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A

Rationale of arginine and lysine ratio
in the diets of repair chickens

We got experimental data and saw an increase of live weight and egg production. The cost of
feed too decreased under the influence of different level of arginine and lysine in diets. The effect
of different ratio of arginine and lysine on the productivity of repair chickens are investigated.

Protein, amino acids, arginine, lysine
The chickens were fed by mash compound feed balanced by

existing norms in the accounting period [7, 9]. We fed with differ-
ent levels of amino acids according to the research groups. The

feeding adjusted of depending on age and live weight

[1, 3, 5]. The chicks eats starter mixed fodder in the first
4 days. This feed had greatest amount of easily digestible
nutrients. Feed that intended for poultry of start-period
(5-30 days) can be given to chickens from the first day of life.
But in additionally, you can add 4-6% of skimmed milk powder
or whole milk substitute.

E gg productive largely depends on growing quality and

1. Scheme of scientific and economic trial

Grou
Age, Indicators P

weeks 1 2 3

But to fully realize the genotype of birds is possible only Arginine, % 1.20 1.1 1.20 1.3
if the feeding is balanced for all nutrients and biologically ac- 1-3 Lysine, % 1.20 11 1.20 13
tive s.ubstances in accordance to the negds. It .is desi.rable to the ratio 10 10 10 10
tal-<e |-nto acs:ount the levels of .11. essen‘gal amino acids: me- Arginine, % e T 0 50
thionine, lysine, tryptophan, arginine, valine, histidine, leucine, 2
isoleucine, treanine, phenylalanine and glycine [4, 6] and their | e B LY D LY LY
relationship. the ratio 1.0 1.0 11 1.2

Material and methods of research. The research was con- Arginine, % 0.77 0.75 0.79 0.81
ducted in LLC “Kozhuchivska” (Kiev's region) on layers “Brown 9-16 | Lysine, % 0.70 0.75 0.66 0.63
nick”. The trial was conducted by method of groups (tab. 1). the ratio 11 10 12 13

We selected 400 chicks of day-old age ac.cordlng to the Arginine, % 0.88 0.86 0.90 0.92
scheme. It was formed four groups on the basis of analogues >
(control and 3 experimental). In each group were 100 heads. 1719 | Lysine, % 0.80 0.86 0.75 0.71
The main period lasted 19 weeks. the ratio 11 1.0 1.2 1.3
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amino acid content of feed was balanced by adding synthetic
acids.

Chicks were weighed (accuracy +5g) the beginning, middle
and at the end of the experience.

4. The content of essential amino acids
in feed, %

Age, weeks

Amino acids

4-8 9-17

The safety of chickens was determined every day. The mass -
. . Arginine 1.20 1.00 0.65 0.85
of feed consumed by the group was determined daily for each -
of the period and for the entire period of experiment. Ul 21130 s LU 070
Own research.The content of metabolize energy, nutrients | Glycine 1.00 0.80 0.70 0.79
and biologically active substances in the feed of the experi- | Isoleucine 0.70 0.65 0.49 0.56
mental chicks were changed in accordance with the phases of | Leucine 1.40 1.20 0.98 112
their use (table 2). Lysine 1.20 1.00 0.65 0.85
2. Composition of feed for repair chickens, % Methionine 0.48 0.40 0.34 0.36
Age, weeks Cystine 0.35 0.30 0.26 0.32
Component
0-3 4-8 9-17 17-19 Tryptophan 0.23 0.21 0.16 0.20
Wheat 31.0 29.0 35.0 30.0 Threonine 0.80 0.70 0.50 0.60
Corn 40.0 40.5 40.0 40.0 Phenylalanine 0.63 0.60 0.44 0.50
Soybean meal 21.0 204 15.2 20.0 5. The productivity of chickens and feed costs
Sunflower meal 6.0 6.0 6.0 %
Fish meal 6.0 — — — Indicators L2lE
3 1 2 3 4
Sunflower oil 0.2 0,3 0.3 0.3 T ioht during the trial
Salt 0.1 0,3 0.3 0.3 'f’et"r‘]'e'g uring the tria’g:
o - —=Iinthe
PD;‘cc)aslsLuaTe 1.0 2.1 20 21 beginning 711,12 69+1,23 69+0,86 70+0,97
Limestone 06 06 06 05 —inthe enc! 1460812 | 1471+7.21 | 1512+4,79 | 1485+5.18
Premix 01 0.8 0.6 0.8 g‘;ﬁagge daily | 11.0+012 | 1112011 | 115017 | 11.2:014°
Inall 1000 | 1000 | 100.0 | 100.0 The cost of feed, g:
Feed should contain arelatively high amount of protein and —for Ehe entire | c4c0422 | 645317 | 6441511 | 6462+12
energy for the growth of chickens. But the crucial period in their perlo
feeding begins by the 60-day age. In this period the reduction | ~Per1kg ol | ceuteh | Rl | e
of protein can prevent of premature ripening of chickens, to en- *-P<005*-P<00]
protel prev P ure ripening I ! *% — P < 0.001 compared to control

sure normal growth and prepare the bird for productive period.

We determined nutritive content of feed based on lab anal-
yses (laboratory of feed additives, department of feeding and
feed technologies named Pshenichny. (tab.3).

3. The content of basic nutrients and energy
in 100 g of feed, %

. Age, weeks
Indicators
1-3 4-8 9-17
Metabolizable energy, MJ | 1,20 1,14 1,14 114
Crude protein, g 20.0 18.5 14.5 17.5
Crude fiber, g 5.0 5.0 7.0 5.5
Calcium, g 1.05 1.00 0.90 2.00
Phosphorus, g 0.75 0.70 0.58 0.65
Linoleic acid, g 2.00 1.40 1.00 1.00
Sodium, g 0.18 0.17 0.16 0.16
Chlorine, g 0.20 0.19 0.16 0.16

The concentration of metabolic energy, nutrient and bi-
ologically active substances in 100 g of feed was consistent
with the norms established for the repair chickens in different
production periods. The table 4 shows the content of essential
amino acids in feed for chickens of the control group.

Amount of essential amino acids in feed for chickens of the
control group was at the level recommended by the H&N In-
ternational (developer of the cross) [9].

The live weight and feed conversion are main performance
indicators (tab. 5).

As can be seen from the data in table 5, the highest live
weight was on the chick from the third group, where the ratio
of arginine to lysine was 1.05; 1.05; 1.05 and 1.06, respectively.

The relationship of arginine to lysine ratio in the diets of
chickens with its live weight at different periods of cultivation
more accurately describes the mathematical model with non-
linear characteristic (polynomial trendline), which has a higher
value of reliability of the approximation (R?) than the linear re-
lationship (table.6).

6. The (frowth of repair chickens (y)
depending on the ratio of arginine and
lysine (x) in the diets

V\zgeelés Regression (R) m'gl,:i%r: )((:{z)
4-8 y =-141.25x2 + 316.7x - 176.25 0.9629
9-16 y=-32.408x2 + 80.081x - 48.829 0.6522
17-19 y=-34.507x2 + 84.452x-51.054 0.5901

It should be noted that in our studies set the trend: the
influence of the ratio of arginine to lysine on the productivity
of repair chickens decreases with age (level of approximation
R2 decreases from 0.9629 at the beginning of cultivation to
0.5901 at the end of cultivation).
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3. The ratio of arginine to lysine as 1:1 throughout the
growing period of rearing to contribute to a sustainable in-
crease of its body weight, however, negatively affects the
economic efficiency of production, because usually the level
of arginine in the ingredients for feed production total above
the level of lysine, the amount of which would need to be in-
creased due to the synthetic preparations of this amino acid,

4. The proposed of mathematical model reflecting the re-
lationship between the need for individual essential amino ac-
ids and the age of repair chicks, allow systematically, through-
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Fig.1. The effective ratio of arginine to lysine

The derivative of the above regression equations allowed us
to establish that for these periods the effective ratio of arginine
to lysine in the diets of young chicks are different and rises to
16 weeks of age (Fig. 1).

For optimal relationship of arginine to lysine (1.12 during
physiological trial), the efficient use of arginine amounted to
95.8%, lysine — 96.1%.

It should be noted that in repair chickens rearing when the
optimum ratio of arginine and lysine in the diet, these two ami-
no acids exhibit synergistic properties, it thereby increasing its
live weight and the absorption of these amino acids in the di-
gestive tract.

Conclusions

1. Amino acid levels in feed for poultry is main indicator
of its usefulness of protein, and the ratio of individual amino
acids can be a crucial condition for their metabolism.

2. The feeding of repair birds with lysine 1.21; 1.11; of 0.71and
0.81% respectively to different periods of its growth to contrib-
utes the increase of live weight at the end of growing by 15.2%
and to reducing the use of feed for 1kg of growth by 17.7%.
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