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Abstract: Embryonic heart rate is an important life history trait in birds. However, so far little related work
has been done in China. To investigate the embryonic heart rate variation trend and its correlation to egg size

(volume, mass and mass loss) will provide useful knowledge. During the breeding season from May to
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August in 2014, embryonic heart rate of barn swallow (Hirundo rustica) (n = 14) and red-rumped swallow
(Cecropis daurica) (n = 14) in Zhalong National Nature Reserve, Heilongjiang, Northeastern China, were
measured and compared using the buddy digital egg monitor. Major and minor axis, and mass of these eggs
were also mearsued and recorded for calculation of egg volume and egg mass loss. The results showed that
embryonic heart rate of both swallows increased with incubation days in general. Embryonic heart rate of the
barn swallow was significantly lower than that of the red-rumped swallow at Day 8 (Mann-Whitney U Test, z
=-2.602, P = 0.009) and Day 11 tol4 (Day 11: z = - 2.497, P = 0.013; Day 12: z = - 2.354, P = 0.019; Day
13:z2=3.424, P =0.001; Day 14: z = - 3.380, P = 0.001) (Table 1). However, there was no difference in daily
growth of embryonic heart rate between barn swallow and red-rumped swallow (barn swallow: 19.0 3.1
beats/min, red-rumped swallow: 16.1 £3.4 beats/min, z = - 1.792, P = 0.073). In addition, there was also no
correlation between daily growth of embryonic heart rate and egg volume, or egg mass in both species (barn
swallow, egg volume: 1.73 20.09 cm?, linear regression, r = 0.192, P = 0.511; egg mass: 1.74 +0.09 g, r =
0.128, P = 0.663; red-rumped swallow, egg volume: 1.74 £0.08 cm®, r = 0.040, P = 0.891; egg mass: 1.51 +
0.09 g, r = 0.054, P = 0.855) (Fig. 1). This study indicated that egg mass and egg volume have little effect on
daily growth of embryonic heart rate for the two swallow species.
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K1 FMAMSERPEH LR AL K/min)
Table 1 Comparison of embryonic heart rate between barn swallow and

red-rumped swallow in Zhalong, China (unit: beats/min)

ZX#E Hirundo rustica 4 %35 Cecropis daurica
i (d>
Embryonic age n JEJif023 (beats/min) n JEJif02 3K (beats/min) z P
Embryonic heart rate Embryonic heart rate
1 14 0 14 0 0.000 1.000
2 14 10.1 £36.3 14 18.4 +45.2 - 0.513 0.608
3 14 30.1 +59.4 14 37.1 +£59.9 - 0.362 0.717
4 14 78.6 +59.6 14 69.5 +70.5 - 0.048 0.962
5 14 123.9 +64.4 14 163.6 +51.1 - 0.805 0.421
6 14 149.0 +40.8 14 165.1 +37.4 -1.701 0.089
7 14 186.9 +35.0 14 176.7 £35.5 - 0.805 0.421
8 14 213.6 £27.6 11 168.7 +39.7 - 2.602 0.009
9 14 223.1+32.9 8 186.5 +63.4 - 1.365 0.172
10 14 226.1 £27.7 13 221.6 £61.9 - 0.413 0.680
11 14 220.5 +40.2 12 269.5 +45.4 - 2497 0.013
12 14 240.1 +28.0 11 288.6 £50.3 -2.354 0.019
13 10 266.5 £25.9 8 313.9 £13.4 -3.424 0.001
14 10 226.7 £22.8 8 315.5 £33.9 -3.380 0.001
15 5 267.2 £65.2 6 270.8 £89.4 -0.183 0.855

n ISR 4R . n was number of eggs measured.
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Fig. 1 Correlation between daily growth of embryonic heart rate and egg volume, mass and mass loss

a. F#ME; b, &M, a Barn swallow; b. Red-rumped swallow.
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