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It is known since long that birds reproduce during specific periods 
under natural environment and external factors, other than light, regulate 
sexual cycle in variety of species. Therefore, it is of great practical 
utility to study the influence of our climatic conditions on production 
performance of Japanese quails which are recently introduced to our 
country. 

Investigations regarding the magnitude of effects of climatic 
elements (temperature, relative humidity and vapour pressure) and age on 
egg production and egg weight in Japanese quails seem to be lacking. 
However, Wilson et al. (1971) reported that 6 month old female Japanese 
quails kept in hot environment produce at a higher rate than those kept in 
cold environment. They were of the opinion that cold might hasten 
gonadal involution of while hot might spare it. 

Due to limited informations available with regards to magnitude of 
effects of age and climatic elements on egg production and egg weight 
in Japanese quails, the current study is aimed at estimating the effects of 
the above mentioned factors, both considering singly and in combination 
on the performance of birds. 

Materials and Methods 
Daily hen-day egg production (per cent) and egg weight (g) 

records of totally 100 and 60 female Japanese quails (Coturnix coturnix 
japonica) hatched during Monsoon (August) and winter (November),. 
respectively and maintained with single pair matings at Poultry Research 
Division (now CARD, Indian Veterinary Research )nstitute, Izatnagar, 
Uttar Pradesh, were utilized for the study. Eggs were individually 
weighed to nearest 0.1 g in a single pan analytical balance. Data were 
obtained till 120 days of age. Daily mean temperature (`C) and relative 
humidity (%) were estimated using bi-hourly values obtained with the-
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help of thermohydrograph and utilizing these values vapour pressure (mm 
of Hg) was calculated. The data were analysed as per Snedecor and 
Cochran (1967). 

Results and Discussion 

Temperature (~C), vapour pressure (mm of Hg), egg production 
and egg weight differed significantly between seasons of hatch (Table t). 

Egg production 

Perusal of tables II and III reveal that when age alone considered 
it accounted for 40 to 50 per cent of variability in egg production as 
indicated by the R-Square values. There was very little improvement in 
R--Square values when anyone of the climatic elements was taken along 
with age, indicating profo~~nd effect of age on egg production in both 
the seasons of hatch. All the linear and partial regression coefficients 
due to dependence of egg production on age were positive and highly 
significar~~t. 

However, when climatic elements were considered singly and in 
combinations (Tables II and III) definite clues regarding their influence 
on egg production was got. Relative humidity, in both the seasons of 
hatch had very l ittle to contribute to the variability in egg production. 
In fact, mean relative humidity did not differ between seasons of hatch 
(Table I). Temperature and vapour pressure also had little significance 
as far as egg production of winter hatched birds was concerned account-
ing for only 7 to 9 per cent of total variability. But in monsoon hatched 
birds, vapour pressure and temperature both independently and in combi-
nation could account for 30 to 38 per cent of the variability in egg 
production as indicated by R-square values. R-square value due to 
regression of egg production on vapour pressure alone (37.33 was higher 
than on temperature alone (30.44). These observations suggest that 
though relative humidity during the production period did not differ for 
birds hatched during monsoon and winter, the vapour pressure apparently 
increased due to higher temperature during monsoon season and precipi-
tated as a significant decline in egg production (Table I). 

Therefore, it can be generalized that age had profound influence on 
egg production in Japanese quails immaterial of season of hatch. How-
ever, as the age factor was constant for both the seasons of hatch and 
still there existed a significant difference in egg production, it can be 
concluded that decline in egg production of monsoon hatched birds was 
due to higher temperature and vapour pressure during their production 
period. 
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Average egg weight 
Regression of egg weight on age atone could account for 78.34 

and 39.44 per cent of variability in egg weight among monsoon and 
winter hatched birds, respectively. The linear regression coefficients 
were significant though R-square value for winter hatched birds was 
lower. There was little improvement in R-square values when any of the 
climatic elements was considered along with age for monsoon hatched 

Table I 
Means and standard error values of egg production, egg weight and 

climatic elements 

Monsoon season Winter season 

Hen day egg production (per cent) 63.90± 0.40~L 69.30 ± 0.40>> 

Average egg weight (gms) 9.47 ± 0.06~~ 10.15+0.05~> 

Temperature ("C) 24.75±0.29tL 19.08 ± 0.23►> 
Relative humidity (percent) 63.99±0.47~~ 64.37±0.61 tL 

Vapour pressure (mm of Hg) 15.25 + 0.29=~ 10.63 + 0.16►~ 

Values bearing different superscripts within a row are significantly different 
(P <0.01 ) 

Table II 
Egg production as a function of age and climatic 

elements- Monsoon season 

Equations R-Square value 

Y = 19.13+0.41 **X t 40.75 
Y - 106.90-2.17*~`X., 30.44 
Y = 84.12-0.49"Xs 4.17 
Y - 89.19 -2.37**X~ 37.33 
Y - 24.20-~-0.58"*X1+1.16X2 41.95 
Y - 43.69-0.40**X1-0.37*X3 43.19 
Y = 43.21 ~-0.28**X1-0.84X3 42.02 
Y - 131.48-2.12**XZ-0.40*X3 33.28 
Y - 86.32-0.26X2-2.60**X4 37.39 
Y = 80.95-}-0.15X3-2.47**X, 37.67 
Y= Egg production (aresine values) 

X, = Age (days ) 
X~= Temperature ("C) 
X,== Relative humidity (per cent), and 
X,= Vapour pressure (mm of Hg) 
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Table I I I 
Egg production as a function of age and climatic elements —

Winter season 

Equations 

= 18.08+0.46`*X1
28.44-F-1.46=~~Xz

R-Square values 

Y 

Y 
51.4 

8.gg 
Y = 60.06 -}-1.06X3 0.09 
Y = 35.69 -~ 1.94**X, 7.11 
Y = 43.29-}-0.67**-2.22**X~ 60.77 
Y~ =-12.21 -1-0.51 *'~-I-0.41 ~~X3 55.30 
Y = 25.73 + 0.52**-1 14*X, 52.79 
Y = 17.83-1-1.58*X2+0.14X3 9.15 
Y — 28.35 + 1.13X2 -!- 0.61 X~ 8.92 
Y = 46.99-0.21 X3 -X2.16*=~`X~ 8.57 

Y= Egg production (aresinevalues) 
X; = age (days ), 
X~= Temperature ("C). 
X 5 -= Relative humidity (percent) and 
X,= Vapour pressure (mm of Hg) 

birds. But, for winter hatched birds, R-square values increased firom 
39.44 (when age alone was the independent variable) to 55.26 (when 
age and temperature were considered together); combination of age with 
other cl imatic elements did not cause much increase in R-square values 
(Tables IV and V). Hence, for winter hatched birds, temperature had very 
profound effect and partial regression coefficient of average egg weight 
on temperature was negative and highly significant for both the seasons 
of hatch. Vapour pressure also showed similar trends. Incidentally, 
mean temperature during production period of winter hatched birds was 
significantly low (Table I). Therefore, it is imperative to conclude that 
increased egg weight for winter hatched birds was due to lower environ-
mental temperature while lower egg weight of monsoon hatched birds 
was due to detrimental effects of high temperature. 

Regression equations of egg weight on climatic elements 
considered singly and in combinations (Tables IV and V) support the 
above conclusions. R-square values for regression of average egg weight 
on temperature or vapour pressure, or any combination with temperature 
or vapour pressure as one of the independent variable, were very high 
for monsoon hatched birds than winter hatched birds. All linear and 
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partial regression coefficients of egg weight on temperature were negative 
and highly significant indicating definite detrimental effects of higher 
temperature on egg weight. Regression coefficient of egg weight on 
vapour pressure considered alone and partial regression co-efficient of 
vapour pressure in combination with relative humidity were highly 
significant and negative. These findings confirm the importance of 
vapour pressure on egg weight also. 

Regression of egg weight on egg production and on combination 
of egg production with each of the cl imatic elements and age (Tables IV 
and V), it can be concluded that egg production was more important 
among winter hatched birds, while temperature, vapour pressure and age 
were equally important among monsoon hatched birds. 

A!I partial regression coefficients due to effects of climatic elements 
in combination with egg production on egg weight, were not significant 
for winter hatched birds, whereas, for monsoon hatched birds partial 

Table IV 

Egg weight as a function of age, climatic elements and egg 
production—Monsoon season 

Equations R-Square values 

Y 
Y 
Y 
Y 

= 
= 
— 
= 

7.13-I-0.03*"X, 
13.73-0.17**X2
9.80 — 0.005X3

11.84— 0.16**X4

78.32 
77.59 

0.20 
65.36 

Y = 7.94-►-0.03**X5 33.77 
Y = 10.26-}-0.02**X1-0.08**Xz 80.87 
Y = 6.96-~0.03~`"X1-I-•0.003X3 78.37 
Y = 7.96-0.02**X,-0.03*X4 78.93 
Y = 7.11 -{-0.003*'~X, -{-0.001X5 78.36 
Y = 13.64-0.17**X2 --}-0.002X3 77.61 
Y = 13.75--0.17**XZ ~-0.002X4 77.59 
Y = 13.01-0.16**XZ + 0.007*"X, 78.89 
Y = 9.57-}-0.04**X3 — 0.19**X~ 76 04 
Y = 7.31-}-0.009Xz + 0.03**X; 34.34 
Y = 1 1.23— 0.14**X, -}-0.007*X5 66.57 

Y = Egg weight (g) 
X1 == Age (days); X~= Temperature ("C) 
X3 = Relative humidity (per cent), 
X,= Vapour pressure (mm of Hg), and 
X~= Egg production (aresine value) 
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Table V 
Egg weight as a function of age, climatic elements and egg 

production--Winter season 

Equations R-Square value 

Y 
Y 
Y 

8.72-;-0.32**X1
9.49 + 0.04**XZ

10.09 ~-0.001X3

39.44 
2.70 
0.02 

Y 9.58-!-0.05*X4 3.00 
Y 7.94+0.03**X5 33.77 
Y 10.13 +C.03* * X,-0.02* *X2 56.26 
Y 7.33-I-0.02**X, -}- 0.62'°*X3 44 40 
Y 9.19-I-0.02**X,-0.07**X,, 43.00 
Y 8.17 + 0.003X, ~- 0.03* *X5 64.52 
Y 9.01 -{-0.04X2 + 0.006X3 3.18 
Y 9.49 -I- 0.02X2 -}- 0.02X~ 3.17 
Y 13.01-0.16**XZ +0.00**X~ 78.89 
Y 9.74-0.003X3 -I-0.06*X4 3.12 
Y 7.31 -}-0.009X3+0.03**X5 34.34 
Y 1 1.23-0.14"X.,-} 0.007*X5 66.57 

Y ~ Egg weight (g) 
X,— Age (days) X~= Temperature ("C) 
X3 = Relative humidity ~o,~) 
X 4 = Vapour pressure (mm of Hg), and 
X;,= Ec~g production (aresine value) 

regression coefficients due to temperature and vapour pressure were 
negative and highly significant (Tables 1V and V). Hence, it further 
supports the earlier argument that decrease in egg weight of monsoon 
hatched birds was due to increased te~~perature resulting in an increased 
vapour pressure which might have accentuated the detrimental effects of 
high temperature. 

Thus, it can possibly be concluded that age, egg production, tem—
perature and vapour pressure during production period of •monsoon 
hatched ~ birds and mainly egg production of winter hatched birds 
decided the average egg weight for the respective seasons of hatch. It 
can also be hypothesised that winter hatching is preferable for Japanese 
quails in order to obtain better egg production and egg weight. The 
values of climatic elements during production period of winter (November) 
hatched birds seem to be optimum for the species viz. Temperature: 
19.08+0.23"C, Relative humidity: 64.37+0.61 per cent and vapour 
pressure: 10.63+0.16 mm of Hg, r
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Reports regarding regression analyses to find out the influence of 

various factors on egg production and egg weight are not available for 
Japanese quails. However, detrimental effects of high temperature on 
egg production was reported in chicken by Yeates et al. (1941), Rao 
et a/. (1966), Michael et a/. (1972) and Polidoni and Galvano (1966 
a, b). Reddy and Sharma (1965) were of the opinion that vapour pressure 
was most important single factor deciding egg production in chicken. 
The partial regression coefficient due to temperature effects w~~s negative 
but insignificant. Hence, they concluded that high temperatures accen-
tuate the detrimental effects of high vapour pressure. In laying hens, 
significant partial regression coefficients suggesting perceptible effects 
of temperature, vapour pressure and age was reported by Galvano and 
Lanza (1968). However, both temperature and vapour pressure were 
found to influence-egg production and egg weight in this study. 

Relative humidity was found to have no effect on egg production 
in chicken (Rao et a/. 1966 and Michael et a/. 1972) and a similar trend 
was observed in Japanese quails also w

Results of the current study are not in accordance with that of 
Wilson et a/. (1971) who reported that 6 month old female Japanese 
quails kept in hot environment produced at a higher rate than 
those kept in cold environment. However, the influence of age 
being profound, both on egg production and egg weight, as observed in 
the present study, much of the deviations can be attributed to the age 
difference of birds between the two experiments. 

Summary 

Production records of 100 and 60 female Japanese quails (Cotur—
nix coturnix japonica) hatched during monsoon (August) and winter 
(November), respectively and maintained (with single pair matings) at. 
Poultry Research Division (now CARD, Indian Veterinary Research In-
stitute, !zatnagar were utilized for the study. Mean temperature ("C) 
and vapour pressure (mm of Hg) during the production period of the 
two seasons of hatch differed significantly. Egg production and egg 
weight of winter hatched birds were significantly higher than those of 
monsoon hatched birds. 

Regression analyses indicated that regardless of season of hatch 
age had profound effect on both egg production and egg weight of 
monsoon hatched birds. Egg weight of the winter hatched birds was 
greatly influenced by egg production. Definite detrimental effects due 
to high temperature and vapour pressure on egg production and egg 
weight were observed among monsoon hatched birds. Winter hatching 
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was preferable and it was thought that values of climatic elements 
during production period of winter hatched birds were optimum for the 
species. 
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