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UniGold-A New Egg
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Poultry industry is the second largest industry of Pakistan after textile
sector. Itis providing a good and cheap source of high quality protein
along with a source of employment and income for 1.5 million people
in Pakistan. Poultry industry totally depends on import of parent
stocks for both commercial layers and broilers. Total population of
commercial layers in Pakistan is 42.6 million which are producing 11.3
billion eggs. The domestic or rural poultry consist of 40.18 million
hens which are contributing 4.01 billion eggs annually. This shows
that still rural poultry is contributing 36% of total eggs produced in the country in one year that indicates
importance and preference of peoples for rural poultry and eggs. Rural women in developing countries
are involved (and skilled) in poultry keeping. The link between poultry interventions and improvement of
women's status along with the associated improvements in terms of nutrition and other bene ts for the
entire family seems to be direct. The scavenging poultry production system is a blessing for the poor
households in rural areas. It provides food security, protein nutrition and women empowerment to the
rural families and needs to be strengthened for livelihood improvement and poverty alleviation. Success
stories regarding use of poultry production as poverty alleviation tools are common globally especially in
Africa and India. More than sixteen breeds have been developed by India using local and exotic chicken
genetic resources which are performing well under backyard rural production set up.
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In Pakistan, poor production potential of local/rural
breeds make them less pro table but still they have their
cultural importance especially in case of Aseel breed
which is mainly raised for cock ghting. Local chicken
breeds are the only birds which are being raised and
utilized by poor and landless farmers in villages. Desi
hens are found in every village of Pakistan but facing
threats from exotic breeds by being replaced
progressively by crossbreds of Fayoumi and Rhode
Island Red which are disseminated by Poultry
Production Department. These birds are being
produced by using two exotic parent breeds. Therefore,
need was felt to develop our own local breed that can
perform better under village conditions and could be
propagated locally to save cost of import of exotic
germplasm.

Development of UniGold
Rural UniGold is a newly developed egg laying breed for
backyard poultr y production. Breed has been
developed at University of Agriculture Faisalabad with
the help of funds from Punjab Agriculture Research
Board (PARB). Locally available indigenous and adapted
breeds have been used to have barring as the main color.
Two strains (full neck and naked neck) have been
developed and tested for their performance under low
to medium input systems in central and southern
Punjab. Breed has capacity to produce as high as 210
colored eggs with average weight of 50gm as reported
by Poultry Research Institute of Government of Punjab.
Upscaling of the breed is expected through an
Indigenous Chicken Research and Development Centre
being anticipated to be erected at UAF in the near future.

Perfromance of
UniGold:

Performance Indicator
Average Age at First Lay (weeks)
Body Weight at First Lay (g)
Hen-Day Production at 32 weeks (%)
Average Egg Weight (g)
Average Body Weight at 50 weeks (g)
Average annual eggs/hen (No’s)

UniGold Barred –
Feathered-neck barred egg-laying line

Barred
25
1288
71.4
52.3
1701
179

Non-Barred
26
1189
83.2
52.0
1650
212
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Potential Impact on Rural Poultry
Production
The newly developed breed (UniGold) can
have a paradigm shift in village chicken
production. It will help abandon the need to
import Fayoumi, Rhode Island Red or any other
strain for crossing and dissemination in
villages. The improved egg production
qualities and egg size has been combined with
adaptability quality of local chicken breeds. The egg production per year is expected to be between 150180 eggs per year (more than 100% increase) with an average egg size of about 50 gram (25% increase).
This is a unique genetic resource harnessed with improved performance with better adaptability, which
will be available to rural poultry farmers for backyard poultry production activities to provide nutrition
and source of family income.
Egg color (Protoporphyrin, nmol) variation in diﬀerent breeds of Chicken

Eggshell thickness (m) in UniGold and other chicken breeds
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Cryopreservation of spermatozoa and depositing them arti cially
into reproductive tract of females is a routine procedures being used
in all farm livestock species. This not only helps disseminate good
genetics at a mass scale, farmer's problem of access to quality sires is
resolved and genetic improvement can be enhanced to achieve
desired breeding goals. More number of oﬀ-springs per male as
compared to natural mating helps in exploitation of genetic material
and evaluation of genetic potential of male. Arti cial Insemination (AI) using frozen semen is therefore
being used for breeding cattle and buﬀaloes in Pakistan since 1970s. In sheep and goats however, it is not
a norm. Best males are sacri ced every year. Synchronization of breeding cycle can allow kidding and
lambing in a particular time eroding valuable gene pool and improve eﬃcient use of genetic resources.
Insemination protocols for sheep and goats have improved the recent past as Intra and Trans-cervical
insemination is now a routine method, depositing the semen in the cervix or even in the uterus using AI
gun. The selection of adequate technique for breeding sheep and goats and the early diagnosis of
pregnancy can lead to eﬃcient reproductive management. Early pregnancy diagnosis by non-return rate
after AI to estrus and measuring the serum progesterone level of animal using enzyme immune essay has
been advocated. Abdominal palpation by experienced hands can be equally valid. In Pakistan AI in sheep
using liquid semen has been reported at an experiment station. In goats however, it has never been
attempted at Government level. In the recent past some experimental work was done on fresh goat
semen and on comparison of goat semen extenders. Therefore, it was envisioned to introduce and
optimize AI technology using frozen semen in goat and sheep.
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Arti cial Insemination Technology
It is a well-established technique and
being used widely in cattle and buﬀalo in
Pakistan. We attempted to test the
possibility of AI in goat at University of
Agriculture, Faisalabad. We used Beetal
bucks for semen collection. The semen
was collected from Beetal bucks using
Ar t i c i a l Va gi n a te c h n i q u e. Th e
microscopic examination was carried out
for fresh, unwashed diluted and washed
diluted semen. We compared quality
parameters of fresh and frozen semen and
subsequent conception rate using
arti cial insemination in Beetal goats
(Faisalabadi strain). The mean values of
Arti cial Insemination in Goat
goat semen parameters are presented in
Table 1. For fertility component a total of
60 Beetal goats were synchronized using prostaglandin (PGF2α) hormone. Pregnancy was con rmed
using non return to estrus and by blood progesterone level at day-30 post insemination. The average
conception rate in females inseminated with washed semen, unwashed frozen semen and fresh semen
remained quite satisfactory (Table 2).
AI in sheep using frozen semen was experimented in 2015 at SPU Qadirabad, LPRI Bahadurnagar, Okara
and LES Khushab. Semen freezing method was optimized by testing diﬀerent protocols. Arti cial
insemination was carried out using frozen semen and pregnancy rate was documented in Kajli and Lohi
sheep. The mean values of semen parameters recorded for both breeds are presented in Table 3. The
conception rate in sheep breeds was determined by using teaser ram and commercially available
progesterone EIA kit (Table 4).

Table 1. Semen parameters in Beetal Goat
Parameter
Semen volume per ejaculate
Sperm concentration
Mass activity (Average)
Individual motility
Average individual motility for washed diluted semen
Average individual motility for un-washed semen diluted
Post thaw motility for washed semen
Post thaw motility for un-washed semen

Beetal Bucks
1.5 ml
1624 Million/ml
2.8
80%
69%
73%
51%
56%
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Table 2. Conception Rate in Beetal goat using fresh and frozen semen
Parameter
Conception Rate (Fresh Semen)
Conception Rate (Washed Semen)
Conception Rate (Un-washed Semen)

Beetal Does
73%
69%
68%

Table 3. Semen parameters in Kajli and Lohi Sheep
Parameter
Semen Volume per ejaculate
Sperm concentration
Mass Activity (Average)
Individual Motility
Post Thaw Motility

Kajli Rams
1.4 ml
1838 Million/ml
2.72
73.5 %
51%

Lohi Rams
1.1ml
2193 Million/ml
2.72
79%
51%

Table 4. Conception Rate in Kajli and Lohi Sheep using frozen semen
Parameter
Conception Rate (Determined by Teaser Ram)
Conception Rate (EIA Kit)

Kajli Ewes
68%
70%

Lohi Ewes
60%
69%

Conclusions
Arti cial insemination of goat and sheep using
frozen semen is fairly practicable with acceptable
results as semen from goat bucks and sheep rams
can be collected, frozen and stored for long term.
Wide dissemination of semen from superior
bucks and rams can bring genetic improvement
in both species at large scale.

Arti cial Insemination in Sheep
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Documenting of animal genetic resources is very important for
promoting genetic diversity for enabling their sustainable use and
conserving indigenous breeds. Pakistan is blessed with more than
100 breeds of indigenous livestock with rich genetic diversity. There
are 36 breeds of goat with a population of 70 million distributed
across all four provinces and other territories under Pakistan.
Preference of goat as a sacri cial animal and likeness for its meat has
made goat as the fastest growing species in the country.
From climate change scenario, goats are very important indigenous livestock as they can thrive under
scavenging conditions and also be raised under high input system. Bucks raised for Eid-ul-Adha can
weigh as high as 200 kg. Highest milk yield in Beetal has been reported 10litres (in 36 hrs). Survival in
mountainous terrain and desert conditions makes goats important for in globally warming environment.
Although a majority of goat population can still be called “nondescript”, these populations are known to
be multiple crosses of existing breeds. Some animals may belong to (relatively) homogenous groups
distinguishable from neighboring populations. Unless documented nondescript population are prone
to crossbreeding and ultimately their deterioration.
Keeping in view the importance of goats it is imperative to document available goat breeds in the
country with their attributes (phenotypic characterization). This can help improve ownership of breeders
as most of the advanced international breeds have been developed through breeders associations and
societies. The information on indigenous goat breeds in Pakistan is very scanty. Many of the breeds and
strains are undocumented. An attempt was therefore made to document Beetal goat breed in the
country. The major source of information was goat shows conducted at University of Agriculture
Faisalabad and throughout Punjab. Intense debates were held with the breeders to develop consensus
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on the score card for Beetals. A formal study on breeding objective for Beetal goats was also completed
and a booklet has also been published.
Six strains of Beetal breed have been documented. All the strains have pendulous ears. Body colors are
diﬀerent with diﬀerent preferences of breeders for diﬀerent body attributes. Breed is characterized as
meat and milk breed (primary and secondary breeding objectives). This is diﬀerent from that traditional
description of goats where it was black and white with large pendulous ears (now described as
Faisalabadi Beetal or Desi goat). The Nagri color (brown replacing black) is very common in Pakpattan
district and home-tract extends to Faisalabad. The Makhi Cheeni stain is more common in Bahawalpur
and Bahawalnagar districts. Splashing of brown (dark to very light) and black is characteristics feature of
the breed. Variation in shades of brown has also been documented. The Gujrati strain has brown
background color with light brown spotting. Solid color (light to dark brown) has also been included in
the list of acceptable colors. Nuqri is found in Rajanpur and DG Khan districts and has white color only. The
sixth strain in black colored RY Khan is found in Rahim Yar Khan district.
Besides color diﬀerences among various strains, preferences of breeders have also been documented.
Body length and height was most preferred size traits. Roman nose are less important in Faisalabadi,
Nagri and Gujrati breeders but important for RY Khan and Nuqri breeders. Skin shineand neness was
considered important by RY Khan breeders. Udder shape was important in all strains but teat size and
shape was rather less important at breeder level.
Phenotypic characterization and establishing beauty standards of Beetal was technically and logistically
challenging. It is hoped that this eﬀort will prove to be a corner-stone for future eﬀorts for documenting
indigenous breeds of other species as well. Breeders will select structurally correct animals that are more
productive and can have longer herd lives. Farmers need to be educated and facilitated to crystalize their
preferences for any strain of Beetal so that bucks selected for arti cial insemination have best of the
commercial attribute without compromising non-commercial qualities. A score card has also been
proposed.

Beetal does of diﬀerent strains at diﬀerent milking compe

ons
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Veal Production from
Surplus Calves of Cows
and Buﬀaloes
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There are about 6 million surplus calves in the country. Most of the
male calves are either sold after few weeks after their birth or die due
to malnutrition. If these surplus calves are raised as veal calves and
their rearing cost can be lowered than their international market
value when sold as veal meat, they can be a source of foreign
exchange for the country.
The project was aimed at determining the potential of calves of
Sahiwal cow, X-bred or pure Friesian cows and Nili-Ravi buﬀaloes for veal production. In the rst year of
the project, Friesian male calves were reared from birth to 25 weeks of age to explore their potential as
veal calves and to compare the eﬀects of milk and milk replacer given at two levels of intake. Second
objective was to generate information on the production cost of veal from these calves.
Basic information on the input cost and output have been generated on veal production from the pure
bred Friesian calves. Feeding cost per kg live weight gain during pre-weaning and post-weaning ranged
from Rs. 419-584 and 163-179, respectively. Milk fed calves attained body weight of 120 kg at an earlier
age than milk-replacer-fed calves (21 vs 25-26 weeks; Figure 1). Production cost of dressed meat from veal
calves having a live weight of 120 kg is ~Rs. 750. This gure may vary depending upon the input costs,
season of rearing, and decision to include or exclude capital and managerial costs.
The disease incidence in exotic cow calves was higher than our indigenous breeds of cow and or buﬀalo.
After research trials on local cow and buﬀalo calves, more information will be available on their
production potential and feeding cost for veal production. With the construction of CPEC, we will have
more opportunities to sell this veal to neighboring countries, leading to improved socio-economic status
of Pakistani livestock farmers
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Use of Additives for
Improving the
Quality of Mott
Grass Silage
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Mott grass is one of the high yielding fodder varieties available in
Pakistan. It is high quality forage that maintains its quality over long
re-growth intervals. This fodder has the potential to provide fodder in
the rst slump period (May-July) when other traditional fodders are
inadequate. If mott grass is preserved as silage during this period and
fed during second slump period (November-January), qualityfodder
supply can be ensured. Silage is a method of forage preservation
through stabilizing fermentation process by decreasing the pH within minimum fermentation period. In
silage, lack of oxygen and the accumulation of lactic acid inhibit its microbial metabolism and preserves
nutrients. Successful silage fermentation depends on achieving both anaerobic conditions and a low pH.
The low pH is usually accomplished through the fermentation of sugars in the crop to lactic acid by lactic
acid bacteria, which decreases plant enzyme activity and prevents the proliferation of detrimental
anaerobic microorganisms. It is the view point of some people that mott grass is diﬃcult to cut, having
low feeding value and is only ller. Its feeding value can be enhanced if cut at recommended stage and
preserved as silage. The mott grass has low concentrations of fermentable carbohydrates and the
addition of additives can improve the quality of its silage. Molasses enrich the fresh material with
carbohydrates and lls the gaseous pores, thereby reducing the in ux of oxygen in the silage. The present
study was conducted with an aim to nalize the proper stage of cut for feeding and to establish the best
additive, level of additive and fermentation period for mott grass silage making.
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Table: Mean comparison of Mott grass silage.
Factors
pH
Stage of cut
45 days
60 days
Additives
Molasses
Corn
Level of additives
(%)
0
1
3
5

Mean values (± SE) for
Lactic acid
DM

CP

Ash

4.30± 0.016 a
4.34 ± 0.018a

3.86 ± 0.012 a
3.86 ± 0.014 a

16.17 ± 0.017 b
18.20 ± 0.021 a

13.73 ± 0.026 a
12.59 ± 0.023 b

12.18 ± 0.015 a
11.25 ± 0.019 b

4.28 ± 0.029 b
4.36 ± 0.027 a

3.88 ± 0.010 a
3.84 ± 0.013 b

17.79 ± 0.026 a
16.59 ± 0.026 b

13.15 ± 0.012 a
13.17 ± 0.015 a

11.86 ± 0.022 a
11.57 ± 0.035 b

4.83 ± 0.019 a
4.29 ± 0.015 b
4.09 ± 0.019 c
4.07 ± 0.021 c

3.64 ± 0.012 c
3.87 ± 0.020 b
3.97 ± 0.015 a
3.97 ± 0.018 a

15.96 ± 0.032 c
17.08 ± 0.026 b
18.28 ± 0.026a
18.20 ± 0.026 a

12.04 ± 0.070 c
13.41 ± 0.029 b
13.63 ± 0.029 a
13.60 ± 0.029 a

11.47 ± 0.001 d
11.74 ± 0.006 b
11.72 ± 0.023 c
11.93 ± 0.021 a

3.83 ± 0.012 b
3.87 ± 0.009 a
3.89 ± 0.010 a

16.95 ± 0.023 c
17.32 ± 0.025 a
17.29 ± 0.025 b

13.12 ± 0.021 b
13.17 ± 0.006 a
13.19 ± 0.006 a

11.69 ± 0.035 b
11.72 ± 0.013 a
11.74 ± 0.023 a

Fermentation periods (days)
30
35
40

4.35 ± 0.020 a
4.29 ± 0.018 b
4.31 ± 0.014b

Values with diﬀerent superscripts within a row for each factor diﬀer signi cantly (P<0.05).

Conclusion
It was concluded that mott grass cut at 45 days of its regrowth is the best to harvest maximum nutrients
bene cial for more production. To produce the quality mott grass silage, use of molasses @ 3% fodder
dry matter and 35 days fermentation period are imperative.
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Use of Citrus Pulp in
Animal Feed
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Increasing population of Pakistan has elevated the demand of grains,
consequently increasing the competition between humans and
animals for grains, which has resulted in higher prices of concentrate.
Most of the livestock farmers are unable to feed concentrate to their
animals to ful ll their requirement which is adversely aﬀecting
performance of their animals. In this situation, there is demand for
exploring cheaper non-conventional feed resources that can replace
concentrate sources, especially grains.
Diﬀerent agro-industrial by-products especially fruit wastes can be used as an energy source for feeding
livestock. Citrus pulp is an important by-product obtained after extraction of juice from the citrus fruit. A
large quantity of pulp is being produced in Pakistan which is not commonly fed to animals. It causes
disposal problems as well as environmental pollution.
Citrus pulp was collected from a juice extraction company and was spread on polythene sheets for sun
drying. Chemical composition of dried citrus pulp indicates that it is an excellent source of nutrients that
can be fed to animals especially to ruminants. Various trials were conducted using buﬀalo bulls, buﬀalo
calves, lambs and early lactating buﬀaloes. Animals were fed forages and concentrate. The concentrate
contained 10, 20, 30 and 40% dried citrus pulp. These studies showed that dried citrus pulp could be used
successfully up to 40% in the diet of lambs and calves without any ill eﬀect on feed intake, digestibility
and growth performance.It can be used to substitute costly energy sources in the diet of ruminants,
resulting in cost eﬀective ration formulation.
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Table 1: Chemical composition of dried citrus pulp
Items (%)

Dried citrus pulp (%, DM basis)

Organic matter

94.40

Crude protein

6.56

Metabolizable energy (kcal/kg)
Neutral detergent fiber

3060
21.19

Acid detergent fiber

14.61

Ash

5.37

Table 2: Feed intake and weight gain in lambs and calves fed 40% dried citrus pulp of the
concentrate
Parameters (kg/day)
Dry matter intake
Crude protein
Neutral detergent ber
Acid detergent ber
Weight gain/day (g)

Lambs

C a l ve s
1.41±0.026
0.21±
±0.010
0.31±
±0.010
0.25±
±0.008
75.83±1.852

9.03±0
0.154
1.30±
±0.025
3.23±
±0.057
1.62±
±0.028
608±3.16
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Poultry Birds An Innovative Technology
for Poultry Industry
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Poultry industry is one of the most dynamic and vibrant sector.
Poultry industry ful ls protein needs of people in form of eggs and
meat. Hens which lay eggs are kept for one year duration and then
sold in Pakistan. Useful life of a hencan be extended from one year to
two or even three yearsbyinduced molting technique. Moulting is a
natural phenomenon during which poultry birdsreplace old feathers
with new ones, reduce feed intake, loose body weight and go out of
production and reproduction. Induced moltingresults inmore
number of eggs, bigger egg size, improved eggshell quality and less mortality. More than 75% hens are
molted in USA. Molting improves egg production, egg quality, reduces costs and industry
investments.Molting methods are of three basic types: 1) Feed withdrawal 2) Feed restriction 3)
Minerals/hormones supplementation. Feed withdrawal method is most widely used in poultry industry
throughout the world during which hens are not given feed from 7 to 14 days, broiler breeders (parents of
broilers) for three or even four weeks during induced molting process. For better egg production in
second year, weight loss of 25-35 % or even more is considered a pre requisite during induced molting
period. Most widely used feed withdrawal method nowadays is critically criticized by animal welfare
concerns at international level and being declared as unacceptable for molting hens in future. Due to its
severity, high mortality rates, low immunity, criticism by animal welfare societies, public concern due to
high risk of Salmonella, feed withdrawal method seems to be banned in near future.No doubt, poultry
farmers will need to moult their ocks and for this reason they would welcome a more desirable method
of moulting to maintain a well managed, cost-eﬀective and sustainable egg production system.An
alternate molting policy is the need of time to molt poultry birds in future.
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Keeping in view, a research project was successfully completed in eld conditions at Kamalia Chicks and
Kamalia Poultry Breeder Farms under University Industry Technology Support Program funded by Higher
Education Commission, Islamabad. Two thousand day old layer parent ock chicks were reared under
standard poultry farming conditions. During rst year, complete data was recorded for feed intake, body
weight, mortality, egg weight, egg production and hatchability. At the end of year one, one thousand
eight hundred layer breederhens were divided into twelve replicates each having 150 hens. These
replicates were allotted to non feed withdrawal (two levels of aluminum oxide), feed withdrawal and a
control group, respectively. Molting was induced by the method described by Yousaf (1998). Body weight,
feather replacement pattern,blood changes and egg production was recorded during induced molting.
Better production performance was recorded in second year of production than rst year. Best egg
production and more number of chicks were produced by hens molted by non-feed withdrawal methods
(Aluminum supplementation) followed by feed withdrawal and control groups. It is worth mentioning
that expenditures weresigni cantly less and more pro t was earned in second year than rst year.Induced
molting technology developed at University of Agriculture by non feed withdrawal method forpoultry
birdsis the method of choice for poultry industry with better production performance and higher pro t.
This technique got practical application and appreciation on national and international level because of
less mortality/stress with better immunity, egg quality,egg production and large egg sizeduring second
year.

A hen showing regressed comb during
molting process

A hen exhibiting shining comb during second
production cycle

Environment controlled layer farming in cages equipped with automatic equipments is increasing at a
very rapid rate in Pakistan. Hens are mostly kept for two or three years in these cages through induced
molting technique. Similarly, all the layer breeder ocks are molted in Pakistan and layer breeder farmers
earn more pro t in the second year of production from the breeder ocks, highlighting the importance of
this technique. Induced molting technique is equally bene cial for poultry farmers of Pakistan and
international poultry industry as an alternative of feed withdrawal method because it also addresses hens
welfare during molting.
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Table 1. Economic comparison of layer breeder ock during rst and second production
cycles (data given below is for the year 2011-2012).
Parameter

Year 1

Hen Housed
Total egg production
Female chicks hatched
Feed Consumption (Kg)
Hen Day Egg Production (#)
Chicks produced (#)
Feed consumed/Egg (g)
Feed consumed/Chick (g)
Total expenditures per hen
Total income per hen
Pro t per hen (Rs)
Pro t (Rs) from the ock

1936
332008
59.842
29.75
177.63
119.744
167.48
239.92
1811
3624
1813
3377619/-

Projected gures of 2000
ock

3626000/-

Regressed ovary/oviduct of a
hen during induced molting

Year 2 Molting Treatments
A
B
C
D
(Control)
450
450
450
450
97484
92144
90004
79130
64.737
63.384
63.025
45.858
37.42
37.42
36.93
41.468
237.2
230.4
232
195.8
129.455 126.768 126.051
91.717
157.76
162.41
159.18
211.787
346.48
243.30
345.14
460.81
1529
1537
1508
1657
4182
4091
4057
3017
2653
2554
2549
1360
113017 1059910 1027247
569840
8
530600 5108000 5098000 2720000/0///-

A non-molted hen showing functional ovary and oviduct
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Montanide® Adjuvanted
Combined Hemorrhagic
Septicemia-Mastitis
Vaccine
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Field surveys of major dairy animal diseases in Pakistan have
indicated that hemorrhagic septicemia (HS; colloquially known
as "gulghotoo"; plate 1) and mastitis (colloquially known as
"Sauroo"; plate 2 are economically the most important diseases
of buﬀalo and cattle
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Plate 1: An HS aﬀected buﬀalo

·
·

·
·

·
·

·
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Plate 2: Mastitis in a cow

50% reduction in HS incidence would be suﬃcient to bridge the gap between growing milk demand
and supply.
Vaccination using diﬀerent types of vaccines (e.g. formalin-killed alum precipitated bacterin, oil
adjuvanted vaccines) is the single most important control measure against HS in Pakistan and in some
other countries.
Alum precipitated bacterin is still the most commonly used HS vaccine in Pakistan but it gives
immunity for a short duration i.e. 3 months
Mastitis (in ammation or swelling of milk producing organ) is another common dairy animal disease
which although not fatal, causes colossal economic losses to our resource-poor dairy farmers and
milk processing industry
Research conducted over the past four decades has shown that at the very least 20% of cows and
buﬀaloes are aﬄicted with this disease.
The huge mastitis aﬀected population of buﬀaloes and cattle not only sustains nearly 25% reduction
in their milk yield but the milk produced is also unwholesome for human consumption as it contains
pathogenic bacteria, toxins and other harmful substances some of which are not destroyed by UHT
treatment
Whereas vaccination against HS is routinely practiced in Pakistan, control measures against mastitis
including vaccination are not routinely adopted at most farms in Pakistan.

A breakthrough of University of Agriculture Faisalabad in the simultaneous control of HS and
Mastitis
· A combined HS-mastitis vaccine incorporating local isolates of Pasteurella multocida, Staphylococcus
aureus and Streptococcus agalactiae was prepared and tested under laboratory and eld conditions at
the Mastitis Research Lab. Department of Clinical Medicine and Surgery, University of Agriculture,
Faisalabad (Plate 3).
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The study was compartmentalized into
two phases. In phase I (laboratory
s e t t i n g s ) , i s o l a t e s o f Pa s t e u r e l l a
multocida, Staphylococcus aureus and
Streptococcus agalactiae isolated from
eld cases of HS and mastitis were
scrutinized for virulence/ pathogenicity
and immunogenicity in laborator y
animals.
Bacterin- toxoids of S. aureus and Str.
agalactiae were blended with prepared
antigen of P. multocida, Montanide® ISA
201 VG, thimerosal and sodium azide to
prepare combined HS- mastitis vaccine
that was evaluated for sterility, safety and
side eﬀects under in vitro conditions and
in vivo in cattle, buﬀaloes and mice.
A challenge-protection assay conducted
Plate 3: Montanide® Adjuvanted Combined
in immunized mice indicated 100%
Hemorrhagic Septicemia-Mastitis Vaccine
survival of challenged mice.
The vaccine was physically stable in terms
of pH, sedimentation, color, appearance,
and syringibility for 6 months observation period at room temperature.
In Phase II ( eld evaluation), the combined vaccine was evaluated in adult cattle and buﬀaloes and
calves of cattle and buﬀaloes. A total of 70 S. aureus and Str. agalactiae free lactating buﬀaloes (n=45)
and cows (n=25), 50 lactating cows (n=25) and buﬀaloes (n=25) positive for S. aureus/Str. agalactiae
and dairy calves (buﬀalo calves n=70; cow calves n=50) aged up to 1 year were treated with 2 doses of
combined HS-mastitis vaccine at 21 day interval and evaluated (where relevant) for 6 months in terms
of ELISA based antibody titers against P. multocida, S. aureus and Str. agalactiae, incidence of HS, local
and systemic reactions, incidence and prevalence of S. aureus and Str. agalactiae mastitis, severity of
mastitis, milk somatic cell count, milk yield, cost eﬀectiveness and vaccine eﬃcacy.
ELISA based antibody titers against P. multocida, S. aureus and Str. Agalactiae were signi cantly
(P˂0.05) higher in vaccinated groups than in unvaccinated groups.
Two cases of HS were recorded in vaccinated animals vis-à-vis 7 cases in un-vaccinated animals.
Incidence of S. aureus and Str. agalactiae over 180 days in vaccinated and un-vaccinated cows and
buﬀaloes initially cultural –ve for these pathogens was 3 and 10, respectively; the corresponding
gures in groups initially culture +ve for these pathogens being 2 and 12, respectively.
Cumulative mean somatic cell counts in vaccinated groups were signi cantly lower (P<0.05) than
those in respective unvaccinated controls.
Milk yield was signi cantly higher (P<0.05) in vaccinated cows and buﬀaloes than in un-vaccinated
controls. Mastitis severity scores were signi cantly lower (P<0.05) in vaccinated groups than in
unvaccinated controls.
The vaccine tested had a vaccine eﬃcacy 84.78 and 90.25% against HS and mastitis, respectively with

INNOVATIONS CATALOGUE

·

297

a nancial bene t worth Rs 2,060,300.
In sum, Montanide® adjuvanted combined HS-mastitis vaccine had preventative role against HS and
both preventative and curative role against S. aureus and Str. agalactiae associated mastitis.

Desirable attributes of Montanide® Adjuvanted Combined Hemorrhagic Septicemia-Mastitis
Vaccine
·
·
·
·

Control of HS and mastitis in tandem with a single vaccine would be achieved,
Less frequent handling of animals required for vaccination against HS and mastitis.
Combined HS-mastitis vaccination may potentially be more protective and cost-eﬀective by virtue of
its Montanide® adjuvant.
Prospects of initiation of control of mastitis against which a "do nothing" policy is in place virtually
throughout the country
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Mastitis Diagnostic Kit
and Mastitis Vaccine
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Ghulam Muhammad
Department of Clinical Medicine and Surgery,
Faculty of Veterinary Sciences,
University of Agriculture, Faisalabad

At least 20% cows and buﬀaloes in Pakistan produce unwholesome
milk because of mastitis (in ammation or swelling of udder). Most of
the diseased animals are aﬀected by sub-clinical or hidden form of
mastitis.
Milk of mastitis aﬀected animals contains higher than normal number
(200,000/ml) of white blood cells (pus cells).
Increased number of white blood cells in milk can be detected by mixing milk with 3% solution of Surf
Excel (Muhammad et al., 2010. Tropical Animal Health and Production, 42:457-464) in equal proportions
(Surf Field Mastitis Test; SFMT).

Adoption of Innovative Surf Field Mastitis Test in Pakistan and other Countries
Because of ease of execution, sensitivity of detection, inexpensive and user-friendly nature of the SFMT,
thus far it has found applications/recognition with the organizations indicated hereunder:
I. Military dairy farms throughout Pakistan conduct this test on routine basis under instructions from
GHQ (GHQ Noti cation No. 5865/166/RVF/O&T, dated 11.6.1999).
ii. SAIC (SAARC Agricultural Information Centre, Dhaka, Bangladesh) has developed a video on SFMT
for demonstration of the test to farmers and extension agencies operating in SAARC countries. This
video can be had from SAIC (www.saic-dhaka.org). SAIC has also recognized Surf Field Mastitis Test
as a success story in the book entitled "SUCCESS STORIES ON TRANSFER OF FARM TECHNOLOGY
IN SAARC COUNTRIES" compiled and edited by Muhammad Abdullah and published in 1998 by
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SAARC Agricultural Information Centre (SAIC) BARC
Campus, Farmgate, Dhaka 1215, Bangladesh, pages:
71-75. The title of the success story described in
these pages is Surf Field Mastitis Test (SFMT): an
inexpensive tool for evaluation of wholesomeness
of fresh milk.
iii. In order to improve the quality of raw milk procured
for processing and to increase the pro tability of
dairying in Punjab, Nestlé Milkpak and Engro Foods
are currently training their eld staﬀ on the test
procedure and its uses in early spotting of hidden
mastitis. Nestle Milk Pak is paying milk quality
bonus @ 20 paisa per litre of milk to those farmers
who adopt Surf Field Mastitis Test on regular
basis. Other dairy companies (Chaudhry Dairies,
Olpers, Nurpure milk etc.) are likely to follow suit of
Nestlé Milkpak Ltd.
iv. Surf Field Mastitis Test was adopted by 10 district
Surf Field Mastitis
Livestock Extension Project in Punjab (an Asian Dev.
Test kit
Bank Project).
v. The test has become a part of the training curricula of
Remount Veterinary School, Sargodha, Livestock
Production Research Institute, Bahadur Nagar, Okara,
Livestock Extension Training Centre, Bahadur Nagar,
Okara, In Service Animal Husbandry Training
Institute (IAHTI) Peshawar, Buﬀalo Research Institute
Bhunikey etc.
vi. It is a routine test at veterinary hospitals in Punjab
and other provinces. Farmers advisory service of
Livestock and Dairy Development Department,
Punjab have published a brochure on surf test and
advocate the use of this test to farmers who contact
this service on phone.
vii. Pakistan Dairy Development Company has registered nearly 1000 dairy farmers from all over
Pakistan. Through its network of Farm Production Advisors, Pakistan Dairy Development Company is
promoting the use of Surf Field Mastitis Test among the registered farmers for the purpose of mastitis
treatment and control and improvement in milk quality.
viii. Directorate of Animal Disease Surveillance and Reporting, Livestock &Dairy Development
Department (Punjab) through its eld staﬀ is training the dairy farmers in Punjab on the use of Surf
Field Mastitis Test in diagnosis, treatment and control of mastitis.
ix. The test is being used in other countries like UAE, China, Nepal etc.
Several NGOs (e.g. SUNGI, Carritas International, Bunyad) have disseminated information on this
innovative test to end-users (farmers).
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Positive surf test reaction (sub-clinical mastitis)
in the 2 lower milk samples. Notice that the milk
from the 2 lower quarters became thick (like the
white of egg) on addition of surf test solution to
milk
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Milk from a buﬀalo suﬀering from
clinical mastitis in 3 of the 4 quarters,
there is no need to execute Surf Field
Mastitis Test.

Farmers being trained in the execution of Surf Field Mastitis Test for dignosis of subclinical (hidden) mastitis
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A youth being trained in the execution of Surf Field Mastitis Test for dignosis of
sub-clinical (hidden) mastitis

Development and Commercialization of
Mastitis Vaccine
To control the scourge of mastitis, several candidate mastitis
vaccines were investigated at the University Agriculture,
Faisalabad.
The most promising results in mastitis control were obtained
with vaccine incorporating a bio lm producing local isolate of
Staphylococcus aureus.
Both SFMT kit and mastitis vaccine available as an output of an
agreement inked between Business Incubation Center,
University of Agriculture, Faisalabad and Um Enterprises,
Karachi.
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Camphorated oila lifesaving drug
for animals
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Ghulam Muhammad
Department of Clinical Medicine and Surgery,
University of Agriculture, Faisalabad

P h a r m a co l o g i c a l a c t i o n s o f c a m p h o r a n d
camphorated oil
· Camphor ('Mushak Kafoor' in Urdu) is a terpenoid derived from the

·

·

·
·
·
·

twigs and woods of camphor laurel tree (Cinnamomum
camphora) or made synthetically from turpentine oil
Camphorated oil is a circulatory and respiratory stimulant that can be used in the treatment of
disease conditions of animals characterized by septicemia, pneumonia, collapse or shock,
threatened heart failure, hypothermia due to sudden exposure to cold/rain
In Germany, it was used to revive the circulation in dying human patients in which the automatic
centers of the hearts were believed to be failing. Camphor stimulates the centers in the medulla,
which may account for its bene cial eﬀect upon the circulatory system; that is, through stimulation
of the vagus and vasomotor centers
It is a mild antipyretic by virtue of its property to dilate vessels of the skin and by virtue of its ability to
induce sweating
For dog patients, it can be used as a heart stimulant and life saver.
It also relieves congestion of internal organs (decongestant) and is thus useful in the treatment of
cold, pneumonia, bronchitis and cough
Camphor has a bleeding stopping action
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Indications
1.
2.
3.
4.
5.
6.
7.
8.

Life threatening septicemia and other life threatening conditions
Pneumonia, cold, cough, bronchitis and congestion of internal organs
Collapse or shock
Threatened heart failure
Hypothermia due to sudden exposure to cold/rain etc.
Gastroenteritis
Blood in milk
Enhancer of performance of race horses

Dose and administration
1.
2.
3.

Cattle and buﬀalo, horses 30-60 mL in the pectoral muscle
Dog 1 ml deep intramuscular
Sheep and goat 2-3 mL deep intramuscular
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Targeted selective
treatment for control of
drug resistant/susceptible
Haemonchus contortus
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Zia-ud-Din Sindhu
Department of Parasitoloy,
University of Agriculture, Faisalabad

Small ruminant industry is a pro table business for poor Pakistani
families because of higher growth rate, low capital investment, high
reproductive performance, no special need of cultivation of crops and
their ability to maintain themselves on bush lands or pastures for
grazing. But pro table sheep and goat farming is aﬀected by many
diseases particularly parasitic problem. Among parasitic diseases,
Haemonchus (H.) contortus is the most dangerous because of its
economic signi cance worldwide. This parasite sucks 0.03-0.05 ml blood per day that leads to a condition
called haemonchosis. Usually the infection with H. contortus causes severe anaemia and
hypoproteinemia which ultimately leads to pale mucus membranes, reduced productivity, depression
and death in severe cases. For control of H. contortus, traditional practices are adopted to deworm the
entire ock. Due to excessive and un-necessary use of commercial anthelmintics, parasite has developed
resistance against these drugs. Thus, there was need for new technologies for an economical control of
these drug resistant parasites.
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Technology for control of parasites:
FAMACHA system is an eye color scoring chart which has ve color categories for comparison with color
of the mucus membranes of lower eyelids. Score “1” on the card means healthy and score “5” indicates
severely anaemic animal or in need of treatment. In this system, only those animals are given treatment
which fall in the categories of “4” and “5” or in other words they are in danger of dying due to anaemia
caused by H. contortus. FAMACHA System has been standardized for use in Pakistani sheep and goat
breeds.
On the other hand, for long term protection of animals against infection with H. contortusa new
treatment method has been tested which is equally eﬀective against drug resistant and drug susceptible
parasites. Copper Oxide Wire Particles (COWPs) are potentially cheap alternative to anthelmintics
especially where anthelmintic resistance has developed in H. contortus. In studies conducted in Pakistan
COWPs have been found very eﬀective in controlling drug resistant as well as drug susceptible H.
contortus. These particles killed the H. contortus with an eﬃcacy of more than 90%. Thus, farmers are
advised to select the animals for treatment using FAMACHA system instead of treating all animals in herd
and use COWPs for this purpose.

Bene ts
Following are the bene ts of using this new method of treatment.
i.
Targeted selective treatment reduces the treatment cost as only 20-30% herd had to be dewormed,
which results in 70-80% reduction in anthelmintic treatment
ii. Slows down the development of drug resistance on farm.
iii. Themost susceptible animals can be removed from the ock after identi cation with FAMACHA
system to improve the genetic status
iv. COWPs are equally eﬀective against drug resistant and susceptible worms
v. Single treatment with COWPs is suﬃcient for 3-6 months
COWPs also help in overcoming the copper de ciency in animals, which is an additional bene t

Figure 1. Figure showing FAMACHA card used for eye color scoring of infected goats, and copper oxide
wire particles used for treatment of infected goats.
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Phytotherapy: An Easy
and Economic way to
Cure the Gastro-Intestinal
Parasites in Sheep
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Muhammad Sohail Sajid and Raziya Nadeem
1

Department of Parasitoloy,
Department of Chemistry,
University of Agriculture, Faisalabad
2

Sheep production in Pakistan has an economic and social impact on
rural farmers. Gastro-intestinal (GI) parasitic infection in young sheep,
goat and cattle is a global problem having production losses up to
50%. Due to increase in drug resistance, there is renewed interest in
ethno-veterinary medicine and plants with anthelmintic properties in
both temporal and tropical countries. Various plant species have the
ability to minimize the degree of parasite infection in sheep. The
direct or indirect eﬀect of improved mineral, trace elements and/or protein status of the livestock leading
to reduced parasite intensity or improved immunity to nematode parasites. Identifying the mineral
de cient pasture, feed and soil is important to boost the immunity of animals associated with the
minerals. Trace minerals that have been identi ed as important for normal immune function and disease
resistance are Zinc, Manganese, Selenium and Copper in many eld conditions. Nature has blessed the
rangelands of our country with a diversi ed nature of medicinal plants which are enriched with trace
elements. It would be important to assess and correlate the current status of diﬀerent minerals level in
our soils, forages/medicinal plants and animals.
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Objectives
·
·
·

Determination of seasonal prevalence of GI parasites of indigenous breeds of sheep and their
mineral pro le.
Determination of trace element contents (Cu, Co, Mn, Zn) in plants and soils of the respective grazing
sites.
Determination of the association between trace element pro le and GI parasitic burden in naturally
grazing sheep of the study sites.

Results
The highest prevalence of gastro-intestinal parasites was recorded 65.62% in district Chakwal during
autumn 2014, followed in order by 34.11% in district Chakwal during spring 2015, 32.81% in district
Sialkot during spring 2015, and 32.55% in district Sialkot during autumn 2014. Among variables like age,
sex and breed, only sex was found signi cant in district Sialkot during autumn 2014 and spring 2015. In
district Chakwal during autumn 2014, sex and breed was found statistically associated (P < 0.05) with GI
parasites while during spring 2015, GI parasites was found statistically associated (P < 0.05) with age and
sex.
During autumn 2014 and spring 2015, diﬀerent forage species were identi ed with diﬀerent
concentration of selected trace elements (Cu, Zn, Mn, Co) in both districts. Mean concentration of Zn, Cu,
Mn and Co in grazing eld soils showed a non-signi cant (P > 0.05) variation among soils of diﬀerent
tehsils of Sialkot district during autumn 2014 and spring 2015. However, mean concentration of Zn, Cu,
Mn and Co in grazing eld soils showed a signi cant (P < 0.05) variation among soils of diﬀerent tehsils of
Chakwal district during autumn 2014, while non-signi cant (P > 0.05) during spring 2015.
Statistically, concentration of Zn, Cu, Mn and Co in serum showed no variation (P > 0.05) among diﬀerent
tehsils of Sialkot district during autumn 2014. While the concentration of all selected trace elements in
serum showed variation (P < 0.05) among diﬀerent tehsils of Sialkot district during spring 2015 except Co.
In Chakwal district the concentration of all selected trace elements in serum showed variation (P < 0.05)
among diﬀerent tehsils during autumn 2014 except Zn. However, the concentration of Zn, Cu, Mn and Co
in serum showed no variation (P > 0.05) among diﬀerent tehsils of Chakwal district during spring 2015.

Conclusion
·
·
·
·
·

Sex and breed was found signi cantly associated with GI parasitism.
During autumn and spring, diﬀerent forage species were identi ed with diﬀerent concentration of
selected trace elements (Cu, Zn, Mn, Co).
Mean concentration of Zn, Cu, Mn and Co in grazing eld soils showed a non-signi cant (P > 0.05)
variation.
Concentration of Zn, Cu, Mn and Co in the collected serum of sheep was varied signi cantly
The mean concentration of Cu, Zn and Mn in serum is found inversely proportional to the mean EPG
of sheep.
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Collection of samples from selected districts of
Punjab, Pakistan. A & B = collection of faecal and
blood from sheep, C & D = collection of soil and
plants from grazing site

Preparation of forages for pre-treatment of
elemental analysis. A = identi cation of forages. B =
separation of leaves.
C = Forages were dried in incubator.
D = grinding of plants.

Eggs identi ed in sheep population through
co nve nt i o n a l m i c ro s co p i c co p ro l o gi c a l
examination (10x).

Forages collected from selected districts of Punjab,
Pakistan. A = Olea ferruginea. B = Peganum harmala.
C = Lantana camara. D = Morus nigra. E = Trichodesma
indica. F = Prosopis glandulosa. G = Prosopis juli ora. H
= Ipomoea carnea. I = Justicia adhatoda. J = Buxus
pappillosa. K = Acacia modesta. L = Parthenium
hysterophorus.

INSTITUTE OF
MICROBIOLOGY
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Development and
Standardization of Swab
Test on Animal Food (STAF)
for the Detection of Antibiotics
Residues in Meat, Milk and Eggs
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Sajjad ur Rahman and Sultan Ali

Institute of Microbiology,
University of Agriculture, Faisalabad

Indiscriminate use of antibiotics as therapeutic in the production of
livestock and poultry re ect as residues in the animal food like meat,
milk and eggs. Such residues in the animal food chain may pose
diﬀerent threats to the consumers; moreover the drug residues will
also cause rejection or condemnation of the processed meat, milk and
egg products thereby causing economic loss. For the detection of
antibiotics residues in the animal food, the option of expensive and
time consuming methods like HPLC are in operation.
In parallel to the international US and European standards all the animal foods must be free from
antibiotic residues or possibly under permissible concentration as detected through PHAST and STOP
test respectively. We have developed and standardized STAF test technology applicable for better care of
the quality and health safety concerns. This widely applicable microbiological test, was standardized to
screen out animal foods (Eggs, Meat and Milk) containing antibiotics residues.
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Swab Test on Animal Food (STAF) was developed indigenously for screening the animal foods for the
detection of antibiotic residues. In this test local isolated culture of Bacillus was characterized and used as
an indicator microorganism due to its high sensitivity to detect a wide range of antibiotics (sensitive to 30
antibiotics) commonly recommended for treating various animal disorders. In a separate study
conducted in the Institute of Microbiology, UAF, the optimum concentration of 1X105/mL (spore
suspension) was established to promote reproducible results with best sensitivity. The medium was
o
formulated which promoted the active growth of Bacillus subtilis (JS2004) at 30 C under aerobic
condition. Polystyrene plates were designed to hold the sterile medium along with the required organism
culture intact and the ready to use plates are available for one month under refrigeration temperature.
The STAF test technology was further improved in 2016 where the agar overlay method was found more
suitable and results may be visible from 16 hours onward instead of 24 hours of incubation. Special
nutrient agar was used to hold the spore suspension. At the speci c concentration, the inhibition zone
around Neomycin control disc remained around 16 mm which served as test control. Appearance of clear
zones of growth inhibition around test swab samples containing absorbed food (within 16 hours) at room
temperature was well illustrated in Plate A.

Plate A. Slide showing typical STAF test with three test samples (1,2 &3) and control (4) test pattern.

Results Interpretation:
1.
2.
3.

4.

Test swab with zone measuring less than 2 mm is considered as negative and indicating antibiotics
residues present in food within the permissible level.
Test swab samples showing no zone of inhibition are negative for antibiotics residues.
Test swab samples showing more than 2 mm wide inhibition zone is considered as positive for the
presence of antibiotic residues indicating the food containing the antibiotics beyond their
permissible level thus declared as un t for human consumption.
Neomycin (5µg) with more than 16 mm zone diameter.is used as test control
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Technology for
the Control of Mosquito
larvae population in
water BIOMOSKILL PLUS
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Sajjad ur Rahman and Rizwan Aslam

Institute of Microbiology,
University of Agriculture, Faisalabad

During the rst outbreak year (2011) of dengue fever in the country
eﬀorts were made to curtail the spread in the community. We took the
speci c task in the Biological control of mosquito population using
Bti. The initial results with the suspension culture of Bacillus
thuringiensis alone were encouraging enough to go for its application
strategies. This Biomoskill Plus tiles were introduced for the rst time
and its successful trails were accomplished with the control of Ades,
Culex and Anopheles larvae in the water. Only mosquito larvae are killed and the presence of Bti does not
harm the other invertebrate larvae, moreover, the water remained t for animal consumption.
The active ingredients of B. thuringiensis and B. sphaericus showed their equal larvicidal potential against
all the major types of mosquito population (Table 1). The ratio of 1:1 proved optimal for the control of
larvae.
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Table 1. Larvicidal activity of Biomoskill plus suspension against diﬀerent mosquito types larvae
Mosquito Larvae
Culex
Anopheles
Ades

LC-50
1X10-6.75
1X10-6.6
1X10-6.5

Appropriate management of vector control is essential to curtail the further spread of mosquito born
infection in the public community. Biomoskill plus provide best biological control strategy which is easy to
use and safe for sustainable control of mosquito population in the environment.

Plate 1. Earthenware tile adsorbed with
bioactive compound for the active control
of mosquito larvae in water

For the killing of mosquito larvae in the water, a product Biomoskill plus (Plate 1) was successfully
developed in the Institute of Microbiology in collaboration with EFS/USDA grant. The earthenware brick is
adsorbed with the speci c Bacillus thuringiensis and Bacillus sphaericus basic ingredients which provided
sustainable release of active compound in the water and speci cally targeted the mosquitos larvae. It is
recommended for application in the ponds and water reservoirs, lakes, swimming pools, water courses
and canal. Water proved perfectly safe as drinking purpose for animals. It will reduce the mosquito
population in the surrounding environment thus leads to reciprocal reduction in the Malaria, Chicken
Guinea virus, Dengue fever virus and Zika virus incidence in human.
Biomoskill plus is easy to apply and it does not present any environmental pollution and its application is
safe for the public.

Contents:

Indications:

Each tile is adsorbed with active components of Bti
for sustainable release.

This brick will sustainably release Bti compounds
in open water to kill the larvae of Aedes, Culex and
Anopheles spp. in 4-6 hours. This tile will remain
eﬀective for the period of 6 months.

Usage:
One tile is suﬃcient to control mosquito larvae in 150 gallons of water.
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Development of
Pro-lac for Better
Growth and Health
in Poultry
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Muhammad Ashraf and Sajjad-ur-Rahman

Institute of Microbiology,
University of Agriculture, Faisalabad

In Pakistan, human population is increasing along with the food
demand and there is need to explore new technologies to ful l the
requirement of food. The poultry industry has emerged up as a good
substitute of beef and mutton. Various infectious diseases are threat
for poultry production. That is why the antibiotics are used in poultry
industry, as prophylactics, therapeutics and growth promoters.. These
antibiotics causing not only serious problems in poultry but also
leaving behind harmful residual eﬀects in meat and eggs. The lavish
use of antibiotic growth promoters in poultry medicine has caused a large pressure on the micro ora and
as a result such bacterial strains have developed which are more resistant to antibiotics and cause
diseases in humans or animals. This has spurred the use of probiotics in the place of antibiotics.
These are cultures of live microorganisms, which may be mono or mixed cultures. When these cultures
are given to animal or man in suﬃcient quantity, they have a health bene t on the host. The proposed
mechanism of action is attributed to the lowered pH, production of other primary and secondary
antimicrobial metabolites (fatty acids, bacteriocins), competition for nutrients and colonization on the
epithelial tissues of intestine.
The application of probiotics in poultry has gained considerable interest for the last few years. Many
types of microorganisms have been used as probiotics. Lactic acid bacteria are the part of microbiota of
human and animal origin. In recent years, lactic acid bacteria have attained major attention for probiotic
activity because they are generally regarded as safe (GRAS). Among Lactic acid bacteria, Lactobacilli are
the most important bacteria gaining more consideration in the area of probiotics. The role of
Lactobacillus is a multifactor process after entering the intestinal tract, live microorganisms or
biologically active substances produced by them may activate speci c and non-speci c host immune
systems for the prevention and control of various infectious diseases.
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Many Lactobacillus strains, isolated from various sources, are being used as probiotic agents and it is
unlikely that all functional characters of a probiotic are present in each species/strain. It needs thorough
study and documentation. Generally recognized bene cial properties are the origin of the strain being
used, the surviving ability within the GI tract, nonpathogenic activities and the modulation ability in
immune responses. As a result of focused studies conducted in Institute of Microbiology, the
Lactobacillus acidophilus 3, Lactobacillus rhamnosus and Lactobacillus salivarius were isolated and
selected for evaluation under controlled experimental conditions. The Lactobacilli (PRO-LAC) product
was formulated in liquid fermentation medium and named as chicken speci c Lactobacilli.

On the whole, the group, which was administered @ 1x108/kg body weight CFU through drinking water,
showed signi cantly better results by attaining 48.5 and 55.7 GMT against ND and IBD vaccines,
respectively. This group also showed signi cantly higher live body weight(1808.4±1 g), lower feed intake
(3755.80 ±5.04 g) and decreased feed conversion ratio(2.09±0.04). It was concluded that these locally
isolated Lactobacillus species had better eﬀect as probiotics in broiler chicken. These are as good as
imported brands of Probiotics. It is recommended that these locally formulated Lactobacilli rich probiotics
(PRO-LAC) be utilized for best growth and immunity in broiler birds.

