Nutrition management and reproductive performances in buffalo species
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Abstract

Nutrition plays a fundamental role in the management of buffalo herd. The satisfaction of
nutritional requirements, particularly in some countries, like Italy, where the breeding
season has been modified for commercial purposes, represents the key point to guarantee
high reproductive efficiency. In fact, the optimization of production in livestock depends on
the quick resumption of ovarian activity immediately after calving and/or on the anticipation
of puberty in subjects destined to the culling. In lactating buffaloes, the period just after
calving is particular important, because of the decrease in dry matter (DM) intake which
determines a condition of physiologic hyponutrition. This is responsible for some metabolic
changes which in turn leads to a low body condition score, slowing down of the follicular
turn-over and reduced oocyte quality. However, increasing the energy density of the diet
by high amount of starch may increase the endometritis rate: therefore, high quality forage
are fundamental in buffalo nutrition. Dietary protein may also influence reproductive
performance, because of the higher levels of blood urea following diets with high protein
content or the decrease ruminal microbial activity following low protein content
counterparts. Finally, mineral and vitamins supplementation have to be considered,
particularly when pasture or fresh forages are not available.
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Introduction

The optimization of production in livestock depends on the quick resumption of ovarian
activity immediately after calving and/or on the anticipation of puberty in subjects destined
to the culling. These conditions help to reduce the herd’s unproductive period. Moreover,
the decrease of the puberty age reduces the generation interval and favours genetic
improvement. Several factors influence reproductive activity, such as pathologies, farm
management, climatic conditions, space availability and nutrition. They may play a direct
or an indirect role but in any case affect the reproductive performance. Among these, the
nutrition

Overview

The start of lactation in buffalo is characterized by a decrease in dry matter (DM) intake
which determines a condition of physiologic hyponutrition (Campanile, 1997) and leads to
the utilization of fat deposits and muscle proteins (negative energy balance — NEB). The
high productive level and the lower DM intake causes a body weight loss of 1.6% and
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3.8% in primiparous in pluriparous buffaloes, respectively (Campanile et al., 2001),
affecting the intercalving period (Table 1).

Table 1. Body weight loss (%) during the first 60 days of lactation,
variability coefficient (CV %), energy (expressed as milk forage unit —
MFU) utilized for Kg of energy corrected milk (ECM), in relation with the
category (pluriparous and primiparous buffaloes), the productive level (kg)
and the intercalving period (days).

Body Ccv MFU/kg Intercalving
weight loss ECM period
(%) (days)
Pluriparous n. X +ds %
> 5,000 kg 13 56+5.1 91 0.447 479
< 5,000 kg 18 20+£4.0 200 0.445 436
Total 31 3.8+5.2 137 0.446 452
Primiparous
> 5,000 kg 12 4.2+46 110 0.436 520
< 5,000 kg 9 +3.06 + 7.6 245 0.436 476
Total 21 051+7.4 1187 0.436 502

The NEB is responsible for a slowing down of the follicular turn-over, as demonstrated by
the reduction of large follicles in buffaloes undergone ovum pick twice weekly and fed 40%
productive requirements deficit (Campanile et al., 1999). Furthermore, a reduction of good
guality oocytes can be observed 80 days after feeding restriction, because of the influence
of hyponutrition on primordial follicles, that need around 90-110 days in order to mature
from the preantral to the preovulatory stage (Lussier et al., 1987). In a trial carried out on
Murrah buffalo heifers fed high (5.8 MFU/day) or low (3.6 MFU/day) energy diets for 19
weeks, no differences were observed in terms of follicular turnover, but a decreased
oocyte quality was recorded in animals fed low energy diet, together with lower IGF-1
concentration in follicular fluid (Campanile et al., 2010). It is known that IGF-I is the main
factor involved in in vitro oocyte maturation in buffalo (Pawshe et al., 1998): therefore it
can be speculated that NEB may lead to seasonal anoestrus via IGF-1 and
gonadotrophins reduction. Interestingly, these animals did not show a decrease in live
weight throughout the trial, suggesting that buffalo heifers are able to modulate their
metabolism in response to a sub-optimal energy diet (Campanile et al., 2010).

The negative influence of NEB on reproductive performance has been largely
demonstrated also in other trials. Sastry (1988) reported that the body weight loss during
the first 4-5 months of lactation was inversely correlated to the mating period and to the
number of services/conception. Similarly, Kaur and Arora (1982) reported a great
reduction in the conception rate (66.6% vs 16.6 %) in underfed Murrah buffaloes
compared to those whose diet met requirements and Baruselli (1993) recorded a
decreased number of deliveries, following an increased number of head /hectare. Negative
correlations between daily milk yield and mating period length were also reported by Zafar
(1985), whereas weight gain during the insemination period improves fertility. The body
condition score (BCS) is a good indicator that reflects the nutritional status and underfed or
overfed buffaloes show lower or higher BCS values, respectively, compared to those with
satisfied requirements. An optimal BCS at calving time (>3.5 points; 1 to 5 scale) improves
reproductive efficiency (Hegazy et al., 1994; Baruselli et al., 2001), while negative
performance have been reported in buffaloes with BCS higher than 4 (Baruselli et al.,
2001) or lower than 2.5 points (Qureshi, 2009). This is due mainly to delayed postpartum



estrus interval, higher incidence of anoestrus, retarded conception and increase of the
number of services for conception.

In order to face the NEB, the diet energy density has to be increased at the beginning of
lactation, changing the forage:concentrate ratio. However, if high starch concentration is
reached (>22%), a sub clinic metabolic acidosis condition occurs in buffalo cows,
increasing the endometritis rate, the calving-conception interval and the number of not
pregnant subjects (Campanile et al., 1991a). Therefore it is necessary to increase the diet
energy density with high quality forage (grazing stage of ryegrass hay silage) and/or
rumen protected fats: some studies demonstrated that the increase of diet energy density
using protected fats, reduced the calving-conception interval from 48 to 38 days (Zicarelli,
1997), probably via linolenic acid increase, that favours PGF,, activity, and consequently,
follicular growth, P4 and LH haematic levels and cyclicity. In this regard, in a recent trial
(Nazir et al., 2013) it was demonstrated the beneficial effects of post-partum dietary
supplementation with flaxseed (a source of omega 3 fatty acids) on progesterone levels
and conception rate on Murrah buffaloes.

Dietary protein intake may also affect reproductive performance. Protein and/or energetic
underfeeding cause a decrease of ruminal microbial activity and, consequently, of the
whole volatile fat acid content. This condition leads to GH increase and insulin decrease,
allowing the mobilization of the muscular proteins used for glucose synthesis. Similarly, an
excess of protein intake, may have negative impact on reproduction: a positive correlation
has been found between crude protein intake and urea blood levels in both Mediterranean
(Campanile et al., 2003) and Nili Ravi (Qureshi et al., 2002) buffaloes. Higher urea serum
levels may be responsible for altered uterine pH and ovarian function (Qureshi et al.,
2002). Furthermore, the elevation of ureic nitrogen in the local (reproductive) or systemic
apparatus reduces the ovarian receptors LH linkage and, therefore, it would be
responsible for low progesterone levels in the post ovulation days and low conception rate.
However, overfeeding proteins has been associated with a decline in fertility in most (Elrod
and Butler, 1993), but not all (Howard et al., 1987) studies. Qureshi et al., (2002) report
negative relationships between urea levels and duration of placenta expulsion, first
postpartum ovulation interval and pregnancy rate. On the contrary, no influence of high
urea levels in blood and vaginal mucus is reported in other studies (Campanile et al.,
2003). A diet with a 50% protein content higher than required, led in Mediterranean
buffaloes to an increase of heats followed by an appropriate luteinic phase and a
prolongation of the inter-oestrus interval (Campanile et al., 1991). Furthermore, protein
digestibility in the rumen did not seem to influence reproductive activity in buffalo cows
(Campanile et al.,, 2003). This is probably due to a lower diffusion of ammonia in the
uterus, reducing the detrimental effect on reproductive efficiency. In fact, buffalo uses
nitrogen better than cattle, also with NSC deficiency (Langer et al., 1969), since the
intraruminal environment is more favourable for NPN-using bacteria.

Minerals and vitamins have also to be considered for their influence on reproduction. Ca
and P amounts for buffalo maintenance requirements are those recommended for dairy
cows, while production requirements are higher (6 - 6.5 g of calcium and 2.2 - 2.5 g of
phosphorus for litre of milk), due to the higher quantity of these elements in milk (Zicarelli,
1990). Ca and P requirements during the dry period need to be maintained in a ratio close
to the unit, to avoid vaginal and/or uterine prolapse (Campanile et al., 1989). In particular,
a high Ca:P ratio in the diet induces an alteration of the normal Ca:Mg ratio at the
haematic level, followed by an alteration of the uterine-vaginal muscular fiber excitability,
atony of the organ and prolapse (Campanile et al., 1989). However, according to Pathak et
al., (1989) Ca supplementation in the last gestation phase reduces the time necessary for



placenta expulsion, probably because the low milk yield recorded in these subjects.
Selenium and vitamin E supplementation (4.2 mg of Se + 4200 mg of vit. E) during the dry
perio, reduces placenta retentions and allows a ready recovery of the reproductive activity
immediately after calving, because of the uterine phlogosis reduction. Similarly, the
supplementation with 400,000 IU of A vitamin some months before mating, increasing the
conception rate.

Finally, it has to be considered the nutritional management of growing buffaloes.
Nutritional deficiencies in these phases may cause low live weight and, consequently,
delayed puberty (Afidi et al., 1979; Campanile, 1997). The growth pattern experienced by
buffalo heifers from the time of weaning has a major influence on age and LW at puberty
and first conception. Heifers that experience a nutritional deficiency after weaning and
during the pre-pubertal period conceive at an older age and heavier LW (Campanile,
1997).

Final remarks and recommendations

The nutrition effects on reproductive performances are particularly evident in those
countries where buffalo mating period coincides with a period characterized by a
decreasing of light hours and where, thanks to the climate, forage availability changes
throughout the year. In Italy, where the breeding season is modified for commercial
purposes, other factors have to be considered, such as number of light hours, climate, etc.
However, nutritional mistakes worsen this situation, further influencing reproductive
performance. Therefore, hygiene and food quality represent a key point to improve buffalo
breeding.
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