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ABSTRACT

Aim. To conduct a study of the evolution of weaning weight, live weight (20 months), weight
gain (8-20 months), and age-related weight (20 months) observed in the buffalo performance
tests at Los Naranjos Livestock Company between 2011 and 2021, based on the quadratic
minimum constants (QMC) representing the adjusted means of the input year, genetic values, and
error effects. Materials and Methods: The performance test data were collected from 435
individuals in a Cuban company between the input years (1Y) 2011 and 2020. The mix model
was based on 9 (1Y) as the fix effect, covariance to adjust the weaning weight (WW) at 8 months,
initial age (1A), final weight (FW) at 8 months, by final age (FA), Gain (Gain) at 8-20 months, by
duration (Dur) and weight by age (WA). The random effect was the 1'Y-nested individual (IDT).
Results: The QMC from the 1Y indicators included plotting and docimation, and remained
significant (P<0.0001), whereas the covariances were relevant, except for the FW. The WW was
stable through the 1Y, though there were differences between them of up to 20 kg, whereas the
FW, Gain, and WA dropped from 2017 on. Conclusions: The environmental conditions for
handling and feeding deteriorated during the last period, though the genetic evaluations should be
more rigorous.
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INTRODUCTION

Today, the buffalo genetic breeding program in Cuba is run according to the genetic evaluations
of the mothers for milk production and performance tests of grazing males from the highest milk
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production mothers. The performance tests consist of male growth evaluations for approximately
one year, under grazing conditions, from a single company, starting at weaning (8 months of
age), but from different herds. At the end of the test, the best animals are identified for future
reproductive functions, as studs, depending on their growth and their mothers’ milk production
during lactation, in percentages, both weighted (70:30), according to Mitat. et al, 2010.

No statistical study has been conducted about the evolution of the indicators of the tests that
began in 2011, to determine their evolution and take proper measures through fit data as a result
of the most significant environmental effects. This paper aims to conduct a research study of the
evolution of weight at weaning, live weight at 20 months of age, weight gain at 8-20 months, and
weight by age at 20 months during the buffalo performance tests, run at Los Naranjos Livestock-
Genetic Company between 2011 and 2021, depending on the QMC the represent the means fit to
the effects of input year, genetic values, and error. In the tropics, the studies do not include
growth selection programs, though they are economically important (Martinez-Reina et al.,
2020), and estimations of genetic parameters, so research on growth trends are inexistent.
However, there are reports on reproductive indicators in Egypt (Amin et al., 2021).

MATERIALS AND METHODS

The information was collected at Los Naranjos Livestock-Genetic Company, in Artemisa, Cuba,
where performance tests (PT) were run in buffaloes fed on enhanced fodder (Cynodon
nlemfuensis) in a 0.6-1.0 animal/ha rate, for 12.72 months on average. The animals selected had
adequate weaning weights for three consecutive calving seasons, from mothers regarded as high
milk producers, between 2011 and 2019, totaling 435 individuals. The database was corroborated
through the data collected from the performance tests, including the weaning weight at 8 months
(WW), final fit weight (FW) 20 months following the performance test, live weight gain to the
end of the PT (Gain), weight by age (WA) at the end of the PT, age at the beginning of the test
(IA), age at the end (FA) of the PT, and PT duration (Dur.).

The mix SAS (2013) method was used, together with Proc GLIMMIX (Wolfinger and O’Connell
1993; Schabenberger 2006) to process the WW, FW, Gain, and WA, following identification of
the fittest data distribution, using Proc Severity. The fix effect of I'Y to the PT was studied, with 9
levels, in 2011/2012 (perhaps joined due to insufficient information about the first year), to 2020,
and the randomized effect on the animal nested to the PT’s IY. The fix effects, WW covariance
fits at the input age for the PT, final weight and WA at the final age for the PT, whereas Gain fit
the Dur. The QMCs were plotted with the 1A to determine their changes through the I'Y. The mix
model used is below.

Yijkim= p + ai + aj(ai) + Bk (Xi —pu) + €ijkim
p = General mean or common constant to all the observations

0i = Fix effect of the i input year of the PT (i=2011/2012..., 2020).
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Bk (Xi —u)= Linear fit effect by k covariance of the initial age for the PT regarding the WW, FA
for the FW and WA or Dur for Gain (I1=1,2,3,4 and k=1,2,3,4).

aj(ai) = The randomized effect of the j™ animal or individual identification IDT (j=1,2..., 435)
nested in the i I'Y of the PT.

eijam= Randomized effect associated with the observations ™ N (o, %)

The results were used to produce line graphics, considering X as the years (2011/2012-2020; that
IS nine years), and Y as the performance means WW, FW in Kg, and Gain or WA in g/day from
the 435 observations.

RESULTS AND DISCUSSION

The 1Y affected all the indicators evaluated, while covariance was not significant just with the
FW, which may have been caused by the individual fit for this age (Table 1). It means that when
the FW by final age does not fit the FA, covariance is required, which in the case of Gain and
WA depends on the two measurements, if necessary, its consideration for modulation. Normality
fit was not necessary for the WW, contrary to the expected, since the PT only included the
individuals with good WW from mothers with the best milk productions in their lactation
periods. The other measurements did require the Gamma transformation with link log

According to graphic 1, there is some variability of weaning weight through the 1Y, probably
because despite the fit by input age, they differed one another with the lowest values near 130 kg
and the highest around 150 kg. In other words, there are 20 kg of difference, though it is stable
considering that through the years a sustained drop or loss was observed. However, the factors
that generated the low values observed from individuals that undergo the PT must be observed
for several years.

Table 1. ANOVA result for the indicators studied (N=435).

Effects i
Indicators Link
Input year Covariance IDT (year) | Error | normality/function fit
Weaning weight Hkk 1A (***) - - Gauss/ldentity
Final weight il FA (NS) - - Gauss/Log
Gain il Dur(***) - - Gauss/Log
Weight by age Hkk FA (***) - - Gauss/Log
Freedom degrees 8/398 127 407 308
Numerator/denominator

***: (P<0.0001) NS: not significant (P<0.3277)
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Figure 1. CMC £ WW’s IA (kg) according to the PT’s IY

The same occurred for the other indicators evaluated, where the PT’s IY effect was always
important, though in these cases there was a drop in the I'Y from 2016-2017. It means that since
then, there have been several effects of environmental character, such as genetic, which hinder
the proper expression of the genetic potential. Among them are,

Genetic:

1. Increase of consanguinity in the population studied.
2. Flaws in the growth selection of individuals in the population, particularly from the parents.

Environmental:

1. [Inappropriate nutrition expressed in the quality and quantity of pastures and forages
administered and other nutritional supplements.

2. Inappropriate management expressed through the stocking rate or night enclosure with food
shortage.

Studies done using the ENDOG program on the same population (Fraga, 2022), suggest the
absence of elements that may be attributed to the fact that consanguinity is a likely cause of the
decline by means of an unbalanced contribution, mean consanguinity estimated, the average
parenthood coefficient, and the number of ancestors, which explain 50% of the genes with values
that showed the nonexistence of consanguinity hazards.

The above means that there is a need to opt for more accurate genetic breeding methods, not due
to the consanguinity-related effects.

The results of weaning weight may be considered acceptable, contrary to the live weight values at
20 months (Figure 2), which are low compared to the 400 kg or more reported by Borghese et al.
(2010), in Italy, with buffaloes at 15 months, or from Brazil, with 300--351 kg, by Malhado et al.
(2008) and Jorge et al. (2005), and the 336 kg at 18 months by Crudeli et al. (2007) with
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Mediterranean buffaloes, though similar to the reports from Colombia, with 277 kg reported by
Agudelo et al. (2009), cited by Bolivar et al. (2012). A similar effect is observed with the gain
and weight by age (Figures 3 and 4).

As to the environmental effects withstood by the company or other companies in Cuba, there
should be better expression of the genetic potential of the animals in these moments where there
is a general reduction of the indicators, and the buffaloes need enormous efforts to achieve higher
performance. Collateral data evidenced that in recent input years (2018, 2019, and 2020), the
QMC from PLM of these individuals also saw a decline, with values of 905, 877, and 851 kg
above the reported value (742 kg), by Mitat (2022) in the same period, same company’s all
animals.
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Figure 2. CMC =+ IA for the effect of FW (kg) according to the PT’s IY
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Figure 3. CMC = IA for the effect of Gain (g/day) according to the PT’s IY
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Figure 4. CMC = IA for the effect of WA (g/day) according to the PT’s IY

CONCLUSIONS

The individual final fit weight at 20 months did not require covariance fit at the final age, which
IS necessary for the WW, WA or Gain regarding the input age, final age or duration of the PT.
These elements must be considered for the selection made to ensure the uniformity of
measurements.

The drop of the final live weight observed from 2016 on, particularly in the last IY, reached
similar values to the 2011-2012 period. However, there were variations through the 1Y of weight
at weaning, which indicated that management issues must be addressed, as they are affecting the
PT period, thought there is still a possibility to run a more efficient and accurate selection.
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