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ABSTRACT
Background: The aim of this paper was to evaluate the performance of fattening in two broiler lines, at different
stocking densities, in the area of Babahoyo.
Methods: A total of 300 one-day old Ross 308 and Cobb 500 (150 in every line) broiler males were part of the ex-
periment, which was conducted in an open-sided house, using a multivariate design. The factors studied were, lines,
food presentation (meal and pellets), and stocking densities (12, 13, and 14 chicken/m?). The experimental unit com-
prised 25 animals. The main effects on covariable starting weight were analyzed.
Results: Regarding weight, the three factors were significant, except line in week 2, and feeding in weeks 5 and 6,
whereas stocking density was significant only in week 4. Regarding weekly consumption, line was significant in
weeks 4 and 6, feeding in all the weeks, except weeks 5 and 6, whereas stocking density was significant only in week
4. Regarding food conversion, line was significant in weeks 3 and 6, feeding in week 3, and stocking density was not
significant at all.
Conclusions: The two lines showed a similar productive performance at 42 days. The final weights achieved were
adequate, and food conversion was efficient, thus demonstrating the feasibility of increasing the number of broilers
in the sheds under tropical conditions, using meal to cut down production costs.
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INTRODUCTION

In the last decade meat production increased in approximately 20%, most of which was assumed by the
poultry industry. The estimates are that by 2024, chicken will cover more than half of the global meat pro-
duction. In addition to the fact that this type of meat is produced in a short faster time, generating higher
profit, the industry is working on genetic breeding, health, and management systems with increasing re-
sults (Bueno, LApez, Rodriguez, and Procura, 2016).

In Ecuador, the largest poultry producing farm is Ponaca, with approximately 116 million chickens a
year, then San Isidro Farm, with 36 million chickens a year. These farms use the two lines of chicken
(Ross 308 and Cobb 500), due to high adaptability to the country’s climate, their availability, speed, and
acceptance in the market (Bueno, L6pez, Rodriguez, and Procura, 2016).

This work uses stocking densities above 12 chicken/m?, which has been studied under the same condi-
tions and positive results, according to Alvarado et al. (2018), in this journal. Accordingly, the aim of this
paper was to evaluate the productive performance of fattening in two male broiler lines at different stock-
ing densities, in the area of Babahoyo.

MATERIALS AND METHODS
Location

The experimental work was done at the Technical University of Babahoyo, in land belonging to San
Pablo experimental facility, in the agricultural production laboratories located in canton Babahoyo, km
7.5, Babahoyo-Montalvo Road, Province of Los Rios, Ecuador. The geographical coordinates are 01° 47”
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49” south latitude, and 79° 32” west longitude, 7 m above sea level. The climate is tropical humid, with a
mean annual temperature of 25 °C. The annual precipitation is 1 996.74 mm, and the relative humidity
76%.

Genetic material

Overall, 300 one-day old, Ross 308 (150) and Cobb 500 (150) male broilers were used.
Factors studied

o Broiler lines

e Stocking density (12; 13; 14 chickens/m?)

e Food presentation (meal and pellets)

Experimental design

A multifactorial design was applied, in which every experimental unit comprised 25 chickens. SPSS,
version 23 was used for covariance analysis, using starting weight as covariable, and the Tukey’s test
(P<0.05) for comparisons pf means.

Response variables
o Weight
e Food consumption
¢ Food conversion
Estimation and construction of experimental units

The experimental sections were made after calculating the dimension, based on the stocking density, ac-
cording to the functions below:

Stocking _ 12 chickens x _1m?®
d it - .

snsity 25 chickens ? Then, 25x 1/12 = 2.08 m?
StOClﬁing _ 13 chickens x 1m>
density 25 chickens ? Then, 25x1/13=1.92 m?
Stocking _  14chickens x 1m>
density 25 chickens 2 Then, 25x1/14=1.79 m?

Then, the dimensions of the area were calculated, 1.10 m wide, to make proper chicken and trough han-
dling. Length was calculated as follows:

Area
Length = —
Vidth
2
2.08m~ = 1.89 min the 12-chicken stocking density 'm*
1.10m
z
1.92m "~ = 1.74 minthe 13.chicken stocking densit'_,.r-frn2
1.10 m
5 2
1.79m " = 1.62 minthe 14.chicken stocking density fm”
1.10m
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RESULTS AND DISCUSSION

Significantly, the starting weight did not show any significant differences in any of the response varia-
bles in the experiment, thus indicating the homogeneity of chickens in each group, and between groups at
the beginning of the experiment.

Table 1 shows the significance results of the main effects of factors included in any of the variables
studied. As to weight, the three factors were significant, except line in week 2, and feeding in weeks 5 and
6, whereas stocking density was significant only in week 4; it was not significant during the last two
weeks. Therefore, the effect of this factor did not change the possible use of any of the three units studied
(12, 13, and 14 chicken/m?). Regarding weekly consumption, line was significant in weeks 4 and 6, and
feeding was significant in all the weeks, except weeks 5 and 6; whereas stocking density was significant
only in week 4. The effect of the factors on accumulated consumption and food conversion, was signifi-
cant in the line, in weeks 3 and 6, feeding in week 3, whereas stocking density was not significant at all.
These results showed the variable effect of factors by week, with the greatest effect observed in the type of
food.

Table 1. Significance of the principal effects (line, feeding, and stocking density) on the variables studied
throughout the six weeks

Dependent variable Line Feeding Stocking density
Weight week 1 * * Ns
Weight week 2 NS * Ns
Weight week 3 * * Ns
Weight week 4 * * *
Weight week 5 * Ns Ns
Weight week 6 * Ns Ns
Food consumption week 1 Ns * Ns
Food consumption week 2 Ns * Ns
Food consumption week 3 Ns * Ns
Food consumption week 4 * * *
Food consumption week 5 Ns Ns Ns
Food consumption week 6 * Ns Ns
Accumulated food consumption Ns Ns Ns
week 1

Accumulated food consumption Ns - Ns
week 2

Accumulated food consumption week 3 Ns * Ns
Accumulated food consumption week 4 Ns * Ns
Accumulated food consumption week 5 * Ns Ns
Accumulated food consumption week 6 * * Ns
Food conversion week 1 Ns Ns Ns
Food conversion week 2 Ns Ns Ns
Food conversion week 3 * * Ns
Food conversion week 4 Ns Ns Ns
Food conversion week 5 Ns Ns Ns
Food conversion week 6 * Ns Ns

ns (not significant), * (significant differences for P < 0.5)

Journal of Animal Production, 31 (3),
https://revistas.reduc.edu.cu/index.php/rpal/article/view/e2958



Productive Performance of Fattening Indicators in Two Broiler Lines at Three Different Stocking Densities, in the Area
of Babahoyo

Table 2 shows the mean, typical error, and significance of factors by week of variable live weight.

Table 2. Performance of the main effects on weight during the six weeks of the experiment

Weight (g) Lines (Mean) Feeding (Mean) Stocking density chicken/m? (Mean)
Ross 308 Cobb 500  Meal Pellets 12 13 14

Week 1 235. 22 223.8° 222.3% 236.8° 229.1 232.6 226.9

Typical error  £4.20 + 3.67 +6.15

Week 2 517.7 515.9 494.12 539.5° 538.0° 510.2%® 502.3°

Typical error  £6.00 +8.49 +14.36

Week 3 1034.52 980.5° 957.92 1057.2° 1037.4 1001.3 983.9

Typical error  £27.2 +19.06 +35.79

Week 4 1596.12 1494.9° 151392 1577.0° 1607.52 1521.4% 1507.5°

Typical error  + 28.28 +33.02 +37.53

Week 5 2321.22 2194.5° 2201.12 2314.6° 23115 22445 2217.6

Typical error  +37.92 +39.95 +54.09

Week 6 2933.6° 2791.7° 2813.53 2911.73 2957.1 2825.4 2805.4

Typical error  +49.55 +54.36 +61.42

a, b: Unequal letters for every factor in the means of each week indicate significance for P<0.05, according to Tukey’s mul-
tiple comparison of means.

Ross 308 showed mean values of 235.2 g in the first week, and 2 933.6 g in the sixth week. The out-
come of the first week was higher than the one reported in the manual of yields for males (Aviagen, 2017),
weighing 189 g. However, in the sixth week, it was lower than the description found in the same manual
(3023 ).

Cobb 500 showed the same results as Ross 308, when compared to the weights suggested by the per-
formance table of the line for males (Cobb-Vantres, 2015), weighing 186 and 3 044 g respectively.

The results presented in both manuals were not based on environmentally controlled conditions, differ-
ent from the conditions of the experiment. It was done in open-sided systems where the climatic variables
have effects on the results, which was different when the results from the first week were compared; then
the temperature was controlled in the section, and the values were higher than the ones suggested in the
manuals.

Also, a trial performed by Gonzales et al. (2013) published weights of 2 893 g at 42 days, using Cobb-
Vantress 500 supplemented with organic acids and antibiotics, which were lower than the values achieved
in this experiment.

In this study, the final weight found in Ross 308 was above the weight range (2 026.4 and 2 105.5 g),
achieved by Valenzuela, Carvalo, Morales, and Reyes (2015), when they used dry ensiled salmon in the
diet of chickens. Besides, this study produced a better weight (2 993.6 g) than the 2 026.4 achieved by the
previous authors, when no salmon supplement was supplied, at finishing age.

The same lines used in this study were used to evaluate the productive performance in the Ecuadoran
Amazon, with final reported values of 2 773.85 and 2 652.81 g in Cobb 500 and Ross 308, respectively, in
49 days, published by Andrade-Yucailla, Toalombo and Andrade-Yucailla (2017), thus the outcome in
terms of weight were better in this study, though rearing was stopped at day 42.

Ross 308 showed better means than Cobb 500 in weeks 2, 3, 4, and 5; however, the final weight in week
6 was not significant, evidencing the possible use of both lines, with the same fattening results in 42 days.

Regarding the effect of the factors studied on weekly food consumption (Table 3), Cobb 500 was better
in week 4, with a mean of 1 207.7 g, whereas Ross 308 averaged 1 279.1 g, and it was better in week 6
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(2 040.9 g). In the same week, the other line consumed more than 2 228.2 g; the results were similar in all
the other weeks. The utilization of pellets was better in weeks 1, 2, 3, and 4, and similar means were ob-
served in weeks 5 and 6. The stocking density of 14 chicken/m? was better only than the 12 chicken/m? in
weeks 2 and 4, but the same as 13 chicken/m?. In all the other weeks it had an equivalent performance.

A research done by Parra (2017) showed means within the 4 879-5 017 g range, using supplementation
of sodium butyrate in the diet of the two lines studied. As can be observed, the consumption means in
week 6 were lower than the ones reported by the author in the treatments studied.

Table 3. Performance of weekly food consumption (WFCP) in the main factors studied throughout the
six experimental weeks.

WFCP (g) Lines (Mean) Feeding (Mean) Stocking density chicken/m? (Mean)
Ross 308 Cobb 500 MEAL PELLETS 12 13 14

Week 1 438.4 423.3 453.672 408.07° 439.4 430.1 423.1

Typical error  +£12.01 +7.27 +15.13

Week 2 836.1 816.1 935.672 716.6° 851.7 810.1 816.6

Typical error  +52.45 +19.01 +66.73

Week 3 1219.8 1141.9 1355.92 1005.8° 1235.7 1164.5 1142.4

Typical error  + 86.53 +40.62 +110.10

Week 4 1279.1% 1207.7° 1260.0? 1226.87° 1272.32 1221.0%® 1237.0°

Typical error  £13.20 +19.29 +23.59

Week 5 17536 16243 1701.8 1676.2 1707.5 1659.3 1700.3

Typical error  +22.34 +35091 +45.73

Week 6 2228.22 2040.9° 2143.67 2125.47 2142.7 2097.5 2163.5

Typical error £ 40.62 +57.34 +72.84

a, b: Unequal letters for every factor in the means of each week indicate significance for P<0.05, according to Tukey’s
multiple comparison of means.

Table 4 shows the consumption means of accumulated food, along with the typical error during the
weeks studied in all the factors. Line only showed significant differences in week 6, when Cobb 500 was
better, with a mean of 10 172.5 g, whereas Ross 308 showed 10 562.5 g; food presentation showed signif-
icant differences in weeks 2, 3, 4, and 6, the pellets were more suitable than the meal. In the other weeks,
this factor showed no statistically significant differences. The three stocking densities showed no signifi-
cant differences in any week.

Gonzales et al (2013) studied food consumption of Cobb 500 with supplementation of organic acids for
42 days, and reported 5 051-5 254 g at the end of production, which were lower than the ones shown in
table 4 (10 172.5 g). The accumulated result was influenced by the number of animals in the experiment,
the author used a total of 111 animals; however, the current research included 300 animals, as well as two
types of food presentation. Anyway, the supplement must decrease consumption, since the animals meet
their needs with less food.

A study by Parra (2017) of accumulated food for 42 days in Cobb 500 and Ross 308 broilers, with the
additional effect of sodium butyrate in the diet, showed means of 21.072-21.240 g, the two were higher
than the outcome in this research (10 562.5 g in Ross 308 and 10 172.5 g in Cobb 500).
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Table 4. Effect of the main factors on accumulated food consumption (ACFC) in every week of the experi-

ment

ACFC (9) Lines Feeding Stocking density

Ross 308 Cobb Meal Pellets 12 chick- 13 14

Mean 500 Mean Mean en/m? chicken/m?  chicken/m?

Mean Mean Mean Mean

Week 1 32455 33415 3317.0 3270.0 3299.0 3313.0 3267.6
Typical error  +£51.60 +46.97 + 64.06
Week 2 4081.6 4157.6 4252.672 3986.6° 4150.7 4124.0 4084.2
Typical error +69.14 + 36.64 +93.27
Week 3 5301.5 5299.5 5608.6° 4992 4° 5386.4 5288.5 5226.6
Typical error  +142.5 +45.18 +183.08
Week 4 6580.6 6507.3 6868.6° 6219.27° 6658.7 6509.5 6463.6
Typical error  +151.65 +55.28 +194.39
Week 5 8334.3? 8131.6° 8570.4 7895.4 8366.2 8168.8 8163.8
Typical error  +160.82 +74.43 +210.26
Week 6 10562.5% 10172.5° 10714.1# 10020.9° 10508.9 10266.3 10327.4
Typical error +174.63 +118.26 +244.80

a, b: Unequal letters for every factor in the means of each week indicate significance for P<0.05, according to Tukey’s multiple
comparison of means.

Table 5 shows the behavior of food conversion according to the factors studied. Feeding was the one
with the highest significant differences in weeks 1, 2, 3, 4, and 5 (always best for pellets). The lines only
differed significantly in weeks 5 and 6, Cobb 500 showed the lowest means, and therefore, a better per-
formance for that indicator. The stocking densities showed significant differences in week 5, different
from the 12 chicken/m2 and 14 chicken/mz, as the stocking density mean of 13 chcken/m?2 was the same as
the other two.

In relation to food conversion, Gonzales et al (2013) reported values within 1.734-1.825, inferior to the
ones achieved in this research in any of the weeks and factors studied, and also, in relation to the mean of
6 weeks in the two lines. The mean in Cobb 500 was 1.97 kg food/kg live weight, and in Ross 308, with
1.91 kg food/kg live weight.

A comparison of the results in table 5 with the yield manuals showed that in the males of both lines, the
means are slightly higher than the ones suggested, mainly due to the lack of correspondence of the chicken
environment in the houses to the recommendations in the manuals, based on controlled environments, as
opposed to the open environments used in the current research.
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Table 5. Evaluation of food conversion (FC) in the experimental weeks in relation to the main factors

studied

FC (9) Lines (Mean) Feeding (Mean) Stocking density (Mean)

Ross Cobb Meal Pellets 12 chick- 13 chick- 14 chick-

308 500 en/m? en/m? en/m?
Week 1 0.84 0.82 0.84 0.81 0.82 0.82 0.84
Typical error  +0.01 +0.02 +0.021
Week 2 1.17 1.19 1.16 1.19 1.14 1.20 1.20
Typical error £ 0.05 +0.05 +0.068
Week 3 1.432 1.44° 1.452 1.41° 1.43 1.42 1.45
Typical error  +0.10 +0.10 +0.125
Week 4 1.67 1.72 1.72 1.67 1.69 1.70 1.70
Typical error  +£0.11 +0.11 +0.146
Week 5 1.69 1.75 1.73 1.70 1.73 1.70 1.72
Typical error  +0.09 +0.09 +0.117
Week 6 1.91 1.97 1.97 1.94 1.92 1.93 1.97
Typical error  +0.08 +0.08 +0.098

a, b: unequal letters for every factor in the means of each week indicate significance for P<0.05, according
to Tukey’s multiple comparison of means.

CONCLUSIONS

The two lines showed a similar productive performance at 42 days. The final weights achieved were ad-
equate, and food conversion was efficient.

The inclusion of three stocking densities demonstrated the suitability of broiler chickens (Cobb 500 and
Ross 308) in a shed under tropical conditions.

Food presentation showed no significant differences, so the meal can be used to reduce production costs.
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