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In order to characterize the daily milk production (1999-2001) and to determine the influence of several environmental effects, records of 99
lactations from 47 Criollas does, and 45 lactations from 28 Anglo-Nubian does were used in the “Estacion Experimental de Zapotepamba”
from Loja province, Ecuador. The daily milk production was weighed every fifteen days for four months, with a total of eight weighs
per animal and the production of accumulated milk at 120 d was determined. The feeding consisted on browsing and free grazing. The
she-goats for production were also fed with 200 g/animal/d of a concentrate with 14 % of CP. The weaning of the kids was between
45 to 50 d after the parturition, with mean weights of 13.6 kg. A mixed model was applied to study the effects of the genotype (Criolla and
Anglo-Nubian), doe nestled in the genotype, number of parturition (3), parturition season (rainy and dry) and the interactions genotype
x number of parturitions and genotype x season of parturition. The average of the daily milk production of the Criollas does was of
0.45 £ 0.22 kg/animal/d, and for the Anglo-Nubian does was of 0.76 + 0.22 kg/animal/d. The lowest productions in both genotypes were
obtained in the first parturition. It can be concluded that the daily milk production of Anglo-Nubian and Criolla does was affected by the effects
of genotype and number of parturition and that the milk production in Anglo-Nubian does was superior to the Criollas by 0.30 kg/animal/d.
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The population of adult goats from Ecuador is of
178 367 heads, mainly distributed in the regions of
La Sierra, with 151 642 heads, and in La Costa, with
25 957 heads. There are 768 heads reported for the rest
of the country. The highest population of goats is located
in Loja province, with 110 395 heads (Anon 2003),
which represents the 61.89 % of the national population.

The predominant breeds from Ecuador are Anglo-
Nubian, Criolla, Boer and Saanen. The four genotypes of
goats are located in the region of La Sierra, while in La
Costa there are only two of them, the Anglo-Nubian and
the Criolla. The Criolla breed is located in the Oriental
and Insular region.

Ecuador has few studies on caprine. It is highlighted
the evaluation of the growth of Anglo-Nubian, crossbred
(F2) and Criollos kids during the birth-weaning phase
(Cuenca 2002) and during the raising, coupling and sale
phase (Pucha 2002), under the experimental conditions
of the Universidad Nacional de Loja.

The objective of this research was to characterize
the milk behavior of Criollas and Anglo-Nubian does,
according to the influence of different environmental
factors.

Materials and Methods

Records of 99 lactations from 47 Criollas does, and
45 lactations from 28 Anglo-Nubian does were used
in the “Estacion Experimental de Zapotepamba” from
Universidad Nacional de Loja, Ecuador. This station is
located at 04°01°01” SL and 79°46°27”WL, between
950 and 1,250 m. o.s.l, with an average temperature of
24 °C. The feeding consisted on the browsing and the
free grazing. The goats fed mainly from tree species

endemic from the area (Acacia macracantha, Prosopis
pallida and Erythrina smithianay) and herbaceous
plants (Panicum maximum, Holcus lanatus, Pennisetum
purpureum, Cynodon nlemfuensis, Pennisetum sp.).
The she-goats for production were also fed with
200 g/animal/d of a concentrate with 14 % of CP.

The reproductive management was performed by a
naturally controlled service. The service season started
in January and February. The observation was used
for discovering the estrus. The sires were kept in the
paddocks of reproductive females (minimum weight
of 25 kg, before the service), in a relation of a male per
25 females.

The milking was manual, during the morning, after
translating the goats to the production corral, from
the fifth day after parturition. The rearing of the kids
was carried out through restricted suckling. The kids
remained with their mothers after the milking, from
7:00 a.m. to 4:00 p.m., after returning to the grazing. The
restricted suckling was carried out until the weaning of
the kids, from 45 to 50 d after the parturition, with an
average weight of 13.6 kg.

The daily milk production was weighed every fifteen
days for four months, with a total of eight weighs per
animal. An adaptation of the method of Fleishman (1945)
was used to determine the production of accumulated
milk at 120 d, according to this expression:

4D
Milk production = 3 W *(d,, —d,)
Where:
* p,, is milk production in the control number i, which
comprises from 1 (parturition) to n (drying)
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* d_, represents the days the goat is in lactation, when
the control number i is performed

The production of accumulated milk at 120 d was
divided by the 120 d of lactation to obtain the daily
milk production of the does. The sample was formed by
144 lactations, between 1999 and 2001. Table 1 shows
the amount of observations per year of parturition,
number of parturitions and season of parturition.

Table 1. Amount of observations per year of parturition,
number of parturitions and season of parturition

Character Amount of observations

Years of parturition

1999 58
2000 63
2001 23
Number of parturition

1 47
2 51
3 46
Season of Parturition

Rainy 63
Dry 81

A mixed model was applied through the MIXED
procedure from SAS (2007) version 9.1.3, which used
a methodology of restricted maximum likelihood
(REML) to study the effect of the genotype (Criolla and
Anglo-Nubian), doe nestled in the genotype, number
of parturition, season of parturition (rainy and dry) and
the interactions genotype x number of parturitions and
genotype x season of parturition.

The model used was:

Yijkm = R1+C_](R1) + Pk + Em + (RP)lk + (RE)1m+ Eijkm

Where:

Y., = Daily milk production

R, = Fix effect of the i-th genotype (i= Criolla and
Anglo-Nubian)

Cj (R)) = Random effect of the j-th doe nestled in the
i-th genotype

P, = Fix effect of the k-th number of parturition
(k=1-3)

E_ = Fix effect of the I-th parturition season (1= dry:
April-November and rainy: December- May).

(RP), = Fix effect of the interaction between the i-th
genotype and the k-th number of parturition

(RE), = Fix effect of the interaction between the i-th
genotype and the I-th parturition season

E = Random error due to each observation NID~
(0, s%).

The Tukey-Kramer test was applied for the multiple
comparison with the means of the square minimums
(Kramer 1956).
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Results and Discussion

The analysis of variance of the daily milk production
of Criollas and Anglo-nubian does (table 1) demonstrated
the important effect of the genotype and the number of
parturition (table 2).

The mean of the minimum squares for the
daily milk production obtained from Criollas does
(0.45 + 0.22 kg.animal.day-1) is within the range of
the results obtained for this breed in Chile, Galvez et
al. (1987) (0.50, 0.62 and 0.57 kg/animal/d in the first,
second and third lactation, respectively), Cofré (2001)
(0.48 kg/animal/d) and Jhan (2012) (0.46 kg/animal/d).
It is also similar to results from studies carried out in
Mexico by Avila (1996) and Mellado et al. (1996), and
to the informed by Rabasa ef al. (2012) in Argentina.

Other authors obtained lower averages. Ferrando
et al. (1988) reported 0.24 kg/animal/d in Criollas
goats from Chile; Mendizabal (1989) presented
0.40 kg/animal/d in Guatemala; and Garcia et al. (1995)
informed 0.38 kg/animal/d in Venezuela. However,
Sanchez de la Rosa et al. (2006) obtained a higher
reduction of 0.86 kg/animal/d in Criollas goats in
Mexico. These differences could have been developed
due to the use of an intensive system with stabulation.

The mean of daily milk production obtained from
Anglo-Nubian does (0.76 + 0.22 kg/animal/d) was in
the range reported by Ribas (1999) in Cuba, Dickson et
al. (2000) in Venezuela, Paz et al. (2007) in Argentina
and Frau ef al. (2010) in Mexico for this breed under
semi-extensive exploitation conditions. These authors
obtained an average production between 0.65 and
1.2 kg/animal/d. However, other experts reported higher
mean productions. Palma (1995) obtained 1.24 kg/animal/d,
Torres (2004) reported 2.90 kg/animal/d and Sanchez
de la Rosa et al. (2006) informed 1.07 kg/animal/d.
These last results are mainly due to the management
and feeding systems used in the flocks. It is an intensive
system in semi-stabulation, with a daily supplementation
of between 200 and 400 g of a commercial concentrate,
with 12 % of CP, 3500 Mcal, and pasture cut during
dry season.

The effect of the number of parturition on the daily
milk production (figure 1) demonstrated that the lowest
production was obtained during the first parturition, with
0.50 + 0.15 kg/animal/d. There was a similar behavior
in the Criolla and Anglo-Nubian breeds, with lower
productions during the first parturition.

These results agree with those of other researchers
who stated that the goats of the first lactation reached a
productive average significantly lower than the following
lactations (Browning et al. 1995, Ribeiro 1997, Zeng et
al. 1997, Pacheco et al. 1998, Pena et al. 1999, Fernandez
2000, Antunac et al. 2001, and Milerski and Mares
2001). There were mean productions of 0.71, 0.76 and
0.92 kg/animal/d for the first, second and third lactations,
respectively, of Anglo-Nubian goats in Argentina,
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Table 2. Analysis of variance of the daily milk production of Criollas and

Anglo-Nubian does

Source of variation DF F Significance
Genotype 1 104.99 oAk
Doe nestled in the genotype 2 0.02
Number of parturition 2 29.67 Ak
Season of parturition 1 0.16
Genotype x number of parturition 2 1.67
Genotype x season of parturition 1 0.05
Error (denominator) 134

0,86°
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»b¢Means with different superscripts per lines differ at P < 0.05, according to Tukey-Kramer (1956)

Figure 1. Effect of the number of parturition on the daily milk production per animal

according to Diaz et al. (2007). The multiparous does had
higher milk production than the primiparous ones (Paz
et al. 2007). These differences are due to the use of the
body reserves to complete the morphological development
and pregnancy of primiparous does. The highest milk
production was reached during the third lactation, which
remained constant until the fifth (Peris et al. 1997, Garces
et al. 2004, cited by Garcia et al. 2005).

The effect of the season of parturition on the daily
milk production was not significant for this study.
This is because it was developed under experimental
conditions and due to the supplementation provided to
goats in production. These results coincide with those
reported by Paz et al. (2007). However, Sanchez et al.
(2006), Sanchez de la Rosa et al. (2006) and Dickson
et al. (2008), under semi-extensive conditions, obtained
higher milk production in does that yeaned during the
rainy season than those that did it during the dry season,
due to the higher availability and quality of forages.

The daily milk production in goats of Anglo-Nubian
and Criolla genotypes was affected by the genotype
and number of parturition. The average of daily milk
production of Anglo-Nubian does surpassed the average

of Criolla does in 0.30 kg/animal/d. There were low
productions during the first parturition in both genotypes,
which coincides with the information of other authors.
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