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Abstract
Aim: The present study aimed to evaluate egg weight, laying pattern and incubation physiology of captive pet birds maintained under tropical aviary conditions.
Study Design: A descriptive and experimental study was conducted to assess reproductive traits and incubation parameters in captive psittacine birds.
Place and Duration of Study: The study was carried out in a tropical aviary setting over a period of eight months.
Methodology: Egg weight data were collected from 446 eggs belonging to different avian groups including cockatoos, conures, lorikeets, lories, macaws, parrots, pigeons and vultures. Oviposition pattern and incubation studies were conducted in Loriinae (lorikeets and lories), wherein 203 eggs were subjected to artificial incubation. Parameters recorded included clutch size, inter-oviposition interval, clutch length, pause period, egg weight loss, air cell depth and embryonic heart rate.
Results: Marked interspecific variation in egg weight was observed, with macaws producing the heaviest eggs and loriines the lightest. Green winged macaw recorded the highest egg weight, whereas scaly breasted lory showed the lowest. Loriinae predominantly produced two-egg clutches with an average inter-oviposition interval of 1.37 days and a pause period of 41.11 days. During incubation, egg weight loss increased progressively from 1.59 to 16.66%, while air cell depth increased from 3.50 to 12.55 mm between day 3 and day 20. Embryonic heart rate was first detected on day 7 and declined towards the later stages of incubation.
Conclusion: The study provides baseline information on egg characteristics, laying pattern and incubation physiology of captive pet birds. These findings can be useful for optimizing incubation management, improving hatchability and enhancing breeding efficiency in commercial aviculture and conservation programmes.
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1. Introduction
Psittacines, a major group of pet birds belonging to the order Psittaciformes, comprise a diverse assemblage of more than 350 species distributed across tropical and subtropical regions worldwide. They are characterized by a strong hooked beak, zygodactyl feet, vibrant plumage and highly developed cognitive and vocal abilities. Several psittacine groups, including cockatoos, macaws, conures, amazons, lories, lorikeets and African grey parrots, are widely maintained in captivity for aviculture, conservation and commercial pet bird production (Forshaw, 2010; Samour, 2015). In addition to psittacines, other avian groups such as vultures, passerines and columbiformes also contribute to captive pet bird populations.
The global pet bird industry has expanded considerably in recent decades due to increasing demand for exotic companion birds and the growing popularity of aviculture. Consequently, captive breeding has become essential for commercial aviculture, zoological collections and conservation programmes, as it supplies legally bred birds to the pet market while reducing pressure on wild psittacine populations affected by habitat loss and illegal trade (Butler, 2005; Ribeiro et al., 2019). In several endangered psittacine species, including the Spix's macaw, captive breeding programmes play a crucial role in species recovery, population restoration and reintroduction efforts (Juniper and Yamashita, 1991).
Despite advances in aviculture, reproductive efficiency in captive psittacines remains lower than that of domestic poultry, with artificial incubation frequently associated with embryonic mortality, poor hatchability and weak chicks (Romagnano, 2012). Several biological factors including incompatible pairing, inbreeding and species-specific reproductive behaviour, together with environmental stress and nutritional imbalances, have been implicated in reduced oviposition and fertility failures in captive psittacines (Ritchie et al., 1994; Harrison and Lightfoot, 2006).
Egg characteristics have been extensively studied in domestic poultry (Kanagaraju et al., 2013; Narayanankutty et al., 2009a; Gandhimathi et al., 2024; Vasanthi et al., 2025), whereas comparable information in captive psittacines remains scarce. Since egg size is positively associated with body size in birds (Churchil et al., 2019), larger psittacines such as macaws and cockatoos are expected to produce heavier eggs than smaller loriines and conures. Establishment of species-wise baseline egg weight data is important because egg size influences embryonic growth, hatchability and chick quality (Premavalli et al., 2020). Existing reports are largely limited to individual species or small populations (Marelli et al., 2020; Harrison and Lightfoot, 2006).
Similarly, scientific information on reproductive biology in pet birds is limited, particularly with respect to laying pattern and clutch characteristics. Loriinae generally produce one- or two-egg clutches with variable oviposition intervals; however, detailed information on clutch frequency, inter-clutch interval, pause period and monthly egg production under captive tropical conditions remains scarce (Higgins, 1999; Harrison and Lightfoot, 2006). Understanding the laying pattern of captive psittacines is important for optimizing breeder management, predicting egg production cycles and improving hatchery scheduling. Such information may also help identify reproductive abnormalities and improve breeding efficiency in valuable companion birds.
Scientific information on reproductive biology in pet birds remains limited, particularly regarding laying pattern and clutch characteristics. Loriinae generally produce one- or two-egg clutches with variable oviposition intervals, but detailed data under captive tropical conditions are scarce (Higgins, 1999; Harrison and Lightfoot, 2006). Understanding laying pattern is important for breeder management, hatchery scheduling and improving reproductive efficiency in captive psittacines.
Limited information on egg characteristics, oviposition pattern and incubation physiology in captive psittacines indicates a major research gap. Therefore, the present study evaluated species-wise egg weight, laying pattern in Loriinae and changes in egg weight loss, air cell depth and embryonic heart rate during artificial incubation under tropical aviary conditions.
2. Materials and Methods
The data for this study were collected from a pet bird breeding farm near Chennai, Tamil Nadu, India and the laboratory analyses and data compilation were performed at the Department of Poultry Science, Madras Veterinary College, Chennai, Tamil Nadu, India. The study was approved by the Institutional Animal Ethical Committee of Madras Veterinary College, Chennai, India.
The study involved evaluation of egg characteristics, oviposition pattern and incubation dynamics in captive psittacine birds maintained under tropical aviary conditions. Egg weight data were obtained from 446 eggs belonging to different avian groups, including cockatoos, conures, lorikeets, lories, macaws, parrots, pigeons and vultures, based on entries recorded in the farm egg–chick inventory register over an eight-month period. In addition, oviposition pattern and incubation studies were conducted in Loriinae comprising 38 pairs of lorikeets and 13 pairs of lories, wherein a total of 203 eggs collected over a period of three months, including 151 lorikeet eggs and 52 lory eggs, were subjected to artificial incubation. Cracked eggs, if any, were sealed with nail polish and subsequently subjected to artificial incubation. Egg laying records from Loriinae birds were monitored continuously. Parameters recorded included clutch size, frequency of single- and two-egg clutches, inter-oviposition interval, clutch length, pause period between successive clutches and average monthly egg production. 
Eggs were collected from the aviaries twice a week. After cleaning with 70% alcohol, each egg was assigned an identification number and relevant details including laying date and parental identification were recorded. Individual egg weight was measured using a digital balance with an accuracy of 0.1 g. 
Incubation was carried out using an INCA-100 incubator (Spain) maintained at 37.3°C. Initial relative humidity was maintained at 45% and subsequently adjusted based on egg weight loss during incubation. Eggs were incubated until hatching, which generally occurred between 24 and 26 days. 
Eggs under incubation were weighed daily in the setter compartment from day 1 to day 20. Per cent egg weight loss was calculated using the difference between initial egg weight and subsequent incubation weight measurements. Relative humidity inside the incubator was modified whenever observed egg weight loss deviated from the expected range. Air cell depth was measured daily in the setter compartment from day 1 to day 20 using an air cell gauge and values were recorded in millimetres. 
Embryonic heart rate was recorded daily in incubating eggs using a Buddy’s digital egg monitor (Avitronics, UK), which non-invasively detects embryonic cardiac activity through infrared light absorption by embryonic blood vessels. The same eggs used for monitoring weight loss and air cell depth were utilised for heart rate recording. 
The experimental data were analysed according to the methods described by Snedecor and Cochran (1994). Statistical analyses were performed using SPSS software version 20.0 (SPSS Inc., Chicago, USA). Descriptive statistics, one-way analysis of variance and regression analyses were employed for interpretation of the data. Regression analyses were performed to evaluate the relationship between incubation duration and the studied incubation parameters. 
3. Results and discussion
3.1 Oviposition pattern in Loriinae
The oviposition pattern observed in Loriinae revealed that two-egg clutches predominated (83.33%), whereas single-egg clutches accounted for only 16.67% of the observations. The mean inter-oviposition interval in two-egg clutches was 1.37 ± 0.05 days, resulting in an average clutch length of 3.37 ± 0.05 days. The average pause period between successive clutches was 41.11 ± 2.73 days. Overall, the birds produced an average of 1.26 eggs and 0.70 clutches per month. 
The predominance of two-egg clutches observed in the present study is in agreement with earlier observations in captive loriines, where two-egg clutches were commonly reported and single-egg clutches occurred infrequently (Sydenham et al., 2017). Although occasional clutches containing more than two eggs have been reported previously, such observations were not encountered in the present investigation (Higgins, 1999; Sydenham et al., 2017). The inter-oviposition interval observed in this study was shorter than the two- to three-day interval generally reported for loriines by Higgins (1999). In the present study, the interval between successive eggs was restricted to either one or two days, indicating comparatively rapid clutch completion under captive tropical aviary conditions. Although the clutch length in Loriinae was considerably shorter than that reported in chicken (3.37 vs. 17.17 days), the pause between two successive clutches (41.11 vs. 39.55 days) was comparatively similar (Kumar et al., 2016).
The pause period between successive clutches varied widely from 16 to 112 days, indicating considerable individual and seasonal variation in reproductive activity. Similar wide variations in clutch characteristics and pause periods have also been documented in indigenous chickens maintained under extensive production systems (Kumar et al., 2016). Such variation could be associated with environmental conditions, feed availability, breeding season and photoperiodic influences, all of which are known to affect reproductive activity in avian species (Chapman, 2005).
The comparatively low monthly clutch frequency observed in the present study reflects the inherently low reproductive rate of captive psittacines compared to domestic poultry species. Nevertheless, understanding oviposition pattern and clutch characteristics is important for optimizing breeder management, predicting egg availability and improving hatchery scheduling in commercial aviculture and conservation breeding programmes. Further studies involving larger populations and additional psittacine species are required to establish standardized reproductive benchmarks for captive pet birds.
3.2 Egg weight of different species of captive pet birds
Marked variation in egg weight was observed among the captive pet bird species studied (Table 1). Overall mean egg weight ranged from 7.76 g in lorikeets to 48.54 g in pigeons. Among the major psittacine groups, macaws produced the heaviest eggs with an overall mean egg weight of 32.15 g, followed by cockatoos (20.30 g), parrots (18.55 g), conures (11.93 g) and lories (8.00 g). Among the individual species studied, Crown pigeon produced the heaviest eggs (49.18 g), closely followed by Victoria crown pigeon (47.91 g). Within psittacines, Green winged macaw recorded the highest egg weight (40.49 g), whereas scaly breasted lory produced the lightest eggs (5.65 g). Egg weights of blue gold macaw, scarlet macaw and hyacinth macaw ranged from 29.86 to 31.29 g. Similarly, umbrella and triton cockatoos produced relatively larger eggs ranging between 24.36 and 24.88 g. In parrots, grey parrot produced the heaviest eggs (23.05 g), followed by eclectus (20.93 g) and red lored amazon (19.22 g), whereas Cuban amazon recorded the lowest egg weight (13.45 g). In conures, golden conure eggs (14.91 g) were substantially heavier than those of jenday conure (8.47 g). considerable variation was also evident among lory species, where duyvenbode’s lory recorded the highest egg weight (11.10 g), followed by chattering lory (9.81 g) and black cap lory (8.93 g), while scaly breasted lory showed the lowest value (5.65 g). The egg weight of Swainson Lorikeet averaged 7.76 g.
The marked interspecific variation in egg weight observed in the present study agrees with the well-established allometric relationship between body size and egg size in birds, wherein larger-bodied species generally produce heavier eggs (Rahn et al., 1975). Similar associations between body weight and egg weight have also been reported in domestic poultry species (Veeramani et al., 2012; Churchil et al., 2019). Accordingly, macaws and cockatoos produced substantially larger eggs than loriines and conures in the present investigation. The comparatively larger egg size observed in macaws and cockatoos may be associated with their greater adult body size and higher embryonic nutrient requirement, as egg size is known to influence embryonic growth and hatchling development (Deeming, 2007). In addition to body size, interspecific variation in egg weight may also be influenced by differences in reproductive strategy, metabolic rate, clutch size and duration of embryonic development among psittacine species. Species producing smaller clutches and relatively altricial chicks generally tend to invest more nutrients per egg, resulting in comparatively larger egg size and altered incubation dynamics.
The present findings also indicate considerable scope for genetic improvement of egg weight in captive pet birds through selective breeding. Earlier selection studies in chicken, Japanese quail and guinea fowl demonstrated that sustained genetic selection can effectively improve egg production and associated reproductive traits (Narayanankutty et al., 2009b; Pandian et al., 2023a; Pandian et al., 2023b; Pandian et al., 2025). Similar breeding strategies may therefore be useful in improving egg size and chick quality in captive psittacine breeding programmes.
3.3 Progressive egg weight loss during incubation in Loriinae
The progressive egg weight loss pattern observed during artificial incubation of Loriinae eggs is presented in Table 2. Eggs exhibited a gradual and age-dependent reduction in weight throughout the incubation period. The per cent egg weight loss increased progressively from 1.59% on day 1 to 16.66% on day 20 of incubation. The overall daily average egg weight loss during incubation was 0.83%, while the cumulative weight loss at the end of incubation averaged 16.66%.
Regression analysis revealed a highly significant (P<0.01) positive linear relationship between duration of incubation and egg weight loss, with a regression coefficient (b) of 0.72 and coefficient of determination (R²) of 0.68. The slope of the regression line was comparable to the observed average daily weight loss, indicating a consistent pattern of moisture loss during incubation. The definite linear trend observed in the present investigation may therefore serve as a useful tool for predicting egg weight loss in incubating loriine eggs.
The rate of egg weight loss remained relatively lower during the early stages of incubation and increased gradually during the middle and later phases. Egg weight loss remained below 10% up to day 13 of incubation and subsequently increased more rapidly during the terminal stages, particularly after day 18. The highest increase in weight loss was observed between days 19 and 20 of incubation.
The progressive reduction in egg weight observed in the present study could primarily be attributed to evaporative water loss through eggshell pores during incubation. Such moisture loss is essential for normal embryonic development, proper air cell formation and successful hatching (Deeming, 2007). In the present investigation, cumulative egg weight loss reached 16.66% by day 20 of incubation, indicating adequate moisture loss under the prevailing incubation conditions. This value is slightly higher than the optimum range of 10–13% reported for poultry eggs and the 11.9–12.3% range associated with improved hatchability in broiler breeders (Yousaf et al., 2024), suggesting comparatively greater moisture loss in psittacine eggs under artificial incubation. However, the observed weight loss closely corresponds with earlier reports in psittacine species. Romagnano (2012) indicated that healthy developing psittacine eggs typically lose about 11–16% of their initial weight during incubation up to external pipping stage, placing the present value at the upper limit of the acceptable range. In contrast, Brown (1979) reported relatively lower weight loss of approximately 12–13% in most psittaciform eggs, indicating that the present findings are comparatively higher. On the other hand, the values reported by Burnham (1983) in falcon eggs (17.5–18.5%) are slightly higher than those observed in the present study, suggesting species-specific variation in moisture loss patterns. Overall, the results indicate that the magnitude of egg weight loss observed in the present study is consistent with biologically acceptable limits for avian eggs, though slightly elevated compared to poultry standards, and may reflect differences in eggshell characteristics, species-specific physiology and incubation conditions in psittacines.
The present findings indicate that monitoring egg weight loss during incubation could serve as a valuable practical tool for assessing incubator humidity, evaluating embryonic development and optimizing hatchability in captive psittacine breeding programmes.
3.4 Progressive increase in air cell depth during incubation in Loriinae
The changes in air cell depth observed during artificial incubation of Loriinae eggs are presented in Table 2. Air cell depth measurements recorded at twice-weekly intervals were compiled to obtain daily averages throughout the incubation period. The air cell was not clearly visible during the initial two days of incubation; however, measurable air cell formation was observed from day 3 onwards with a mean depth of 3.50 mm. Thereafter, air cell depth progressively increased with advancement of incubation and reached 12.55 mm by day 20. The overall daily average increase in air cell depth during incubation was 0.63 mm.
Regression analysis revealed a highly significant (P<0.01) positive linear relationship between incubation age and air cell depth, with a regression coefficient (b) of 0.44 and coefficient of determination (R²) of 0.59. The gradual and consistent increase in air cell depth observed during incubation indicates a predictable pattern of air cell enlargement in loriine eggs. The regression trend obtained in the present study may therefore be useful for predicting moisture loss and monitoring incubation progress in artificially incubated psittacine eggs.
The increase in air cell depth was gradual during the early stages of incubation and became more pronounced during the later stages, particularly after day 15. Air cell depth exceeded 10 mm after day 17 of incubation, indicating substantial enlargement of the air space prior to hatching. The progressive enlargement of the air cell observed in the present study is closely associated with evaporative water loss through eggshell pores during incubation. Enlargement of the air cell is considered an important physiological adaptation that facilitates pulmonary respiration by the embryo during the terminal stages of incubation (Deeming, 2007). 
The present findings are broadly comparable with the observations of Ragni et al. (2007), who reported gradual age-dependent increase in air cell depth in Barred Plymouth Rock chicken eggs and emphasized that air cell depth is strongly influenced by incubation age. Similar progressive increases in air cell depth have also been reported in artificially incubated avian eggs and are widely used as a practical indicator for monitoring incubation efficiency and humidity regulation (Romagnano, 2012). Therefore, regular monitoring of air cell development may serve as a valuable tool for optimizing incubator management and improving hatchability in captive psittacine breeding programmes.
3.5 Embryonic heart rate during incubation in Loriinae
The embryonic heart rate pattern observed during artificial incubation of Loriinae eggs is presented in Table 2. Embryonic cardiac activity could not be clearly detected during the initial six days of incubation using the Buddy digital egg monitor. Detectable heart rate was first recorded on day 7 of incubation with a mean value of 288.20 beats per minute (bpm). Thereafter, embryonic heart rate fluctuated throughout the incubation period and ranged from 227.31 bpm on day 19 to 288.20 bpm on day 7. The overall mean embryonic heart rate recorded during incubation was 263.74 bpm.
The highest embryonic heart rate was observed during the early detectable stage of incubation, followed by a gradual decline towards the terminal stages. Regression analysis revealed a significant (P<0.01) negative relationship between incubation age and embryonic heart rate, with a regression coefficient of –2.45. However, the low coefficient of determination (R² = 0.03) indicated substantial day-to-day fluctuation in embryonic heart rate during development.
The gradual decline in embryonic heart rate observed during the later stages of incubation may be associated with physiological and metabolic adjustments occurring during embryonic maturation and prehatch development. Similar reductions in embryonic heart rate towards the terminal stages of incubation have been reported in avian embryos and are considered indicative of normal embryonic development (Deeming, 2007). Aubert et al. (2004) demonstrated the presence of autonomic cardiac regulation and characteristic heart rate variability in chicken embryos during the final stages of incubation and reported that high-frequency oscillations in heart rate were associated with respiratory sinus arrhythmia and embryonic maturation. Monitoring embryonic heart rate may therefore provide a useful non-invasive indicator of embryonic viability and incubation status in captive psittacine breeding programmes.
The present findings are broadly comparable with earlier reports in avian embryos. Tazawa et al. (2000) observed a progressive decline in embryonic heart rate from approximately 175 to 140 bpm towards the terminal stages of incubation in artificially incubated emu eggs and suggested that embryonic heart rate could be effectively monitored even during external pipping using acoustocardiography. Similarly, Akiyama et al. (1999) reported embryonic heart rates of approximately 240 bpm on day 7 and 270–280 bpm on day 12 in chicken embryos, while Tazawa et al. (2000) observed heart rates ranging between 280 and 290 bpm during the plateau phase of turkey embryo incubation. Recent investigations have also shown that embryonic heart rate is closely associated with embryo age, incubation temperature and developmental rate (Di Giovanni et al., 2024). Compared to domestic poultry species, the embryonic heart rate observed in loriine birds in the present study appeared slightly lower. Nevertheless, the considerable fluctuation observed in daily heart rate recordings suggests that further investigations involving larger sample sizes are required for establishing standard embryonic cardiac profiles in captive psittacines.
4. Conclusion
The present study generated baseline information on egg characteristics, laying pattern and incubation physiology of captive Loriinae and other pet birds under tropical aviary conditions. Marked interspecific variation in egg weight was observed, with larger psittacines producing heavier eggs than loriines and conures. Loriinae predominantly produced two-egg clutches. During incubation, egg weight loss and air cell depth increased progressively, while embryonic heart rate declined towards hatching, indicating normal embryonic development and viability. The findings of the present study provide valuable reference data for breeder management, artificial incubation and hatchability assessment in captive psittacine breeding programmes. The study also highlights the need for further systematic investigations on reproductive biology and incubation physiology in captive pet birds for improving commercial aviculture and conservation breeding strategies. However, the comparatively smaller sample size available for certain species may limit broader extrapolation of the findings, and further studies involving larger populations and additional psittacine species are warranted to establish more comprehensive reproductive and incubation benchmarks.
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Table 1. Egg weight of different species of captive pet birds
	Types
	Species
	Egg weight

	Cockatoo
	Galah Cockatoo (Eolophus roseicapilla)
	12.39±0.28 [11.70-13.57] (6)
	20.30±0.99 
[11.70-27.80] (35)

	
	Major Mitchells Cockatoo (Lophochroa leadbeateri)
	15.13±0.25 [14.03-15.74] (6)
	

	
	Medium Sulphur Cockatoo (Cacatua galerita eleonora)
	20.90±1.21[18.80-23.00] (6)
	

	
	Triton Cockatoo (Cacatua galerita triton)
	24.36±0.71 [22.18-25.80] (6)
	

	
	Umbrella Cockatoo (Cacatua alba)
	24.88±0.66 [22.44-27.80] (11)
	

	Conure
	Jenday Conure (Aratinga jandaya)
	8.47±0.06 [8.30-8.60] (6)
	11.93±0.9
 [8.30-16.30] (13)

	
	Golden Conure (Guaruba guarouba)
	14.91±0.44 [12.97-16.30] (7)
	

	Lorikeet
	Swainson Lorikeet (Trichoglossus moluccanus)
	7.76±0.27 [6.75-10.29] (15)
	7.76±0.27 
[6.75-10.29] (15)

	Lory
	Scaly Breasted Lory (Trichoglossus chlorolepidotus)
	5.65±0.11 [5.30-6.00] (6)
	8.00±0.12 
[5.23-11.76] (161)

	
	Olive X Scaly Breasted Lory (Trichoglossus chlorolepidotus)
	5.78±0.15 [5.23-6.27] (7)
	

	
	Red Collar Lory (Trichoglossus rubritorquis)
	6.39±0.14 [5.39-7.10] (12)
	

	
	Violet Necked Lory (Eos squamata)
	6.58±0.08 [6.27-7.30] (11)
	

	
	Olive Swainson Lory (Trichoglossus euteles)
	6.72±0.52 [5.70-9.10] (6)
	

	
	Red Lory (Eos bornea)
	7.78±0.13 [6.75-8.60] (23)
	

	
	Green Napped Lory (Trichoglossus haematodus)
	7.79±0.10 [7.28-7.90] (19)
	

	
	Yellow bibbed Lory (Lorius chlorocercus)
	8.19±0.21 [6.90-9.82] (14)
	

	
	Olive x Swainson Lory (Trichoglossus euteles)
	8.35±0.27 [7.16-9.88] (9)
	

	
	Dusky Lory (Pseudeos fuscata)
	8.40±0.28 [7.60-9.11] (6)
	

	
	Black Cap Lory (Lorius lory)
	8.93±0.14 [7.98-9.97] (17)
	

	
	Chattering Lory (Lorius garrulus)
	9.81±0.19 [8.42-11.50] (25)
	

	
	Duyvenbode’s lory (Chalcopsitta duivenbodei)
	11.10±0.21 [10.53-11.76] (6)
	

	Macaw
	Blue Gold Macaw (Ara ararauna)
	29.86±0.46 [23.60-32.23] (19)
	32.15±0.72 
[23.60-45.20] (44)

	
	Scarlet Macaw (Ara macao)
	31.27±1.2 [25.40-37.50] (12)
	

	
	Hyacinth Macaw (Anodorhynchus hyacinthinus)
	31.29±1.01 [28.33-34.53] (6)
	

	
	Green Winged Macaw (Ara chloropterus)
	40.49±1.3 [34.44-45.20] (7)
	

	Parrot
	Cuban Amazon Parrot (Amazona leucocephala)
	13.45±0.10 [12.73-13.50] (14)
	18.55±0.28 
[12.59-28.90] (160)

	
	Jardine Parrot (Poicephalus gulielmi)
	14.33±0.40 [12.59-16.30] (11)
	

	
	Timney Grey Parrot (Psittacus timneh)
	15.40±0.35 [13.64-18.78] (22)
	

	
	Vinaceous Breasted Amazon Parrot (Amazona vinacea)
	17.28±0.23 [16.80-17.90] (6)
	

	
	Blue Fronted Amazon Parrot (Amazona aestiva)
	17.64±0.84 [14.10-22.3] (10)
	

	
	Double Yellow Headed Amazon Parrot (Amazona oratrix)
	17.90±0.35 [16.65-19.07] (6)
	

	
	Red Lored Amazon Parrot (Amazona autumnalis)
	19.22±0.43 [15.00-22.00] (21)
	

	
	Eclectus Parrot (Eclectus roratus)
	20.93±0.32 [16.47-28.90] (59)
	

	
	Grey Parrot (Psittacus erithacus)
	23.05±0.32 [21.30-24.70] (11)
	

	Pigeon
	Victoria Crown Pigeon (Goura Victoria)
	47.91±0.16 [47.50-48.26] (6)
	48.54±0.33 
[47.50-50.74] (12)

	
	Crown Pigeon (Goura cristata)
	49.18±0.57 [48.06-50.74] (6)
	

	Vulture
	Ruppells Vulture (Gyps rueppelli)
	7.98±0.19 [7.65-8.67] (6)
	7.98±0.19 
[7.65-8.67] (6)

	Figures in square brackets indicate the range of values, whereas figures in parentheses indicate the number of observations.




	Table 2. Influence of duration of incubation eggs in loriinae (mean ± SE) (n=203)

	Age (days)
	Weight Loss (%)
	Air Cell Depth (mm)
	Embryonic Heart Rate (bpm)

	1
	1.59 ± 0.12
	#
	$

	2
	2.21 ± 0.23
	#
	$

	3
	2.88 ± 0.15
	3.50 ± 0.22
	$

	4
	3.83 ± 0.41
	4.59 ± 0.25
	$

	5
	4.76 ± 0.42
	4.69 ± 0.19
	$

	6
	5.07 ± 0.32
	5.27 ± 0.24
	$

	7
	5.69 ± 0.28
	5.29 ± 0.18
	288.20 ± 9.45

	8
	6.57 ± 0.52
	5.66 ± 0.32
	282.71 ± 22.07

	9
	7.37 ± 0.33
	6.21 ± 0.29
	248.89 ± 20.63

	10
	7.75 ± 0.47
	6.67 ± 0.45
	280.88 ± 11.60

	11
	9.42 ± 0.49
	6.69 ± 0.23
	259.26 ± 11.10

	12
	9.51 ± 0.44
	6.92 ± 0.62
	251.70 ± 17.66

	13
	9.96 ± 0.91
	7.22 ± 0.27
	257.37 ± 7.37

	14
	11.43 ± 0.61
	7.31 ± 0.25
	271.95 ± 10.27

	15
	11.77 ± 1.12
	7.88 ± 0.31
	263.08 ± 10.19

	16
	11.85 ± 0.45
	8.57 ± 0.44
	254.38 ± 5.84

	17
	12.45 ± 1.07
	10.09 ± 0.37
	264.05 ± 10.86

	18
	13.71 ± 0.64
	10.50 ± 0.69
	261.64 ± 9.77

	19
	13.77 ± 0.67
	10.88 ± 0.67
	227.31 ± 17.42

	20
	16.66 ± 0.78
	12.55 ± 0.37
	246.60 ± 14.06

	Average
	0.83 ± 0.03^
	0.63 ± 0.01^
	263.74 ± 3.26@

	Trend analysis by linear regression

	R² value
	0.68
	0.59
	0.03

	Regression coefficient (b)
	0.72
	0.44
	-2.45

	Intercept (a)
	0.08
	2.23
	296.49

	F value
	918.94**
	548.67**
	9.32**

	# - Air cell depth was not clearly visible during candling in early days of incubation 
$ - Embryonic heart rate could not be captured by Buddy digital egg monitor in early days of incubation 
^ - Daily average 
@ - Overall average 
** Significant (P<0.01)






