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In several years ago, the Khao Kheow Open Zoo has taken efforts in breeding black-necked stork by 
studying the factors associated with breeding success(1,2), included that sex hormone, stress hormone, nutrition and behavior. The study 
found that in black-necked stork population had more stress hormone in summer season both male and female. And prior to this 
study, several reports have shown that the habitat environment is one of the factors that affects the stress level in wildlife and can lead to a 
negative impact on the physiological processes.

Introduction

           
       In this study aimed to investigate effect of cage management 
with stress hormone level in Black-necked Storks by focusing on 
differences in condition of the cage, the cage size, and the attempts 
to minimize stress level of the black-necked storks in during summer 
season.

Objective

           
         
     ƀ Animals in this study included 3 males and 5 females Black 
necked stork at Storks captive breeding zone in Khao  Kheow Open 
Zoo, Thailand 
     ƀ Determine stress hormone including cortisol and corticosterone 
hormone by using a single and double antibody ELISA techniques 
compared between two different sizes of the cage with shade area.
     ƀStress hormonal detected in animals, when used the water 

sprinkler system for summer season.(3)

ǒStatistical analysis was calculated using paired sample T-Test.

Materials & Methods

Study site: Storkscaptivebreedingzonein

Khao KheowOpenZoo,Thailand

20 m

10 m

W x L x H = 10x 20x 6 m.

Bigger cage and 
more shade area

Smaller cage and 
no shade area

13 m

10 m

W x L x H = 10x 13x 4 m.

Results from using water sprinkler system :
The study found that, when the installation of water sprinkler 

system and its usage during the daytime in summer season can 
reduce the secretion of stress hormones in both male and female 
black-necked stork. 
    There were significant different (P<0.05)in stress hormone

level between used and none-used sprinkler, especially in females

Vs.

Results  from  the  study  in cage difference s :
All observed stress hormones in five females were 

significantly different between different cage size and availability of 
including shaded area. Females in smaller cage with no tree cover 
had stress hormone level higher than females in bigger cage with 
tree cover (P<0.05). 

The results in males found that, there was none-significant 
different (P>0.05) between different cage conditions, however 
stress level in a smaller cage is slightly higher than in a bigger 
cage with more shaded area.

Results (1)

Picture 1. Stress hormone data in both male and female black-necked storks 
compared between before and after the installation of water sprinkler system .

Picture 2. There was none-significant difference (P>0.05) in stress hormone 
concentration between using a single Ab EIA and Two Ab EIA techniques in this 
study.

The average ratio of corticosterone level in the Black-necked
Stork was 4.5 fold of cortisol was detected (range 2.5-10 fold). This
result showed that corticosterone can be detected more than
cortisol in a group of Black-necked Stork.

The study demonstrated that, the corticosterone levels were
significantly difference between different cage size and condition of
the cage. The high temperature in summer season is one factor
that can affect the GCslevel increasing in Blacked-necked stork.

The 2 factors that can stimulate the corticosterone level of
captive animals are environment and cage management. Finally,
stress and distress in captive wildlife may be reduced by cage
management.

Conclusions and Discussion

Paired Samples Test
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Single Ab EIA Two Ab EIA

Paired Samples Test
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Family Ciconidae

There are 2 subspecies of the Black-necked Stork

Ephippiorhynchusasiaticusasiaticus

Ephippiorhynchusasiaticusaustralis

Status

Å Evaluated as ñNear Threatenedò on the 

IUCN Red List.

Å Extinction in the wild of Thailand.

Classification

Ref er encef r om Hancock, J. A. , Kushl an, J. A. and Kahl , M . P. ( 1992) . Bl acknecked

St or k. STROKS, I BI SES and SPOONBI L LS of t he Wor l d.

Results (2)
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