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The experiment has been carried out in the Poultry Department from the Didactic 
Station of Banat`s University of Agricultural Sciences and Veterinary Medicine 
Timisoara, on 100 laying hens, 32-39 weeks old - the hybrid Shaver 579. We have 
distributed the hens in 4 groups, with fodder recipes including two protein levels 
(16.2% and respectively 15.2%) and different amino acid contents. As regarding the 
egg production weight, we have remarked group 4 (1.25 kg); this group was fed a 
combined feed with 15.20% crude protein, 0.82% lysine and 0.42% methionine.  
Simple correlations analysis and third degree polynomial regressions have led to the 
conclusion that there is a strong positive correlation between the obtained egg 
weight and the lysine or methionine intake. The highest correlation coefficient 
characterizes the experimental group 3 (0.882, p=0.004). The regression curves 
recorded for group 4 prove that the egg mass increases in the same time with 
ingestion up to the level of 19.83 g protein, 1069 mg lysine and 547 mg methionine, 
and then it does not react anymore concomitantly with the increase of the lysine or 
methionine ingestion. 
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Introduction 

 
According to a big number of experiments, methionine is usually the first 

limitative amino acid from the fodder for laying hens, being followed by lysine [1, 
2, 3]. The supplementation with amino acids in the combined feed for poultry has a 
practical importance due to the reduced cost required by the partial replacement of 
the protein fodder (soybean meal, fish meal, etc.). The supplementation with very 
small amounts of essential limitative amino acids may increase the feed’s nutritive 
and biological value, by using some well-balanced and advantageous formulations. 
 

Materials and Methods 
 

The experiment has been carried out in the Poultry Department from the 
Didactic Station of BUASVM Timisoara, on 100 laying hens, the hybrid Shaver 
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579, during 23 May – 18 July 2005; the hens were 32-39 weeks old, in the second 
phase of the laying curve. We have distributed the hens in 4 groups, with fodder 
recipes including two protein levels (16.2% and respectively 15.2%); the amino 
acid content was 0.77% lysine and 0.38% methionine in groups 1 and 2, group 3 
was offered a fodder with an amino acid deficit (0.70% lysine and 0.34% 
methionine), and group 4 was offered a recipe with a high amino acid level (0.82% 
lysine and 0.42% methionine). 

We have not introduced animal-based ingredients within the structure of the 
combined fodder. The structure of the combined fodder and its nutritive 
characteristics are presented in Table 1. 

Table 1 
The experimental organization scheme 

 

Specification 
Experimental variant 

1 2 3 4 
Combined fodder structure per experimental variants: 

Corn 64.46 66.18 66.27 66.27 
Soybean meal 18.5 15.5 15 15 
Sunflower meal 6.5 7 7.5 7.5 
CO3Ca 5.5 6 6 5.75 
Di-calcium phosphate 0.8 1 1 1 
L-lysine - 0.06 - 0.16 
DL-methionine 0.04 0.06 0.03 0.12 
Premix GOC 4 4 4 4 
Salt 0.2 0.2 0.2 0.2 

Nutritive characteristics of the combined fodder 
EM (kcal) 2769.2 2766.14 2768.92 2768.92 
PB (%) 16.20 15.21 15.20 15.20 
Lys (%) 0.77 0.75 0.70 0.82 
Met (%) 0.38 0.38 0.34 0.42 

 

The achieved results were statistically processed and compared to each other 
with the help of the test Mann-Whitney. Relying on these results, we have studied 
the correlations and the third degree polynomial regressions of the obtained egg 
mass (Z) depending on the lysine (L) and methionine (M) amounts, with the help 
of the software Minitab 14. 

 
Results and Discussions 

 
In Table 2, we have presented the statistic indices of the egg mass achieved 

by the hens from the 4 groups during the 8 experimental weeks. 
With regards to the egg mass, we have remarked group 4 (1.25 kg), fed with 

a combined feed with only 15.20% CP, but with an amino acid content with about 
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10% higher than in the recipe consumed by group 1. Group 1 has recorded a yield 
of 1.12 kg egg mass, the difference between the two groups being significant 
(p<0.001). The lowest egg mass was noticed in group 3 (1.10 kg); this group was 
fed with an amino acid-deficient fodder. The differences between groups were 
significant at p<0.01 and p<0.001 

Table 2 
Statistical indices of the egg mass (kg/group/week) 

 in Tetra SL hen groups 
 

Statistical 
indices 

Experimental group 
1  2 3 4 

n 10 10 10 10 
xSx   1.21±0.01 1.16±0.01 1.10±0.01 1.25±0.01 

S 0.06 0.05 0.05 0.06 
CV% 5.09 4.57 4.66 4.66 

Test Mann 
Whitney 

--------***----------   
--------------------***------------------  
-------------------------------**--------------------------- 
 --------***----------  
 --------------------***------------------ 
  --------***---------- 

** p<0.01; *** p<0.001 
 

THE ANALYSIS OF THE THIRD DEGREE POLYNOMIAL SIMPLE 
REGRESSIONS 

The correlation of the relationships between variables may be carried out 
with the help of the regression functions. 

In this paper we have analyzed the evolution of egg mass (Z) function of the 
independent variable lysine (L) (Figure 1) or methionine (M) (Figure 2). 

Group 3 has recorded the highest correlation coefficient (r=0.882, p=0.004), 
proving that the egg production weight evolution depends upon the amount of the 
ingested amino acids. The maximal amino acid ingestion was 932 mg lysine and 
453 mg methionione, and the achieved egg production weight was 45.94 g. 

In group 2, the minimal amino acid ingestion was 925 mg lysine and 469 mg 
methionine, an ingestion which led to the egg mass of 45.71 g (similar values with 
the maximal values achieved in group 3). 

In the case of group 2, we noticed an increase of the egg mass, caused by the 
increase of the amino acid ingestion (the correlation coefficient is strongly positive 
r=0.805, p=0.016, and the determination coefficient is 72.0%); the increase of the 
egg mass continues up to an ingestion of 964 mg lysine and 488 mg methionine, 
and then the egg mass does not increase anymore with the increasing level of the 
ingested amino acids. In this way, the amino acid supplementation was not needed 
anymore. 
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Figura 1. Third degree polynomial regression, for the egg mass according to the ingested 

lysine 
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Figura 2 Third degree polynomial regression, for the egg mass according to the 
ingested methionine 
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This situation was not present in group 1, which has still been reacting in the 
same time with the increase of the quantity of the ingested amino acids. So, after an 
intake of 1018.5 mg lysine and 502 mg methionine, we have weighted 49.60 g egg 
mass; it may be due to the big amounts of protein ingested by the hens within this 
group, respectively 21.43 g, compared to 19.55 g (in group 2). 

Group 4 (which was fed with a fodder combined with a supplement of amino 
acids) has reacted through the increase of the egg mass (50.97 g) up to an average 
daily intake of 1069 mg lysine and 547 mg methionine, and then the egg mass has 
decreased direct proportionally with the increase of the amino acid ingestion. 

But group 4 has recorded the lowest determination coefficient (R2=64.1%), 
leading, implicitly, to the highest error degree. 

With the help of this trinomial model, we may observe very well the 
evolution of the egg mass for the hens from groups 2 and 4; in these cases, we may 
remark the decrease of the egg mass after the overtaking of the intake of 964 mg 
lysine and 488 mg methionine (group 2) and 1069 mg lysine and 547 mg 
methionine (group 4). 

 
Conclusions 

 
- The analysis of the simple correlations and of the third degree polynomial 

regressions has led to the conclusion that there is a strong positive correlation 
between the egg mass and the lysine or methionine intake. The highest correlation 
coefficient is present in the experimental group 3 (0.882, p=0.004); 

- The regression curves recorded for group 4 prove that the egg mass 
increases in the same time with ingestion up to the level of 19.83 g protein, 1069 
mg lysine and 547 mg methionine, and then it does not react concomitantly with 
the increase of the protein, lysine or methionine ingestion. This fact is proved with 
the help of the trinomial regressions, where we may observe even a tendency of 
decreasing of the egg production mass concomitantly with the increase of the 
lysine or methionine amounts, consumed over the values mentioned.  
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Experimentul a fost efectuat în cadrul Pavilionului avicol din SD a USAMVB Timişoara, pe 
100 găini ouătoare, hibridul „Shaver 579”, cu vârsta cuprinsă între 32 şi 39 săptămâni. S-
au constituit 4 loturi, la care s-au utilizat reţete furajere cu două niveluri proteice (16,2% 
şi respectiv 15,2%), cu conţinut diferit de aminoacizi. În ceea ce priveşte masa-ou produsă 
s-a remarcat lotul 4 (1,25 kg), lot care a consumat un nutreţ combinat cu 15,20% PB, 
0,82% lizină şi 0,42% metionină. Din analiza corelaţiilor simple şi regresiilor polinomiale 
de gradul 3 rezultă că între masa-ou produsă şi consumul de lizină sau metionină există o 
corelaţie puternic pozitivă. Cel mai ridicat coeficient de corelaţie este prezent la lotul 
experimental 3 (0,882, p=0,004). Curbele de regresie înregistrate pentru lotul 4, 
demonstrază faptul că masa-ou produsă, creşte odată cu ingesta până la nivelul de 19,83 g 
proteină, 1069 mg lizină şi 547 mg metionină, după care nu mai răspunde concomitent cu 
creşterea ingestei de lizină sau metionină. 
Cuvinte cheie: găini ouătoare, nivel proteic, amino acizi, regresie polinomială 

 


