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ABSTRACT
A quantitative analysis of the microhabitat utilization was carried out at Foy Sagar Lake. Three bird species were
selected out of which one was resident and two were Palaearctic migrants. The species-specific diurnal time budgets and
related characteristics of the terrain were also assessed. Five major activities per day were studied: feeding, preening,
swimming, walking and flying. Indian Spot-billed Duck, a resident species of Foy Sagar Lake, showed a lesser feeding
time as compared to the migratory birds (i.e. is Bar-Headed Goose and Ruddy-Shel Duck). The time budget activity from
winter to early summer, showed variations in the activities of migratory birds, but in contrast to this; the resident bird
behaved in a uniform pattern during daytime throughout the season. The utilization of this artificial lake in a
complementary manner by a high number of water birds (residents as well as migrants), is mainly due to presence of
numerous types of micro-habitats. A comprehensive analysis of the behavioural requirements of these water-birds can be
used for conservation and efficient management of such wetlands.
KEYWORDS: Diurnal behaviour, microhabitats, ordination method, seasonal period, water-birds.

Received 03.04.2019 Accepted 28.05.2019 © 2019 AELS, INDIA

INTRODUCTION

Time Budgeting and its importance:

Each individual species has a peculiar pattern of its daily behaviour and its behaviour is also affected by
the surrounding environmental conditions. Thus the time spent for a particular behaviour or activity is
highly related to both temporal and spatial distribution. Time-activity budgets quantify how birds
apportion time to various activities [27]. These may reveal critical aspects of their use to the spatial and
temporal dimensions, and are important to understand the niche partitioning among sympatric species
[33]. This approach has been extensively used in birds, showing that patterns of daily activity can vary
widely between species and that they are important to determine the life history and ecological
adaptations of birds [15].

Studies on activity time budget of birds in their suitable habitats have been recognized as an important
tool for understanding habitat use and niche separation and consequently it is an invaluable aid for
managing waterfowl communities and habitats [16].

Time or activity budget is a quantitative description of how animals apportion their time for feeding and
other activities [1]. These time budgets, which are, the pattern of time allocation for maintenance and
breeding activities are important in understanding the evolution of avian reproductive and foraging
behaviour [39]; [32] and the way natural selection operates to produce efficient individuals [4]. The
amount of time and energy which a bird devotes to different activities must inevitably influence its
survival [26]. Although some types of behaviour require more time and energy than others, the
optimizing paradigm predicts that the individual performs at the most opportune time [35]. Because of
the chance component, the underlying rhythm of any behaviour repertoire can be modified in most cases
and, therefore, the behavioural pattern is probabilistic [29]. The behavioural patterns of animals are the
product of their interaction to external biotic and abiotic stimuli [1]. Activity budgets of birds greatly vary
according to the types of habitats and food used [28]. [6] proposed that variations in the time budgets of
marine birds would correlate with prey availability and several studies have demonstrated a link
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between avian activity pattern and prey abundance [24]. Birds that maintain feeding territories exclusive
of the breeding season often utilize resources relatively stable in time and space [32]. Time budgets have
been increasingly used in ecological studies [13]. They can be expected to throw much light on how the
behaviour of any organism is structured in relation to its ecology [34]. Examining the influences of
temporal and environmental factors on species time budget enables to understand the ecological
significance of behavioural pattern [3]. [40] suggested that each species exhibited an optimal time budget
for each environmental condition and that selection favoured individuals whose time budgets were most
adapted. [12] and [31] considered analysis of activity budgets a useful tool in determining the needs of
wintering waterfowl. Time budget study of the birds is more important mainly to know their behavioural
changes according to seasons within and between habitats [20].

Birds selected for the Presented Study:

Antidae Family:

There are about 158 species in this family found in all parts of the world. They live on lakes, ponds, rivers
and streams, and marshes. Many birds in this family are migratory and live in flocks. Most of the species
in this family are herbivores and eat leaves, stems, roots, seeds and other plant parts. Many species also
eat insects, small fish, molluscs, and crustaceans. The birds in this family have webbed feet and broad
bills. Chicks are precocial-that means they can feed themselves and swim a few hours after birth.
Ruddy-Shel Duck (Tadorna ferruginea):

The Ruddy-Shel Duck (Tadorna ferruginea) is mainly a Palaearctic species with three different
populations: a large population occupying a stronghold spanning from south-eastern Europe to Mongolia
and China, a north-west African population, considered both small and declining, and an even smaller
population in the highlands of Ethiopia [7] ; [19]. Ruddy-Shel Duck is a migratory bird. Eastern
populations are mostly migratory, wintering in the Indian subcontinent. The Ruddy-Shel Duck is a
common winter visitor in India where it arrives by October and departs by April.

Bar-Headed Goose (Anser indicus):

A significant proportion of the world’s Bar-Headed Goose (Anser indicus) make biannual migration
between breeding areas in Mongolia, northern China and the Tibetan Plateau (latitude between 29°N and
37°N, mean elevation of 4800 m) and wintering areas in India, crossing the Himalayan mountains (along
the southern plateau) enroute. This species has become renowned for a paradigm of extreme high-
altitude migration, being frequently cited as flying regularly above 8000 m.

Indian Spot-Billed Duck (Anas poecilorhyncha):

Indian Spot-Billed Duck (4nas poecilorhyncha) is a resident throughout Pakistan and India in freshwater
wetlands. Some individuals may however migrate as a bird ringed at Bharatpur in Rajasthan on 5
December 1969 was recovered near Novosibirsk in August 1970. It is quite gregarious outside the
breeding season and forms small flocks. The northernmost populations have expanded their range
northwards by more than 500 km since the early 20t century, possibly in reaction to global warming.

REVIEW OF LITERATURE

Time activity budgets have been reported in many species of water birds, especially ducks [1], geese [30];
[5]; [9]; [22] and waders [3]. [22] studied the activity rhythm of wintering European Green-winged Duck
(Anas crecca) and [11] added data on the Tufted Duck (Aythya fuligula). There are a few studies from
India on ducks [36] and other taxa of water birds, namely Purple Moorhen (Porphyiro porpyiro) [2] and
Coot (Fulica atra) [17].

Many field studies have been undertaken on birds and small mammals of temperate region as regards
their timings of activity in relation to environmental factors over the seasons [41]; [8]; [10].Their activity
rhythms are mainly regulated by light / darkness cycle of nature. Other extrinsic factors such as
temperature, sound [23]; [14] and social cues [21] and intrinsic factors such as hormones [38], can also
eventually modify several such activity rhythms. Daily beginning and end of activities, in day active birds
correspond to timings of sunrise and sunset respectively, and keep closer pace with them in temperate
regions [8]. Such systematic study, however, is not available for activity patterns of tropical birds [25]. As
far as the cormorants are concerned little is known about the movements and daily activity budgets [18].
They describe the time allocation patterns of the two species of cormorants occurring in Sheikha Jheel.
And also try to find out the adaptive significance of the activity pattern followed by the cormorants and to
determine differences in activity pattern of two con-generic species that allows resource partitioning
between them.

Species select often the available resources and the microhabitats in different ways throughout the
wetlands, depending on their behaviour or spatial location for feeding. Hence, behavioural responses are
the first line of defence to selective environmental factors.

RJCES Vol 7 [3] June 2019 60|Page © 2019 AELS, INDIA



Sharma et al

THE PRESENT STUDY IS CONDUCTED:
(1) To study the habitat utilization, time allocation and adaptive strategies of these three species:-
Ruddy-Shel Duck, Bar-Headed Goose, Indian Spot-Billed Duck.
(2) To study the behavioural ecology, particularly how it allocates time and effort differently
between winter and summer; and
(3) To prepare a comparative account of daily rhythm between summer and winter.
EXPECTED OUTCOMES OF PRESENT STUDY:
The expected results may help to better understand how these birds are adapted to their migrated
microhabitat and on what basis they selects new locations to spend their migration period under harsh
environmental conditions.

MATERIAL AND METHODS

The study was conducted during the November 2018 to April 2019. Observations for daily time budget
were randomly distributed over daylight hours between 08:00 am and 12:00 pm. A scan session method
was chosen as being the most appropriate method for the study of unmarked birds under restricted
visibility. Two hides were built, from which known roosts and feeding areas could be observed. A total of
4 hours of scan sessions were undertaken for observation on a daily basis. Under the scan sessions we
categorized the activities under the feeding; preening; swimming; walking and flying categories for the
convenience of the study.

PROFILE OF STUDY AREA

Foy Sagar Lake is an artificial man-made lake, located at the west of Ajmer city. Constructed by the
English architect Mr. Foy in 1892 A.D., the lake was named after him. Lake Foy Sagar was build for a sole
purpose to remove the scarcity of water in Ajmer during drought. This lake is an important source of
water and very beautiful. It is also a famous picnic spot. It is now emerging as an important habitat for

avian diversity.

Table 1: Physical Characteristics of Study Site (Foy Sagar Lake

Characteristics Description
Geographical Location 26.4458° N, 74.5800°E
Location in Ajmer West of Ajmer
Lake type Artificial lake / Manmade Lake
Catchment Area 5 million cubic feet
Storage Capacity of the Lake | 15 million cubic feet
Circumference 14,000,000 square feet (1,300,000 m2)

Rajasthan
;"\

Pakistan
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RESULT AND DISCUSSION

During the present study Ruddy-Shel Duck was observed to study its time budgeting at Foy Sagar Lake
and it was assessed that it spends maximum time (during observation time period) in feeding activities
(45% of an average on the daily basis) followed by the swimming activities (27.46%) and preening
activities (13.03%) subsequently on an average daily basis. The least time was spent on the flying
activities (7.08%).

Fig 2: Daily Time Budget of Ruddy-Shel Duck in Percentage (For Total 4 Hours of Observation)
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The possible clarification for its time budgeting is that it is a migratory species to Foy Sagar Lake
(Rajasthan) region and is only available during peak winters at study site. Hence, it used its maximum
time to get energy (feeding) for its migratory activities. On the other hand Foy Sagar is situated at
outskirts of Ajmer city and have few disturbances in comparison to Anasagar Lake (another lake situated
at the centre of the city). Thus, the movements are more energy conserving (walking-7.46% or
swimming- 27.46%) in comparison to flying (7.08%) as it requires more energy consumption.

Table 2: Time Budgeting by Ruddy-Shel Duck at Foy Sagar Lake

Ruddy-Shel Duck (Time in %) 4hrs.duration
Activity Feeding | Preening | Swimming | Walking Flying STDEVA | AVERAGE | ERROR
Date

18.11.18 60% 13.34% 12.09% 11.67% 2.92% 0.2273759 20.00% 3
24.11.18 32.92% 13.75% 40.42% 10.84% 2.09% 0.1602549 20.00% 3
02.12.18 70.84% 11.26% 8.75% 9.17% 0% 0.287447 20.00% 3
07.12.18 30.42% 10.42% 48% 3.33% 7.92% 0.1873207 20.00% 3
12.01.19 52.50% 21.25% 22.08% 4.16% 0% 0.2069455 20.00% 3
27.01.19 52.08% 7.08% 29.58% 6.66% 4.58% 0.2063759 20.00% 3
10.02.19 30.42% 14.16% 28.75% 2.92% 23.75% | 0.1145739 20.00% 3
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17.02.19 38.33% 7.92% 33.75% 13.33% 6.66% 0.1494589 20.00% 3
24.03.19 57.50% 12.92% 7% 6.25% 16.25% | 0.2136824 20.00% 3
28.03.19 30.83% 14.58% 46.25% 1.25% 7.08% 0.1839909 20.00% 3
06.04.19 38.75% 16.66% 25.42% 12.50% 6.66% 0.1251256 20.00% 3
AVERAGE 45% 13.03% 27.46% 7.46% 7.08% 100%

STDEVA | 0.141814 | 0.039566 | 0.1421136 | 0.042565 | 0.071533

ERROR 3 3 3 3 3

Another migratory species, Bar-Headed goose was also observed to study its time budgeting at Foy Sagar
Lake and found nearly similar time budgeting pattern as followed by Ruddy-Shel Duck. Bar-Headed Goose
spends maximum time (during observation time period) in feeding activities (43.45% an average on the
daily basis) followed by the swimming activities (22.35%) and walking activities (18.48%) subsequently
on an average daily basis. The least time was spent on the preening activities (5.26%).

Fig 3: Daily Time Budget of Bar-Headed Goose in Percentage (For Total 4 Hours of Observation)
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The possible clarification for Bar-Headed goose’s time budgeting is as it is also a migratory species to Foy
Sagar Lake (Rajasthan) region and available during winters (for longer period in comparison to Ruddy-
Shel Duck) at the study site. Hence, it used its maximum time to get energy (feeding) for its migratory
activities. The movements are also based on energy conservation (walking-18.48% or swimming-
22.35%) in comparison to flying (10.46%) as it requires more energy.
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Table 3: Time Budgeting by Bar-Headed Goose at Foy Sagar Lake

Indian Spot Billed duck’s time budgeting at Foy Sagar Lake was observed to be completely different in
comparison to both the migratory species: Ruddy-Shel Duck and Bar-Headed goose. Indian Spot-Billed
Duck spent its time (during observation time period) on preening activity (22.01%), swimming activities
(20.76%), feeding activities (20%), flying (19.13%) and walking activities (18.18%) subsequently on an

average daily basis.

Bar-Headed Geese (Time in %) 4hrs.duration
Activity | Feeding | Preening | Swimming | Walking Flying STDEVA | AVERAGE | ERROR
Date

18.11.18 66.25% 4.58% 12.92% 13.75% 2.50% 0.2632604 | 20.00% 3
24.11.18 32.92% 0.83% 38.33% 24.58% 3.34% 0.170943 20.00% 3
02.12.18 35.00% 4.58% 20.83% 14.16% 25.42% | 0.1147619 | 20.00%
07.12.18 | 45.83% 2.08% 20.83% 14.58% 16.66% 0.160421 20.00%
12.01.19 34.58% 2.92% 13.75% 18.75% 30% 0.1269992 | 20.00%
27.01.19 50.83% 6.25% 20.83% 22.08% 0.00% 0.1965057 | 20.00%
10.02.19 30.42% 12.08% 42.08% 12.08% 3.34% 0.1580437 | 20.00%
17.02.19 | 49.58% 10.00% 19.58% 17.50% 3.34% 0.1774213 | 20.00%
24.03.19 38.75% 8.33% 33.34% 10.00% 9.58% 0.1478414 | 20.00%
28.03.19 72.08% 5.00% 6.25% 14.58% 2.08% 0.2948332 | 20.00%
06.04.19 21.66% 1.25% 17.08% 41.25% 18.75% | 0.1428244 | 20.00%
AVERAGE | 43.45% 5.26% 22.35% 18.48% 10.46% 100.00%

STDEVA | 0.146635 | 0.036285 | 0.1109068 | 0.086832 | 0.105284

ERROR 3 3 3 3 3

Fig 4: Daily Time Budget of Indian Spot-Billed Duck in Percentage (For Total 4 Hours of
Observation)
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The possible clarification could be that the Indian Spot-Billed Duck is resident species at study site and is
found here throughout the year showing a nearly stable population trend. Hence, there is no clear cut
demarcation under its time budgeting activities.

Table 4: Time Budgeting by Indian Spot-Billed Duck at Foy Sagar Lake

Spot-Billed Duck (Time in %) 4hrs.duration

Activity | Feeding | Preening | Swimming | Walking | Flying | STDEVA | AVERAGE | ERROR

Date

18.11.18 17.50% 15.42% 30.42% 17.08% | 19.58% | 0.0601 20.00% 3

24.11.18 15.00% 19.58% 22.50% 16.25% | 26.66% | 0.0474 20.00%
02.12.18 27.92% | 20.42% 22.92% 9.58% | 19.17% | 0.0672 20.00%

07.12.18 24.58% | 25.42% 16.25% 18.33% | 15.42% 0.047 20.00%
12.01.19 12.92% | 23.33% 30.00% 11.66% | 22.08% | 0.0767 20.00%

27.01.19 25.42% | 20.83% 10.83% 16.25% | 26.66% | 0.0657 20.00% 3
10.02.19 15.83% 17.92% 20.00% 22.08% | 24.17% | 0.0329 20.00% 3
17.02.19 32.50% | 22.08% 21.66% 14.17% | 9.58% 0.0874 20.00% 3

24.03.19 20.00% 17.50% 21.66% 32.50% | 8.33% 0.0868 20.00%
28.03.19 11.66% | 27.08% 13.33% 18.33% | 29.58% | 0.0804 20.00%
06.04.19 15.83% 32.50% 18.75% 23.75% | 9.17% 0.0876 20.00%

AVERAGES 20% 22.01% 20.76% 18.18% | 19.13% | 100%

STDEVA 0.067 0.0438 0.0515 6.2548 0.076

ERROR 3 3 3 3 3

CONCLUSION

The overall conclusion is that the migratory species were involved maximum in feeding activities as they
had to again migrate back to their residential places (breeding grounds) (Palaearctic regions) and for
that energy storage is must. On the other hand, Foy Sagar Lake is situated at outskirts to Ajmer city hence
birds are more comfortable in walking and swimming in comparison to flying. In terms of preening
activities Ruddy-Shel Duck spend more time preening itself in comparison to Bar-Headed Goose as they
visit the study area in large flocks.

REFERENCES

1. Baldassarre, G.A. and Bolen, E.G. (1994): Waterfowl Ecology and Management. John Wiley and Sons, Inc, New
York 49 342.

2. Bhupthy, S. (1985): Ecology of Purple Moorhen (Porphyrio porphyrio) from January to March 1985 in Keoladeo
National Park, Bharatpur. M.Sc. Dissertation, Bharathidasan University, Thiruchirapalli, Tamil Nadu, India.

3. Boettcher, R. and Haig, S. M. (1994): Behavioural pattern and nearest neighbour distance among non-breeding
American Avocets. Condor 96:973-986.

4. Bryant, D.M. and Tatner, P. (1988): Energetics of the annual cycle of Dippers Cinclus cinclus. Ibis. 130:17-38.

5. Burton, B.A. and Hudson, J.R. (1978): Activity budgets of Lesser Snow Geese wintering on the Faster River
Estuary, British Columbia, Wildfowl 29:111-117.

6. Cairns, D.K. (1987): Seabirds as monitors of marine food supplies. Biol. Oceanogr. S: 261-271.

7. Cramp, S. and Simmons, K.E.L. (1986): Handbook of the birds of Europe, the Middle East and North Africa. Vol 1:
Ostrich to ducks. Oxford: Oxford University Press.

8. Daan, S. and Aschoff, ]. (1975): Circadian rhythms of locomotor activity in captive breeding birds and mammals:

their variations with seasons and latitude. Oecologia 18: 269- 316.

RJCES Vol 7 [3] June 2019 65|Page © 2019 AELS, INDIA



10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

28.
29.

30.

31

32.

33.
34.

35.
36.
37.
38.

39.
40.

41.

Sharma et al

Eberhardt, L.E., Books, G.G., Anthony, R.G. and Rickard, W.H. (1989): Activity budgets of Canada Geese during
brood rearing. Auk 106: 218-224.

Erkinaro, E. (1972): Precisions of the circadian clock in Tengmalm's owl (Aegolius funereus) during various
seasons. Aquillo (oulu) 13: 48-52.

Folk, C. (1971): A study on diurnal activity rhythm and feeding habits of Athya juligula. Acta. Sc. Nat. Brno. 5:1-39.
Fredrickson, L.H. and Dronbey, R.D. (1979): Habitat utilization by post breeding waterfowl. Pages 119-131 in T.
A. Bookhout, ed. Waterfowl and wetlands- an integrated review. Northcent. Sect., The Wildl. Soc, Madison, Wis.
Gauthier, G., Bedard, J. and Bedard, Y. (1984): Com-parison of daily energy expenditure of greater snow geese
between two habitats. Can. J. Zool. 62:1304-1307.

Gwinner, E. (1966): Periodicity of a circadian rhythm in birds by species specific song cycles (Aves, Fringillidae),
Carduelis spinus, Serinus serinus. Experienitia. 11: 765- 766.

Hamilton, A]., Taylor, L.R. and Hepworth, G. (2002): Activity budgets of waterfowl (Anatidae) on a waste-
stabilization pond. Emu, 102:171-179.

Hepworth and Hemilton (2001): Scan sampling and waterfowl activity budget studies: design and analysis
considerations.

Jayaraman, S. (1985): Wintering ecology of Coots Fulica atra in Keoladeo National Park. Bharatpur, Rajasthan.
M.Sc. dissertation, Bharathidasan University, Thiruchirapalli, Tamil Nadu, India.

King, T. D., James, F.G. and Keith, J.A. (1995): Daily Activity Budgets and Movement of winter Roosting Double-
crested Cormorants Determined by Biotelemetry in the Delta Region of Mississippi. Colonial Waterbirds 18
(Special Publication): 152-157

Madge, S. and Burn, S. (1988): Wildfowl. London: Christopher Helm.

Maheswaran, G. (1998): Ecology and Behavior of Blacknecked Stork (Ephippiorhynchus asiaticus latham,1790) In
Dudwa National Park, Uttar Pradesh, India, Ph.D. Thesis, Aligarh Muslim Univ., Aligarh.

Marimuthu, G., Rajan, S. and Chandrashekaran, M.K. (1981): Socia entertainment of circadian rhythm in the flight
activity of the microchiropteran bat (Hipposideros speoris). Behav. Ecol. Sociobiol. 8: 147-150.

Marquiss, M. and Duncan, K. (1994): Diurnal activity patterns of Goosanders Mcrgus merganser on a Scottish
river system. Wildfowl 45: 209-221.

Menaker, M. and Eskin, A. (1966): Entrainment of circadian rhythms by sound in Passer domesticus. Science 154:
1579-1581.

Monaghan, P.P., Walton, ], Uttley, D. and Burns, M.D. (1994): Effects of prey abundance on the foraging
behaviour, diving efficiency and time allocation of breeding Guillemots Vria aalge. Ibis 136: 214-222.
Navaneethakannan, K. (1984): Activity patterns in a colony of Pea fowls (Pavo cristatus) in nature. Journal of
Bombay Natural History Society 81 (2):387-39.

Orians, G.H. (1961): The ecology of Blackbird (Agelaius) social systems. Ecol. Monog., 31: 285-312.

Paulus, S. L. (1988): Time activity budgets of non breeding Anatidae: a review, Pp:135-152. In: Weller, M.W.(Ed.).
Waterfowl in winter. Minnesota: University of Minnesota Press.

Paulus, S.L. (1984): Behavioural ecology of Mottled Ducks in Louisiana. Ph.D. Thesis, Auburn Univ., Alabama.
Ramachandran, N.K. (1998): Activity patterns and time budgets of the Pheasant-tailed (Hydrophaslanus
chirurgus) and Bronze winged (Metopidius indicus) Jacanas. Journal of the Bombay Natural History Society 302
Raveling, D.G., Crews, W. E. and Klimstra, W. D. (1972): Activity patterns of Canada Geese during winter. Wilson
Bulletin 84: 278-295. 95: 234-245.

Reinecke, K.J. (1981): Winter waterfowl research needs and efforts in the Mississippi delta. Int. Waterfowl Symp.
Trans. 4: 231-236.

Schemske, D.W. (1975): Time budget and foraging site preference of the Cinnamon Humming bird in Costa Rica.
Condor, 77: 216- 217.

Schoener, T. W. (1971): Theory of feeding strategies. Annual Review of Ecology and Systematics, 2: 369-404.
Sharatchandra, H. C. and Gadgil, M. (1975): On the time budgets of different life history stages of Chital (Axis
Axis). J. Bombay nat. Hist. Soc. 75(3): 949-960.

Smith, ].M. (1976): Evolution and theory of games. American Sci. 64:41-45.

Sridharan, U. (1989): Comparative ecology of resident duck in Keoladeo National Park, Bharatpur, Rajasthan.
Tamisier, A. (1976): Diurnal activities of green winged teal and pintail wintering in Louisiana. Wildfowl 27: 19-
32.

Turek, F.W., McMillan, J.P. and Menaker, M. (1976): Melatonin alters the circadian rhythm of activity of sparrows.
Science 194: 1441-1443.

Verbeek, N.A.M. (1972): Daily and annual time budget of the yellow-billed magpie. Auk 89:567-582.

Verner, J. (1965): Time budget of the male long-billed marsh wren during the breeding season. Condor 67:125-
129.

Voute, A.M.,, Sluitter, ].W. and Grimm, M.P. (1974): The influence of the natural light dark cycle on the activity
rhythm of pond bais (Myotis dasycenemc Boie 1825) during summer. Oceologia 17: 221-243.

CITE THIS ARTICLE

C Sharma, R Bhardwaj, V Sharma and P Mathur. Time Budget Pattern of Three Antidae Family Members (Ruddy
Shelduck, Bar-Headed Goose And Indian Spot Billed Duck) from Foy Sagar Wetland Ajmer, Rajasthan . Res. ]J. Chem.
Env. Sci. Vol 7 [3] June2019. 59-66

RJCES Vol 7 [3] June 2019 66|Page © 2019 AELS, INDIA



