JOURNAL OF ADVANCED VETERINARY AND ANIMAL RESEARCH

ISSN 2311-7710 (Electronic)

http://doi.org/10.5455/javar.2023.j675

A periodical of the Network for the Veterinarians of Bangladesh (BDvetNET)

June 2023
VOL 10, NO. 2, PAGES 244-248

SHORT COMMUNICATION

Journal of Advanced————=
Veterinary and Animal Research

Morphometry and food preference in relation to sex and hematological values of
Eurasian collared dove (Streptotella decaocto)

Hasnain Akmal (2}, Shabbir Ahmad (2, Igra Akram

Arva Mehmood (), Nadeem Bukhash 2, Irfan Ahmad
Department of Zoology, University of Okara, Okara, Pakistan

ABSTRACT

, Mugadas Shahzadi
, Taqi Shahid Jaffari

, Sajid Ali (2, Alllah Dita (2,
, Khurram Shahzad

ARTICLE HISTORY
Received May 10, 2023

Objective: The study investigated the gut content and recorded morphometric and hematological
parameters in the Eurasian collared dove (Streptopelia decaocto).

Materials and Methods: 24 samples of healthy birds (12 from each sex) were collected from
different wetlands in Punjab, Pakistan, from December 2022 until February 2023. Birds were cap-
tured live for blood samples, morphometric, and gut analyses.

Results: The current study revealed that mensural measurements showed no significant differ-
ences in all parameters except tail length, which was significantly longer in males (14.59 + 0.30)
compared to females (12.88 + 0.43). Hematological parameters were hemoglobin, 23.95 gm/d|;
red blood cells, 3.97 x 10°/ul; white blood cells, 429.9.67 x 10°/ul; hematocrit, 72.14%; mean cor-
puscular volume, 183.24 FL; mean corpuscular hemoglobin, 61.70 pg; mean corpuscular hemo-
globin concentration, 32.37 pg; platelets, 7.01/ul; and red cell distribution width, 110.86/ul. The
percentages of neutrophils, lymphocytes, monocytes, and eosinophils were 71.33%, 23.03%,
3.30%, and 1.43%, respectively. The gut content of the Eurasian collared dove mainly consisted of
rice, wheat, corn, and millet seeds. Some stony materials were also present.

Conclusion: Our study concluded that male and female Eurasian collared doves are alike in bio-
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metrics (except tail length) and hematological profiles. Gut content and weight were also similar.
Males were slightly larger than females. The gut content showed that the Eurasian collared dove
mainly feeds on rice, wheat, corn, and millet seeds. In this study, hematological parameters were
also studied.

Morphometry is the quantitative analysis of morpho-
logical structures, including counting, size, and shape.
Morphometric analytical parameters are valuable for
assessing the impact of ecological, developmental, genetic,
and mutational factors or changes on the shape and size
of organisms [6]. It can measure a trait of significance for
evolution and detect changes in shape to derive something
from its ontogeny, function, or evolutionary relationships.
The main goal was to test hypotheses statistically on factors
influencing the form. Using morphological data is a growing
technique for predicting resource consumption and niche
organization in animal groups. Only species that are suffi-
ciently distinct morphologically from one another can coex-
ist in animal populations because varied morphological

Introduction

The Eurasian collared dove was first described by a
Hungarian naturalist, Imre Frivaldszky, in 1838 with the
scientific name Columba decaocto [1]. Later, this bird
was placed in the genus Streptopelia by French ornithol-
ogist Bonaparte [2]. Columba decaocto belongs to the
Columbidae, the family of pigeons and doves [3]. The
Eurasian collared dove exists worldwide, including Europe,
Asia Minor, Turkistan, North China, Japan, Palestine, Iraq,
Iran, and Great Britain [4]. Its range extends to India,
Pakistan, and Ceylon, while only post-monsoon visitors
visit the Nepal valley. The bird mainly nests in forests of
babool, dhak, and similar trees but avoids moist evergreen
tracts [5].
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adaptations should reflect disparities in resource usage [7].
Both males and females were similar throughout the year
[8].

The study of hematological parameters provides infor-
mation about animal nutrition, physiology, and pathological
status [9]. The values of different hematological parame-
ters could be a source of diagnosis for many diseases [10].

The Eurasian collared dove is highly granivorous. They
are often seen in large flocks in cultivated areas, picking up
seeds from the floor of freshly harvested crops, but they
also feed on bushes and trees as barriers [11]. They mainly
feed on millet, corn, rice, sunflower, wheat, and inverte-
brates. The Eurasian collared dove can store much food and
water in its crop to reduce the danger in open areas [12].
Therefore, this study aimed to compare a few morphomet-
ric parameters and feeding preferences and evaluate hema-
tological parameters in breeding pairs of Eurasian collared
doves.

Materials and Methods
Ethical approval

All procedures carried out on the animals in this study
followed the rules set by the University of Okara’s Ethical
Committee (UO/ERC/2023/32A).

Study area

12 pairs of S. decaocto were captured using mist nets from the
cultivable fields of districts Bahawalnagar and Okara. These
regions are semi-dried and have a winter temperature range
of 16°C-26°C and 15°C-25°C, respectively. The sampling
started in December 2022 and continued until February 2023.

Blood sample analysis

After capture, the birds were anesthetized with ketamine
hydrochloric acid (10 mg/kg) and diazepam (0.2 mg/kg). 5 pl
blood was taken in an ethylenediamine tetraacetic acid tube
from the jugular vein of each anesthetized bird. An automatic
hematological analyzer was used for the analysis of hemato-
logical parameters. The recorded hematological parameters
included red blood cell (RBC) counts, red cell distribution
width (RDW), white blood cell (WBC) counts, hemoglobin
concentration, platelets (PLT), platelet distribution width,
packed cell volume, Mean corpuscular hemoglobin (MCH),
Mean corpuscular volume (MCV), Mean corpuscular hemo-
globin concentration (MCHC), Mean platelet volume, mono-
cytes, lymphocytes, neutrophils, and eosinophils.

Morphometric parameters

After taking blood samples, all anesthetized birds were
subjected to morphometric measurements. Body weight
was taken using an electronic balance (0.001 gm). Body
length, wingspan, wing length, length of the longest
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primary feather, tail length, tarsus, central toe length, chest
circumference, bill size, and head size were recorded with
the help of a measuring tape and scale, according to Aslam
etal. [13] and Zafar et al. [14].

Food preference

After taking blood samples and morphometry, each anes-
thetized bird was dissected. The gastrointestinal tract
from each sample was separately packed in polythene bags
and labeled with sex, Collector’s name, Field no., sample
no., and date. After labeling, gastrointestinal tracks were
placed in an icebox and transported to the ornithological
lab. Each stomach was dissected for content removal and
then washed with standard process testing sieves. A dis-
secting microscope (IRMECO model SESYG306; 60X) was
used to identify gut contents. Gut contents were separated
and identified using available diagrams and the discretion
of seeds [15].

Table 1. Hematological parameters of Eurasian collared dove col-
lected from different wetlands of Punjab, Pakistan.

Variable SE Mean * SD
HGB (gm/dl) 0.52 23.95+0.89
WBC (x10%/ul) 3.18 429.9+5.51
RBC (x108/ul) 0.007 3.97 £0.02
HCT (%) 0.32 72.14 £0.56
MCV (FL) 0.34 183.24 £ 0.60
MCH (pg) 0.21 61.70+0.36
MCHC (gm/dl) 0.40 32.37£0.69
PLT (x103/pl) 0.02 7.01+0.04
RDW (FL) 0.34 110.86 + 0.58
Neutrophils 0.23 71.33+£0.40
Lymphocytes 0.13 23.03+0.23
Monocytes 0.16 3.30+0.28
Eosinophil’s 0.04 1.43 +£0.07
SD = Standard deviation; SE = Standard error.
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Figure 1. Comparison of tail length of both sexes S. decaocto
(*p<0.05; **p <0.01).
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Statistical analysis

Data were analyzed through a standard statistical method
(mean, standard error of mean, and range) using IBM SPSS
(v. 21). The significance of the difference was tested using
an unpaired t-test at 0.05 levels.

Results and Discussion
Hematology

Hematological parameters are used for diagnosing and
evaluating disease therapy in birds and mammals [16].
This also provides health status information and informa-
tion about immunology. It also provides information about
parasitic infections and the toxicity caused by various tox-
icants. The present study offers physiological reference
values for adult birds of this species (Table 1). All hema-
tological parameters were higher than [17]. The values of
hematological parameters in the current study were also
higher than [18], except for lymphocytes (49.93 + 0.14)
and eosinophils (1.87 + 0.53). This was a naval study of the

hematological parameters of the Eurasian collared dove
that can be used as a reference in future research (Table 1).

Morphometry

The most common and easiest way to find out the differ-
ence between both sexes is morphometry. It also gives
information about the size, age, and status of the bird.
Morphometry describes the birds’ geological separation
of the same species and sex differences [6]. A significant
difference was observed in the tail length of both sexes
(Fig. 1), but no other morphometric parameters showed
any significant differences (Table 2).

Both sexes are almost indistinguishable, as reported
by Snow et al. [19]. Our outcomes were similar to those of
Campbell and Walters [20] in the case of body length and
those of Cramp and Brooks [21] in the case of wingspan
and body weight. However, no significant difference was
observed between the head sizes of males and females,
which contradicts the study [8] that found a significant
difference in the head sizes of male (4.74 cm) and female

Table 2. Comparison of biometrics of male and female Eurasian collared dove.

Gender

+ -
Characters n =12 each Mean = SD Range SE p-value
_ Female 157.6+4.63 143.8-173.0 3.004 09142

Body weight (g)
Male 158.1+2.13  144.0-172.2 2.45
Female 31.84+0.86 29.7-35.0 0.45

Body length (cm) 0.7672"
Male 31.64+0.74 29.7-34.8 1.97
Female 48.22+1.91 46.3-50.7 0.40

Wingspan (cm) 0.5386"
Male 48.56 £ 1.70 47.2-51 0.34
Female 21.71+0.74 21-23 0.17

Wing length (cm) 0.8205™
Male 21.76 £ 1.07 21.2-22.6 0.13
Female 15.99+0.79 14.3-17.0 0.23

Longest primary feather (cm) 0.5091"
Male 16.27 £ 0.98 14.3-18.2 0.33
Female 2.592+£0.18 2.0-2.9 0.07

Tarsus (cm) 0.0809™
Male 2.400 + 0.05 1.9-2.9 0.07
Female 3.092 +£0.20 2.2-3.7 0.15

Central toe length (cm) 0.3634"™
Male 2.900 + 0.15 1.8-3.4 0.13
Female 12.88+0.43 11.8-14.1 0.24

Tail length (cm) 0.0002**
Male 14.59 +0.30 13-16.6 0.29
Female 19.89 £ 0.53 18.3-22.4 0.31

Chest circumference (cm) 13.8™
Male 20.36+0.31 18.8-22 0.32
Female 2.392+0.32 2.0-3.3 0.11

Bill length (cm) 0.5779™
Male 2.292+0.26 1.5-3.2 0.13
Female 5.300+0.36 4.8-6.1 0.13

Head size (cm) 0.7251"
Male 5.192 +0.26 3.7-6.7 0.27

** = Highly significant difference (p < 0.01).
NS = Non-significant (p > 0.05); SD = Standard deviation; SE = Standard error.
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Table 3. Comparison of gut contents in male and female Eurasain collared dove.

Gender
Character N =12 for each Mean SD SE t-value p-value
Male 7.395 0.502 0.251
Total weight of stomach (gm) 1.64 0.24"
Female 7.618 0.845 0.423
Male 1.829 0.518 0.259
Weight of food material (gm) 0.27"
Female 2.072 0.310 0.155 1.52
Male 5.678 0.183 0.092 0.20"
Weight of empty stomach (gm) 1.86
Female 5.546 0.584 0.292

NS = Non-significant (p > 0.05); SD = Standard deviation; SE = Standard error.

Table 4. Gut content of male and female S. decaocto.

Weight of different gut content (%)

Types of food
Male Female p-value

Rice 31 30 0.68™
Stone 30 28 0.61™
Wheat 7 6 0.77™
Millet 20 18 0.82™
Plant Materail 4 8 0.23"
Corn 7 10 0.57"™

NS = Nonsignificant difference (p-value > 0.05).

(4.58 cm) Eurasian collared doves. The difference might be
due to the age and size of the samples. The other reason
could be the changing environment.

Lower body weight (male 158.1 gm, female 157.6 gm)
was observed as compared to Varga and Juhasz [22] and
Salazar-Borunda et al. [8]. However, our results were similar
to those of Varga and Juhasz [22] and Salazar-Borunda et al.
[8], as no significant difference was observed in wing length.

The tail of the male Eurasian collared dove was signifi-
cantly longer (14.59 + 0.30 cm) than the female (12.88 +
0.43 cm). So, in this way, our study differed from Salazar-
Borunda et al. [8]. Chest circumference, length of the lon-
gest primary feather, and central toe length have not been
studied previously and are described for the first time in
the present study.

Food preferences

There was no significant difference in the total weight of
the stomach, weight of food material, or weight of empty
stomachs for both males and females (Table 3). The gut
analysis showed that S. decaocto is highly granivorous and
feeds mainly on rice, wheat, corn, and millet seeds (Table 4).
These kinds of feeding habits were also previously recorded
by Poling and Hayslette [23]. Similar food habits were
also observed by Eddajjani et al. [24], who found that the
Eurasian collared dove mainly feeds on cultivated grains,
i.e,, barley, rice, wheat, linseed, and mustard, with a small
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proportion of weeds. El-Mansi et al. [11] and Ali and Ripley
[25] also supported our results, as they found that these
birds feed on seeds and grains that include paddy grains,
mustard, linseed, wheat, and various weeds.

Conclusion

Our study concluded that male and female Eurasian col-
lared doves are alike in biometrics (except tail length) and
hematological profiles. Gut content and weight were also
similar. Males were slightly larger than females. The gut
content showed that the Eurasian collared dove mainly
feeds on rice, wheat, corn, and millet seeds. In this study,
hematological parameters were also studied.

List of Abbreviations

MCH, Mean corpuscular hemoglobin; MCHC, Mean cor-
puscular hematocrit; MCV, Mean corpuscular volume; PLT,
Platelets; RBC, Red blood cells; RDW, Red cell distribution,
WBC, White blood cells.

Acknowledgment

Not applicable.

Conflict of interests

There is no conflict of interest associated with this
publication.

Authors’ contributions

HA, SA, 1A, and KS designed the study. AD, SA, and AM inter-
preted the data. NB and TS drafted the manuscript. IA and
MS were involved in the collection of data and also con-
tributed to manuscript preparation. KS and SA took part in
preparing and critically checking this manuscript.

References

[1]  van Grouw H. The colourful journey of the Eurasian collared dove
Streptopelia decaocto. Bull Br Ornithol 2022; 142(2):164-89;
https://doi.org/10.25226 /bboc.v142i2.2022.a3

Akmal et al. / J. Adv. Vet. Anim. Res., 10(2): 244-248, June 2023 247


https://doi.org/10.25226/bboc.v142i2.2022.a3

(2]

(3]

(4]

(5]
(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

http://bdvets.org/javar/

van Grouw H. Streptopelia risoria and how Linnaeus had the
last laugh. Bull Br Ornithol 2018; 138(1):11-29; https://doi.
org/10.25226/bboc.v138i1.2018.a3

Floigl K, Benedetti Y, Reif ], Morelli FJA. Spatial distribution
and habitat overlap of five Columbidae species in the Czech
Republic. Animals 2022; 12(6):743; https://doi.org/10.3390/
anil2060743

Collins BJ. A history of the animal world in the ancient Near
East. Brill, Leiden, The Netherlands, 2001; https://doi.
org/10.1163/9789047400912

Zaidi M. Birds & butterflies of Delhi. India Research Press, Delhi,
India, 2010.

Topfer T, Tietze D. Morphological variation in birds: plasticity,
adaptation, and speciation. Bird Species 2018:63; https://doi.
org/10.1007/978-3-319-91689-7_4

Nightingale J. Community assembly of waterbirds on the coast of
Rio Grande do Sul. Univ Federal Do Rio Grande Do Sul Instit De
Biociéncias Programa De P6s-Graduagao Em Ecol, 2016.
Salazar-Borunda MA, Martinez-Guerrero JH, Pereda-Solis ME.
Morphometrics and body condition index of Eurasian col-
lared-dove and mourning dove in Durango, Mexico. Open ] Ecol
2015; 5(2):33-8; https://doi.org/10.4236/0je.2015.52004
Perumal P, De A, Bhattacharya D, Sunder ], Kundu A. Haematology
and biochemical profiles of endangered local cattle of Andaman
and Nicobar Islands. Indian ] Anim Sci 2022; 92:82-8; https://doi.
org/10.56093/ijans.v92i1.120930

Umar A, Khan MS, Sehgal SA, Jafar K, Ahmad S, Waheed A, et al.
Epidemiological studies of sleep disorder in educational com-
munity of Pakistani population, its major risk factors and asso-
ciated diseases. Plos One 2022; 17(4):e0266739; https://doi.
org/10.1371/journal.pone.0266739

El-Mansi AA, El-Bealy EA, Rady AM, Abumandour MA, El-Badry
DA. Macro-and microstructures of the digestive tract in the
Eurasian collared dove, Streptopelia decaocto: adaptive interplay
between structure and dietary niche. ] Microsc Res Tech 2021;
84(12):2837-56; https://doi.org/10.1002 /jemt.23843

Havlicek ], Riegert ], Bandhauerova ], Fuchs R, Salek M. Species-
specific breeding habitat association of declining farmland
birds within urban environments: conservation implications.
Urban Ecosyst 2021; 24:1259-70; https://doi.org/10.1007/
s11252-021-01111-9

Aslam M, Wajid M, Waheed A, Ahmad S, Jafar K, Akmal H, et al.
Revision of some mensural measurements, food preference, and
haematological parameters in breeding pairs of blue rock pigeon,
Columba livia sampled from Punjab, Pakistan. ] Braz ] Biol 2021;
83; https://doi.org/10.1590/1519-6984.252059

[14]

[15]

[16]

[17].

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Akmal et al. / J. Adv. Vet. Anim. Res., 10(2): 244—248, June 2023

Zafar W, Aslam M, Waheed A, Umar A, Ali N, Khan T, et al. A study
on morphometric, haematological, and feeding analysis of baya
weaver (Ploceus philippinus) from Pakistan. ] Anim Plant Sci 2022;
33:2023; https://doi.org/10.36899 /JAPS.2023.2.0619

Crow GE, Hellquist CB. Aquatic and Wetland Plants of Northeastern
North America, Volume II: a revised and enlarged edition of
Norman C. Fassett’s A manual of aquatic plants, Volume II: angio-
sperms: monocotyledons. Univ of Wisconsin Press, Madison, WI,
Vol. 2, 2006.

Kral I, Suchy P. Haematological studies in adolescent breed-
ing cocks. ] Acta Vet Brno 2000; 69(3):189-94; https://doi.
org/10.2754/avb200069030189

Abdullah ST. Impact of collared dove pigeons (Streptopelia deca-
octo) age on some hematological and biochemical parame-
ters in Mosul City. Rafidain ] Sci 2019; 28(4):8-12; https://doi.
org/10.33899/rjs.2019.163291

Abdullah ST. Effects of probiotic and antibiotic supplementation on
some blood parameters in collared dove (Streptopelia decaocto).
Rafidain ] Sci 2017; 26(1):25-31; https://doi.org/10.33899/
1js.2017.138957

Snow DW, Perrins CM, Hillcoat B, Gillmor R, Roselaar CS. The birds
of the Western Palearctic. Oxford University Press, Oxford, UK,
1997.

Campbell D, Walters M. The encyclopedia of British birds. Dempsey
Parr, 1999

Cramp S, Brooks D. Handbook of the birds of Europe, the Middle
East and North Africa. The birds of the western Palearctic.
(Warblers). Oxford University Press, Oxford, UK, Vol. 4, p 760,
1992.

Varga S, Juhdsz L. Evaluation of population parameters and bio-
metric data of an Eurasian collared dove (Streptopelia decaocto
Friv.) population in the great plain of Hungary. Acta Agrar Debr
2018; 75:89-92; https://doi.org/10.34101 /actaagrar/75/1652
Poling TD, Hayslette SE. Dietary overlap and foraging competition
between mourning doves and Eurasian collared-doves. ] Wildl
Manage 2006; 70(4):998-1004; https://doi.org/10.2193/0022-5
41X(2006)70[998:DOAFCB]2.0.CO;2

Eddajjani A, Hanane S, Kandry AE, Qninba A. The association
strength of landscape composition and spatial structure governs
occurrence of invasive Eurasian collared-doves and expand-
ing woodpigeons in a Mediterranean urban environment. ]
Landsc Ecol 2022; 37(8):2007-24; https://doi.org/10.1007/
5s10980-022-01462-4

Ali S, Ripley SD. Handbook of the birds of India and Pakistan: together
with those of Bangladesh, Nepal, Bhutan and Sri Lanka. Stone cur-
lews to owls. Oxford University Press, Delhi, India, Vol. 3, 1983.

248


https://doi.org/10.25226/bboc.v138i1.2018.a3
https://doi.org/10.25226/bboc.v138i1.2018.a3
https://doi.org/10.3390/ani12060743
https://doi.org/10.3390/ani12060743
https://doi.org/10.1163/9789047400912
https://doi.org/10.1163/9789047400912
https://doi.org/10.1007/978-3-319-91689-7_4
https://doi.org/10.1007/978-3-319-91689-7_4
https://doi.org/10.4236/oje.2015.52004
https://doi.org/10.56093/ijans.v92i1.120930
https://doi.org/10.56093/ijans.v92i1.120930
https://doi.org/10.1371/journal.pone.0266739
https://doi.org/10.1371/journal.pone.0266739
https://doi.org/10.1002/jemt.23843
https://doi.org/10.1007/s11252-021-01111-9
https://doi.org/10.1007/s11252-021-01111-9
https://doi.org/10.1590/1519-6984.252059
https://doi.org/10.36899/JAPS.2023.2.0619
https://doi.org/10.2754/avb200069030189
https://doi.org/10.2754/avb200069030189
https://doi.org/10.33899/rjs.2019.163291
https://doi.org/10.33899/rjs.2019.163291
https://doi.org/10.33899/rjs.2017.138957
https://doi.org/10.33899/rjs.2017.138957
https://doi.org/10.34101/actaagrar/75/1652
https://doi.org/10.2193/0022-541X(2006)70
https://doi.org/10.2193/0022-541X(2006)70
https://doi.org/10.1007/s10980-022-01462-4
https://doi.org/10.1007/s10980-022-01462-4

