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Abstract: [Objectives] Embryonic heart rate is an important life history trait in birds. Studying the embryonic
heart rate and its correlation to egg mass will provide valuable knowledge to understand life history strategy.
However, the information about the embryonic heart rate of tropical birds is still poorly known in China.
[Methods] We investigated the embryonic heart rate of four bird species using Buddy Digital Egg Monitor
around Nonggang National Nature Reserve in Guangxi, Southern China, from April to July in 2021. We used
Independent Sample T-test to analyze the data of embryonic heart rates and fresh egg masses. Pearson
correlation analysis was employed to analyze the correlation between daily growth of embryonic heart rates,

heart rates at 80% of incubation days, maximum heart rates, and fresh egg masses. In addition, the correlation
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between daily growth of embryonic heart rates, heart rates at 80% of incubation days, maximum heart rates,
and fresh egg masses in interspecific was determined by Power-Function regression analysis. [Results] Our
results suggested that embryonic heart rates of Red-whiskered Bulbul (Pycnonotus jocosus), Yellow-bellied
Prinia (Prinia flaviventris), and Yellow-bellied Warbler (Seicercus superciliaris) began to appear from the 4th
day of incubating. The 4th-day heart rates were 157.9 + 20.5 beats/min (Fig. 1a), 115.0 + 48.5 beats/min (Fig.
1b) and 153.0 + 11.7 beats/min (Fig. 1c), respectively. White-browed Piculet (Sasia ochracea)’s embryonic
heart rate began to appear from the 5th day of incubating (152.6 beats/min) (Fig. 1d). With the increase of
incubation duration, the embryonic heart rates of the four birds showed an upward trend in general (Fig. 1).
Within three species of passerine birds, changes in daily growth of embryonic heart rates, heart rates at 80% of
incubation days, and maximum heart rates were not significantly related to fresh egg masses (Table 1 and Fig. 2).
There were no significant correlations between daily growth of embryonic heart rates and fresh egg masses
among the four bird species (Fig. 3). [Conclusion] To summarize, our findings indicated that there was an
interspecies negative correlation between egg mass and maximum embryonic heart rate at 80% of incubation

in northern tropical limestone region, however, the intraspecific correlation between egg mass and embryonic

heart rate was not significant.
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Fig.1 Embryonic heart rate of birds

a. LLHEY: b SEILEE, o WAV d HEREEARSY.

a. Pycnonotus jocosus; b. Prinia flaviventris; ¢. Seicercus superciliaris; d. Sasia ochracea.
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Tablel Daily growth of embryonic heart rate, heart rate at 80% of incubation days and maximum

heart rate together with fresh egg massin four species of altricial birds

AREE U] gL HEsEE HJEFREA
Pycnonotus jocosus Prinia flaviventris Seicercus superciliaris ~ Sasia ochracea
Y% Egg number (n) 11 12 4 1
5% 519 4 Incubation days (d) 12~13 12~14 14~15 14
YU Egg mass (g) 2.655 +0.255 0.869 £ 0.045 0.974 £+ 0.084 1.244
AR A ¥R
18.3+2.1 17.6 4.1 193+£2.5 19.7
Daily growth of embryonic heart rate (beats/min)
i G 8O% I 1 AR i 0 52
200.6 =23.0 220.8 £25.7 247.4+£20.5 227.0
Heart rate at 80% incubation days (beats/min)
JEAR K 0% Maximum heart rate (beats/min) 238.0 £25.2 258.183 +32.0 289.0 +28.2 276.0

B AR S48, HABRNEEE LM + bR EER.
Except Sasia ochracea, data are expressed as Mean + SD.
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Fig. 2 Correlation between daily growth of embryonic heart rate, heart rate at 80% incubation days and
maximum embryonic heart rate and egg mass
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a. Pycnonotus jocosus; b. Prinia flaviventris; c. Seicercus superciliaris.
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FERPAIASE B, KA 4 AR (3 28 MO & IR

At the interspecific level, the four bird species (a total of 28 eggs)

were used for combined analysis.

LR R T NI 80% T FINENA L2 5 B S FROAR KA . SRERR R
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The dotted line represents the correlation between embryonic heart

rate at 80% incubation days with egg mass. The solid line represents

the correlation between maximum embryonic heart with egg mass.
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