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ABSTRACT

A biological trial was conducted with “TANUVAS Namakkal gold Japanese quail” to
determine the optimum level of energy and lysine requirement on the production performance
during the chick and grower phase. Seven hundred and twenty, straight-run, day-old chicks
were randomly grouped in nine treatments with four replicates of twenty chicks each. Three
levels of energy (2800, 2900 and 3000 kcal/kg) and three levels of lysine (1.2, 1.3 and 1.4%)
were used in a 3 x 3 factorial design. Low energy (2800 kcal/kg) had significant (P<0.01)
influence on the body weight, body weight gain, feed consumption and feed conversion ratio
in the chick and grower phase. High (1.4%) lysine had significant(P<0.01) influence on the
body weight, body weight gain in the chick phase.Low and medium lysine (1.2 and 1.3%)
groups had significantly (P<0.05) better weight gain and feed conversion ratio. Low and
high (1.2 and 1.4%) lysine levels recorded significantly (P<0.01) higher feed consumption

during the grower phase.
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INTRODUCTION

A new egg type Japanese quail strain
“TANUVAS Namakkal gold Japanese quail”
having normal range quail plumage was
evolved based on 5-way crossing technique
(L32145) by the Department of Poultry
Science, Veterinary College and Research
Institute, Namakkal under Tamil Nadu
Veterinary and Animal Sciences University.
Since the production performance of these
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birds is superior, there is a need of updating
optimal nutritional requirements of genetically
improved Japanese quails to maximize the
production potentiality.

Energy is needed for maintenance,
optimum growth, egg production and
reproduction and its requirement depends
on the age of birds, reproductive status and
ambient temperature (Shim and Vohra, 1984).
Energy protein ratio and the ratio of energy to
other nutrients are important in the formulation
of the diet. The ideal protein concept implies
feeding the best ratios between lysine and
other amino acids, thus reducing the crude
protein content of the diet.

This concept can be defined
theoretically, as the exact balance of the
amino acids in the diet capable of meeting,
without excess or deficiency for production
and maintenance of birds, expressing them
as percentage in relation to the lysine which
is adopted as reference amino acid. The ideal
protein concept implies feeding the best
ratios between lysine and other amino acids,
thus reducing the crude protein content of
the diet.Lysine in lower or excess levels may
bring metabolic damages, which affects the
bird’s performance (Kidd and Kerr, 1998).
Hence, the present study has been carried
out to evaluate the effect of different dietary
metabolizable energy and lysine levels, in
TANUVAS Namakkal gold Japanese quail
during the chick cum grower phase of the
study.

MATERIALS AND METHODS

Sevenhundredand twenty day old quail
chicks were weighed and randomly assigned

into nine treatment groups with four replicates
of twenty chicks each. Nine experimental diets
were formulated in 3x3 factorial arrangements
with three levels of dietary energy (2800, 2900
and 3000 Kcal/kg) and three levels of lysine
(1.2, 1.3 and 1.4 per cent) during chick phase
(0-2 weeks) and grower phase (3-5 weeks). The
ratio of methionine, methionine + cystinine,
threonine and arginine to lysine were 0.43,
0.68, 0.60 and 1.07, respectively for chick
phase; 0.46, 0.73, 0.62 and 1.08, respectively
for grower phase. Diets were formulated to
meet the requirement of amino acid but the
protein level was not taken into consideration.

Birds were reared under standard and
uniform managemental conditions in chickand
grower cages.The quail chicks were fed with
weighed quantity of experimental diets and
they had free access to wholesome water.
Data on individual bird weight and total feed
consumption in each replicate were recorded
every week.From the above data, weekly body
weight gain and feed conversion ratio were
calculated. 3 x 3 factorial design was used and
the data were analysed statistically as per the
methods described by Snedecor and Cochran
(1994).

RESULTS AND DISCUSSION

Body weight, body weight gain, feed
consumption and feed efficiency of energy x
lysine interaction of data and the analysis of
energy and lysine levels of the data for chick
and grower phase are presented in Tables 1, 2,
3 and 4.

The energy x lysine interaction of data
revealed that mean body weight (g) and body
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Table 1. Ingredients and nutrient composition (%) of experimental
Japanese quail chick mash (on dry matter basis)

Ingredient T, T, T, T, T, T, T, T, T,

Maize 52.10 57.70 63.30 50.00 55.60 61.10 48.40 53.50 59.30
De oiled rice bran 2130 13.50 5.70 18.30 10.50 2.70 1440 7.60 0.00
Sunflower oil cake 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Soya 16.60 18.80 21.10 21.80 24.00 2630 27.30 29.00 30.80
Oil 250 250 250 250 250 250 250 250 250
Calcite .70 1.70 160 170 1.60 1.60 1.60 1.60 1.60
Di calcium phosphate .30 130 140 130 130 130 130 130 1.30
Salt 040 040 040 040 040 040 040 040 040
Methionine 023 023 023 026 026 026 028 029 0.29
Lysine 0.62 0.60 059 0.63 061 059 063 062 0.61
Threonine 0.07 0.06 0.04 0.06 0.04 0.03 0.04 0.03 0.02
Arginine 0.17 0.18 0.18 0.16 0.16 0.16 0.14 0.15 0.16

Total 100 100 100 100 100 100 100 100 100

Nutrient composition*

Crude Protein (%) 1690 17.16 17.42 18.55 18.80 19.06 20.21 20.37 20.50
ME ( kcal/Kg) 2800 2900 3000 2800 2900 3000 2800 2900 3000
Crude Fibre (%) 648 553 460 620 530 435 590 510 4.10
Lysine (%) 120 120 120 130 130 130 140 140 140
Methionine (%) 052 052 052 057 057 057 061 061 0.61
Methionine + Cystine (%) 0.82 082 0.82 089 089 089 095 095 095
Threonine (%) 073 073 073 079 079 0.79 085 0.85 0.85
Arginine (%) 1.29 129 129 140 140 140 151 1.51 1.51
Calcium (%) 1.oo 100 100 100 1.00 1.00 1.00 1.00 1.00
Available Phosphorus (%) 035 035 035 035 035 035 035 035 035
Cost / kg 2343 23.85 2428 23.85 2428 2470 2429 2476 2532
ME : CP 166 169 172 151 154 157 139 142 146
ME : Lysine 2333 2417 2500 2154 2231 2308 2000 2071 2143
* Calculated values
Ind. J. Vet. & Anim. Sci. Res., 51 (2) 51-59, March - April, 2022 53



Shibi Thomas et al.

Table 2. Ingredients and nutrient composition (%) of experimental
Japanese quail grower mash (on dry matter basis) for the first trial

Ingredient T, T, T, T, T, T, T, T, T,
Maize 49.60 55.60 61.50 48.50 53.80 59.80 4830 54.00 59.20
De oiled rice bran 18.10 10.80 3.40 1490 830 1.00 14.10 6.70 0.00
Sunflower oil cake 3.00 3.00 3.00 3.00 3.00 300 3.00 3.00 3.00
Soya 22770 24.00 25.40 2690 2820 29.50 27.60 29.30 30.80
Oil 250 250 250 250 250 250 250 250 250
Calcite 1.60 160 1.60 160 1.60 160 1.70 1.60 1.60
Di calcium phosphate .30 130 130 130 130 130 130 130 1.30
Salt 040 040 040 040 040 040 040 040 040
Methionine 025 025 026 029 030 031 036 037 037
Lysine 047 048 049 051 051 052 062 062 0.62
Threonine 0.01 0.01 0.01 0.01 0.01 001 0.06 0.05 0.04
Arginine 0.03 005 0.08 0.03 0.05 008 013 014 0.16
Total 100 100 100 100 100 100 100 100 100

Nutrient composition*

Crude Protein (%) 18.70 18.69 18.69 20.01 20.03 20.03 20.34 2047 20.54
ME ( kcal/Kg) 2800 2900 3000 2800 2900 3000 2800 2900 3000
Crude Fibre (%) 625 534 442 596 514 423 590 500 413
Lysine (%) 1.20 120 120 130 130 130 140 140 140
Methionine (%) 0.56 056 056 062 062 063 0.69 0.69 0.69
Methionine + Cystine (%) 0.88 0.88 088 096 096 096 1.03 1.03 1.03
Threonine (%) .30 130 130 140 140 140 1.51 .51 1.1
Arginine (%) 076 076 076 082 082 082 087 087 0.87
Calcium (%) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Available Phosphorus (%) 036 035 035 036 035 035 036 036 035
Cost / kg 21.77 2248 23.22 2254 23.16 23.89 2034 2047 256
ME : CP 150 155 161 140 145 150 138 142 146
ME : Lysine 2333 2417 2500 2154 2231 2308 2000 2071 2143

* Calculated values
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Table 3. Production performance of “TANUVAS Namakkal Gold Japanese Quail chicks”

from 0 to 2 weeks of age under caged system of housing (n=4)

Treatment Body weight Body v'veight Feed . Feed Con.version
groups gain consumption Ratio
General Linear Model (GLM) analysis of
Energy X Lysine level interaction
T, 45.9948+(.98 37.4048+£0.99 73.07+1.64 1.9554+0.051
T, 42.29¢P+0.66 33.68P+0.67 70.94+0.48 2.113+0.065
T, 40.295+0.63 31.72P+0.63 66.13+1.38 2.094-+0.092
T, 44.008¢+£0.37 35.478+0.30 69.89+1.27 1.971+0.048
T, 44.198¢+£0.91 35.718¢+0.92 69.96+1.70 1.961+0.048
T, 42.32¢P+0.96 33.75P+0.96 69.29+1.48 2.057+0.065
T, 48.594+0.41 40.084+0.33 71.96+0.67 1.795+0.018
T, 45.9848+0.42 37.4348+0.34 73.15+0.99 1.955+0.025
T, 41.73P+1.03 33.21P£1.02 69.04+1.63 2.086+0.068
P value 0.004 0.003 0.171 0.270
General linear model ( GLM) analysis of Energy levels
2800 46.19%+0.39 37.65°+0.38 71.642+0.77 1.9074+0.032
2900 44.155+0.41 35.605+0.41 71.354+0.73 2.0108+0.034
3000 41.45°+0.51 32.89¢40.51 68.16%+0.90 2.0798+0.040
P value <0.001 <0.001 0.005 0.004
General linear model ( GLM) analysis of Lysine levels
1.2 42.865+0.47 34.275+0.47 70.05+1.10 2.054+0.043
1.3 43.508+0.46 34.978+0.46 69.72+0.79 1.996+0.031
14 45.434+0.43 36.914+0.42 71.38+0.80 1.945+0.042
P value <0.001 <0.001 0.276 0.086

AD Means within a column with different superscripts differ significantly (P < 0.01)
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Table 4. Production performance of “TANUVAS Namakkal Gold Japanese Quail
growers” from 3 to 5 weeks of age under caged system of housing (n=4)

Treatment . . . Feed Feed Conversion
aroups Body weight Body weight gain consumption Ratio

General Linear Model (GLM) analysis of

Energy X Lysine level interaction

T, 187.52+3.79 141.54+2.88 403.96+2.26 2.857+0.064
T, 172.87+1.86 130.58+2.08 396.43+£3.10 3.042+0.078
T, 167.68+2.09 127.39+£2.17 400.24+2.83 3.147+0.083
T, 182.07+1.52 138.07+1.15 397.52+3.70 2.880+0.029
T, 176.99+£2.36 133.174£2.40 387.57£2.62 2.920+0.088
T, 167.50+2.14 125.194£2.33 390.37+1.47 3.119+0.031
T, 184.89+1.53 136.30+1.13 407.73+0.82 2.992+0.007
T, 170.17+2.89 124.19+2.91 401.2242.47 3.243+0.127
T, 165.66+3.09 123.93+3.22 391.52+3.68 3.169+0.102
P value 0.279 0.444 0.083 0.444
General linear model ( GLM) analysis of Energy levels
2800 184.834+1.46 138.634£1.10  403.074+1.84 2.90948+0.028
2900 173.36+1.40 129.328+1.45 395.078+£2.23 3.0685+0.066
3000 166.95+1.43 125.50%+1.51 394.048+£1.98 3.1458+0.041
P value <0.001 <0.001 <0.001 0.003
General linear model ( GLM) analysis of Lysine levels
1.2 176.02+1.66 133.16°+1.44 400.212+1.71 3.015%+0.053
1.3 175.52+1.24 132.13%+1.22 391.82B+£1.91 2.973%+0.043
1.4 173.58+1.58 128.14%+1.53 400.154+2.43 3.135*+0.058
P value 0.440 0.023 <0.001 0.042

s®Means within a column with different lowercase superscripts differ significantly (P < 0.05)
ABCMeans within a column with different uppercase superscripts differ significantly (P < 0.01)
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weight gain (g) was significantly (P<0.01)
higher in T, T, and T, than all other energy
x lysine combinations. But no significant
difference between the groups in weekly feed
consumption (g) and weekly feed conversion
ratio in the overall chick phase.

Low energy (2800 kcal/kg) and high
lysine (1.4%) had highest weight and weight
gain at P<0.01 significance, while low and
medium (2800 and 2900 kcal/kg) energy
levels resulted significantly (P<0.01) higher
feed consumption and low energy level
recorded significantly (P<0.01) better feed
conversion ratio but lysine had no effect on
feed consumption and feed conversion ratio in
the overall chick phase.

This is in accordance to the earlier
findings of Reis et al. (2014) and Reda et
al. (2015) who reported significantly higher
body weight and body weight gain in low
energy. Muniz et al. (2016) and Omidiwura
et al.(2016) reported that low energy group
consumed more feed which is in concurrence
to the results of this trial. In contrast to this
study, Mahmood et al. (2014) observed
that high energy group consumed more
feed. Moura et al. (2007) and Alagawany et
al.(2014) reported no significance in lysine
levels for feed conversion ratio which is not
in accordance to this study. On the contrary,
Hajkhodadadi et al. (2013) reported better
feed conversion ratio in high lysine groups.

Energy level is related to digestion and
absorption, high energy in the feed increases
the retention time of the feed and increases
the nutrients availability in the gastrointestinal
tract thereby reducing the intake of feed.

The energy x lysine interaction of
data revealed no significant difference in
mean body weight (g), body weight gain (g),
weekly feed consumption (g) and weekly feed
conversion ratio during the grower phase.

The significant (P<0.01) influence
of energy suggested that low energy (2800
kcal/kg) group had highest weight, weight
gain, higher feed consumption and better feed
conversion ratio in the overall grower phase at
(P<0.01).

Low and medium lysine (1.2 and
1.3%) groups had significantly (P<0.05) better
weight gain and feed conversion ratio and no
influence on body weight. Low and high (1.2
and 1.4%) lysine levels recorded significantly
(P<0.01) higher feed consumptionduring the
grower phase.

Attia et al. (2014) who reported
significantly higher body weight and body
weight gain in medium (1.3%) lysine groups
and is in agreement with this trial, when,
compared to other levels studied while no
significance was observed by Moura et al.
(2007) and Alagawany et al. (2014) due to
lysine levels which is in contrast to this studies.

Energy is needed in adequate
amounts, especially in the grower phase after
14 days of age as the body size in quail
increases rapidly during this phase. So energy
level regulates the feed intake which acts on
the production performance and also affects
the feed cost.

Jahanian and Edriss (2015), Kaur and
Mandal (2015), Reda et al.(2015), Muniz et al.
(2016) and Omidiwura et al.(2016) reported

Ind. J. Vet. & Anim. Sci. Res., 51 (2) 51-59, March - April, 2022 57



Shibi Thomas et al.

that low energy group consumed more feed
which is in concurrence to the results of this
trial. In contrast to this study Mahmood et
al. (2014) observed that high (3000 kcal/kg)
energy group consumed more feed.

The results of Moura et al. (2007)
and Alagawany et al. (2014) reported no
significant difference in feed consumption and
feed conversion ratio due to lysine levels and
the studies conducted by Hajkhodadadi et al.
(2013) reported better feed conversion ratio in
high lysine groups which is in contrast to this
trial.
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