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REDUCING ENVIRONMETAL POLLUTION OF MANURE
BY ADDING TAFLA AND YEAST TO DAIRY BUFFALO
RATION
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ABSTRACT: This study was carried out at the Experimental Buffalo Unit of
the Animal Production Department, Faculty of Agriculture, Minufiya
University, Shebin El-Kom, Egypt. Nine dairy buffalo cow at 2nd to 4th
lactation with an average body weight 614 + 24.08 kg were randomly
assigned among three experimental tested rations (three animals each). The
experimental rations were Control ration (42% commercial concentrate feed
mixture + 33% berseem hay + 25% rice straw), Control ration + 3%
Tafla/animal/day and Control ration + 20 g Baker’s yeast/animal/day (on dry
matter basis). Fresh manure sample was collected from each animal daily
and physical, chemical and biological analyze were applied.

Manure from animals fed tafla supplemented ration had the lowest (P<0.01)
odor intensity followed by manure from animals fed yeast additive ration,
while manure from animals fed control ration had the highest odor intensity
(1.83+0.058, 2.42+0.048 and 2.68+0.064, respectively). The similar differences
were evident for moisture percentage (78.90£0.23, 80.60+£0.26 and 84.38+0.26
% respectively). The effect of adding tafla and yeast on manure pH value was
highly significant (P<0.01) but within normal range. Manure from animals fed
tafla supplemented ration was lower in nitrogen, phosphorus and potassium
% (P<0.01) than either manure from animals fed yeast additive ration or
manure from animals fed control ration (0.433- 0.105- 0.377, 0.467- 0.108-
0.374 and 0.498- 0.121- 0.395 %, respectively). After 6, 12, 24h of incubation
manure from animals fed tafla supplemented ration had the lowest gas
production followed by manure from animals fed yeast additive ration, while
manure from animals fed control ration had the highest gas production
(0.633- 1.485- 2.767, 0.674- 1.570- 3.093 and 0.893- 1.903- 4.341 ml/g manure,
respectively). Manure from animals fed tafla supplemented had the lowest
(P<0.01) coliforms count followed by manure from animals fed yeast additive,
while manure from animals fed control ration had the highest coliforms count
(5.31+£0.020, 5.44+0.012 and 6.46+0.015 cfu Log10/g manure, respectively).

Key words: Environmental pollution, Buffalo, Manure, Tafla,
yeast.

INTRODUCTION

Large concentrations of animals in relatively small areas create difficult
challenges in terms of odor and nutrient management (Satter et al., 2002). On
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the other hand, livestock wastes can provide valuable organic material and
nutrients for crop and pasture growth. However, nutrients contained in
animal manure (a mixture of animal’s feces, urine and bedding materials) can
degrade water quality if they are over-applied to land and enter water
resources through runoff or leaching. The nutrients of greatest water quality
concern are nitrogen and phosphorus, animal waste is a source of both
(Ribaudo et al., 2004).

Emissions of ammonia (NH3-N), as well as other gases and particulates,
to the atmosphere are a growing concern of livestock producers, the general
public, and regulators. Concentrated animal feeding operations have been
implicated as a major contributor to these emissions (Cole et al., 2005).

Microorganisms associated with manure may present a significant risk to
health. The population of several known pathogens may be quite high in
manure. Runoff from land application sites may carry large numbers of
organisms into streams. Recreational use of the streams may then bring
people into direct exposure to large numbers of potentially pathogenic
microorganisms. Several disease outbreaks have been associated with
manure contamination of water or food that has been contacted by manure
(USEPA, 2004). Coliforms bacteria may not cause disease, but may indicate
the presence of pathogenic organisms. These organisms may cause:
intestinal infections, dysentry, hepatitis, typhoid fever, and cholera in
humans (Fleming and Ford, 2001).

Animal feeding operations have been shown to cause significant
environmental and public health problems, including nutrient enrichment of
surface and ground waters, contamination of drinking water supplies, fish
kills, and odors (Copeland and Zinn, 1998).

The objectives of this study were attempting to reduce the harmful effects
of farm animal manure on environmental pollution by adding some available
feed additive or supplements.

MATERIALS AND METHODS

This experiment was carried out to investigate the effect of adding tafla
and yeast on environmental pollution of dairy buffalo manure. Nine lactating
buffalo cow at 2nd to 4th lactation with an average body weight 614 + 24.08
kg were used. The animals were randomly assigned among three
experimental tested rations (three animals each) using latin square design.
The period of this trial extended for 39 days divided into three experimental
periods of (13 days each). Each period consisted of 10 days preliminary
period followed by a 3 days as collecting period. The experimental rations
were:

1. Control ration: 42% commercial concentrate feed mixture (CFM) + 33%
berseem hay + 25% rice straw (on dry matter basis).
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2. Tafla supplemented ration: Control ration + 3% Tafla/animal/day (on dry
matter basis).

3. Yeast additive ration: Control ration + 20 g Baker’s yeast/animal/day (on
dry matter basis).

Table (1) shows daily intake of N, P and K (on dry matter basis) of three
experimental rations, there are no differences between rations in daily intake
of N, P and K.

Table (1): Daily intake of Nitrogen (N), Phosphorus (P) and Potassium (K) of
three experimental rations (on dry matter basis).

Experimental rations N P K
g/ head/ day
Control ration 188.55 84.77 164.70
Tafla supplemented ration 188.55 84.83 167.50
Yeast additive ration 188.56 84.90 164.90
Percentage (%)

Control ration 1.78 0.80 1.55
Tafla supplemented ration 1.72 0.78 1.53
Yeast additive ration 1.77 0.80 1.55

Animals were housed in tie stall pen and CFM were presented twice daily
at 6:00 AM and 6:00 PM. Tafla and Yeast additive for treated groups were
divided into two equal parts and mixed with CFM. Berseem hay was fed twice
daily at 9.00 AM and 7.00 PM. Rice straw was fed once daily at 9.00 PM. Water
was available ad lib from automatic drinkers.

Fresh manure sample were collected from each animal daily and making
physical and biological analyze before stored in plastic bags for chemical
analyze.

Twenty six person were shared in human panel test which conducted to
measure and quantify manure samples color grade and odor intensity.
Manure color grades used in panel sheet were Brown-Olive, Dark-Green and
Yellow-Olive. Human assessors estimate the odor intensity by sniffing the
manure samples and choice one odor category from the three categories in
panel sheet (Offensive, Faint or Strong).

The recommended methods of manure analysis by Peters et al. (2003)
were used for the determination manure moisture, pH, N, P and K. In vitro
total gas production was determined according to Tilley and Terry (1963).
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Bacterial populations in manure were evaluated by weighing 10 g of
manure sample into 90 mL of sterile PBS at pH 7.2 in sterile bags, then
mixing for 1 min. A serial dilution of 1:10 was aspirated with 1 mL of solution
into 9 mL of sterile PBS per tube. Each dilution starting at 1 x 10° to 1 x 10’
was plated in each of 2 duplicate plates on the surface of the medium.
MacCkonkey agar spread plates were incubated at 37°C for 24 h , after which
colony forming units were counted and recorded as (cfu/ g manure) of fresh
weight (Panivivat et al., 2004).

Statistical analyses were conducted using General Liner Model (GLM)
procedure of SPSS (2001). Duncan's new multiple range test was used to
compare means. The following models were used:

Yij=p+T+e
Where:

Yi; = The environmental pollution of farm animal waste

M = general mean.

T; = The fixed effect of the ith treatment, (i = 1, 2, 3).

eij = Random residual error.

RESULTS AND DISCUSSION

Influence of adding tafla and yeast on manure physical pollution

Results from Table (2) and Fig (1) elucidate the effects of tafla
supplemented and yeast additive used in this experiment on manure physical
characteristics. Differences in color grade were not affected by adding. The
color score for control, tafla additive and yeast additive were 2.48+0.098,
2.33£0.092 and 2.37+0.095 respectively.

The effect of adding tafla and yeast on manure odor was highly significant
(P<0.01). Table (2) shows that manure from animals fed tafla supplemented
ration had the lowest odor intensity followed by manure from animals fed
yeast additive ration, while manure from animals fed control ration had the
highest odor intensity (1.83+0.058, 2.42+0.048 and 2.68+0.064 respectively).
This modification may be due to a masking effect directly associated with the
excreted urine fraction. Similar findings were obtained by Anonymous (1972)
and Kellems et al. (1979) who reported that rations supplemented reduced
the offensiveness of odors associated with the feedlot manure. On the other
hand, Ingram et al. (1973) and Powers et. al. (1999) found that rations
supplemented and additive with Lactobacillus acidophilus, yeast, activated
charcoal and sagebrush had no effect on olfactory evaluation of the waste
subsequently produced.

The manure moisture percentage were affected significantly by adding
tafla and yeast, manure from animals fed tafla supplemented ration had the
lowest moisture percentage followed by manure from animals fed yeast
additive ration, while manure from animals fed control ration had the highest
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moisture percentage (78.90+0.23, 80.60+£0.26 and 84.38+0.26 % respectively)
(Table 2). The present result was in agreement with those observed by
Kellems et al. (1979) who reported that moisture content of the waste was the
most highly correlated with volatilization of nitrogenous gases from animal
waste.

Table (2): Influence of adding tafla or yeast to dairy buffalo ration on physical
characteristics of fresh manure (on dry matter basis) (Means+SE).

Rations No Color Odor Moisture pH

(Zn =162) : NS *k ** *k
Control ration 54 | 2.48+0.098 | 2.68%+0.064 | 84.38%+0.26 | 6.75" +0.01
Tafla supplemented ration 54 | 2.33+0.092 | 1.83°+0.058 | 78.90° +0.23 | 7.02% +0.02
Yeast additive ration 54 | 2.37+0.095 | 2.42° +0.048 | 80.60° +0.26 | 6.99% +0.02

Means within the same raw with different superscript are significantly different
NS = Not significant ** = Highly significant

Color Odor
A i 39
245 - 25
2
24
15
235 1
zls | . . “-[‘ -
2.5 . : i g -
Control Taflaadditives  Yeast additives Control Tafla additives  Yeast additives
ration ration ration ration
Moisture pH
86 71 4
84 < 7
82 - 69 1
B 6.8
80 -+
6.7
78
6.6 +
76 - Control Tafla additives  Yeast additives
Controlration  Contol+Tafla  ContoltYeast ration ration

Fig (1): Influence of adding tafla or yeast to dairy buffalo ration on physical
characteristics of fresh manure
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The effect of adding tafla and yeast on manure pH value was highly
significant (P<0.01) but within normal range. Manure from either animals fed
tafla supplemented ration or animals fed yeast additive ration had the highest
pH value than manure from animals fed control ration (7.02+0.02, 6.99+0.02
and 6.75+0.01respectively) (Table 2). Highest pH value of manure from
animals fed tafla supplemented ration may be due to reduced in
microorganism activity because of tafla clays binding effect on nutrients
mainly nitrogen which lead to reduced ammonia releasing rate. Also, highest
pH value of manure from animals fed yeast additive ration may be due to
improvement in nutrients digestibility mainly nitrogen and reduced ammonia
releasing rate. Similar findings were obtained by Mahender et al., (2006) and
Srinivas Kumar et al. (2010).

Influence of adding tafla or yeast on manure chemical pollution

The effects of adding tafla and yeast on manure chemical characteristics
are shown in Table (3) and Fig (2). Manure from animals fed tafla
supplemented ration was lower in nitrogen percentage (P<0.01) than either
manure from animals fed yeast additive ration or manure from animals fed
control ration (0.433+0.011, 0.467+0.012 and 0.498+0.013 % respectively).
Differences in manure nitrogen percentage between manure from animals fed
yeast additive ration and manure from animals fed control ration were
significant (Table 3).

Manure from animals fed tafla supplemented ration had the lowest
phosphorus percentage (P<0.01) followed by manure from animals fed yeast
additive ration, while manure from control ration had the highest phosphorus
percentage (0.105 + 0.001, 0.108 £+ 0.001 and 0.121 + 0.001% respectively)
(Table 3).

Manure from animals fed tafla supplemented ration and animals fed yeast
additive ration were lower in potassium percentage (P<0.01) than manure
from animals fed control ration (0.377 + 0.004, 0.374 £ 0.003 and 0.395 + 0.006
% respectively) (Table 3).

Table (3): Influence of adding tafla or yeast to dairy buffalo ration on
chemical characteristics of fresh manure (on dry matter basis)

(Means+SE).
Rations N % P % K %
(En :162) NO' *% *% *%
Control ration 54 0.498% +0.013 | 0.121% +0.001 | 0.395% +0.006

Tafla supplemented ration 54 0.433" +0.011 | 0.105°+0.001 | 0.377° +0.004

Yeast additive ration 54 0.467°+0.012 | 0.108" +0.001 | 0.374° +0.003

Means within the same raw with different superscript are significantly different
** = Highly significant
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Fig (2): Influence of adding tafla or yeast to dairy buffalo ration on fresh
manure N, P and K %

Similar findings were obtained by Mahender et al. (2006) and Srinivas
Kumar et al. (2010) they found that N and P excreted in manure (as percent of
intake) decreased significantly with yeast culture supplementation
(Saccharomyces cerevisiae) in the diet compared to control group. Also,
(Abd EI-Baki, et al., 2001;2003, El-Tahan, et al., 2005 and Kattab, et al., 2009)
reported that natural clays (Bentonite, Kaolin and Tafla) are crystalline
alumino-silicates characterized by their ably to exchange cations, adsorption
and binding without major changes in structure.

Table (4) and Fig (3) illustrate that the effects of adding tafla and yeast on
manure total gas production after 6, 12 and 24h of incubation were highly
significant (P<0.01). After 6h of incubation, manure from animals fed tafla
supplemented ration and animals fed yeast additive ration were lower in total
gas production than manure from animals fed control ration (0.633+0.018,
0.674+0.016 and 0.893+£0.021 ml/g manure, respectively).

After 12h of incubation, manure from animals fed tafla supplemented
ration had the lowest gas production followed by manure from animals fed
yeast additive ration, while manure from animals fed control ration had the
highest gas production (1.485+0.032, 1.570+0.029 and 1.903+0.028 ml/g
manure, respectively). Similar results were evident after 24h of incubation
(2.767+0.072, 3.093+£0.003 and 4.341+0.048 ml/g manure, respectively).
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Table (4): Influence of adding tafla or yeast to dairy buffalo ration on total gas
production of fresh manure (ml/g manure) after 6, 12 and 24h
incubation (Means+SE).

Rations No 6h 12h 24h
(Zn 2162) . *% *% *%
Control ration 54 | 0.893%+0.021 | 1.903%+0.028 | 4.341%+0.048
Tafla supplemented ration 54 0.633" +0.018 | 1.485°+0.032 | 2.767° +0.072
Yeast additive ration 54 | 0.674° +0.016 | 1.570° +0.029 | 3.093° +0.003

Means within the same raw with different superscript are significantly different
** = Highly significant

—u=— Control ration —<— Contol+Tafla - -& - Contol+Yeast

5.0
4.5
4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

ml/g manure

12h 24h

Fig (3): Influence of adding tafla or yeast to dairy buffalo ration on fresh
manure total gas production after 6, 12 and 24h of incubation

Reduction in total gas production for manure from animals fed tafla
supplemented ration and animals fed yeast additive ration than manure from
animals fed control ration through different incubation times may be due to
the reduction in manure nutrients content mainly nitrogen which causer
gaseous N emissions from manure. Similar findings were noticed by
Korevaar, (1992) and Smits et al. (1997); Paul et al. (1998); James et al. (1999)
and Spiehs and Varel (2009) who reported that Release of ammonia from
manure was reduced when dietary crude protein content was reduced.
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Influence of adding tafla or yeast on manure biological pollution

The effects of adding tafla and yeast on manure coliforms count are
shown in Table (5) and Fig (4). Manure from animals fed tafla supplemented
ration had the lowest (P<0.01) coliforms count followed by manure from
animals fed yeast additive ration, while manure from animals fed control
ration had the highest coliforms count (5.31+0.020, 5.44+0.012 and 6.46+0.015
cfu Log10/g manure, respectively). The reduction of manure coliforms count
from animals fed tafla supplemented ration and animals fed yeast additive
ration than animals fed control ration may be due to the reduction in manure
moisture percentage and nutrients content (mainly nitrogen which play
mainly role in manure coliforms activity). Similar findings were observed by
Van Vliet et al. (2007) who found that fecal bacteria biomass concentration
was highest in high-protein, high-energy diets.

Table (5): Influence of adding tafla or yeast to dairy buffalo ration on
coliforms count in fresh manure (cfu Logl0/g manure)

(Means+SE).
Rations coliforms count
(Zn =162) No. cfu Lg*glolg
Control ration 54 6.46% £0.015
Tafla supplemented ration 54 5.31° +0.020
Yeast additive ration 54 5.44° +0.012

Means within the same raw with different superscript are significantly different
** = Highly significant

coliforms count

cfulogl0/g manure
0]

Control ration Contol+Tafla Contol+Yeast

Fig (4): Influence of adding tafla or yeast to dairy buffalo ration on fresh
manure coliforms count
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This experiment was conduct to study the possibility of reducing the
impact of environmental pollution resulting from manure by adding tafla and
yeast to animal ration. Accordingly, from the studies it could be concluded
that using feeding supplemented and additives (such as Tafla and Yeast)
lead to reduction in physical, chemical and biological pollution from manure
which may be refer to it's roles in improvement digestibility of some
nutrients in digestive system of ruminants as expected in previous studies.
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