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Summary

The effect of garlic (Allium Sativum) & fenugreek (Trigonella
foenum-graecum) aqueous extracts (GE & FE) were studied with respect to their
antifungal activity against Aspergillus fumigatus. Garlic extract (GE) at 5% was
completely inhibit the growth of the test fungus in the agar plate method
whether the extract mixed with or spreaded on the surface of the medium.
Fenugreek extract (FE) at 10% did not exhibit any effect against this fungus in
the sane method. Garlic extract (GE) & garlic chips (GC) inhibited the growth of
Aspergillus fumigatus inoculated in poultry feed samples. The viable spore
count per gram of feed treated with garlic was less than control feed samples.
Garlic extract (GE) was more effective than garlic chips (GC). Fenugreek
extract (FE) at 10% (did not inhibit the growth of the same fungus and the viable
spore count was the same as the control.
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Introduction

Ancient Arabs have been used many kinds of plants & herbs as medicine
for curing different diseases. Garlic (Allium sativum) & seeds of fenugreek
(Trigonella foenum-graecum)are some of the most important plants which were
used (Al-Hassan & Al- Gailany, 1985 & Riggs et al .,1997).

Garlic is utilized as folk medicine in many countries for its antimicrobial &
other beneficial properties & the efficacy of its extract has been studied against
the genus Aspergillus (Pai & Platt, 1995).

Antidermatophytic activity of' the aqueous extract of' garlic was
investigated against several clinical isolates of dermatophytes & it could be used
as an effective antidermatophytic agent (Veugopal & Veugopal, 1995).

Growth of many species of zoopathogenic fungi was shown to be inhibited
by aqueous extracts of garlic bulbs (Appleton & Tansey, 1975).

Fenugreek seeds, which is called Helba in Arabic, were used as medicine
for curing different diseases (Al-Hassan & Al- Gialany, 1985 & Patil el al.,
1997).

In light of data reported by others on the inhibitory effects of spices on
micro organisms, experiments were designed to determine the effects of aqueous
garlic & fenugreek extracts on Aspergillus fumigatus isolated from naturally
infected chicks.

Materials And Methods

Garlic extract was prepared by grinding 5 gm of garlic bulbs in 100 ml
sterile distilled water to obtain 5% solution at w/v ratio. Grinding was carried
out by electric blender until homogenization. The solution was allowed to stand
for 15 min then filtered through sterile filter paper & used immediately (Basim,
1979).

Fenugreek, extract was prepared by boiling (FE1) or by crushing & boiling
(FE2) 10 gm of fenugreek seeds in 100 ml sterile distilled water for about 2 min.
to obtain 10% solution at w/v ratio (Patil et al., 1997).

Aspergillus fumigatus has been isolated from air sac of naturally infected
bird & was maintained on Potato-Dextrose Agar (PDA). The bird exhibited
signs & lesions of' aspergillosis. A sterile sample was taken from the lesion in
the air sacs after post mortem & exposure the internal organs of this bird. The
sample was cultured on PDA (Carter, 1984 & Domermuth & Gross, 1975).

To investigate the antifungal activity of aqueous garlic & fenugreek
extracts (GE & FE) against A. fumigatus, agar plate test was used. Petri plates
were poured with PDA medium & 0.5 ml of each extract was either added to
form a thin layer on the medium surface or mixed with medium before poured in
plate. A disc (1 cm diameter) of the fungus was taken from 7 day old culture
with a sterile cork borer & placed in the center of each petri-dish. Each test was
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performed in doublicate. For control & comparison, a plate was treated with 0.2
ml sterile distilled water & another was treated with 0.2 ml Nystatine solution
(100 000 LU/ ml ITALFARMACO, MILANO-ITALY). AIll dishes were
incubated at 25' C for 7 days. Visual estimation of fungal growth was noticed
daily until the day of incubation (El-Kady el al.,1993).

For investigation the antifungal activity of garlic & fenugreek in poultry
feed, GE, GC, FE1, & FE2 were mixed with feed samples which inoculated with
the test fungus. To prepare garlic chips (GC), garlic cloves were cut into small
pieces with the help of sterile Grater 3 instead of mortar & pestil (Prassad &
Sharma, 1981).

The inoculum of A. fumigatus was prepared by making suspension of 7-
day-old culture in normal saline. The viable spore count of the inoculum was
determined by standard pour plate method (Qasem , 1996).

A quantity (1/4 kg) of commercial poultry feed was sterilized by
autoclaving at 121 'C for half an hour. Thereafter 120 gm of this sterile feed was
transferred to 6 sterile Petri plates with 20 gm in each. The content of each plate
was inoculated with 2 ml of 10x10° viable spores / ml of A. fumigatus. Four
plates were treated with GC, GE, FE1, & FE2. The 1st plate was treated with 2
gm of GC, whereas the plates from 2nd -4th were treated with 2. ml of GE, FE1,
& FE2 respectively), while the 5th one was served as control . The last plate was
treated with 1 ml antifungal agent (Nystatin solution 100 000 [.U./ml,
ITALFARMACO, MILANO-ITALY) & used as positive control. All plates
were kept at 28 C for 9 days & the number of spores per gram of feed was
determined after every 48 hr by standard pour plate method. Each test carried
out in duplicate (Prassad & Sharma, 1981 & Pai & Platt, 1995)

Results And Discussion

The observation obtained from investigation of aqueous GE & FE on A.
fumigatus have been summarized in table 1.

It was evident from the table that GE completely inhibited the
multiplication of the test fungus whether the extract was placed on the surface of
medium or mixed with it. This finding was in agreement with that of Krest &
Keusgen (1999) who stated that garlic contain many active principles which
decompose on extraction into variety of substances thus make them as important
source of therapeutic agent.

Garlic could be used as an effective dermatophytic agent (Pai & Platt,
1995) & its extract has clear inhibitory effect against the genus Aspergillus
((Venugopal & Venugopal, 1995).

The degree of fungal growth inhibition appears to be independent upon the
method of testing, thus the inhibitory effect of GE was very similar when used
on the surface or mixed with the medium.
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On other hand FE did riot exhibit any inhibitory effect against A.
fumigatus in the agar plate test as dipicted in Table 1: This finding was in
contrast to that of AL-Hassan & AL- Gailany ( 1985) who mentioned that the
seeds of fenugreek are widely used as a cure for many common diseases.

Depending on our knowledge, there is no preliminary data suggest that
fenugreek seeds are cabable of being an antifungal agent. Although the method
of testing used here is not comprehensive, but virtually the FE did not inhibit
fungal growth. So far we have not been successful in identifying possible
inhibitory role for this seeds on A. fumigatus. Therefore, diseases cured by
fenugreek, as it was suggested by the previous authors, might be caused by
agents other than A. fumigatus.

Data presented in Table 2 show that GE as well as GC inhibited the growth
of A. fumigatus in poultry feed samples. After 48 hrs of experimentation, the
viable spore count of the test fungus per gram of feed sample treated with CE
was less than control feed sample. Inhibition of fungal sporulation, in this study,
was in agreement with that of Prassad & Sharma (1981) who reported that the
viable spore count of three test fungi per gram of feed treated with garlic was ten
to one hundred times less than control.

The viable spore count found by the same authors was continued to be
inhibited for 19 days of incubation. In this study, the viable spore count was
increased after 9 days of incubation. This might be due to the decomposition of
the volatile products of garlic as well as the difference in tile condition of the
experiment.

GE exhibited more effect than GC as indicated from the numbers of
viable spore count in Table 2, this might be partly due to uneven mixing of the
chips than the extract. Moreover, the amount of the active principle, allicin,
released could be less in chips than extract because alliin is converted to allicin
by the action of alliinase when garlic cells are ruptured on extraction (Krest &
Keusgen, 1999).

FE did not exhibit any inhibitory effect against the test fungus when
inoculated in poultry feed. This result was in concordance with that of Patil et
al. (1997) who mentioned that fenugreek seeds are consumed as spices & also as
medicines. Consumption of fenugreek seeds as medicines might not be
necessary for treatment of infections.

It should be noted that there was a considerable difference appeared in
sensitivity of A. fumigatus agaist GE during the two method of experimentation.
This might be due to the direct contact between the GE & the test fungus in the
agar plate method. Moreover, GE might be absorbed during mixing with the
feed.
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Because of its availability & effectiveness against A. fumigatus at 5% Up
to a period of 8 days, it could be concluded that garlic can be considered as feed
additive to protect as well as relieve the chickens from fungal infection.

Acknowledgement
Thanks are due to F. H. Abas & M. A. Sabih, College of Veterinary Medicine,
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Table 1: Effect of GE & FE on A. fumigatus

Degree of fungal growth after treatment
Extract with extract
On medium surface | With the medium
GE --- ---
FE, +++ +++
FE, ++ + ++ +
Nystatin Solution 100 000 L .
1.U/ mi
Control +++ ++ +

Complete growth inhibition.

+++ Full fungal growth

Table 2: Effect of GE & FE on, A. fumigatus inoculated in poultry feed

D No. of spores x 10° per gram of poultry feed
ay after
inoculation |Control| 220 | 19% | 10% | 10% | . tatin solution 100 000 1.U/ ml
GE | GC | FE; | FE, | 'Y -
2 203 | 14| 25 199 20.1 0
4 226 | 1.6 | 3.3 |21.8| 20.9 0
6 80.0 |19 |46 |789| 79.0 0
8 942 | 22 | 6.1 |95.0| 95.0 0
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Summary

This study was conducted to investigate the Influence of feeding different
types feed blocks as supplementary feed on the reproductive performance of
Awassi ewes grazing cereal stubble. These types were feed blocks enriched with
cottonseed meal (CSM) or Brewers’ grain (BG) as sources undegradable protein
(UDP). Ninety-six Awassi ewes (mean live weight 42.2 Kg), aged 3-4 years
were allocated into three groups according to ewes live weight and body
condition score.

Group (C): Control (No Supplement) stubble grazing only.
Group (FBC): FB enriched with CSM supplement plus stubble grazing.
Group (FBB): FB enriched with BG supplement plus stubble grazing.

All ewes were run as one flock during cereal stubble grazing. The feed
blocks were fed to animals (supplementary groups) after their return from
grazing wheat and barley stubble (28 days prior to mating and 54 days after
introduction of rams). Rams run with the flock during the mating period. The
results showed that feeding feed blocks enriched with CSM and BG as
supplementary feed resulted considerable improvement in weight gain (P<0.05),
body condition score (P<0.05), conception rate (13-16), lambing percentage (25-
33%), twinning percentage (13-18%) and decreased the proportion of barren
ewes (19 vs. 6 and 3%). Inclusion of small amount of high moisture brewers
grain by-product (9%) as sources of undegradable protein in the feed blocks
formula as replacement for costly cottonseed meal resulted a dramatic effects on
the reproductive performance of Awassi ewes especially twinning rates and
lambing rate.
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Introduction

Sheep in Iraq are heavily dependent on cereal (wheat and barley) stubble
grazing as their sole source of feed from June to October, a period which
coincides with mating season (1,2). Farmer practices that no supplement is given
during this time. However, in the early days of grazing in June and July the
quality of stubble is high due to shattered grains and spikes which could be
adequate to support the animals (3). Stubble quality later becomes poor and
inadequate for animal maintenance with regard to protein and minerals
requirements (1, 3).

Sheep fertility may be affected by fluctuation of nutrient intake and the
deficiency of protein and minerals sources (1, 3, 4). Earlier studies have shown
that using ordinary feed blocks as supplementary feed improved the weight gain,
conception rates and shortening the mating season of Awassi ewes grazing
cereal stubble (5). But twinning percentage was not affected due to feed block
supplementation. The importance of protein quality on the reproductive
performance of sheep was well documented in the literature (6). It was found
that using protein supplements riches in rumen undegradable protein improved
the ewes’ ovulation rate considerably (6,7). Therefore, series of on-station and
on-farm experiments were conducted to investigate the effect of supplementing
urea feed blocks enriched with undegradable protein (UDP) and vitamins AD3E
on the reproductive performance of Awassi ewes’ (4,8,9). The results of these
experiments showed that when feed blocks enriched with cotton seed meal
(source of UDP) resulted in considerable improvement in conception rate,
lambing percentage, twinning percentage and cycling activity as compared to
the control (non-supplemented groups). However due limited the availability of
conventional protein supplements (cotton seed meal and soybean meal) are
limited and costly in Irag and there is difficult to be justified economically (10).
High moisture Brewers’ grain is a by-product of the brewer factories in Irag. It
IS top quality protein (26%) and good source of UDP (11). Therefore this study
was conducted to investigate the effect of using feed blocks enriched with
cottonseed meal (CSM) or Brewers’ grain (BG) as sources UDP on the
reproductive performance of Awassi ewes grazing cereal stubble.

Materials and Methods

Ninety-six Awassi ewes (mean live weight 42.2 Kg), aged 3-4 years were
allocated into three groups according to ewes live weight and body condition
score (BCS).

Group (C): Control (No Supplement).

Group (FBC): FB enriched with CSM supplement.
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Group (FBB): FB enriched with BG S supplement.

All ewes were run as one flock during cereal stubble grazing. The feed
blocks were fed to animals (supplementary groups) after their return from
grazing wheat and barley stubble (28 days prior to mating and 54 days after
introduction of rams). Twelve rams run with the flock during the mating period.
Ewes and rams grazed wheat and barley stubble at Fudaliah Research Station
(IPA Agriculture Research Center). The formulae of feed blocks used in this
experiment and their chemical analysis are presented in Table 1. The cereal
stubble was sampled at ground level prior to grazing and on days 30 for
chemical analysis (Table 2). The chemical analyses were conducted for
experimental diets according to (12). Ewes weight and body condition score
(13) were recorded at start, mating and the end of mating. Conception, lambing,
twinning rates and the percentage of barren ewes were measured. Statistical
analysis was done using GLM procedure of SAS (14). Chi-Square test was used
to compare fertility traits.

Table 1: The formulae of feed blocks and their chemical analysis

Ingredients (%) Formula (FBC) Formula (FBB)
Urea 5 5
Wheat bran 30 30
Rice bran 20 5
Date pulp - 15
Poultry litter 12 12
Brewer grain - 9
Cotton seed meal -
Cereal waste 8 8
Cao 12 10
CaS0O4 1 1
Salt 5 5
Chemical analysis % %
DM 95.32 94.68
CP 18.15 19.31
EE 1.39 1.44
CF 13.79 9.79
Ash 28.55 32.76
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Results and Discussion
The nutritive value of the cereal stubble (Table 2) indicated and confirmed other
studies (3, 15) to the importance of using supplementary feed for sheep during
cereal stubble grazing.

Table 2. Chemical analysis of cereal stubble

At Start (%) At 30 Days (%)
DM 93.95 95.02
CP 6.78 4.90
Ash 13.35 14.54
GE 17.29 16.42

The results of the effect of feed block supplementation on weight changes
and body condition score of Awassi ewes grazing cereal stubble are presented in
Table 3. These results showed that feeding Awassi ewes feed blocks (Table 3)
during cereal stubble grazing improved significantly (P<0.5) their weight gain as
compared to control group (C). The supplemented groups (FBC and FBB) had
higher mating and final weights as compared with control group (C). The
present result confirmed previous studies conducted in Iraq (1, 4, 5) and
elsewhere in the region (3,15). These results indicated that feed blocks
improved the weight gain of ewes dependent on low quality forages as their
main diet (16, 17). This improvement in ewes’ weight gain is mainly because
using feed blocks as supplementary feed would improve the efficiency of
utilization of the crop residues by supplying the deficient nutrients (protein and
minerals) and then improve the rumen ecosystem for fermentative digestion
(17). Similar trends were observed on the effects of feed blocks on ewes’ body
condition score (Table 3). The body condition score of supplemented groups
(FBC and FBB) at mating were slightly higher (P>0.05) than non-supplemented
group. The final ewes’ body condition of supplemented groups were
significantly higher (P<0.05) than non-supplemented group. The body condition
scores were 2.52, 2.87 and 2.75 for groups C, FBC, and FBB respectively. The
present results are in agreement with other studies, (3,4, 8) which showed that
using feed blocks or cottonseed meal as protein supplement could improve in the
body condition of Awassi ewes grazing cereal stubble. Despite the two types of
feed blocks were formulated to have similar protein contents (Table 2), but the
intake of FBB type was slightly higher (8%). It is found recently that inclusion
high moisture by-products (e.g. date pulp, brewer grains and sugar beet pulp) in
feed blocks manufacturing gave top quality feed blocks regarding compactness
and hardness and also improve palatability of feed blocks (1,8).
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Table 3: Effect of feed block supplementation on weight, weight changes
and body condition score of Awassi ewes grazing cereal stubble.

Measurements C FBC FBB
No. of ewes 32 32 31
Initial weight (kg) 42.10a 42.88a 42.40a
Mating weight (kg) 43.37a 45.21a 44.70a
Final weight (kg) 42.40a 45.60b 44.50ab
Weight gain (g/day/ewe) 3a 33b 26b
Initial body condition score 2.25a 2.20a 2.18a
Mating body condition score 2.42a 2.50a 2.52a
Final body condition score 2.52a 2.87b 2.75ab
Feed block intake (g/day/ewe) | - 259 280

Mean with different superscript for each trait differ significantly (P<0.05).

The effect of enrichment feed blocks with different sources of
undegradable on the reproductive performance of Awassi ewes are presented in
Table 4. These results showed that the reproductive performance of Awassi
ewes grazing cereal improved considerably due feed block supplementation.
The percent of ewes lambed after mating during the first and second estrus
cycles were significantly higher (P<0.05) in supplemented groups (FBC and
FBB) than non-supplemented group (C). The percent of ewes lambed in first
cycle were 35%, 80% and 73% for groups C, FBC and FBB respectively. This
result confirm other results which indicated that using feed blocks or cottonseed
cake supplementation during mating season had resulted in higher number of
Awassi ewes mated in the first and second estrous cycle (1,3,4,9). This
improvement in cycling activity of supplemented groups was mainly due to pre-
mating supplementation (4). These results (Table 4) also showed that when feed
blocks enriched with cottonseed cake and brewer grain resulted considerable
improvement in conception rate (13-16), lambing percentage (25-33%),
twinning percentage (13-18%) and decreased the proportion of barren ewes (19
vs. 6 and 3%) compared with control group. The present results showed a
similar trend to previous experiments, but the performance of the supplemented
groups were relatively higher than the results obtained by other studies (5,9).
This can be attributed to the importance of feeding undegradable protein in
improving ruminants productivity, which depend on crop residues as basal diet
(17). The latter study showed that a small amount of protein that is directly
available to the animal (i.e. undegradable protein) stimulates both productivity
and efficiency of feed utilization.
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Table 4: Effect of feed block supplementation on reproductive performance
of Awassi ewes grazing cereal stubble.

Treats C FBC FBB Significance
No. of ewes exposed to 32 32 31

rams

No. of ewes lambed 26 30 30

Ewes lambed 1% cycle (%) 35 80 73 P<0.05
Ewes lambed 2" cycle (%) | 61 20 24 P<0.05
Ewes lambed 3" cycle (%) | 4 0 3 NS
Conception rate ® (%) 81 94 97 P<0.05
Lambing® (%) 84 109 117 P<0.05
Twinning® (%) 3 16 21 NS
Barren ewes® (%) 19 6 3 P<0.05

*Number of ewes lambed/number of ewes joined.

" Number of lambs born/ number of ewes joined.

“ Number of ewes giving twin/ number of ewes joined.
Y Number of ewes not lambed/ number of ewes joined.

It can be concluded that inclusion of small amount of high moisture
brewers grain by-product (9%) as sources of undegradable protein in the feed
blocks formula as replacement for costly cottonseed meal resulted a drastic
effects on the reproductive performance of Awassi ewes especially twinning
rates and lambing rate. Also the use of UDP in feed blocks may indicate the low
cost of such practice compared to other technologies such as flushing and
hormonal treatment (18,19).
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