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ABSTRACT
 The incidence and prevalence of ciliates from cattle and buffaloes from various places have been ascribed to Balantidium coli as well as 
Buxtonella sulcata causing confusion about validity of the species in ruminants. The objective of the study was to identify the parasitic ciliates in 
faeces of buffaloes using parasitological techniques. A total of fifty samples of buffaloes and fifty samples of pigs were collected for comparison and 
to study the difference between pig and buffalo parasitic ciliates. Samples were analysed by direct smear, flotation and sedimentation techniques. 
Micrometry revealed significant difference between size of pig ciliates (73.93(µ) ±2.18 x 62.67(µ) ±1.82) and buffalo ciliates (131.20 (µ) ±4.51 x 
97.53(µ) ±2.62). Buffalo ciliate were having visible ridge on the cell surface which ran from anterior end posterior end. The cytostome (mouth) was 
located opposite to direction of motion. The pig ciliates did not show any ridge and the location of mouth was at tapering anterior end which was 
towards the direction of motion. These morphological differences suggested that the faecal ciliates recovered from buffaloes ciliates were Buxtonella 
sulcata while those from pigs were Balantidium coli. The movements of B. coli were fast as compared to B. sulcata.
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 There are conflicting reports of host range of 
Balantidium coli in literature. It has been reported as a 
common ciliate parasite of ruminants, pig and man 
(Samad, 1996; Randhawa et al., 2010; Roy et al., 2011; 
Sudan et al., 2012; Gupta et al., 2014). Other workers 
(Levine, 1985; Schuster and Ramirez-Avila, 2008; Bauri 
et al., 2012) consider it as only a parasite of man, pig and 
primates. Schuster and Ramirez-Avila (2008) classified 
Balantidium coli under subkingdom: Protozoa, phylum: 
Ciliophora, class: Litostomatea, order: Vestibuliferida and 
family: Balantiididae, whereas, Jameson (1926) classified 
Buxtonella sulcata under subkingdom: Protozoa, phylum: 
Ciliophora, class: Kinetofragminophorea, order: 
Trichostromatida and family: Pyenotrichidae. The study 
was conducted to differentiate morphology and behaviour 
of B. sulcata from cattle and B. coli from pig.

MATERIALS AND METHODS

 Fifty faecal samples each from buffaloes and pigs 
were collected from Hisar, Haryana. The samples were 
analysed by direct smear, flotation and sedimentation 
techniques. Heat killing was performed by heating the 
slide gently over a flame, to immobilize Balantidium coli 
trophozoites for micrometry and photography. Digital 
m ic rome t ry,  phase  con t r a s t  m ic roscopy  and 
microphotography of the faecal ciliates was done with the 
help of advanced trinocular digital microscope (Karl 
Zeiss). The data generated was statistically analysed using 
t test for morphological comparison of micrometry data.

RESULTS AND DISCUSSION

 There was significant difference between size of 
faecal parasitic ciliates in buffaloes and pigs, as shown in 

Table 1. It is quite evident that buffalo ciliates and pig 
ciliates are having different size range as trophozoites and 
cysts collected from buffaloes are much bigger than those 
collected from pigs. There is no difference in the size of 
macronucleus of the trophozoite of the ciliates collected 
from either pigs or buffaloes.
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Table 1. Size range of ciliates in buffaloes and pigs

Parameter Trophozoite/ Pig ciliates Buffalo t-value P value
 Cyst/ (ME±S.E) ciliate
 Macronucleus (95% CI) (ME±S.E)
   ( 95%CI)

Length (µ) Trophozoite 73.93±2.18 131.20±4.51 11.43 .001
  (69.66 - (122.37 -
  78.20) 140.03)

Width (µ) Trophozoite 62.67±1.82 97.53±2.62 4.29 .001
  (59.09 - (92.39 -
  66.25) 102.67)

Length (µ) Cyst 55.93±2.87 81.13±5.11 10.91 .001
  (50.29 - (71.10 -
  61.57) 91.16)

Width (µ) Cyst 57.67±2.80 81.47±4.96 4.17 .001
  (52.17 - (71.74 -
  63.17) 91.20)

Length (µ) Macronucleus 30.40±1.60 30.87±0.91 0.25 .802
  (27.26 - (29.08 -
  33.54) 32.66)

 In addition to the difference in size, the other 
morphological differences were also observed. Mouth was 
located at tapering anterior end towards the progression of 
trophozoite as seen during motion in ciliates of pigs, while 
ciliate of buffaloes showed that mouth was located at 
posterior end i.e. opposite to the direction of motion. 
Additionally, there was presence of a curved ridge which 
ran from the anterior end to the posterior end of the buffalo 

151

ciliate. The size range and morphological features indicate 
that the pig ciliate was Balantidium coli while buffalo 
ciliate was Buxtonella sulcata.

 One interesting behavioural difference between 
trophozoite of B. coli and B. sulcata was the speed of 
movement. The movements of B. coli were very fast as 
compared to B. sulcata. The fast moving B. coli often 
disappeared from the microscopic observation view before 
a photograph was taken. Heat killing was used to facilitate 
photography and micrometry. Cysts of Balantidium coli in 
pigs and Buxtonella sulcata in buffaloes looks similar like 
having double wall around the cysts but have significant 
difference in size, as shown in Fig. 1.

 There was significant difference between size of 
Buxtonella sulcata in buffaloes and Balantidium coli in 
pigs, the later being smaller. The morphometric results of 
the trophozoites and cysts of B. coli in this study are in 
agreement with previous studies (Schuster and Ramirez-
Avila, 2008).

 The morphology of the trophozoites and cysts of 
B. sulcata in this study are in agreement with previous 

Fig. 1. Cyst of Balantidium coli (A) and Buxtonella sulcata
(B) showing double wall and size (40x)

Fig. 2. Trophozoitae of Balantidium coli with prominent cytostome (A),
cilia (B) and kidney-shaped macronucleus (C) (40x)

Fig. 3. Trophozoites of Buxtonella sulcata showing cytostome (A) opposite
to the direction of movement (Arrow), ridge (B) and cilia (C) (40x)

Fig. 4. Trophozoites of Buxtonella sulcata showing kidney-shaped
macronucleus (A) (40x)

studies (Rees, 1930; Al-Saffar et al., 2010; Sultan et al., 
2013). The most obvious morphological character of the 
trophozoites is the presence of a curved ridge which runs 
from the anterior end to the posterior end (Jameson, 1926; 
Rees, 1930). On the basis of the above characteristics we 
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concluded that pig ciliates are Balantidium coli and buffalo 
ciliates are Buxtonella sulcata. Levine (1985) suggested 
that the species present in ruminants (i.e. cattle, buffaloes, 
camels) is actually B. sulcata. This view is supported by 
our results and other works done on cattle and buffaloes 
(Tomczuk et al., 2005; Goz et al., 2006; Al-Saffar et al., 
2010). Ponce-Gordo et al.(2008) also stated that “it is a 
common mistake on identifying any ciliates in faces of 
animals as B. coli”.
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ABSTRACT
 A study was conducted to assess the effect of reducing crude protein level without and with the addition of enzyme protease in diet of meat 
type birds reared in environment controlled broiler house (ECBH). Seven hundred twenty meat type chicks were divided into 5 groups. Five diets 
were formulated for different phases. Each diet was fed to triplicate group of chicks having 48 birds in each replicate. During all phases, control diet 
(T0) was formulated as per ICAR specifications and two diets were prepared by reducing 1 and 2% crude protein level (T1 & T2) and another two 
diets (T3 & T4) with the supplementation of enzyme protease at reduced CP levels by maintaining the required metabolizable energy and essential 
amino acid levels. Results showed that 1% reduction in CP than prescribed levels improved (p=0.05) weight gain and FCR during starter phase. For 
overall growth period, 1% CP reduction showed improved (P=0.05) growth and feed efficiency. Dressing percentage and giblet weight were not 
affected by various treatments during the study. It was observed that addition of enzyme protease in the diets with reduced CP in the grower and 
finisher phases had no beneficial effect. It was concluded that in ECBH, CP can be reduced by 2% in starter and 1% during overall growth period than 
the recommended levels without affecting the growth and carcass parameters.

Keywords: Environment controlled broiler house, Growth and carcass parameters, Meat type birds, Protease, Reduced crude protein
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 Feed alone accounts for about 70% of the total 
inputs in poultry production. Poultry nutritionists are 
continuously involved in minimizing the feed cost without 
affecting the growth performance of birds. Enough 
information is available with respect to the nutrient 
requirements of meat type birds in the open sheds. However, 
nutrient requirements of birds reared in ECBH has not 
been defined till date. Possibly when better environment is 
provided to poultry, their requirements of different nutrients 
may be reduced. The most expensive ingredients used for 
formulating poultry rations are the protein sources. Use of 
low CP diets with AA supplementation in broilers has given 
impetus to reduce feed cost, feed efficiency and flexibility 
in feed formulation (Kidd and Kerr, 1996). Although, there 
is a biological limit to which dietary CP can be reduced, 
some attempts have been made to reduce dietary CP level 
with no adverse effects on broiler performance 
(Widyaratne and Drew, 2011). However, some researchers 
have found that growth rate, feed efficiency and carcass 
composition were affected in broilers fed low CP diets 
although the levels of AA and other nutrients were as per 
requirements (Waldroup et al., 2005). Under tropical 
condition where environmental temperature goes as high 
as 48° C and is not congenial for raising broilers, efforts are 
being made to raise broilers during these critical periods in 
ECBH. The present study was planned as an attempt to 
examine the effect of reduced CP diets on broiler 
performance and carcass characteristics of broilers reared 
in ECBH without and with use of enzyme protease. 

MATERIALS AND METHODS

Grouping and Housing of chicks

 Seven hundred twenty day old sexed chicks were 

wing banded at 0 day, weighed individually and allocated 
to fifteen groups. Five diets were prepared and offered to 
triplicate group of chicks having 48 birds in each replicate. 
Chicks were housed in the ECBH where temperature was 
maintained as per the requirements of birds. Standard 
managemental practices were followed during whole 
experimental period.

Dietary Treatments

 Five diets were formulated for this study for all the 
st th

three phases of growth (Table 1). In starter phase (1  to 14  
day), the control diet (T ) was prepared with 22% CP and 0

3000 Kcal of ME/kg of diet as per ICAR (2013) 
specifications. Two experimental diets i.e. T  and T  with 1 2

1% and 2% reduced CP than T  at same level of ME were 0

prepared. Similarly, another two diets i.e. T  and T  were 3 4

formulated by supplementing enzyme protease @ 15000 
Prot units/kg of feed in T  and T  diets, respectively.1 2

th st During grower phase (15  to 21  day), five diets 
were formulated as per protocol used in the starter phase 
i.e. control diet (T ) contained 21.5% CP and the other two 0

diets contained 20.5% (T ) and 19.5% (T ), respectively. 1 2

Another two diets were formulated by adding enzyme 
protease @ 15000 Prot units/kg of feed to T  and T  rations. 1 2

The ME level for all the diets were kept at 3050 Kcal/kg in 
diets during this phase as per ICAR (2013) specifications.

 Similarly, in finisher phase, control diet (T ) was 0

formulated with 19.5% CP (ICAR 2013) and T  and T  1 2

contained 18.5 and 17.5%, respectively. Subsequent two 
diets T  and T  were formulated by adding protease @ 3 4

15000 Prot units/kg of feed in T  and T  diets. The ME level 1 2

for this phase was kept 3100 Kcal/kg of feed. The 
experimental diets were balanced for meeting the nutrient *Corresponding Author: apss_pau_ldh@yahoo.co.in
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