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Quail farming has established a 
commercial footing like chicken farm-
ing. Unlike the other avian species, 
quails attain sexual maturity very early 
and start egg production from seven-
th week onwards and continues beyond 
thirty-fourth week which ensures quick 
economic returns. Quail eggs: are 
rich in phospholipids which are found 
to accelerate the growth of human 
brain (Anonymous, 198'I). Scientists 
have established high nutritive and 
medicinal values for the quail eggs 
and meat which are also very 
delicious. 

While there were several studies 
with regard to climatic impact on other 
avian species, only very few studies 
were conducted on quails. Sreeni-
vasaiah and Joshi (198'I) established 
detrimental effects due to high tem-
perature and vapour pressure on egg 
production in quails but found no 
effect of humidity on egg production. 

Materials and Methods 
To study the irnpact of climatic 

paramaters on egg production a group 
of thirty two (32) Japanese quails 
hatched at the Kerala Agricultural 
University (K. A. U.) Poultry Farm, 
IVlannuthy, Thrissur were utilised• The 
birds were reared as per the package 
of practices recommended by K. A. U. 

Daily temperature and humidity 
were recorded from the beginning of 

the experiment and daily egg produ-
tion was recorded from the ninth week 
onwards. The recordings continued 
upto thirtyfourth (34) week and con-
verted to weekly basis. In order to 
correlate the effect of climatic para-
meters on egg production, the pre-
vious three week average of climatic 
parameters were considered in corres-
pondence with the current week's 
egg production as the egg production 
in a week depends on the previous two 
to three week climatic parameters. 

The data collected were utilised 
for statistical analysis and fitting diffe-
rent functions with previous three 
week's average temperature (Z,) and 
humidity (ZZ) as explanatory variables 
and current weekly egg production 
per bird (Y) as dependent variable. 
Methods suggested by Kendall et al. 
(1983) were adopted for estimation of 
parameters and further analysis. 

A second order response surface 
of the form 

Y=a +b,zt -~bZz2+ 
b`z,9+b4z92+bbz,z2 . ... . . (1) 

was tried to find out the individual, 
joint influence of zl and z2 and thereby 
an optimum of z, and z2. 

Results and Discussion 

With the help of data presented in 
Table 1 a second order response 
surface of the form. 
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Y=-194.9998+4.2930 Z,+2.9912 Z, 
+0.0168 Z,~-0.0070 Z,'-
0.0573 Z, ZZ .............. ... . (2) 

was fitted. The analysis of variance 
(ANOVA) of the regression equation 
(Table 2) showed significant overall 
regression with multiple coefficient of 
determination (R2) value of 0.8020. 
The individual partial regression coef-
ficients were not significant and hence 
optimum of Z1 and Z, were not found 
out. 

Since there was significant overall 
regression a multiple linear regression 

equation of the form 

Y = -41.7275+0.7687** Z;+ 
0.3150"* Z2 . . . . .. ... (3) 

was fitted with R'=0.7654. The ANOVA 
of the regression equation (Table 3) 
again showed significant overall re-
gression of Y on Z, and Z2. Individual 
partial results (Table 4) showing that 
temperature and humidity were the 

Table 1 Weekly mean temperature and humidity with weekly average egg 

production per bird. 

Week 
Average weekly 
egg production 

Y 

Provious three weeks average 

Temperature 
Z, 

Humidity 
Z~ 

90 0.72 
2.16 

29.00 
29.00 

65.80 
68.80 

11 3.72 29.70 69.90 
12 4.19 29.90 70.70 
13 4.78 29.80 74.40 
14 4.59 30.00 75.90 
15 4.31 30.00 75.70 
16 5.56 30.20 75.50 
17 6.13 29.60 77.10 
18 5.63 29.10 79.00 
19 5.78 28.50 80.10 
20 5 19 27.50 82.50 
21 5.31 26.80 84.00 
22 5.25 26.00 85.90 
23 4.41 26.30 84.50 
24 3.78 26.60 82.30 
25 3.66 27.00 80.70 
26 4.81 26.50 81.80 
27 4.94 26.10 84.00 
28 5.25 25.70 84.40 
29 5.59 25.90 83.70 
30 5.63 26.00 84.80 
31 5.13 26.20 84.10 
32 4.53 26.60 84.00 
33 4.56 26.90 81.80 
34 4.34 26.60 82.60 
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Fable -2 ANQVA for- second ordex response surface 

Source
Regression 
Error 

D. F 
5 
20 

M. S. S. 
5.3948** 
0.3329 

'' Significant at i% level 

Table 3 ,ANOV.~.. for testing the influence of Z, and ZZ

Source D.F 
Regression 2 
Error 23 

M. S. S. 
12.8714** 
0.3430 

Table 4 Testing of individual regression coefficients 

Regression 
coefficients 

Standard error T—value 

0.768? (Z,) 
0.3150 (Zz) 

0.1300 
0.0374 . 

5.9140`* 
8.4278** 

Intercept = —41.72'T5 

Table 5 Testing of regression coefficients of quadratic equations 

Regression 
coefficients 

Standard error T—value 

—14.5219 (Z,) 
0.2569 (Z,') 
3.1610 (ZZ) 

—0.0197 (ZZ°) 

8.'I24I 
0.1559 
0.2439 
0.0048 

12.9694**' 
0.2294 
4.4615** 

—0.0279 

Intercepts = 209.1241 (Z,); —121.3460 (ZZ) 

contributory factors of egg production 
in quails. 

Quardratic equations of the indivi- 
dual characters viz. temperature and 
humidity were fitted to find out the 
optimum of temperature and humidity. 
The fitted forms were given below: 

Y= 209.1241-14.5219*' Z,+ 
0.2569 Z,z.. ...... ............ ... .. (4) 

Y= —121.3460+3.1610** ZZ —
0.0197 ZZ$   ...(5) 

Significance of regression coeffi-
cients of Z, and Z, (Table 5j further 
st~.bstontiate that temperature and 
hamidity have impact on egg produc-
tion in quails. 

The optimum value of Z, (28.3"C) 
and Zz (80.2%) were ascertained from 
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equations 4 and 5 respectively using 
differentiation techniques. The second 
differentiation of equation 4 yielded a 
positive value which indicated that 
28.3"C was the minimum required 
temperature for economic egg pro-
duction. 

Wilson et al. (1971) reported that 
Japanese quails kept in hot environ-
ment showed higher egg production 
than those kept in cold environment 
but adverse effect due to high 
temperature was reported by Sreeni-
vasaiah and Joshi (198Y). 

A slight increase in the optimum 
temperature of 28.3"C yield positive 
results but higher temperature was 
not advisable. 

Second differential of equation 
(5) yielded a negative value which 
indicated that 80.2% was the maximum 
required humidity for economic egg 
production. 

Summary 
The study revealed the overall 

and individual effect of climatic para-

meters (temperature and humidity) on 
the egg production of Japanese quails 
(Coturnix coturniX japonica) with the 
help of second order response surface 
and multiple linear regression. Opti-
mum temperature and humidity requi-
red for the economic egg production 
were determined with the help of 
Quadratic equations of individual 
characters. 
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