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Abstract: A study was conducted to evaluate the effect of probiotic supplementation in alleviating
overcrowding stress and improving production performance in broiler chicken. The study was conducted in two
phases, Phase I — in summer season, Phase Il — in rainy season. In each phase 36 birds of one month of age was
used for the study. Results of the study revealed that, in both phases of study overcrowding reduced the weekly
body weight. Average weekly body weight gain was not affected by overcrowding. The weekly feed intake of
birds reduced without much effect on body weight gain which thereby improved the feed efficiency. Probiotic
supplementation further improved the feed efficiency. Overcrowding (348 cm’/bird) increased the H/L ratio of
birds which was indicative of stress. The H/L ratio of 0.81 noticed in eight week old birds in summer indicated
severe stress in them. In eight week old birds reared in summer the stress was more than those reared in rainy
season. Probiotic supplementation was very effective in reducing stress and improving production during
summer season.
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I. Introduction

Broiler production is a highly flourishing industry in all parts of India and now the country is ranked as
the sixth largest producer of poultry meat [1]. Genetic selection had improved the growth rate of birds and profit
to farmers. However, it has increased sensitivity of these birds to stressors. Stress produces severe internal
damages leading to a negative impact on economic traits. Broilers are subjected to frequent stress factors and
therefore, it is important to have an effective management programme to minimize their effects on the
performance and health of the birds [2]. One of the often-overlooked stressors that affects production efficiency
and physiological responses of birds is social stress caused by overcrowding. Nutritional manipulations are easy
and effective means to reduce stress. Now probiotics are widely used in commercial broiler production to reduce
stress. Hence the present study was undertaken to scientifically evaluate the effect of probiotic supplementation
in alleviating stress and improving production of broiler chicken subjected to overcrowding stress.

II.  Materials and Methods

The study was carried out using four week old Vencobb strain of broiler chicken of either sex for a
period of four weeks. The stress was induced by overcrowding (reducing the floor space by 50% so as to have a
floor space of 348cm2/bird as against 696cm2/bird for the control group). The birds were selected randomly and
separated into three groups with 12 birds in each group (G-I - Control, G-II - Stressed group of birds not
supplemented with probiotic and G-III Stressed birds supplemented with Probiotic @ 0.025 per cent in diet).
The probiotic used was Protexin one gram of which contains Lactobacillus plantarum-1.26x108cfu,
Lactobacillus  bulgaricus-2.06x108cfu, Lactobacillus  acidophilus—2.06x108cfu, Lactobacillus casei-
2.06x108cfu, Streptococcus thermophilus-4.1x108cfu, Streptococcus faecium-5.4x108cfu,
Bifidobacteriumbifidum- 2x108cfu, Torulopsis species- 5.32x107cfu Aspergillusoryzae- 5.32x107cfu.
The birds were fed with standard broiler rations (starter and finisher) formulated as per [3] and proximate
principles of the ingredients were estimated as per [4]
The experiment was carried out in two phases.
Phase I — In summer season (March to May)
Phase II — In rainy season (June to August)

Ad libitum feed and water with identical photoperiod schedule were provided to all the birds throughout
the experiment. Daily total feed intake of each group of birds was recorded and at the end of each week the
average daily feed consumption per bird was calculated. The body weight of individual bird was recorded at
weekly intervals from fourth to eighth week of age.

Cumulative feed conversion efficiency (CFE) was calculated based on the data of body weight gain and
feed intake.

Blood smears were prepared on a clean grease- free glass slide using fresh blood. Air-dried smears
were stained with Leishman-Giemsa stain solution. Different leucocytes were counted and
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Heterophil:Lymphocyte (H: L) ratio were calculated as per [5]. The data obtained were statistically analyzed
using SPSS version 17.0. Student‘t’ test was employed when only two groups were compared. One way analysis
of variance followed by least significant difference test was adopted for comparison of more than one group.

III.  Results & Discussion

The effect of probiotic supplementation on different production parameters (weekly feed intake,
weekly body weight, weekly gain in weight, cumulative feed efficiency) of broiler chicken under overcrowding
stress were analyzed. The level of stress was assessed by H/L ratio. The results of the study revealed that
overcrowding (348cm?/bird) produced a significant (P<0.05) decrease in the body weight of 7 and 8 weeks old
broiler chicks (table 1). The probiotic used could produce a significant improvement in the body weight of 8
week old stressed birds in summer. During rainy season in G-II birds, the reduction in body weight was
observed from fifth week onwards and continued up to eighth week.Though the probiotic used was effective in
summer it did not improve the body weight of overcrowded birds in rainy season. The body weight of four week
old broilers in summer was found significantly (P< 0.05) less than those in rainy season. This shows that heat
stress reduced the growth of young birds than the old birds, may be by producing a more potential effect through
thyroid hormones.

The weekly body weight gain of the broiler chicks are given in table 2. Body weight gain of broilers in
control and experimental groups revealed that the mean total body weight gain of broilers was not significantly
affected by overcrowding stress. However, in both summer and rainy seasons the gain in body weight at fifth
week of age (1 week after application of stress) was significantly low in stressed control G-II group of birds. On
continued application of the same stress the birds might have developed an adaptive response so that
overcrowding stress did not produce any significant reduction in the body weight gain from sixth week onwards.
At eighth week of age the probiotic supplementation could improve the body weight gain in stressed birds in
summer.

[7] Observed that, when broilers were provided with a floor space of 0.095, 0.071, 0.051 and
0.048m*/bird the growth rate was not affected by increasing the stocking density. However, after six weeks of
age, the birds at lowest stocking densities had the highest average daily gain and those at highest stocking
density had the lowest daily gain. Supporting the earlier reports, in the present experiment, the weekly body
weight gain of five and eight week old birds at lowest stocking density (696cm?2/bird) was higher (441.67g and
445.83g) when compared to that at highest (348cm?2/bird) stocking density (358.33g and 391.67g).However
from sixth week onwards no significant difference in weekly body weight gain observed between the different
group of birds. In eight week old birds in rainy season the birds at lower stocking density had a better weight
gain (291.67g) than those at higher stocking density (280.17g), which might be due to better feed availability at
lower stocking densities. Probiotic supplementation was effective to improve the weight gain of the stressed
birds at eighth week of age in summer. [8] and [9] could not observe a better body weight gain on probiotic
feeding. According to [10] probiotic supplementation did not improve the body weight gain in unstressed birds.
Results of the present study were in accordance with the earlier reports. However the supplememtation
improved the gain in body weight when the intensity of stress was very high (Eight week old birds in summer).
The body weight gain was not affected by the seasons (summer and rainy).

The average feed intake was least in G-II group of birds (table-3). The cumulative feed efficiency
(CFE) of five week old G-1 group of birds was better than the other two groups (table-4). However,
overcrowding improved the CFE of broilers from sixth week of age in both summer as well as rainy seasons. In
both summer and rainy seasons the probiotic used was effective in further improving the feed utilization. The
CFE was more in the summer than in the rainy season. [11] noticed a linear decrease in the feed intake with
densities over 20 birds/m” with significant improvement in feed efficiency in the birds housed at high stocking
densities. In this experiment also, the feed consumption was reduced in overcrowded birds without much affect
on the growth rate, which improved feed efficiency. [12] obtained a highly significant increase in body weight
and feed conversion in broilers on dietary supplementation of probiotic at the rate of 0.30g/60 chicks. In the
present study too, it was seen that probiotic supplementation improved the feed efficiency in overcrowded as
well as overcrowded heat stressed birds, which might be by improving the intestinal function.

In both phases of the study, the H/L ratio was significantly (P< 0.05) high in G-II group of birds
(table. 5). In summer the probiotic supplementation was found effective in reducing the H/L ratio. [7] reported
that increased stocking density produced stress indicated by higher H/L ratio from fourth week onwards. [13]
suggested that in birds H/L ratio was a good measure of long-term stress (hours or weeks). They observed that
H/L ratio of about 0.2, 0.5, and 0.8 characterized low, optimum and high levels of stress respectively. The high
value of H/L ratio (0.7 — 0.8) observed in the present study indicated high level of stress at a stocking density of
29 birds/m”. Also the increased value of H/L ratio observed in the summer indicated that high temperature
(32.68°C) and humidity (88.25%) during the summer season is highly stressful to caged broilers. Supporting
the findings of the present study [10] and [14] reported increased H/L ratio in birds subjected to heat stress.
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IV.  Tables
Table-1. Weekly body weight of broiler chicken from fourth to eighth week of age in summer and rainy
seasons. Mean = SE (n=12)

Parameter Body weight (g)/bird/week
S
easons Weeks
Groups 4 5 6 7 8

S G-1 837.504£39.95." | 1279.17+47.06* | 1708.91£45.00* | 2071.41+62.71" 2346.41+64.46"

! G-I 833.33443.66." | 1191.67£53.60+* | 1610.84:41.04* | 1940.01=40.36" 2219.18+62.60"
G-l 829.17+35.06+* 1229.17+45.42" | 1654.17+48.64" | 2025.00+49.43"™ | 2337.50+50.42°

G-I 908.33+36.32." 1354.17+43.72° | 1750.00£51.86" | 2137.50+50.42" 2429.17+47.06"

G-I 829.174£29.17«* | 1220.83+£28.51.* | 1604.17+33.97* | 1987.50+48.90° 2247.67+56.35

S G -lII 833.33+£27.06+° 1237.50+48.51* | 1612.50+42.25" | 1991.67+34.72° 2291.67+41.67

G —I Unstressed control (floor space / bird = 696cm?), G -II Overcrowded control (floor space / bird =
348cm?),G -III Overcrowded Protexin supplemented group, S; Summer season. S, Rainy season.
a, b Means within a column with no common superscripts are significantly different at 5% level

* Between seasons significantly different at 5% level

** Between seasons significantly different at 1% level

NS No significant difference between seasons s; and s,

Table-2. Weekly body weight gain of broiler chicken from fifth to eighth week of age in summer and
rainy seasons. Mean + SE (n=12)

Parameter Body weight gain (g)birdweek
Seazons TWeeks
. 5 i T 8 Alean =5E
Group '
GI 44167243882 5 | 22074227082 55 [ 362.50=43 57 255 | 275.00=30.65% 55 | 37723222602 55
< G-11 3383324073 % [410.07=22T 84255 | 32017220 81 25 (27017233072 55 3—'5.—'5:_— ATy
1 G101 . PP o oo 1 - ,
A0 =20.01% g | 423002250033 [ 37083227 1535 [ 31230241 8075 | 37708211607 53
GI 43 832179025 [ 30383228512 5
8, G-I 301.87=33.03"%55 | 383332443223
11T 404.17=45.00% 55 [ 37300231682

G —IUnstressed control (floor space / bird = 696cm?), G -II Overcrowded control (ﬂoor space / bird =
348cm?),G -III Overcrowded Protexin supplemented group, S; Summer season. S, Rainy season.
a, b Means within a column with no common superscripts are significantly different at 5% level

NS No significant difference between seasons s; and s,

Table-3. Weekly feed intake of broiler chicken from fifth to eighth week of age in summer and rainy
seasons. Mean = SE (n=12)

Feed intake (g)/birdweek

Parameter

Weeks

Grou

G-I
8y G-II 4
G-III 19170
G-I
8, G-II
-II1 838.33
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696cm®), G -II Overcrowded control (floor space / bird =
S, Rainy season.

G -I Unstressed control (floor space / bird =
348cm?),G -III Overcrowded protexin supplemented group, S; Summer season.
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Table -4. Cumulative feed efficiency of broiler chicken from fifth to eighth week of age in summer and
rainy seasons. Mean = SE (n=12)

Parameter Cumulative Feed Efficiency
Seasons Weeks -

Groups 5 ] 7 8 MAlean =SE

5 G-I 1.93 2.1 2.29 2.30 2.21=0.12

G-I 2.07 2.10 2.24 242 2.20=0.0

G -III 1.98 2.00 214 2.35 2.12=0.00

Eh G-I 1.96 2.24 2.37 2.39 220=0.13
G-I 2.02 2.20 2.27 251 2.23=0.10

G-I 212 2.20 2.26 2.44 2.26=0.07

G —IUnstressed control (floor space / bird = 696cm?), G -II Overcrowded control (floor space / bird = 348cm?),

G -III Overcrowded Protexin supplemented group, S; Summer season.

S, Rainy season

Table-5. Heterophil/ Lymphocyte ( H/L) ratio in broiler chicken . Mean + SE (n=12)

Weeks
Sezzonz 4 b 8
Groups
G-I 0.49=0.02= 0.65=0.01% 0.72=0.022.
51 -1 0.48=0.03= 0.77=0.03" 0.81=0.03F .
G -III 0.46=0.03= 0.68=0.03= 0.75=0.022
-1 D48=0Us* Dar=005 . D200 v
52 G-I 0.48=0.03= 0630047 0.72=003% .
G-III 0.48=0.02= 0.69=0.04° 0.77=0.03*°

G —IUnstressed control (floor space / bird = 696cm?), G -II Overcrowded control (floor space / bird = 348cm?),

G -III Overcrowded Protexin supplemented group, S; Summer season.

S, Rainy season.

a, b Means within a column with no common superscripts are significantly different at 5% level
* Between seasons significantly different at 5% level

** Between seasons significantly different at 1% level
NSNo significant difference between seasons s; and s,

Table- 6. Weekly meteorological data during the experimental period of eight weeks - Summer season

- . e ,
Temperature (*C) Relative Humidiey (%)
Week (RH) Eainfall (mm)
M ammum MMimmum Forencon Afterncon
oA TR T s AR A e oon I T o
3470030 2340010 36.90=1.00 31.10£2.30 0
T3 100 30 A Ny AN Sg ™ A T AN i A AT 0
- o= - =T T —— T - e ——— T - — v
QP O A ERL Ot O LT T
33.80=0.90 24 =000 34 90=1.90 33 /U=3.40 Al=1.a0
v I, N A T and an T4 T A .-
1y Ji. 1=l ou L0 LS O E AU L= a4 =1 sl i
T T ey A AL ALy S S'ﬁ Qs s ST QLT I g 0T 0y
-. 33.00=0.60 23 20=020 6.%0=1.00 32.80=2 50 4.90=5 %0
T o QP T T T Ot O Tr AL = A G
! 34 80030 24 80=0.40 34.90=1.90 33.00£2.30 2.30=10.80
. N O O N R A o1 ARt T anT on T
Y L5 IS FU 23 0= 20 FL =L E Fu=2.5d LR =S ALY,
----- Sy A WA My Ay O ALl 7 4 MNid £7 g QLT
i’ al.pu=0.30 24 =030 ¢60=1.73 68 40=4.6 6.30=3.22
I e T4 8 v T NS I W SOy D T i i o=
hiezn =5E 34.68 =030 2303020 85.03=0.90 3335 =1.10 0.88 =0.30
N E T S0 - VA G o AE Azaq T - TEaT £ 1% ST A0
'}ufiﬂ—SE JLda= L4 :"S =u.=a SE._-_\— 0d.30=2.02 13 J0=2 1%
e - . e o . .
‘Mean =5E 33682075 24 =050 3664 =1.05 3885 =37% =33

1 Mean values of I to IV weeks
2 Mean values of V to VIII weeks
3 Mean values of I to VIII weeks
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Table- 7. Weekly meteorological data during the experimental period of eight weeks - Rainy Season

Temperature (7C) Eelatve Humidicy (%1)
Week (EH) Eamnfall {mm)
AMaximum Ainimum Forenoon Afternoon
0 O W T OO W 07 Aned 0 Sr\- Ay AT AT O
L7 IS L L2 .20 LW b L= RN (LR = DR L AW=D Y
- T T AR A AN ER A P T T R AR
1 30.80=0.20 23.4U=020 Ll o=l U 80 auU=U U 2.3U0=1 .40
T A Y B O ARl An T2 AR
L5, TS = Lt ST LW FL 0T = J.=uTd L
A0 Oy Al AT ANy N 07 ANt AN T4 Q0L NN
\ 20 Ol=0 20 23 40=020 85.60=0.40 4.00=0_20
- N EML o Bt T P ST IR
! 28.60=0.60 2290030 43 .10=0.60 8.10=0.30
. LT QR 04 ANy 4 T4 TR 8 00=3 90
Y L5, WS = L AU LU FHAU=U = LR == B R T, S0 FY
5 A0 N AT A O N 00 Ot AN TE IO NN N AN T T
! 20 00=0 20 22 S0 20 G5 80=0.40 6.30=0_20 21 .60=2_30
----- N EML T Y T T fd AR s oy L T A Mg ErL T
VI 28.60=0.75 2270034 04 00073 3230034 34.60=17.33
T AR 4% TR T2 @nt 10
L3 FIS L 23.23=4. 10 R L :".Su—u u
N0 QTN L A QLN AT 07 Qo T QL i
2893026 22.83x0.12 83.85=022 85=1.40
2043 =026 23.04 =0.10 83 30=020 75.83=1.74

1 Mean value of I to IV weeks
2 Mean value of V to VIII weeks
3 Mean value of I to VIII weeks

V.  Conclusion
The study revealed that stocking density of 29/ birds/m” in cages is stressful to birds especially in eight
week old birds in summer. Even though overcrowding reduced the body weight, the feed efficiency was better at
higher stocking densities which increased the profit. The probiotic protexin @ 0.025 per cent in diet was
effective in improving the production of stressed broilers. However, the stress may affect the meat quality which
was not taken into account in the present study.
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