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Abstract

This study assessed the growth of Sahiwal x Zebu crossbreds under low input production conditions in
Uganda. Primary data consisted monthly live body weights of 64 Sahiwal first filial generation (F1)
crossbred calves born between 2013 and 2015. The herd was on pasture; water provided ad lib and
routine control of ticks and worms done. The minimum, average and maximum birth weights for the herd
were 15.0, 23.2+7.0 and 40.0 kg with a 13% heterotic effect. Birth weight was significantly (P<0.05)
affected by year of birth. Birth weight averages for male and female calves were 24.0+7.4 and
22.6+7.1Kg. Average 300-day live body weights for the herd, male and female calves were 85.6, 84.8 and
86.3 kg. Birth weight significantly (P<0.001) affected average daily gains (AGDs) of the herd. Positive
average daily gain significantly (P<0.05) peaked between 90 to 150 days-of-age. The study recommended
targeted supplementary feeding from 90 days-of-age.
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Introduction

Uganda’s livestock sub-sector contributes 4% to the agricultural gross domestic product (GDP) estimated
as 23% of the national GDP. Cattle are a major livestock species contributing 70% to the sector GDP
annually as beef (170,000 metric tons), milk (1.6 billion liters), traction and hides (DDA 2010; MAAIF
2010; UBQOS 2015). The cattle population is estimated at 11.4 million (UBOS 2015). Over 1.6 million
households derive food and nutrition and economic benefits from cattle (MAAIF 2010; UBOS 2015).

However, the livestock subsector continues to grapple with low productivity for economically important
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traits such as milk (442 Kg/cow/year) and beef (150Kg carcass weight) (Behnke and Nakirya 2012).
Genetic makeup (genotype) and environment influence the measurable characteristics (phenotype) of a
trait. Genetic makeup can be changed to the desired direction through selection in a breeding program.
Management determines how much an animal will express its full genetic potential. Improved housing,
nutrition and biosecurity quickly translate into increased unit output (Williams and Bunge 1952). The
cattle genetic resources in Uganda are represented by indigenous (93.3%), exotic pure-and crossbred
(5.67%) cattle (UBOS 2015). Indigenous cattle are represented by dual purpose breeds namely, Ankole
Longhorn (27.7%), and Shorthorn Small East African Zebu plus others (69.5%) (Behnke and Nakirya
2012). The S.E.A Zebu is kept mainly for milk, draught power, income, manure and meat (Behnke and
Nakirya, 2012; Rege 2001). However, the Zebu has birth weights and pre-weaning ADGs as low as 18 kg
and 225gd™ (Mulindwa et al., 2012). Genetic improvement of indigenous cattle has relied majorly on
Acrtificial Insemination-based crossbreeding using exotic superior sires (Kaaya et al. 2005; Mugisha et al.
2014). Sahiwal calves may have an average birth weight of 23 kg and 90-day weight of 55 kg (Muhuyi et
al. 1999; Rege et al., 1992). The average daily gain (AGD) for the Sahiwal is estimated at 300gd™
(Mwandotto et al., 1988) or higher (Bhatti et al., 2012). The study characterized the growth of first filial
(F1) Sahiwal x Zebu crossbred cattle for weight-or-age and average daily gain (ADG).

Materials and Methods

A herd of 64 Sahiwal x Zebu F1 crosses born in 2013 (n = 6), 2014 (n = 41) and 2015 (n = 17) were
recruited in an on-station growth performance study at the National Livestock Resources Research
Institute (NaLIRRI) from birth to 300 days-of-age. The calves were weaned between five to six months of
age. Data collected included: calf ID, dam ID, birth date, sex, birth type, birth weight recorded within 24
hours of birth. Subsequent live weight measurements were taken monthly using a calibrated weighing
scale. The calves were raised on pasture and water was provided ad libitum; routine control of ticks and
worms was done. The calves were confined to a night paddock and let to graze during the day. Parental
breed data (birth and weaning weights; and ADGs) was obtained from literature. Data was prepared in
MS Excel (Microsoft, 2010) and analysis was done in the statistical software R (Team, 2015). Average
daily gain (ADG) was calculated as the difference of the F1 average weight-for-age (Kg) weight from the
average F1 birth weight (Kg) divided by the age (number of days from birth). Average heterosis for birth
weight was computed as the difference of the parental breeds’ averages from the average F1 phenotype

divided by the average of the parental breeds.

Results and Discussion
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Weight for Age

The minimum, average and maximum birth weights for calf crop were 15.0, 23.2+7.0 and 40.0 Kg with
13% heterotic effect. Birth weight averages for male and female calves were 24.0+7.4 and 22.6+7.1 Kg
(Fig. 1). Male calves weighed 1.4 kg heavier than the females. The year of birth affected birth weight
significantly (P<0.05). The 300-days live body weight average of 90 Kg fell (-20 Kg) below the 110 Kg
reported by Mwandotto et al. (1988) and Bhatti et al. (2012) and was attributed to negative ADG during
the first 60 days of life.

Average live weight (Kg) for Age (Days)
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Average Daily Gain (ADG)

ADG was significantly (P<0.05) affected by birth weight. Negative ADG was observed between days 30
and 60 (Fig. 2). The negative ADG between the 30 and 60 days’ period implied a mismatch between daily
dam milk yield and calf nutrient requirement. The steep positive ADG observed from day 90 to 150 could
indicate supplementation of dam's milk with pasture. Rapid development of the rumen occurs from birth
to 3 months. The 30-days ADGs between days 90 and 150 were 354.5 and 413.5 gd™. This was followed
by a negative 30-day ADG that was attributed to the weaning effect and adjustment to total dependency
on pasture (Fig. 2). The adjustment period lasted about 90 days before the ADG peaked again within 30

days. The subsequent undulation in ADG could indicate pasture availability (quantity and quality).
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Average daily gains (ADG; Kg/d)
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Birth weight significantly (P<0.01) affected average daily gains. Despite the apparent difference in ADGs
for males and females (Fig.2). The negative ADG between the 30 and 60 days’ period could be due to the
inability of daily milk yield of the dams (~1.5kg) to meet daily nutritional requirements of the calf as
suggested by Bhatti et al. (2012). The negative ADGs also explain the slowed overall growth up to day
60. Other studies have indicated a steeper growth curve for the same period e.g. Mwandotto et al. (1988)
and Bhatti et al. (2012) have reported up to 50Kg live weight by day 56. Clearly, these F1s weighed
almost -20Kg lighter than the 50Kg reported by those two authors. The steep positive ADG between days
90 and 150 could indicate the effect of ruminal development and thus better ability to assimilate pasture
and supplement maternal milk. A closer examination of the 30 day gains in the 90 to150 days’ period
reveals ADGs of 354.5 and 413.5gd™ from 90 t0120 and 120 to 150 days followed by a negative 30-day
ADG. The negative ADG starting at 150 days of age could be the weaning effect and adjustment to total
dependency on pasture. This adjustment period lasted about 90 days before the herd ADG peaked again
(259gd™) within 30 days. This ADG peak at 9 months agrees well with Mulindwa et al. (2012). However,
the 9-months live weight average of 90Kg falls (-20 Kg) below the 110 Kg reported by Mwandotto et al.
(1988) and Bhatti et al. (2012) and reflect the effect of negative ADG during the first 60 days of life. The
subsequent undulation in ADG could indicate availability (quantity and quality) of pasture. The 90 to 150

days period represents an opportune time for targeted supplementary feeding to improve daily weight
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gains in Sahiwal x Zebu F1 crosses. The 270 days’ ADG presents opportunities for improvement and
further supports the contribution of improved calf management to the expression of full genetic potential
for growth.

Conclusion

The Sahiwal-Zebu crosses showed promising growth results underscored by a 13% heterotic effect and
high ADG. This study further indicated sex as an insignificant effect (P<0.05) on the growth
characteristics (weight-for-age and average daily gain (ADG) of this Sahiwal x Zebu herd. The 30-day
ADGs between days 90 and 150 ranged between 300 and 400 gd™. Therefore, targeted feeding instituted
from day 90 would achieve higher subsequent daily weight gains and improve the live body weight at
nine months-of-age (weaning). Increased access to milk (e.g. fostering, bucket feeding or milk replacers)
could improve daily weight gains and weight-for-age during the first 3 months and later in life.
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