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A comparative study on asynchronous hatching and nestling growth of three heron species. ZHU Xi, LI Zaiguo,
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The study on the asynchronous hatching and nestling growth of three heron species ( Ardeola bacchus, Egretta
garzetta , Nycticorax nycticorax ) in laboratory and field at the Changshan and Yuhang heron reserve in Zhejiang
Province in 1996 ~ 1999 showed that the herons migrated to the reserve in the first and second ten days of April,
and left in late September. The average hatching period was 23.0 days for Ardeola bacchus,23.9 days for E-
gretta garzetta, and 25.3 days for Nycticorax nycticorax . Nycticorax nycticorar had the highest hatching rate
(95.45% ), followed by Egretta garzetta (86.98%) and Ardeola bacchus (76.23% ). The hatch ability of
Nycticorax nycticorax (3.50) was higher than those of Egretta garzetta (3.38) and Ardeola bacchus (3.21).
The increase of nestling weight was negatively related to the adult body size, but positively related to the hatching
order. All nestlings developed well at their early growth stage, and then, there existed a significant difference a-
mong the nestlings based on the hatching order. The growth curves of the first three nestlings were similar and
obviously better than that of the fourth, which indicated that early-hatched nestlings could obtain enough food,
while the last one might be short of food. The optimal hatching quantity of the three heron species was assumed
to be three offsprings.

Key words Asynchrony hatching, Nestling growth, Egretta garzetta, Ardeola bacchus, Njycticorax nyctico-
rax.
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Table 1 Comparison of nestlings growth at various day of age
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23.0d(n=26), 4% 23.9 d(n =32), K% 25.3d
(n=34) . FL BTN 76.23%, HE N 86.96%,
WEN 95.45%, MBI RMMIM. FHEBE N
3.21 R, 0% 3.38 H, %% 3.50 H.
3.2 ®EAKEREEKIERDPRE

R AR ERESERAED, BOEKET
AEEKE D b, SRR TR &
S2CUE REEMESEHNKADRE. 1E,
% . KEEES 19 HE.30 HiE.31 HEdE
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H # W B HEA i HEC t B
Day of age Items Nyxticorax nycticorax Ardeola bacchus Egretta garzetta t test
X SD X SD X SD AB AC B-C
SHE < HE Body weigh 68.7 3.22 56.9 6.41 93.6 10.5 4.35 6.0 7.89"°
5 days of age  $K1& Body length 14.2 0 13.8 1.88 15.8 0.67  0.56 6.32 2.65
(n=8) AR Tarsus length 2.4 0.48 2.7 0.59 2.9 0.15 1.04 2.63 0.87
B Wing length 2.1 0.45 3.0 0.75 3.8 0.75 2.72 5.14° 2.0
BE M1 Bill length 2.1 0.45 2.0 0.25 2.2 0.32  5.14""  0.48 1.30
B4 Tail length 0.6 0.07
s Hig R E Body weigh 143.4  15.83 105.1 8.21 140.5 9.95 5.68° 0.41 7.26""
8 days of age  #K1& Body length 17.9 0.71 19.5 0.70 19.8 1.25  4.25*  3.51 0.55
(n=8) AP Tarsus length 3.5 0.58 3.7 0.48 3.8 0.34 0.70 1.18 0.45
B Wing length 3.7 0.51 7.6 0.45 5.9 1.0 9.50""  5.19"° 4.10°°
MEM S Bill length 2.7 0.10 3.0 0.53 2.7 0.25  1.47 0 1.35
B Tail length 3 0.08 0.8 0.13
13EE ¥ E Body weigh 281.4  44.28 177.7  18.53 229.4 35,76  5.72**  2.42 3.4*°
13 days of age 1€ Body length 25.1 2.80 24.8 2.15 25.9 0.98  0.23 0.71 1.23
(n=8) B BEHE Tarsus length 4.8 0.43 4.6 0.14 5.5 0.65 1.17 2.38 3.58""
¥ Wing length 7.2 0.57 1.3 1.18 10.0 0.81  8.28""  7.48*" 2.40
BEME < Bill length 3.6 0.46 3.6 0.45 3.5 0.32 0 0.47 0.48
B 1< Tail length 2.2 0.42 1.7 0.43
18 HER & Body weigh 395.1  47.22 215.7  10.95 283.2 54.4 9.79""  4.11°* 3.23""
18 days of age $&{< Body length 30.5 1.41 30 1.56 30.5 2.99  0.63 0 0.392
(n=8) #BEL Tarsus length 6.3 0.39 5.2 0.56 6.6 0.84 427" 0.86 3.67°°
¥ Wing length 11.5 1.08 15.0 1.67 14.1 1.22 4,66 " 3.85"" 1.15
MG Bill length 4.5 0.58 4 0.22 4.2 0.19  2.13 1.30 1.82
B 1 Tail length 3.0 0.7 2.8 0.67 0.55
23 HEE2 & E Body weigh 418.3  75.7 212.4 7.91 326.7 36.01 7.16°°  2.89 8.20""
3 daysof age {1 Body length 36.0 2.36 30.0 2.76 35.1 1.23  4.37"° 0.9 4.47°°
(n=8) #BEK Tarsus length 16.5 1.58 17.4 0.14 18.0 1.13  1.50 2.01 1.39
K Wing length 6.9 0.9 5.5 0.60 7.4 0.85 3.43"° 1.07 4.83""
BEMEC Bill length 5.2 0.69 4.4 0.16 4.8 0.57 2.99*" 1.18 1.79
E 1< Tail length 4.4 0.72 3.7 0.69 1.86
28 Hig R E Body weigh 441.5  38.29 207.4  21.60 345 21.69 14.09"°  5.80"" 11.89"*
28 days of age #K1< Body length 41.1 2.68 39.4 1.12 40.8 1.77 1.55 0.25 1.77
(n=8) A B Tarsus length 7.4 0.60 5.6 0.08 8.1 0.72 7.87°" 1.98 9.13""
B Wing length 19.1 1.56 19.0 1.09 20.9 1.41  0.14 2.27 2.82
BEREAC Bill length 5.5 0.48 4.7 0.53 5.3 0.23 2.96 0.99 2.75
E K Tail length 5.4 0.14 5.4 0.90
33HE & Body weigh 44,1 41.68 205.1 12.71 339.8 43.44 9.78°* 13.0"" 7.87""*
33 days of age 1< Body length 45.4 2.65 42.3 0.81 46.4 1.09  2.96 0.92 7.99* "
(n=8) MK Torsus length 7.5 0.63 5.6 0.08 8.6 0.15  7.92°"  4.49"" 46.66""
B Wing length 22.1 0.7 19.9 0.82 23.5 0.39 5.49"° 4.57*" 10.49""
BEME 1 Bill length 5.8 0.24 4.8 0.08 5.7 0.63 10.46""  0.39 3.75*"
B Tl length 6.3 0.64 7.2 0.23

* * P<0.01.
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Table 2 Compertz growth equations of three herons and parameters

s WL t10~90 Compertz Bl 2877 2
Species Asymptote  Inflection pomt (days)  Growth rate (days) Compertz equations
MR Ardeola bacchus 260 7.4 0.16 23.5 260 exp[ —3.28¢7%'%]
BR Egretta garzetta 450 9.2 0.14 25.5 450 exp[ - 3.49e %]
PL] Nycticorax nycticorax 550 9.6 0.13 30.2 550 exp[ —3.81e"% 1]
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Fig.1 Body weight changes of the nestlings in hatching asynchrony.
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