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Abstract
A study was undertaken to investigate the effecsugplementing
formaldehyde treated rape seed meal on milk prastuctilk composition
and feed conversion efficiency. Dietary supplemigmnaof formaldehyde
treated rape seed meal had no significant effe¢cherdry matter intake of
Sachin Shankhpal cows from different groups. The average milk yieldd 4% FCM yield
were significantly (P<0.05) higher in T2 groups,casnpared to T1 group.
Email: drshankhpalvet@gmail.com The average milk fat and total solids were sigaifity (P<0.05) higher in
T2 group receiving formaldehyde treated rape seedl,nas compared to
T1 group. The average daily CP intake and TDN iatak T1 and T2
groups were similar and satisfactory during laotattrial. Dry matter
intake to produce one kg milk and 4% FCM was fotmde 0.902 and
0.792kg and 0.846 and 0.727kg under T1 and T2geotisely at (P<0.05).
Accepted: 13/06/2016 The average daily returns over feed cost (Rs/coag 27.33 higher in cows
yielding daily 20-21kg milk fed formaldehyde tredteapeseed meal
(bypass protein) diet than the cows fed contrdl. die
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1. Introduction reported on rapeseed meal. Mustard cake is onleeof t

Protein meals are increasingly used in livestockcheapest protein supplements for livestock, hawing
feeding, as the oil finds other commercial applws. Very good amino acid profile (Chatterjee and Walli,
Proteins particularly rumen escape proteins, fome o 2002), but highly degradable in rumen (Sampath,
of the most valuable constituents of the ruminantl990). Therefore, it may be worthwhile to feed this
ration. It is therefore, of paramount importance tocake after protecting its protein with formaldehyde
ensure that this constituent is utilized with high Formaldehyde not only protects protein and the
eﬁiciency (Garg, 1998) The most promising appi‘oac IImltlng amino acids like methionine and |ySine,im”n
seems to be the modification of dietary protein byis reported in higher quality in mustard-cake
formaldehyde (HCHO) treatment (Faichney, 1971).(Chattergee and Walli, 2002), but also prevents the
Utilization efficiency of protein meals could be degradation of glucosinolates of the cake in rurcea
improved if they are Subiected to suitable Chemicaimore toxic formi.e. thiocynate, which disturbs the
treatment by a process known as bypass proteiﬁ.nimal therId metabolism and also getS excretéal in
technoiogy, in which the proportion of protein milk. With this Concept in mind, a farm trial was
degraded by rumen micro organism is reduced, tyerebconducted to study the effect of feeding formaldiehy
increasing its availability to the ruminant aning@arg  treated rapeseed meal to high producing lactating
et al, 2007) post-ruminally. Several feeding strategiescrossbred cows.
have been developed to improve production .
performance of livestock in India, but met with fied ~ 2- Materialsand Methods
success, because of cost involved in treatmentsor i )
field adoption and has found little acceptance Iy t 2-1Location of the Study , ,
farmers. A lot of work has been carried out on the ‘The study was conducted at organized dairy
formaldehyde treatment of groundnut cake (Gupta and®m in village Bochason of Anand District, Gujrat,
walli, 1987) however, very litle work has been India.
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2.2 Animalsand Treatments 2.4 Sampling Technique
Eighteen lactating crossbred cows in their 2-4 The crossbred cows were hand milked twice
lactation were selected and divided in two groupj  daily (5.00 A.M in morning and 05.00 P.M in evenling
according to daily milk yield, milk fat %, stage of and yields were recorded. The milk samples were
lactation and parity. The animals in T1 (contradf collected at fortnight intervals from individual iavals
chaffed paddy straw, chopped green Napier grasduring both times of milking. After through mixing,
(Penesitumperpuriujn and Home-made concentrate milk sample (100-150 ml) from each cows was taken
mixture (HMCM) as per the requirement calculated byby means of a dipper and transferred to a samptiebo
NRC (2001). While, the animals in T2 (Bypass pmotei with rounded corners (to avoid lodging of the milk
group) were fed the same ration supplemented wittsolids) up to 3/4th level, and then the bottle waiked
formaldehyde treated rapeseed meal. One kdightly. The sample bottles were labeled and disped
formaldehyde treated rapeseed meal (Bypass proteito laboratory on same day for further analysis aif f
with 70% UDP level) was provided to the cows undertotal solids and SNF, contents as per BIS (1981).
treatment group (T2) by replacing two kg HMCM on
protein equivalent basis to make the control and2.5Analytical Technique
treatment ration isonitrogenous. The amount of DM and TDN available to
lactating crossbred cows were calculated from the
2.3 Feeding and Management of Experimental records of intake of feeds and fodder, using
Animals digestibility coefficients/nutritive values givery tsen
The experimental animals were housed in ideaket al. (1978), Ranjhan (1991) and Anonymous (2005).
sheds with proper ventilation, flooring and tying The representative samples of concentrate mixture,
arrangements. Normal standards of hygienepaddy straw, green fodder, left over and faecesswer
management, feeding practices, vaccination andollected during digestion trial and the pooled gles
deworming were followed for all the experimental were analyzed for proximate constituents as per BOA
cows throughout the experiment. Conventional pcacti (1995).
of feeding concentrate and roughage separately was ]
followed throughout the experiment. The concentrate2-6 ECOnomics
mixture was Compounded on the farm by hand mixing Economics of feeding under different treatments
of different feed ingredients. The ingredients dneir ~ Was calculated from the records of daily feed
proportions used for preparation of home-madeconsumption and by considering the procurement cost
concentrate mixture (HMCM) are given in Table 1eTh ©f feeds and fodder used for feeding of experinienta
farmer procured the feed ingredients from localkear COWS. Gross returns from sale of milk from diffaren
in bulk quantities. All cows were cleaned and wakshe 9roups were worked out considering average daily mi

before each milking throughout the experiment as @roduction per animal over 120 days period andepric
routine practice of farm. of milk fat per kg paid to the farmer by cooperativ

sector. Daily gross profit per cow, from different
Table 1: The proportions (%) of ingredients used ingroups, was worked out taking into account, average

home-made concentrate mixture. daily feeding expenses per animal and sale price of
milk.
Ingredients Proportions
1 2 3 2.7 Statistical Analysis
Mung bhardo 722 588 816 The data generated during the experiment were
Legume mix. 15.46 -

- - subjected to one way analysis of variance as per th
Tur chunn 77.3. 88.2¢ 73.4¢

Cotton seed cake i 5 88 8.16 methods of Snedecor and Cochran (1994), with the
Maize cake B A 10.20 help of SPSS package programme (SPSS 9.00 software
Total 100.00 100.00 100.00 for Windows, SPSS Inc., Chicago, IL). The Completel
Calculated CP ¢ 17.8¢ 1757 17.8¢ Randomized Design was followed.

Calculated TDN %  68.25 67.99 68.72

3. Results and Discussions

The HMCM were prepared fresh every day by hand

mixing and fed to the animals at 4.30 a.m. and 4.3®.1 Chemical Composition of Feeds and Fodder
p.m. before milking. Thirty kg chopped green Napier The feeds and fodder used for feeding of
grass Penesitumperpuriujrwas fed to meet vitamin A |actating crossbred cows during the experimental

requii:ement. The paddy straw was fed as basgheriod were analyzed for proximate composition and
roughage.
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the results are presented in Table 2. The Home-mad@1). Kalbande and Thomas (1999) obtained signitica
concentrate mixture (HMCM) used for feeding of differences in total milk yield over a 100 daysté&ion
lactating crossbred cows during the experimentaperiod between animals fed on the 3 concentrate
period was analyzed for proximate composition andmixtures A, B, and C with UDP levels of 63.38, 4&7.5
results are presented in Table 3. and 29.75 %, respectively. Gaeg al. (2002) fed 250,
500 and 1000 g bypass fat/protein to cows in 3 ggou
3.2 Effect on Feed intake, Milk Production and  and recorded 0.4, 0.8 and 1.1kg, respectively,ameer
Gross Milk Composition increase in milk yield under three groups as coexpar
The average total dry matter intake of Cowsto base level milk yieid at initial Stage of expﬂdntai
under T1 (control) and T2 (bypass protein) was 7.4 feeding. The increase in milk yield was signifidgnt
and 16.68kg per cow per day, respectively (Table 4)(P<0.05) higher for the cows fed 500 and 1000g bypa
The higher dry matter intake was observed in T1supplement than other treatment. The effect ofifeed
however, differences between the treatments weme no chemically treated soybean meal on milk production
significant. These data suggested that cows undebas studied by Atwakt al. (1995). The increase in
control consumed 4.46% more dry matter than themilk production was 2.2 kg in the cows fed the diet
cows under treatment group. Similar non-significantWith 15% CP (diet 2 Vs. diet 1) and 1.9kg in thevso
effect on dry matter intake due to feeding of bgpas fed the diet with 17% CP (diet 4 Vs. diet 3). They
protein was reported by Srivastava and Mani (1995)poncluded that the milk prOdUCtion was SIgnIfICﬂnti
Ramachandra and Sampath (1995), Kunear al.  increased during week 7 to 16 of lactation for cdeds
(2005), Kumaret al. (2006) and Pailaet al. (2007). treated soybean meal diets. Such positive respafses
The present findings are in agreement with theifigsl  higher milk yield due to feeding bypass protein to
of these research workers. In contrast to the ptese lactating cows were also reported by (Ramachandra
findings Garget al. (2002) reported that when only and Sampath, 1995; Sampathal, 1997; Akbaret al,
animals in experimental group were fed one kgl999; Chaturvedi and Walli, 2001; Gaeg al., 2003
protected fat/protein supplement, total dry matteake ~ and Garget al.,2005).
was increased significantly (P<0.05) compared to The average FCM production under T1 and T2
animals under control group. was 21.38 and 23.15 kg per cow per day, respegtivel
The average daily CP intake of cows fed T2 The higher FCM production was observed in T2. Daily
ration was higher (2.33+1.25 kg/day/animal) asincrease in FCM production was found to be 1.77kg i
compared to cows fed T1 ration (2.32+3.20cows fed T2 diet which significantly (p<0.05) highe
kg/day/animal) and the treatment differences wene n Over the cows fed control diet. This increase in 4%
significant. Similar non-significant effect on CRtake ~ FCM production was accounted to be 8.27%. Aldtar
due to feeding of bypass protein was reported b)ﬂi (1999) observed Significant increase (P<001) in
Sampathet al (2005). The average daily TDN intake Milk as well as FCM vyields (kg/d/buffalo) when
of T2 cows was lower (10.94 kg/day/animal) but notlactating Murrah buffaloes were fed a basic mustard
significantly different as compared to cows feddiat ~ cake based ration, partially replaced by commeéycial
(11.44 kg/day/animal). Similar non-significant effe available bypass protein or supplemented with live
on TDN intake due to feeding of bypass protein wasyeast culture or combination of both. Effect ofdiegy
reported by Srivastava and Mani (1995). They regzbrt graded levels of undegraded dietary protein on milk
non-significant differences on TDN intake, in diffat ~ Production in early lactating crossbred cows was
experimenta| group fed four types of Concentra&jﬂg_} studied by Chaturvedi and Walli (2001) Both theékmi
untreated soybean cake (group I, 1) and formajdeh and FCM yields differed significantly (p<0.01) angon
treated soybean based ration (group II, IV). Theilte the fort nights.
obtained under present study on dry matter andemutr The average milk fat content of cows under T1
intake by lactating cows suggested that the feeding and T2 was 4.45 and 4.59%, respectively. The higher
formaldehyde treated rapeseed meal (bypass proteirizt% was observed in T2 and the differences between
have not show any adverse effect on feed and nutrie the treatments were significant (P<0.05). Daily@ase
in lactating cows. in milk fat was found to be 0.14% in cows fed T2tdi
These data indicated that the average milkover the cows fed control diet (T1). Akbetral (1999)
production (kg) of cows under T1 and T2 was 20_17I‘ep0rted that the milk fat % of buffaloes fed diefth
and 21.32 kg per cow per day, respectively (Table 4 bypass protein (7.43%) or supplemented with livasye
The higher milk production was observed in T2, whic culture (7.28%) or different combinations of both58
differ significantly (p<0.05) between the treatment % and 7.52%) was significantly (P<0.01) higher than
Daily increase in milk production was found to b@5sL  the buffaloes fed control group (6.91%) diet. Semil
kg in cows fed T2 diet over the cows fed contratdi Significant effect on average milk fat (%) due to -
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Table 2: Average proximate composition (% on DMidasf feeds and fodder used under by pass prégeting experiment.

Particular CP EE CF NFE Ash  Silica P Ca

Rapeseed meal 38.78 3.08 11.39.23 7.65 2.08 1.23 1.09
Cotton seed cake 20.31 1.80 19.@t.59 4.30 121 044 0.44
Tur chunni 17.24 3.00 16.067.76 6.00 1.00 0.22 2.33
Mung bhardo 20.26 1.34 873 6450 5.17 0.98 0.7776 1.
Legume mixture 19.86 3.35 10.361.19 5.24 1.02 0.36 1.40
Maize cake 18.80 9.10 11.067.20 390 045 1.25 1.02
Hybrid Napiergreen 9.55 2.55 30.647.08 10.21 6.12 0.41 0.51
Paddy straw 434 155 33.331.59 19.19 13.130.10 0.30

Table 3: Average proximate composition (% on DMigasf HMCM fed to cows under bypass protein fegdixperiment.

. Fortnight
Constituents T m vV VvV VI VIl _ VIl Av
CP 17.77 17.86 17.97 18.148.80 17.88 17.80 17.90 17.90 18.03
EE 11.70 10.89 10.17 910 9.89 11.76.45 10.04 9.77 10.38
CF 200 293 289 282 263 277 291 343 3397209
NFE 61.78 62.50 63.22 64.253.30 61.88 62.00 63.12 63.36 62.95
Ash 585 582 575 575 538 571 584 551 558675,
Silica 028 028 032 032 036 028 028 036 03032
p 219 215 209 209 166 202 218 1.89 200 2.01
Ca 100 1.00 1.00 1.00 1.05 103 1.00 098 0096 0 1.0

Table 4: Effect of feeding bypass protein (formalgtée treated rapeseed meal) on dry matter intakenaitk production
performance in lactating crossbred cow.

Particular T1 T2

DM intake (kg/d) 17.46+1.06 16.68+0.70
CP intake (kg/d) 2.3243.20 2.33+1.25
TDN intake (kg/d) 11.44+0.73 10.94+0.48
Milk yield (kg/d)* 20.17+2.35 21.32+1.54
Fat (%)* 4.45+0.02 4.58 +0.06
Total solids (%)* 13.8%:0.06 14.08+0.06
SNF (%) 9.38+0.08 9.4620.07
Fat yield (kg/d)* 0.89%:0.10 0.981+0.06
4% FCM vyield (kg/d)* 21.3%2.47 23.158+1.57

Means with different superscripts in a row for agraeter differ
significantly, * (p < 0.05).

feeding of bypass protein was reported by Chatiirvedsignificant (P<0.05). Kumaet al (2005) observed that
and Walli (2001), Garget al. (2002), Garget al. the values for total solids (%) in milk differed
(2003), Gareet al. (2005) and Kumaet al. (2005). The  significantly (p<0.05) among the different groupsda
findings observed under the present study aredsecl were found to be higher for cows fed LUDP+HP diet
agreement with the findings reported by these rebea followed by HUDP+HP diet. Significant effect of
workers. In contrast to present findings, Piegsal. bypass protein feeding on total solids contents was
(1996) found that milk fat percentage (3.09-3.63%4%  reported by Chaturvedi and Walli (2001) and Sampath
not different among the cows fed different levefs o et al (2005). However, Lundouiset al. (1986)
UDP in their diets. Similarly, Kumaet al (2005) and reported that total solids percent (0-16 and 17%vR8)
Pailanet al. (2007) reported non-significant effect of did not differ significantly among all four dietary
bypass protein on milk fat %. treatments including formaldehyde-treated soybean
The average values for total solids content undemeal. Similar non-significant effect on total sali(hb)
Tl and T2 were 13.82 and 14.05%. The valuedue to feeding bypass protein was reported by Keery
observed for total solids % under two treatmentsewe and Amos (1993), Ramachandra and Sampath (1995) —
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Table 5: Effect of feeding bypass protein (formalghie treated rapeseed meal) on digestibility ofients feed conversion
efficiency and cost of feeding in lactating crogsbcow.

Particular T1 T2
Digestibility coefficient
DM 70.75+1.58 71.91+0.57
OM 71.41+1.61 73.41+0.56
CP 62.04 £1.54 65.73+1.49
EE 79.85 +2.10 77.39 £0.75
CF 73.03£1.52 75.13+0.32
NFE 73.73+£1.75 75.0840.62
Feed efficiency
DM intake (kg/kg milk)* 0.902+0.03 0.792+0.02
TDN intake (kg/kg milk)* 0.590:0.02 0.8%+0.01
DM intake (kg/kg FCM)* 0.84%:0.03 0.727+0.02
TDN intake (kg/kg FCM)* 0.55%0.02 0.477+0.01
Daily feed cost/return over feed cost (Rs./cow)

Av. daily feed cost 108.15 102.77
Return over feed cost 119.40+ 16.53 146.73+ 10.4

Means with different superscripts in a row for agraeter differ significantly, * (p < 0.05).

Atwal et al. (1995) and Pailasat al. (2007). significant variation among the treatments as vasl|
among the fortnights, but the feed efficiency was
3.3 Digestibility of Nutrients, Feed Conversion increased with the increase in UDP level. They
Efficiency and Feed Cost concluded that by increasing the UDP level from@9
The digestibility of proximate nutrients (except 56 percent of CP in the diet of medium producing
for ether extract) was found to be higher for cdag  cows, the milk production was increased and cost of
T2 diet as compared to the cows fed T1 diet. Howeve Milk production was reduced. Kumat al (2005)
the differences among the treatment groups wenedfou reported that net efficiencies of nitrogen utilinat for
to be non-significant (Table 5). It is concludedatth Milk production were not significantly different amg
supplementation of bypass protein improves thedifferent groups and were also not affected
digestibility of most of the proximate nutrientsryD ~ Significantly due to either UDP levels or plane of
matter intake to produce one kg milk and 4% FCM wasfeeding.
found to be 0.902 and 0.792kg and 0.846 and 0.727kg The daily cost of feeding per animal was Rs
under T1 and T2, respectively (P<0.05) Table 5. Thel08.15 and 102.77 under T1 and T2, respectivelg. Th
data suggested that more amount of DM was requireflaily cost of feeding (Rs/cow) was higher under T1
by cows fed control diet (T1) than the cows fedthan T2 (P>0.05). The average daily returns oved fe
treatment diet (T2) to produce one kg milk. Similar cost were Rs 119.40 and 146.73 for cows under @1 an
observations were also observed for FCM production]2, respectively. The returns over feed cost wasemo
The requirement of TDN to produce one kg milk wasfor cows fed bypass protein (T2) diet than the céeds
0.590 and 0.553kg under T1 and T2, respectivelycontm' diet (T1), however, these differences were
(P<0.05) and similar values for FCM production were(P<0.05) significant. The returns over feed cost fo
0.519kg and 0.477kg, respectively (P<0.05). In @it  cows fed bypass protein diet (T2) were 22.89% highe
to present findings Kalbande and Thomas (1999fhan the cows fed control diet (T1). Gargal. (2003)
reported non-significant effect of different levet§  fed animals in control group 1.0kg untreated rapdse
bypass protein treatments regarding feed efficiency meal Brassica campestrisCP 39.76%, UDP 37.72%
terms of milk produced/unit of dry matter intak825, ~ of CP) and in experimental group 1.0kg protected
0.732 and 0.703 in cows fed concentrate mixtur®A, rapeseed meal (CP 39.76%, UDP 76.00% of CP).
and C, respectively. Srivastava and Mani (1995)There was increase in net daily income by Rs.9u&t d
reported that the differences for milk production to feeding of 1.0kg protected rapeseed meal iratang
efficiency reflected non significant differencesr fo Cows. Thus supplementation of 1.0kg protected prote
cows fed diets with or without bypass protein.in the ration of milch cows was found to be
Chaturvedi and Walli (2001) found that the feed€conomical, compared to feeding of similar quartity
efficiency for milk production also showed a non- uUntreated meal.
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Garget al. (2005) fed animals under two groups suggested that feeding of bypass protein suppletoent
1.0kg each of either untreated (Control) orlactating animals was found to be economical.
formaldehyde treated (Experimental) rapeseed meal

(Brassica campestijs 4. Conclusion

The degree of protein protection in treated Supplementation of 1.0kg of formaldehyde
rapeseed meal was 76.5 percent of CP, compared to geated rapeseed meal (bypass protein) replaciggk
equivalent value of 36.3 percent in the untreate&lm home-made concentrate mixture to crossbred cows

Similarly average increase in net daily income byyielding daily 20-21kg milk resulted in Rs.27.33 m@o
Rs.6.49 in cows fed feeding protected rapeseed megaily returns per cow.

was reported. Sampatt al (2005) found that feed

cost was reduced by Rs.0.81 and overall incoméef t Acknowledgement
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