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ABSTRACT

Present investigation was undertaken to determine the chemical composition and assessment of feed
consumption of hydroponics maize fodder with and without supplementation of probiotic (Saccharomyces
cerevisiae) in Gir calves. Total 36 male Gir calves of almost same age group were distributed equally by
completely randomized block design in nine groups. Calves in group T, were treated as control and were fed
basal feed and concentrate mixture as per requirement. For calves in T,, T,, T, and T, groups, 25%, 50%, 75%
and 100% of crude protein (CP) supplied through concentrate mixture was replaced by hydroponics maize
fodder, respectively, whereas in T, T, T, and T, groups, 25% 50%, 75% and 100% of CP supplied through
concentrate mixture was replaced by hydroponics maize fodder alongwith probiotics (Saccharomyces cerevisae),
respectively. The results indicated that hydroponics maize fodder had shown good nutrient profile such as
crude protein, ether extract and nitrogen free extract in present experiment whereas yeast was found to be richer
source of calcium and phosphorus. There was highly significant effect (P<0.01) of treatments and periods (15
days to 120 days) on dry matter intake (DMI) and organic matter intake. It was revealed that the DMI was found
to be decreased with feeding of the hydroponics maize fodder in Gir calves but incorporation of probiotic
(Saccharomyces cerevisiae) improved DMI.
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INTRODUCTION

Green fodder and concentrate are the
quintessential for optimum health, growth, productive
and reproductive performance in dairy animals. For
sustainable dairy farming, quality green fodder should
be fed regularly to dairy animals (Naik et al., 2012).
The health, growth and production of dairy animals
are adversely affected due to unavailability of good
quality green fodder and concentrate. Continuous
production of green fodder in sufficient quantities is a
challenging task. Traditional production of green
grasses not only requires large land area, plenty of
water, labour, fertilizers and a lot of management
problems but it also has low nutritional value. Faster
industrialization has squeezed area under pasture land,
adversely affecting the grazing based production
systems. Shortage of land, long growth time (50-65 days),
labour, fertilizer and manure requirements for
cultivation, unavailability of same quality throughout

the year, lack of irrigation facilities, water scarcity
and natural calamities due to climate change are the
major obstacles for conventional green fodder and
grain production. Technology advancement in industry
and farming systems has introduced hydroponics
technology for green fodder production. In the
prevailing dairy farming system, where quality and
quantity of grazing is continuously decreasing, the
hydroponics grown green fodder could be a novel way
of feeding dairy animals to improve productivity. Due to
many constraints in the conventional green fodder
cultivation, hydroponics technology may become an
alternative not only for the green fodder but may also
replace some part of concentrate in farm animals (Naik
et al., 2012).

Further, use of natural feed additives in dairy cattle
ration has potential for improvement in growth and
production. There is a strong need for natural feed
additives acceptable for consumers interested in organic
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food. However, there is no information on the effects of
probiotics along with hydroponically grown maize
fodder in cattle. Chemical composition and feed intake
are usually considered as a preliminary index for the
assessment of quality of feed. Hence, the present
investigation was undertaken to determine the chemical
composition and assess the feed consumption
of hydroponics maize fodder with and without
supplementation of probiotic (Saccharomyces
cerevisiae) in Gir calves.

MATERIALS AND METHODS
The per cent chemical composition of hydroponics
maize green fodder, yeast

mixture

(Saccharomyces
cerevisiae),concentrate and Dbasal
roughage was determined. The production of
hydroponics maize was done in a hydroponics chamber
of Ayurvet Progreen Machine. Clean maize seeds were
soaked with tap water in gunny bags for 24 hours and
thereafter were distributed in trays @ 2 kg per tray in
1.5-2.0 cm layer thickness. Harvesting of hydroponics
fodder was done on day 8™ after planting. Around
11 -14 kg hydroponics maize fodder was harvested daily
from each tray on the 8" day and was fed to the
animals as per experimental protocol. Total of 36 male
Gir calves of almost similar age group (add age= and
BW=) were selected randomly and distributed equally
by completely randomized block design in nine groups.
All the animals were offered basal feed ad lib. Calves
in group T, were treated as control and were fed basal
feed and concentrate mixture as per requirement. For
calves in T,, T,, T, and T, groups, 25%, 50%, 75% and

100% of CP supplied through concentrate mixture was
replaced by hydroponics maize fodder, respectively,
whereas in T, T,, T, and T, groups, 25% 50%, 75%
and 100% of CP supplied through concentrate mixture
was replaced by hydroponics maize fodder along with
probiotics (Saccharomyces cerevisae), respectively.
Daily allowance of concentrate and / or hydroponics
maize fodder and roughage were offered to meet their
nutrient requirements. Dry matter intake (DMI) and
organic matter intake (OMI) was calculated at fortnight
intervals as g/d, kg/100kg b. wt. and g/kg W% in
different treatment groups.

The data obtained in the experiment were
analyzed using statistical procedures as described by
Snedecor and Cochran (1994) and significance of mean
differences were tested by Duncan‘s New Multiple
Range Test (DNMRT) as modified by Kramer (1957).

RESULTS AND DISCUSSION

The per cent chemical composition of
fodder, yeast
(Saccharomyces cerevisiae), concentrate mixture and
basal roughage are presented in Table 1. The chemical

hydroponics maize green

composition of hydroponics maize fodder in the present
investigation was in close agreement with that of
Thadchanamoorthy et al. (2012). Hydroponics maize
fodder had shown good nutrient profile in terms of
content of CP, EE and NFE in the present experiment.
Yeast was found to be comparatively richer source of
calcium and phosphorus. The chemical composition of
yeast was also in accordance to the earlier reports of
El-Ghani (2004) and Rekha et al. (2005). The chemical

Table 1. Chemical composition of experimental feed (% DM basis)

Attributes DM On % DM basis

oM CcpP EE CF NFE TA NDF ADF HC Ca P
Hydroponics 1825 9699 18.68 356 862 66.13 301 3476 1596 1880 0.27 042
maize fodder
Probiotic 99.39 9364 3956 274 363 4771 636 - - - 1.83  0.76
(S.cerevisiae)
Concentrate 89.73 88.66 20.06 3.35 1000 5525 11.34 3849 20.67 1782 134 0.6
mixture
Wheat straw 91.18 89.01 3.14 1.09 39.05 4573 1099 75.01 5239 2221 030 0.10
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composition of hydroponics maize fodder was almost
same as that of concentrate mixture except total ash,
calcium and phosphorus. These findings corroborate with
the reports of earlier workers (Banerjee, 1988; Verma
et al., 2015).

The mean values of dry matter intake expressed
as kg/100kg BW. ranged between 2.83 to 3.12 whereas
mean values of dry matter intake in terms of g/kg W07
ranged from 94.89 to 103.12 in different treatment
groups (Table 2). Data pertaining to dry matter intake in
terms of g/d, kg/100kg b. wt. and g/kg W7 at
fortnights are presented in Table 3. he results of
statistical analysis of data (Table 4) revealed highly
significant effect (P<0.01) of treatments (T, to T,)
(i.e. hydroponics maize fodder with and without
Saccharomyces cerevisiae) and periods (15 d to 120
d) on DMI in terms of g/d, kg/100 kg b. wt. and g/Kg
W7, Further, comparison of mean values of DMI
revealed significant variations among the groups with
highest DMI in group T, and lowest in group T,. While
comparing the treatment groups with respect to
supplementation of probiotic, it was observed that
there was significantly higher mean DMI in group T,
T,, T, and T as compared to groups T,, T,, T, and T,
thus showing positive effect of supplementation of
probiotic on DMI (Table 2).It was revealed that the dry
matter intake was found to be decreased with feeding
of the hydroponics maize fodder in Gir calves but
incorporation of probiotic (Saccharomyces cerevisiae)
improved dry matter intake.

Highly significant effect of period was recorded
on dry matter intake in terms of g/d, kg/100kg b. wt.
and g/Kg W°7. Dry matter intake was found to be
increased with advancement of age. It could be
attributed to increase in dry matter intake with the
growing age of calves irrespective of treatment groups
(Table 3 and 4). There was significant effect of
feeding of hydroponics maize fodder without and with
Saccharomyces cerevisiae on dry matter intake in Gir
calves. Similar findings were also reported by Verma et
al. (2015) in calves, Nugrohoa et al. (2015) in cows,
Gebremedhin (2015) in goats and Ata (2016) in lambs;
fed hydroponics barley fodder or hydroponics maize
fodder. Improvement in DMI in calves fed yeast
culture diets were also reported by Wohlt et al. (1991);
Erasmus et al. (1992); Cole et al. (1992); Putnam et al.
(1997); Heinrich (2004) and Lesmister ez al. (2004).

In contrast, few workers observed no significant
difference in DMI in animals fed with artificially grown
fodder viz. Rule et al. (1986) and Reddy et al. (1988) in
cows; and Rajendra et al. (1998) and Saidi and Omar
(2015) in sheep. However, none of them used
hydroponics maize fodder in calves. Singh et al. (1998)
and Titi et al. (2008) reported reduced dry matter
intake in calves with addition of yeast culture in the diet.
DM intake was a limiting factor for sole feeding of
hydroponics fodder in cows (Pandey and Pathak, 1991).
Supplementation of yeast culture in the diet increased
digestion, particularly fibre fraction of the diet, leading
to improved feed intake (Hassan et al., 2016).

Table 2. Average feed consumption (DMI and OMI) in different treatment groups in Gir calves

Unit Treatment

T, T, T, T T, T, T, T, T,
Dry matter intake
g/d 3710.84*  3650.03«  3624.74¢  35952¢  3555.08" 3687.52® = 3654.53° 3626000 3586.27°
kg/100kg b.wt. 3.120 3.03® 2.96 2.83¢ 2.85¢ 3.03® 293 2.844 2.88«
glkg WO7 103.12*  100.39° 98.52b* 94.8%¢ 9525  100.86™ 98.29¢ 95.52¢ 96.19°
Organic matter intake
g/d 3307.46°  3287.57¢ 3302.86 3309.34° 331150 3339.78>  3340.82* 3354.07°  3358.51°
kg/100 kg b.wt. 2,78 2.80® 272 272 273 2.83 271° 2.70¢ 2.70¢
g/kg WO7 91.83¢ 93.79* 92.50 90.32¢ 91.20 94.12 90.34¢ 90.81¢ 90.38¢

Rows with different superscript differ significantly
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Table 3. Average feed consumption (DMI and OMI) at fortnight intervals in Gir calves

Period Dry matter intake Organic matter intake
(days) g/d kg/100 kg b.wt.  g/kg W7 g/d kg/100 kg b.wt. g/kg WO
15 3046.57" 2.94° 93.97¢ 2787.15" 2.55¢ 81.60"
30 3075.04¢ 2.81¢ 91.12¢ 2813.20¢ 2.61f 84.62¢
45 3233.08" 2.81¢ 92.66¢ 2958.55" 2.66¢ 87.52
60 3459.24¢ 2.87¢ 95.35¢ 3165.44¢ 2714 90.36¢
75 3665.73¢ 2.91% 97.52¢ 3354.60¢ 2.78¢ 92.65¢
90 3849.60¢ 2.92° 99.15° 3520.35¢ 2.84° 96.93¢
105 4258.76° 3.10® 106.43¢ 3898.22° 2.90° 99.71®
120 4469.95 3.142 108.73¢ 4090.86 2.88® 100.182
Columns with different superscript differ significantly

The mean values of organic matter intake interms ~ CONCLUSION

of g/d; kg/100 kg b. wt.; and g/kg W*ranged between
3287.57 and 3358.51;2.70 and 2.83; and 90.32 and 94.12,
respectively (Table 2).

The results of statistical analysis of data (Table
4) revealed highly significant (P<0.01) effect of
treatments i.e. feeding of hydroponics maize fodder with
and without supplementation of Saccharomyces
cerevisiae on organic matter intake in terms of g/d, kg/
100 kg b. wt. and g/kg W°7, Likewise, effect of period
was also observed as highly significant in terms of g/d,
kg/100 kg b. wt. and g/kg W7,

Further, comparison of mean values of organic
matter intake in different treatment groups in terms of
g/d showed significant variations among the groups with
significantly high organic matter intake in groups fed
supplemental Saccharomyces cerevisiae. The lowest
organic matter intake was seen in group T, i.e. 25% CP
of concentrate mixture replaced through hydroponics
maize green fodder without supplementation of
Saccharomyces cerevisiae (Table 2). There was
significant effect of hydroponics maize fodder without
and with supplementation of probiotic (Saccharomyces
cerevisiae) on organic matter intake in Gir calves.
Similar findings have also been reported by Naik et al.
(2014) in lactating cows, Verma et al. (2015) in Haryana
male calves, Naik et al. (2015) in cows and
Gebremedhin (2015) in goats fed hydroponics fodder.
Pal et al. (2010), Reena Kamal et al. (2013) and Yirga
(2015) reported significant effects of supplementation
of yeast on feed consumption.

42

Dry matter intake was found to be decreased with
feeding of the hydroponics maize fodder in Gir calves
but incorporation of probiotic (Saccharomyces
cerevisiae) improved dry matter intake. Dry and
organic matter intake was found to be increased with
advancement of age.
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