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ABSTRACT

The present study was conducted to assess the effect of vitamin C (ascorbic acid), vitamin E, organic chromium and its
combination on growth performance and economics of Narmadanidhi birds in winter season. A total of 240, day-old coloured
dual type Narmadanidhi chicks were distributed into 12 dietary treatment groups with each consisting 20 chicks in 2 replicates.
The chicks were housed in individual pens as per treatment groups and reared on litter system. Dietary treatment supplements
in starter and finisher ration were C_ control, C, (150 mg AA/kg), C, (250 mg AA/kg), E, (125 mg vit-E/kg), E, (200 mg vit-E/
kg) Cr, (1.25 mg Cr-propionate/kg), Cr, (2.0 mg Cr-Propionate/kg). Combined supplements were C,E , C,E,, C,Cr, CCr,,
and C,E Cr,. The data of body weight, feed intake, feed efficiency and economics of rearing were recorded and measured on
6 week interval. Analysis (One way ANOVA) was carried out to study the effect of treatments on production performance.
At 12 week, body weights in combined supplement C,Cr,, C,E Cr, were significantly higher and non-significant from control.
Combined supplements C,Cr,, C,E Cr, improved feed intake significantly than all other treatments.. Cumulative feed efficiency
of E, Cr, Cr,, C,E,, C,Cr, and C,E Cr, were non-significantly different and significantly better than control group. Treatment
C,Cr, has highest gross profit/bird and Cr, has highest gross profit/kg live weight than control and all other treatment groups.
Finally, concluded that combined supplement C,Cr,, C,E Cr, had superior performance and Cr, had better economy in winter

season with significantly better performance than control.

HIGHLIGHTS

@ Combined supplementation of C,Cr,, C,E Cr, had superior performance on Narmadanidhi birds in winter season.
@ Lower level of chromium Cr, had better economy in winter season with significantly better performance.
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The Poultry sector is considered as rapidly growing sector
of Indian agriculture and has an important role in Indian
economy. As per the 20" livestock census the poultry
population is 729.21 million. Although the population of
poultry is increasing, there are some factors which hamper
the growth of poultry sector among which summer and
winter stress is also important one. There are lots of
literatures available on effect of summer stress on poultry
but very less research work has been carried out in winter
season or cold stress, though some of researchers reported

effect of vitamin C, E and Cr on growth traits on poultry
in winter season.

Increased cold climatic condition produces physiological
stress which influences productive efficiency including
health and disease resistance capacity (Phuong et al.,
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2016). Environmental temperature below 18°C induced
cold stress (Dhanalakshmi et al., 2007). Olfati et al. (2018)
reported that cold stress modulates immune response and
haematological parameters. Depressive effect of cold
stress in chicken can be alleviated by vit C and chromium
supplementation (Sahin and Sahin, 2001). Beneficial
effect of vitamin E supplementation during winter season
has been also reported in literature (Kant et al., 2015).

In a past few decades use of chromium in nutrition of
domestic animals has been focus of research. Dietary
chromium has been reported to have positive effect
on growth rate and feed efficiency (Toghyani et al.,
2006). Some other report also showed beneficial effect
of chromium supplementation on growth performance
during cold stress (Abedayo et al., 2020) and on blood
biochemical parameters of broilers (Khukhodzinaii et
al., 2021). In many research experiments, significantly
better effect on performance of birds in combined
supplementation of vitamin C with Chromium (Haq et al.,
2016) and vit-C with vit-E (Attia et al., 2017) has been
reported during environmental stress condition.

In view of the above facts and vital role of vitamin C, E
and chromium in metabolism during environmental stress
condition, the present study was planned to study the effect
of vitamin C (ascorbic acid), vitamin E and chromium as
individual and combined supplementation on growth traits
and economics of Narmadanidhi birds in winter season.

MATERIALS AND METHODS

The present experiment was conducted at All India
Co-ordinated Research Project on Poultry Breeding,
Department of Poultry Science, N.D.V.S.U. Jabalpur,
(M.P.). A completely randomized design (CRD) was
utilized to conduct present experiment. A total of 240, day
old coloured dual type Narmadanidhi sexed chicks (75%
Jabalpur colour and 25% native Kadaknath inheritance)
with equal numbers of male and females were distributed
into 12 dietary treatment groups with each consisting 20
chicks in 2 replicates. The chicks were housed in individual
pens as per treatment groups and reared on litter system.
Starter ration was prepared containing 21% CP with 2800
Kcal ME/kg and fed up to 6 weeks. Finisher ration was
prepared containing 19% CP with 2900 Kcal ME/kg and
fed 7 to 12 weeks of age. Dietary treatment supplements in
starter and finisher ration were C control, C (150 mg AA/
kg), C, (250 mg AA/kg), E, (125 mg vit-E/kg), E, (200 mg
vit-E/kg) Cr, (1.25 mg Cr-propionate/kg), Cr, (2.0 mg Cr-
Propionate/kg). Combined supplements were C.E,, C.E,,
C,Cr, CCr, and CE Cr,.

During 0 to 12 weeks treatment trials, data of body
weight, feed intake and feed efficiency were recorded
and measured on 6" week interval. Analysis (One way
ANOVA) was carried out to study the effect of treatments
on production performance (Snedecor and Cochran,
1994). The gross economics of rearing the chicks for

Table 1: Distribution of chicks as per experimental design and treatments

No. of chicks per

Concentration in No. of chicks/

SI. No. Treatments diet (mg/kg) — repll;;ate treatment
TO Control C, Basal diet 10 10 20

T1 Ascorbic Acid C, 150 10 10 20

T2 Ascorbic Acid C, 250 10 10 20

T3 Vitamin-E E, 125 10 10 20

T4 Vitamin-E E, 200 10 10 20

T5 Chromium Propionate Cr, 1.25 10 10 20

T6 Chromium Propionate Cr, 2.0 10 10 20

T7 Ascorbic acid + Vitamin-E CE, 250+125 10 10 20

T8 Ascorbic acid + Vitamin-E CE, 250+200 10 10 20

T9 Ascorbic acid + Cr Propionate C/Cr, 250+1.25 10 10 20

T10 Ascorbic acid + Cr propionate C/.Cr, 250+2.0 10 10 20

T11 Ascorbic acid + Vitamin-E + Cr propionate ~ CE Cr, 250+125+2.0 10 10 20

Total 240
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Table 2: Composition of basal diet and ingredients used

Starter diet (0-6 week)

Finisher diet (7-12 week)

Sl No. Ingredients (part/100kg)
CP 21%, 2800 kcal ME/kg CP 19%, 2900 kcal ME/kg

1 Maize 47.5 55

2 Deoiled rice polish 14.5 12

3 Soyabean meal 35.0 30
4 Mineral mixture 1.50 1.50
5 Vitamins mixture 0.25 0.25
6 Limestone powder 0.35 0.35
7 Dicalcium phosphate 0.40 0.40
8 Salt 0.30 0.30
9 Coccidiostat (diclazuril) 0.10 0.10
Total 100 100

Calculated composition of diet- 21% CP and 2800 Kcal ME/ Kg in starter ration and 19% CP and 2900 K cal ME/ Kg in finisher ration.

complete experimental period was calculated by taking
in to account treatment wise estimation of feed cost and
feeding cost up to 12 week of age. The gross profit per bird
and per kg live weight over feeding cost was determined
by taking into account sale prize of bird at prevailing rate
in the local market.

RESULTS AND DISCUSSION

Body weight of Narmadanidhi birds

Bi-weekly body weight (g) of pooled sex birds wise during
winter season presented in table 3 to 4.

Table 3: Effect of vitamin C, E, organic chromium and its
combination on body weight of Narmadanidhi birds (Pooled
sex) in winter season

Treatments G ek e wf ;%'!1 ;&%Zk

C, 584.75%:7.99 1243.75%4.91
C, 588.00°+7.65 1246.25%+5 22
c, 590.50b¢7.78 1250.25%¢5.12
E, 595.255+7.39 1243.75%+4.93
E, 600,508 42 1260.75%de£4.28
Cr, 592,507 51 1252.00%de£7 20
Cr, 588.00%8.66 1260.000de£6 56
CE, 594.00¢+8.52 1252.000de£5 88
CE, 610.50%°+8 62 1269.500:6.59
ccr, 615.10%£9 84 1271.75b+8.53
ccr, 630.00%:10.03 1311.50%:6.91
CE,Cr, 631.75%10.52 1314.50°+6.49

abc Means bearing different superscripts in a column differ
significantly (P<0.05).
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Table 4: Means sum of squares for body weight of Narmadanidhi
birds (Pooled sex) in winter season

Source DF 6™ Week 12t Week
Treatment 11 5069.90** 10234.88**
Error 228 1491.32 1165.89
Total 239

Bi-weekly body weight (g) of birds

Sixth week of age

Pooled sex body weight in C; control (584.7 g +7.99) was
non-significantly different fromC,C, E, E, Cr,Cr,, CE,
and C,E, treatments and significantly lower than CCr,
C,Cr,, C,E Cr, birds. Body weight of birds in C,Cr, and
C,E Cr, were non-significantly different from C,E,, C,Cr,
and significantly higher than all other treatment groups.

Twelfth week of age

Pooled sex at 12" week body weight in C,Cr, (1301.7
g £ 691) and CE Cr, (1303.7 g + 6.49) were non-
significantly different and these were significantly heavier
in body weight than control and all other treatment groups.
Following higher body weight recorded in C,Cr, (1271.7
g +8.53) and C,E, (1269.5 g + 6.59) with non-significant
different from E,, Cr, Cr,, C,E, treatments and significant
from other treatment groups (C, C |, C,, E, . Body weight in
C,C,C,E, Ez’ Cr,, Cr, and C,E, were non-significantly
different.
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Effect of Ascorbic acid (Vitamin C) on body weight

Non significant effect of ascorbic acid supplementation
on body weight from control group birds during winter
season was in agreement with the result of Kutlu and
Forbes (1994). As ascorbic acid is normally synthesized
in chicken (ELkheir et al., 2008) and its synthesis and
absorption is normal under moderate cold climate (Gous
and Morris, 2005 and Khan, 2011), therefore supplemental
ascorbic acid might have no effect on body weight of birds
during winter season.

Effect of Vitamin-E on body weight

During winter season body weight were significantly
higher with E, level of vit-E supplementation than control
group, at initial and later age growth period. E, lower level
was non-significantly different from control. Pooled sex
analysis shown significantly higher body weight of E, at 6
weeks of age whereas non-significant difference observed
at 12 weeks of age. In agreement to our study result,
Rebole et al. (2006) reported significantly higher body
weight of broiler supplemented 200 mg vit-E/kg during
winter season. Positive effect of vit-E supplementation
during winter season was in line with the result of above
authors. However, result was in disagreement for effect
of vit-E at 100-125 mg lower level reported by Guo et
al. (2003) and Alm- EL- dein et al. (2013). The present-
study result did not observe increased body weight at 125
mg /kg lower level in diet. Contrary to present study Rao
et al. (2009) and EL-Gogary et al. (2015) reported non-
significant effect on growth during winter season. This
differed observation might be due to some other factors
i.e. variation in concentration, feed composition, micro
environment of house during winter season.

Effect of Chromium on body weight

Body weight of birds in C; control group was non-
significantly different from Cr propionate supplemented
groups during initial and later growth period. Levels
of chromium propionate (Cr, and Cr,) did not differ
significantly in body weight. Haq et al. (2017) reported
numerically increased body weight in 0.5 mg Cr
propionate/kg diet during normal environmental condition
and significantly increased effect during heat stress.
The present study conducted in winter season was in
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collaboration with the result of Arif er al. (2019) and
Abedayo et al. (2020) who reported non-significant effect
during winter season. The result partially supported finding
of Haq et al. (2017). Similar to present study, Rajalekshmi
et al. (2014) supplemented Cr propionate at level of 800 p
g/kg to 3200 pg/kg during winter season and found non-
significantly different body weight from control group.
However, result was in disagreement with the finding
of Mohammed et al. (2014) who reported significantly
higher body weight with chromium yeast supplementation
during normal climatic condition.

Effect of combined supplementation of vitamin C and
E on body weight

During winter season combined supplement (C,Cr, and
C,E Cr,) were significantly higher in body weight than
control and all other treatment. This study result shown
that vit-C and chromium as individual supplement under
winter season did not improved body weight over control
group and hence has little significance, however found
beneficial in combined supplementation.

Many studies suggested that chromium perform better in
terms of weight gain in combination with ascorbic acid
especially in case of stress condition such as high and
cold temperature and humidity (Sahin and Sahin, 2002,
Perai et al., 2014 and Attia ef al., 2015). Ipek and Sahin
(2007) reported higher body weight of chicks in combined
supplementation of 240 mg vit C and 240 mg vit-E/kg
of diet during cold stress. Sahin ef al. (2002) reported
significantly decreased cold stress effect on performance
of birds by supplementing Cr with vit-C. Perai et al.
(2014) and Ali et al. (2018) found improved parameters
of birds in terms of weight gain and feed efficiency,
supplemented chromium and chromium with antioxidants
during cold stress and normal environmental condition
respectively. In the present study higher body weight of
birds in combined supplementation of vit-C with Cr and
vit-C with chromium and vit-E was in agreement with the
finding of above authors.

Fall in minimum temperature during night hours might
have imposed some stress on birds together with higher
NH, level in house due to use of curtain (Campbell
et al. 2008). These factors might have caused some
adverse effect on physiology, metabolism and immune
status which are probably alleviated or minimized with
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"

combined supplementation of chromium and vitamin C
resulting into increased body weight.

Feed intake and feed efficiency of narmadanidhi birds

Bi-weekly feed intake (g) and feed efficiency of pooled
sex birds during winter season presented in table 5 to 6.

Bi- weekly cumulative feed intake (g)

Sixth week of age

During 6™ week of age CFI of C,Cr, CCr, and CE Cr,
were non-significantly different and among this FI of
C,E Cr, were significantly higher than control and all other
treatment groups. Control group C; was non-significantly
different from C, C,, Cr , Cr,, C,E, and significantly lower
than all other treatment groups. Among single supplement

groups E, had significantly higher feed intake with non-
significant difference from E, and significantly higher than
control and all other single supplement groups.

Twelfth week of age

During 12" week of age, CFI of C,Cr, (4831.5g+6.50) and
C,E Cr, (4843.0g+7.00) were non-significantly different
and these were significantly higher in feed intake than
control and all other treatment groups. Following higher
FI was recorded for C,Cr, than C,E, with significant
difference from CE, and all single supplement groups.
Among single supplement group Cr, feed intake was non-
significant from E, and significantly higher than C and
all other single supplement groups. Feed intake of control
group C; was lower and non-significantly different from
C,C,E,CrandCE,.

Table 5: Effect of vitamin C, E, organic chromium and its combination on bi-weekly cumulative feed intake and feed efficiency of

Narmadanidhi birds in winter season

Bi-weekly cumulative feed intake (g)

Bi-weekly cumulative feed efficiency

Treatments 6™ Week 12 Week 6™ Week 12t Week
C, 1515.50%3.50 4685.50°+5.50 2.60%+0.01 3.77°+0.01
C, 1531.50°%%1.50 4674.00°+6.00 2.60%0+0.01 3.75%+0.00
C, 1539.50¢+£0.50 4681.00°+5.00 2.6120+0.01 3.75%+0.00
E, 1553.50%+6.50 4662.50+11.50 2.6120+0.00 3.75%+0.02
E, 1570.50°4+£1.50 4712.50°9+12.50 2.56°+0.02 3.72°+0.01
Cr, 1542.50°+2.50 4695.00%+12.00 2.6120+0.00 3.75%+0.00
Cr, 1517.50%1.50 4737.00°+6.00 2.58b+0.01 3.73%+0.01
C,E, 1538.50¢+27.50 4694.50%+7.50 2.63%+0.00 3.75%+0.00
CE, 1573.00°4+£13.00 4727.00°+5.00 2.585¢+0.00 3.73%+0.00
C.Cr, 1595.502b¢+4.50 4766.00°+4.00 2.60%+0.01 3.75%+0.00
C/.Cr, 1612.5020+3.50 4831.50%+6.50 2.56°+0.01 3.72¢+0.01
C,ECr, 1623.00%+9.00 4843.00%+7.00 2.56°+0.01 3.72°+0.01

a,b,c Means bearing different superscripts in a column differ significantly (P<0.05).

Table 6: Means sum of squares for bi-weekly cumulative feed intake of Narmadanidhi birds in winter season (pooled sex)

Bi-weekly cumulative feed intake (g)

Bi-weekly cumulative feed efficiency

Source DF 6™ Week 12t Week 6™ Week 12" Week
Treatment 11 2604.68** 8658.92%** 0.00%* 0.00%**
Error 12 184.42 110.04 0.00 0.00
Total 23

Journal of Animal Research: v. 13, n. 03, June 2023

423



é Chouhan et al.

Bi- weekly cumulative feed efficiency

Sixth week of age

During sixth week of age CFEin C, C, C,, E, Cr,, Cr,,
CE, CE,, CCr, were non-significantly different and
ranged between 2.58 to 2.61. All these treatments were
significantly inferior FE than E,, C Cr, and C_E Cr, which
were similar in FE (2.56). Among single supplement
groups, E, was superior in FE with non-significant
difference from Cr, and significant from C and all single

supplement groups.

Twelfth week of age

Cumulative feed efficiency of control C;, was non-
significantly different from C, C,, E,, Cr, C,E, CCr
and significantly inferior than E,, C.E, C,Cr,and C.E Cr,
treatment groups. Among single supplement groups FE
of E, (3.72+0.01) was significantly superior. Among all
treatment groups FE of E,, C,Cr,and C,E Cr, was superior
and similar (3.72+0.01) with non-significant difference
from Cr, (3.73+0.01), C,E, (3.73+0.10) and significantly

better than all other treatment groups.

Effect of vit-C on feed intake and feed efficiency

During winter season, effect of ascorbic acid on feed
intake of birds was non-significant during initial and later
age growth period. Puron et al. (1994) supplemented 200
mg Vit C/kg diet of broilers reared at temperature of 26
°C. They reported non-significant effect on body weight,
FI and FE of broiler between treatment and control group.
Non-significant effect of vit-C on performance of birds
in absence of heat stress was also reported by Elkheir et
al. (2008). The result was in agreement to these authors.
Since the vit-C synthesized in birds during normal season,
its dietary supplementation may not be beneficial during
winter season except in high depression of environment
temperature stress.

During winter season, effect of vitamin C supplementation
on feed efficiency of birds was non-significantly different
from control group. Mahmoud et al. (2004) reared broiler
at 30 °C (3.5 hrs for 3 days/wk) and supplemented 500
mg vit C/ kg diet. They reported non-significant effect
on body weight, FI and FE of broiler. The result was in
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collaboration to these authors (Puron et al., 1994) who
observed non-significant effect of vit C on body weight
and feed efficiency of birds during winter season.

Effect of vitamin E on feed intake and feed efficiency

During winter season dietary vit-E supplementation at E,
lower level did not exert effect on feed intake whereas E,
higher level significantly improved FI during 6 to 12 week
growth period. Guo et al. (2003) reported non-significant
effect of 100 mg vit-E/kg diet on FI and significant effect
on FCR and body weight. Kant ef al. (2015) supplemented
200 mg vit-E /kg diet during winter season and found
improved FCR and body wt but FI was not affected. In
the present study non-significant effect on FI of birds at
lower level of vit-E supplementation was in line with
the result of Guo et al. (2003) and Kant ef al. (2015) but
did not supported their finding for higher level of vit-E
supplementation, whereas in this study significantly
higher FI was observed with 200 mg vit-E /kg diet
during winter season. This difference may be due to diet
composition, variation in environmental temperature and
micro environment in the house.

During winter season feed efficiency of birds at 6 and
12 week significantly improved FE was recorded with
E, higher level. E was non-significantly different from
control. Kant ez al. (2015) reported significantly improved
FCR of broiler supplemented 200 mg vit-E/kg of diet
during winter season. In normal climatic condition, Rebole
et al. (2006) reported significantly better FE in dietary Vit
E Supplementation. In the present study positive effect
of vit-E supplementation on FE of birds during winter
season was in agreement with Rebole et al. (2006) and
Kant et al. (2015). However, study result did not observed
significant effect in lower level of supplementation (125
mg /kg diet). This was in contrary to Guo et al. (2003),
who reported significantly better FE in 100 mg /kg vit-E
supplementation during cooler climate.

Effect of chromium propionate on feed intake and feed
efficiency

During winter season effect of Cr-propionate on feed
intake of birds was not observed during 6, 12 week of
age supplemented at Cr, (1.2 mg/kg) and Cr, (2.0 mg/kg)
levels in diet except Cr, at 12 week noted higher in feed
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Table 7: Treatment wise per kg feed cost and feeding cost of birds during different growth period under winter season

Treatments Per kg cost of Per kg cost of Feeding cost Feeding cost Feeding cost
Starter feed (%) Finisher feed ) 0-6 week ) 7-12 Week ) 0-12 week )

C, 47.90 44.59 72.59 141.37 213.96

C, 48.02 44.59 73.54 140.14 213.68

C, 48.09 44.68 74.04 140.36 214.40

E, 48.11 44.69 74.74 138.96 213.70

E, 48.24 44.82 75.73 140.85 216.58

Cr, 4791 44.49 73.87 140.27 214.14

Cr, 47.94 44.52 72.72 147.45 220.21

CE, 48.30 44.89 74.32 141.67 215.98

CE, 48.43 45.01 76.18 141.97 218.15

CCr, 48.10 44.68 76.74 141.66 218.41

C/Cr, 48.10 44.69 77.56 143.84 221.41

CE Cr, 48.31 44.90 78.41 144.56 222.97

intake. Rajalekshmi et al. (2014) reported non-significant
effect on feed intake, feed efficiency, supplemented 100
and 3200 pg/kg organic chromium in the diet of broiler in
winter season. Similar observation was also reported by
Kutlu and Forbes (1994). Arif et al. (2019) supplemented
400 and 1600 ppb Cr picolinate /kg diet of broiler
reared under normal environment temperature. They
reported improved body weight and FE in 400 ppb cr /
kg diet but feed intake was not affected due to chromium
supplementation. The present results were in harmony
with the finding of Rajalekshmi et al. (2014) and Arif et
al. (2019) for non-significant effect of chromium on FI
and body weight of birds.

During winter season feed efficiency was non-significantly
different from control group up to 6-week of age, thereafter
Cr, level of Cr-propionate in diet improved FE during
7-12 week of age. The present finding was in agreement
for significant effect in feed efficiency. In-contrary,
Rajalekshmi et al. (2014) reported non-significant effect
on FE of broiler supplemented chromium in diet during
winter season.

Combined effect of Vitamin C, chromium and vitamin
E on FI and FE

During winter season at 12 week of age C,E, feed intake
was significantly higher from E, whereas CE, shown
significantly higher feed intake than C,. Feed efficiency
during initial and later age growth period in combined
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and separate supplement groups were non-significantly
different and significant from control group. C,Cr,,
C,E Cr, combined supplemented group were non-
significantly different from Cr, and significantly better
than C, at 12 week of age. C,Cr, was non-significant from
control and individual supplement groups during initial
and later age. However, FI of C,Cr,, C,Cr, and CEE Cr,
were significantly higher than control and their individual
supplement group at 6 and 12 week of age.

In absence of stress factor particularly heat stress,
combination of ascorbic acid with vit-E or chromium
had no advantage in FE over its individual supplement
groups. However, feed intake of birds in ascorbic acid and
chromium combination was significantly higher than their
separate treatment groups at 6 and 12 week of age. Higher
body weight in combined supplement groups might be the
reason for increased feed intake. As chromium and vitamin
E play vital role in many physiological and metabolic
processes in birds and has beneficial effect in digestion
and utilization of nutrients of birds, may attributed for
increased feed intake and body weight in combined
supplement groups.

Economics of rearing Narmadanidhi birds

Treatment wise per kg feed cost & feeding cost and
Income on sale of birds & gross profit over feeding cost
during winter season presented in table 7 and 8.
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Table 8: Income on sale of birds and gross profit over feeding cost in winter season

Treatments Body wt at 12 week Income on sale of bird Feeding cost up to 12 Gross profit/ bird over S:g;svargf:f;:el;g
age (Kg) R 200/Kg live wt) @) weeks of age ) feed cost ) cost )
C, 1.24 248.00 215.00 33.00 26.61
C, 1.25 250.00 213.60 36.40 29.12
C, 1.25 250.00 214.31 35.69 28.55
E, 1.24 248.00 213.65 34.35 27.70
E, 1.26 252.00 214.97 37.03 29.39
Cr, 1.26 252.00 214.14 37.86 30.04
Cr, 1.29 258.00 220.06 37.94 29.41
CE, 1.25 250.00 215.92 34.08 27.26
CE, 1.26 252.00 218.12 33.88 26.89
C/Cr, 1.27 254.00 218.33 35.67 28.09
C/Cr, 1.30 260.00 221.35 38.65 29.73
CE Cr, 1.30 260.00 222.94 37.06 28.51

Effect of treatments on economics
Narmadanidhi birds upto 12 weeks of age

of rearing

During winter season, treatment C,Cr, has highest gross
profit/bird (X 38.65) and Cr, has highest gross profit’kg
live weight (X 30.04) than control and all other treatment
groups. In compared to C; control group, CCr, birds
fetched higher gross profit / bird by ¥ 5.65 and Cr, birds
fetched higher profit/kg live weight by ¥ 3.43. and C Cr, by
3.12. Considering the single supplement groups profit per
kg live weight was higher in Cr and C, lower supplement
compared to Cr, and C, respectively, whereas E, were
higher in profit compared to E, lower concentration in diet.

CONCLUSION

It may be concluded that in winter season combined
supplement C,Cr,, C,E Cr, had superior performance
and Cr had better economy with significantly better
performance than control.
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