






















































































































































































































































































Table 4.6: Effect of FSF and day interaction on TPP, MCV and MCHC

Days
Parameters Trt 1 45 90 SEM
TPP (/100 ml)  Og FSF/kg 59.25 57.25 58.75 2.03
20g FSF/kg ~ 57.00° 61.00° 53.50¢ 2.03
40g FSF/kg  54.00° 59.00° 57.50° 2.03
60g FSF/kg  69.50° 57.75¢ 63.25° 2.03
MCV (fl) 0g FSF/kg 43.55° 32.65° 42.43b 1.03
20g FSF/kg ~ 41.28° 42.88% 43.28? 1.03
40g FSF/kg ~ 39.58° 42.80° 4227 1.03
60g FSF/kg ~ 41.68° 39.88° 39.10° 1.03
MCHC (%) 0g FSF/kg 54.15° 3.62
20g FSF/kg 47.25° 3.62
40g FSF/kg 46.10° 3.62
60g FSF/kg  36.80 39.83° 43.95° 3.62
University of Fort Hare

Means followed by different superscrim@gtfm; ire Biepefieantly different at P < 0.05. TPP; total plasma
protein, MCV; mean corpuscular volume, MCHC; mean corpuscular hemoglobin concentration, Trt;

treatment, SEM; standard error means, fl; femtolitre.



4.7.1 Effects of FSF on feed and water intake

Feed and water intake are vital attributes in determining the adaptive ability of sheep (Minka and
Ayo, 2009; Sejian et al., 2010). When animals are experiencing heat stress, they tend to reduce
feed intake and increase their water consumption. The study observed that ADWI and ADFI
increased as inclusion levels of fossil shell flour increased, and this could be because rams were
not heat stressed since the fossil shell flour supplemented in their diet had opposing effect of high
body temperatures. Hence, supplementation with FSF is one of the nutritional strategies to combat
heat stress in animals. The FSF as a mineral feed additive helps the systems to delay oxidation by
inhibiting the formation of free radicals or by interrupting propagation of free radicals by several
mechanisms (Brewer, 2011). Thus supplementation of heat-stressed animals with FSF is required
to correct their negative mineral imbalances, because heat stress induces a significant decrease in
the dry matter intake (Marai et al., 2008). The results of the current study on ADWI and ADFI
further justify the fact that mineral constituents found in FSF improve insulin sensitivity because
good insulin response is a major factor to successful adoption of heat load. Therefore,
supplementation of diet with FSF was an effective strategy to improve the likelihood of rams to

survive heat load.

4.7.2 Physiological response

Physiological responses are regarded as first parameters to check whether the animal is coping with
any adverse environmental temperatures (Marai et al., 2007). Many researchers (Otoikhian et al.,
2009; Phulia et al., 2010; Sejian et al., 2014) have conducted research on physiological adaptive
mechanisms such as RT, PR and RR. In the current study, there was a significant difference (P<
0.01) among physiological parameter measured (ST, RT, RR and PR) across all treatment groups,
as presented in Table 4.3. Among the parameters, RR and RT have been used as a reliable heat
stress indicators in sheep (Daramola and Adeloye, 2009; Marai et al., 2002; Sejian et al., 2010).
The outsets of thermal stress in animals are best indicated by increase in rectal temperature and

respiration rate (Al-Haidary, 2004; Marai et al., 2007).
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This positive relationship between the RR and RT indicates the importance of respiratory
mechanism for thermolysis and maintenance of homeothermia in the animals, to avoid an increase
in body temperature (Gomes and Starling, 2003). The significant decrease in RT and PR as
inclusion levels FSF increased in the present study indicates that the heat stress was mitigated by
the inclusion of FSF in experimental diets tested. The decrease in RR and RT in rams supplemented
with varying levels of FSF may be due to a favorable effect of these antioxidants on body

thermoregulation (Webb et al., 2010).

However, the observed significant decrease in PR as the levels of FSF increase across the treatment
groups is possibly because of FSF supplement as it typically gives an adaptive mechanism of
reducing a ram’s body temperature. Many researchers support these results as Singh and Hooda,
(2011) found a decrease in PR in the group supplemented with yeast as mineral additive in buffalo
calves. Wrinkle et al. (2012) also found a reduction in RR and PR supplementation with rumen-
protected niacin. The reduced ST, RT, RR, and PR in rams supplemented with FSF shows an
improvement in thermo tolerance and better performance. The highest mean values of ST, RT, RR,
and PR were noted in rams subjectedto'0g FSF/kg (control group). However, the lowest values for
ST, RT, RR, and PR across the rams supplemented with the FSF possibly suggest that FSF can be

used as supplement on mitigating heat stress.

4.7.3. Blood parameters

Varying inclusion levels of FSF influenced some blood biochemical parameters (TPP, MCV and
MCHC) whereas most of the other parameters (Hb, PCV, GLU, RBC and WBC) were not
influenced by inclusion level (P > 0.05). Both Hb and PCV are regarded as reliable indicators of
heat stress in livestock (McManus et al., 2009). The findings that both Hb and PCV were not
affected by diet inclusion of FSF indicate that the FSF induced anti-heat stress effects. Similarly to

the results of the present study, Abdel-Samee,(1991), indicated an increase in TPP in goats
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subjected to 0gFSF/kg, 20g FSF/kg and 40g FSF/kg on day 45 while Srikandakumar etz al. (2003)
reported similar results in sheep. This may explain the fact that FSF was able to decrease animal
body temperatures, as it was noted by Purwar et al. (2017) that feed additive improves
thermotolerance of animals.

The results obtained in this study are similar Silva and Starling (2003) who investigated cutaneous
and respiratory evaporation in wool sheep. The results showed an increase in MCV in rams fed 20g
FSF/kg and 40g FSF/kg on day 45 and day 90. This could suggest that FSF was able to mitigate
heat stress in Dohne Merino rams. Also, the higher blood flow can increase cellular circulation (Ei-
Nouty, 1990). However, in this present study, the values of TPP and MCV increased. This could
be explained by the fact that FSF has the opposing effect on hemodilution because of its antioxidant
content. It is good to note also, the silica, which is a major component of FSF, and the long period

of feeding could be responsible to the results obtained on heamatological parameters in this study

4.8 Conclusion and recommendations

The findings from the current study showed that FSF supplementation was able to adjust
physiological and biochemical response 0f Dohne Merino rams, as the best results were recorded
in rams fed 40g FSF/kg. Moreover, the study also indicated that rectal temperature and respiration
rate are important parameters that can be used by poor-resource farmers for heat tolerance
assessment in sheep. Therefore, fossil shell flower can be used as a supplement to rams up to 40g

FSF/kg to mitigate heat stress.
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CHAPTER 5: General discussion, conclusions and recommendations

5.1 General discussion

It can never be overemphasized as the way sheep are so important, since they play very important
roles to the poor resource farmer (Saico and Abul, 2007). However, there are many production
constraints that affect sheep production which include poor nutrition, diseases and parasites.
Moreover, among the above-mentioned problems affecting sheep production high ambient
temperature is one of the major factors that seriously affect sheep performance (Al-Haidary, 2004).
Nevertheless, high ambient temperature does not always have a direct effect on sheep performance.
For instance, long time exposure of pasture to high ambient temperature may possibly lead to
reduced forage quality and that will consequently lead to poor growth, increased disease risks and

reproductive failure in sheep.

Thamo et al (2017) noted that focusing on applying strategies such provision of shades and
sprinkling animals does not necessarily help $ince getting correction is the only way out and
therefore other mitigation approaches are required. However, high ambient temperatures directly
affect the increasing body 'temperature' 'and ‘the réspiration' rate. Hence, the increased body
temperature is linked with alterations in endocrine functions, redistribution in blood flow and
decrease in feed intake which has a negative influence in the productive and reproductive

performance of the sheep (Abouheif and Alsobayel, 1982, 1983: Eltawill and Narendran, 1990).

The current study was developed to investigate whether supplementation using FSF would
influence feed acceptability and heat tolerance response of Dohne Merino rams. First the study was
conducted to determine the effects of FSF on feed acceptability in Dohne Merino rams to
understand the threshold at which rams can accept feed without any detrimental effect on their feed
preference and feed intake. Also, the varying inclusion levels of fossil shell flour were determined
to check at which threshold FSF can be added to significantly mitigate heat stress on rams without
compromising their productivity. The broad objective of the current study was to investigate the

effectiveness of varying levels of FSF as an additive supplement to improve sheep productivity.

100



In Chapter 3, the outcome of the current study showed that the FSF has the potential to improve
feed acceptability of Dohne Merino rams. The diets with 40g FSF/kg and 60g FSF/kg inclusion
levels of FSF showed better acceptability compared to other treatments. The reason for better
acceptability in diets with 40g FSF/kg and 60g FSF/kg inclusion levels of FSF could be because
fossil shell flour has minerals constituents that increases the palatability through aroma flavor in

diets supplemented with 40g FSF/kg and 60g FSF/kg; hence rams showed better preferences.

In Chapter 4, the mean values of all physiological parameters skin temperature (ST), respiration
rate (RR), pulse rate (PR), rectal temperature (RT), decreased with an increase in inclusion levels
of fossil shell flour. The inclusion levels of FSF affected average daily water intake (ADFI) and
average daily water intake (ADWI), showing high water intake and feed intake in rams subjected
to 40g/kg of fossil shell flour (FSF) followed by 60g FSF/kg, 20g FSF/kg and Og FSF/kg. Amongst
all biochemical parameters tested only total plasma protein (TPP), mean corpuscular hemoglobin
concentration (MCHC) and mean corpuscular volume (MCV) were influenced by fossil shell flour.
The TPP increased as the inclusion levels of ESF inereased. The MCHC was low in rams subjected
to 60g FSF/kg and in 0 to 40g FSE/kg TPP increases as levels of FSF increases. It can be concluded
that water and feed intake increase “with increasing ‘levels of fossil shell flour while the
physiological parameters decline as levels of fossil shell flour increase. Therefore, this means that

fossil shell flour can be used as a supplement to rams up to 40g FSF/kg to mitigate heat stress.

5.2. Conclusion

From the results obtained in the current study it can be concluded that;

The positive response in terms of improving feed acceptability of Dohne Merino rams indicated
that with only FSF inclusion levels of 40g FSF/kg and 60g FSF/kg optimum results are obtained
when fed to Dohne Merino rams. Therefore, this means that fossil shell flour can improve growth

performance of Dohne Merino rams.
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