7.6 2.3 0.96 3.5 1.59 3.1 4.2 2.5 2.96 5.6 3.07 3.1 9.4 3.06 
16 Bank myna 2.82 11.4 1.99 2.1 6.3 0.96 1.5 3.0 1.45 2.4 3.6 1.76 3.8 5.1 1.37 1.67 9.4 1.35 
17 House crow 5.01 9.7 3.46 2.36 5.9 2.2 12.3 12.0 10.57 12.34 13.9 12.59 2.59 4.8 1.59 1.76 5 1.53 
18 Yellow-eyed babbler 3.68 5.6 2.34 2.3 10.1 1.99 2.44 7.6 2.3 2.33 5.2 2.29 3.5 6.4 3.9 4.1 9.4 3.89 
19 Common babbler 3.11 13.4 2.42 3.1 13.9 2.4 2 3.9 1.99 2.59 4.9 2.15 4.3 6.2 5.21 5.77 5.9 5.25 
20 Large grey babbler 0.8 1.4 0.39 1.9 0.7 0.99 0.6 1.2 0.6 1.3 2.9 0.99 0.6 1.3 0.31 0.2 1.9 0.3 
21 Jungle babbler 4.43 0.5 2.9 4.22 0.8 2.33 3.97 1.5 1.8 2.33 0.9 1.7 2.39 3.7 3.51 3.82 2.3 3.5 
22 Indian robin 1.09 2.1 0.87 1.3 2.9 0.4 2.9 3.7 3.4 3.2 6.5 4.5 2.3 1.9 0.62 0.57 12 0.61 
23 White wagtail 1.44 1.6 1.19 - - - - - - - - - - - - 0.6 1.2 0.99 
24 Tailor bird - - - 5.3 7.3 3.3 3 3.3 2.9 4 4 3.1 3.9 3.7 1.06 1.19 2.4 1.05 
25 White-eared bulbul 0.59 0.5 0.95 6.9 8.5 7.3 5.9 9.3 6.2 6 7.6 7.3 5.2 5.4 2.12 2.14 2.5 2.1 
26 Red-vented bulbul 0.72 0.5 0.3 7.8 10 9.6 6.3 11.9 8.5 7.03 14 9.6 6 10 3.75 3.86 3.6 3.76 
27 Green bee-eater 0.24 9.3 0.7 15.11 18.8 17 11 19.3 16 12.05 20.5 17 10 11.7 4.21 1.05 3.5 4.2 
28 Baya weaver 0.89 - 0.7 0.8 - 0.9 5.9 9.7 3.8 7.8 15.8 4.7 9.3 12.8 4.75 5.01 5.8 4.77 
29 Munia - - - - - - 8 17.2 13 11 25.5 15 9 19.8 1.45 - 6.3 1.44 
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S/N Bird species Germination Tillering Milky Dough Grain maturity Harvesting 
B P M B P M B P M B P M B P M B P M 

30 Rose-ringed parakeet - - - - - - 12.69 19.6 18.7 12 13.4 19.3 12.76 10 12.7 3.56 5.6 2.69 
31 Purple sunbird - - - - - - 1.9 1.4 2 - - - - - - - - - 
32 Asian koel 0.8 - 0.47 0.3 - 0.7 0.9 1.7 1.3 1.7 1.2 2.4 0.7 1.9 0.47 0.66 - 0.48 

33 Black-headed bunting - - - - - - - - - - - - 2.4 3 0.73 - - - 

34 Red-headed bunting - - - - - - - - - - 1.3 - - 1.5 - - - - 
35 Brahminy starling 0.28 0.37 0.42 0.22 - 0.37 0.66 - 0.4 0.8 - 0.6 1.58 2.2 1.64 1.57 0.29 1.66 
36 Rosy starling 0.93 0.48 0.03 0.8 - 0.1 0.5 - 0.2 0.7 - 0.5 5.16 5.7 4.95 5.15 0.24 4.94 

37 Ashy crowned sparrow 
lark - - - - - - - - - - - - 1.39 - 1.08 1.38 - 1.05 

38 Bay backed shrike - - - - - - 3 6 5 5 5.9 7 0.15 5.6 0.29 0.14 - 0.26 
39 Long tailed shrike - - - - - - - - - - - - 0.05 - 0.09 0.04 - 0.08 
40 Red throated fly catcher - - - - - - - - - - - - 0.05 - - 0.04 -  

41 White browed fantailed 
fly catcher - - - - - - 0.2 - 1.3 0.8 - 1.9 1.49 - 1.08 1.48 - 1.09 

42 Rufous fronted prinia - - - - - - - - - - - - 2.1  1.8 2 - 1.75 

43 Wire tailed swallow - - - - - - - - - 2.4 - 2.1 1.3 - 0.68 1.2 - 0.65 

44 Oriental magpie robin 1.15 - 0.75 - - - - - - - - - - - - 0.7 - 0.3 

45 Yellow throated 
sparrow - - - - - - - - - 1.9 - 1.4 1.3 - 1.55 1.39 - 1.53 

46 Ashy prinia - - - - - - - - - 1.3 - 0.9 0.8 - 1.3 - - - 

47 Barn swallow 0.4 - - - - - - - - 0.3 - - 0.5 - - - - - 

48 Streaked fantailed 
warbler - - - - - - - - - 1.6 0.9 1.3 1.5 0.8 1.7 - - - 
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In the germination stage, Patan district millet 
fields received maximum visits by the 
Common Babbler (13.4%) followed by Blue 
Rock Pigeons, which were observed in 
Banaskantha (9.91%) and in Mehsana 
(6.96%). The minimum number of bird 
species visiting the millet fields was of Red 
Collared Dove (0.23%) in Mehsana, Green 
Bee Eater (0.24%) in Banaskantha and 
Brahminy Starling (0.37%) in Patan, during 
this stage. On the Tillering stage, Green Bee 
eaters were the regular visitors to the millet 
fields in all the three districts, viz. 
Banaskantha (15.1%), Mehsana (17%) and 
Patan (18.8%), respectively, while minimum 
visits were paid by Rosy Starling (0.1%) in 
Mehsana, Brahminy Starling (0.22%) in 
Banaskantha and Large Grey Babbler (0.7%) 
in Patan. In the milky stage, Roseringed 
parakeets paid maximum visits to the millet 
fields of all the three districts, viz., 
Banaskantha (12.69%), Mehsana (18.7%) and 
Patan (19.6%) while the least number of bird 
species to visit the fields were White Browed 
Fantailed Flycatcher (0.2%) in Banaskantha, 
Rosy Starling (0.2%) in Mehsana and Large 
Grey Babbler (1.2%) in Patan districts 
respectively. In the Dough stage the most 
frequent visitors were the Munias (25.5%) in 
Patan, followed by Roseringed Parakeets 
(19.3%) in Mehsana and House Crow 
(12.34%) in Banaskantha. The least bird 
species to visit the fields during this stage 
were the Barn swallow (0.3%) in 
Banaskantha, followed by Rosy Starling 
(0.5%) in Mehsana and the Streaked Fantailed 
Warbler (0.9%) and the Jungle Babbler 
(0.9%) both in Patan. During the Gain 
Maturity stage, Roseringed parakeets were the 
most regular visitors to the millet fields of 
Mehsana (12.7%) and Banaskantha (12.76%) 
followed by Munia (19.8%) in Patan. The 
occasionally visiting bird species during this 
stage where the Long Tailed Shrike (0.05%) 
and Red throated fly catcher (0.05%) in 
Banaskantha followed by Streaked fantailed  

Warbler (0.8%) in Patan and Long Tailed 
Shrike (0.09%) in Mehsana. 
On the Harvesting stage the enthusiastic 
visitors were the Yellow Eyed Babbler 
(9.4%), Bank Myna (9.4%) and Common 
Myna (9.4%), all in the Patan district 
followed by Blue Rock Pigeons, (7.7%) in 
Mehsana and (7.51%) in Banaskantha, 
respectively. The Long Tailed Shrike (0.04%) 
and Red Throated Flycatcher (0.04%) in 
Banaskantha, Brahminy Starling (0.29%) in 
Patan and Long Tailed Shrike (0.08%) in 
Mehsana showed least enthusiasm in their 
visits to the millet fields (Fig. 3 and Fig. 4). 
The results in kharif Bajara (Table 3) reveal 
no significant effect of the various treatments 
on the total number earheads (677 and 684) 
per plot. The number of undamaged earheads 
of the pearl millet differed significantly when 
two specific treatments were used in the plots, 
viz., Nylon Net covers (668 earheads per plot) 
and Scare crows (590 earheads per plot). 
These two treatments were compared with a 
reliable control untreated plots with a total 
number of 670 earheads per plot and 
undamaged earheads (463 earheads per plot). 
Maximum damaged earheads (25.54%) by the 
birds were found in the unprotected fields 
follows in scarecrow treatment (10.54%) for 
frightening away the birds. The earheads were 
completely free from damages by birds, in 
those fields which were covered by the nylon 
net. The total bajara yield collected from the 
grains of earheads showed significant 
difference and was significantly higher in 
plots (6.72 Kg. per plot) covered with nylon 
net and Scarecrow (5.32 Kg per plot) in 
comparison with the untreated control (5.23 
Kg. per plot). Minimum avoidable losses in 
kharif bajara grain yield were observed in the 
plots protected with scarecrows (20.83%) On 
the other hand, the highest percentage of 
avoidable losses in grain yield of kharif 
Bajara was observed in the unprotected plots 
(22.17%). 
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Fig. 3 : Bird pests in millet crops 

 
Fig. 4 : Bird pests in millet crops 
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Table 3 : Efficacy of various treatments to avoid Birds from damaging and avoidable losses 
in grain yield due to pest complex of the millet crops 

Treatments Season 

Total 
no. of 

earheads/ 
plot 

No. of 
undamaged 

earheads 
per plot 

Earheads 
damaged 
by birds 

(%) 

Total 
yield 

of grain 
(kg/plot) 

Avoidable 
loss in 
grain 

yield (%) 

Netting 

Bajara(K) 677 668 4.06 
(0.50) 6.72 - 

Bajara(S) 1041 977 4.06 
(0.50) 8.11 - 

Sorghum(K) 539 514 4.06 
(0.50) 2.24 10.76 

Scare crows 

Bajara(K) 684 590 18.94 
(10.54) 5.32 20.83 

Bajara(S) 1032 941 10.89 
(3.57) 6.49 19.98 

Sorghum(K) 538 489 14.3 
(5.88) 

2.08 
 17.13 

Control 

Bajara(K) 670 463 30.36 
(25.54) 5.23 22.17 

Bajara(S) 1035 908 16.45 
(8.02) 4.98 38.59 

Sorghum(K) 540 481 17.17 
(8.72) 1.47 41.43 

The results in summer bajara (Table 3) total 
number of earheads were recorded as 
1041earheads per plot in nylon net treatment 
plots and 1032 earheads per plot in Scarecrow 
treatment plots. However, the number of 
undamaged earheads of the pearl millet differed 
significantly when two specific treatments were 
used in the plots, viz., Nylon Net covers 
(977earheads per plot) and Scarecrows (941 
earheads per plot). These two treatments were 
compared with a reliable control untreated plots 
with a total number of 1035 earheads per plot 
and undamaged earheads (908 earheads per plot). 
The numbers of undamaged earheads were 
minimized in the unprotected control plots. 
Maximum damaged earheads (8.02%) by the 
birds were found in the unprotectedcontrol fields 
while minimum earhead damages (3.57%) were 
seen in those plots using scarecrow treatment for 
frightening away the birds. Earheads damages by 
birds were almost negligible (0.5%) in those 
fields which were covered by the nylon net. The 
total grain yield per plot differed significantly in 
treated and the untreated plots. Grain yield (8.11 
Kg per plot) was highest in those plots covered 
by nylon net than those plots (6.49 Kg.  per  plot)  

with Scarecrow and minimum in control plots 
(4.98 Kg. per plot) were no treatments were used. 
The minimum avoidable losses in summer bajara 
grain yield was observed in the plot where 
earheads were scare crows (19.98%), on the 
other hand, the highest percentage of avoidable 
losses in grain yield of summer bajara was 
observed in unprotected plots (38.59%). 
Kharif Sorghum, Table 3 reveals the total 
number of earheads along with the total 
number of damaged as well as undamaged 
earheads and the percentage of damaged 
earheads by the birds per plot. The total 
number of earheads recorded per plot was 540 
in the control plots, 539 earheads in plots 
covered by nylon net and 538 earheads per 
plot in those plots which used scarecrow 
treatments. The number of undamaged 
earheads differed significantly when two 
specific treatments were used in the plots, 
viz., Nylon Net covers (514 earheads per plot) 
and scarecrows (489 earheads per plot). These 
two treatments were compared with a reliable 
control untreated plots (481 earheads per 
plot). The significantly lower damage was 
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recorded in those plots that used treatments in 
comparison to the untreated control plots. 
Damaged earheads were minimum (0.5%) and 
(5.88%) in those plots which were covered 
with nylon netor used Scare crow treatments, 
respectively, while damage to the earheads 

were maximum (8.72%) in those control plots 
where no treatment was used. Thus, the 
overall result indicated that nylon net proved 
more effective to prevent bird damage in 
millet crops and resulted in higher grain yield 
(Fig. 5).  

 
Fig. 5 : Earheads with various grade damage 

CONCLUSION 
This result was further complimented by the 
grain yield, which was significantly higher (2.24 
Kg. per plot) and (2.08 Kg. per plot) when nylon 
net and scarecrow treatments, respectively, were 
used in comparison to the control plots (1.47 Kg. 

per plot) were no treatments were used. The 
minimum avoidable losses in kharif sorghum 
grain yield were observed through nylon net the 
plot protected in netting (10.76%), followed by 
scarecrows (17.13%), on the other hand, the 
highest percentage of avoidable losses in grain 
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yield of kharif sorghum were observed in the 
unprotected plots (41.43%).  
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