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INTRODBUCTION

Cattle and buffaloes have been an integral part of crop-livestock
system in Indian farm economy for thousands of years. The man-land-
cattle ecosystem in the country is based on natural symbiotic relationship

where cattle and buffaloes have 1 v, st v and

sustainable relationship with crops. The drought power for agricultural
operations and rural transport is available from catle. Their dung
production helps in providing organic manure for maintaining long term
soil fertility as well as fuel for kitchen to the farm family (Patel,1997).
Animal Husbandry sector accounts for over 25-26 per cent of gross value
of agricultural output and meet the domestic demand for food and
employment generation.

At present, India has about 210 million cattle, which is about 50
per cent of Asian and about 18 per cent of world cattle population. The
current buffalo population is over 79 million, which accounts for 54 per
cent of the buffalo population of Asia and 56 per cent of the world. In
India crop production can generate employment for the work force for
only 90 to 120 days. During the remaining period they virtually remain
un-employed in which dairying sets right the imbalance in employment
(Angjaand Puri, 1997). The large proportion of human population (nearly
40 per cent) is vegetarian, for which milk and milk products are of special
value as they are the only source of animal protein.

In ancient time, milk production was considered a by-product of
bullock drought power, but it is an important source of supplementary
income and nutrition to the farm family. Availability of regular cash from
the daily sale of milk helps in dairy production through purchase of
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feed. Crop p ion is also i

p through of
farm inputs like better seeds, fertilizer, pesticides, etc. The result is that

increased milk pr i leads to signi over-all improvement in

farm production, better nutritional and living standards of rural producers
and their families (Patel, 1997).

India is now the world’s top milk producer with its output
estimated 81 million tones. Indian dairy has chronic shortage of 23 per
cent green fodder, 35 per cent dry fodder and 44 per cent in concentrate

Both itatively and itatively; there exist a large gap
in demand and supply of feed and fodder resource across India (Pandey,
1995). The deficit in feed nutrients in the country is to the tune of 46 per
cent DCP and 44 per cent TDN. To fulfil these deficiencies Indian

Council of Agnculmml R inted a i to study the
feeding and utili of i source of li feeds and
agro- by prod for dairy animals ( et al., 1998).

The low productivity of Indian livestock can be attributed to:

(i) Less ber of p ive i (i) of quality feed, (iii)
Non utilization of scientific method of feeding and (iv) Adverse climatic

conditions.

In advanced countries like USA, UK and Israel, a significant
development has been made by adopting complete feeding system in the
ruminants where, the farmers are highly persuaded to use complete feed

system instead of conventional feeding system.

According to Owen (1976) complete feed implies self feeding of

i i of feed ingredi P d in such a way as to avoid
differential selection by the i K: and Patle
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(1978) prepared pellet comprised of a mixture of both roughage and
concentrate in different proportions to feed the animals. Raina and
Raghvan (1985) also advocated pellet feeding i.e., mixture of concentrate
and roughage to the animals.

Thus, realizing its importance in dairy, balanced and economic

ration for feeding of ani are Yy to obtain i returns in

terms of milk, meat and wool production. The complete feed system was
introduced in the country for better and economical utilization of agro-
industrial and industrial by products. Waje (l996) stated that, it increases

the value of feed stuffs and also si i i labour and

maximizes automation. In this system, feed containing roughage and

concentrates are blended uniformly in desired and proper ratio of
roughage, concentrate and other nutrients to ensure the nutritional
requirement of different categories of livestock for its various
physiological functions. Senger and Naik (1996) emphasized advantages
of complete feed system as discussed in following heads :

(1) Labour Saving : A complete feed may be processed, delivered and
deposited in self feeder by a mechanical device. Labour, thus, saved can
be devoted to managing and milking the lactating animals.

(2) Improving the low grade r : In

ration, it is possible to utilize low grade h and crop r

which are, otherwise, of little value when fed separately. The increased
intake and improved nutritive value of low quality of crop residues, due
to mechanical processing is mainly attributed to reduction in its particle

size. It is an important factor in feed for i to d

to what extent particle size need to be reduced for improving its intake,
increasing the density of feed and at the same time maintaining the
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desired fat level. The feeding quality of residues and agro-industrial by-

products including non-conventional feed can improve tremendously by

blending them in complete feed.

(3) Balance feeding possible : The complete feed system not only
ensures improved utilization of nutrients from crop residues and agro-
industrial by-products but also helps in developing low cost balanced
feeds for livestock. In ad /ib feeding animals eat a particular feed as
much as liked, refusing the unpalatable portion of the ration leading to
intake of unbal d feed, i ing and feeding cost. But in

complete feed, balanced feeding is ensured for increased live=stock
production.

In complete feeding system with simultaneous ingestion of forage
and concentrate and availability of feed all time, the animal can eat as and
when it likes and this will prevent the development of acidosis also. More
frequent feeding spread out the load on the rumen and maintained the
normal ratio of acetic to propionic acid this favours the butter fat content

in milk. Bal d i can be itored in the system of feeding.

(4) Improved growth and production : Complete feed helps
improvement of growth and production. Complete feed containing 60%
mixed grass supported growth rate of 500-600g/ day (Reddy and Reddy,
1983. ) whereas Waje (1996) reported that body weight gain in calves fed
with complete feed as ‘Sani and pellets were 400.66 and 681.16g/day.

(5) Controlling the ration component ratio : Conwolling the ratio
b various comp (concentrates : roughage, Protwin: energy

and Calcium: Phosphorus) is a problem in livestock feeding. A precise

control of various ration components for maximum growth, meat and

net



milk production is required, but, it is very difficult when the animals are

offered to eat the component sepamtely at free of choice and !.herefore,

result “gither more of ate or
disturb the ratio. In complete feed the ratio of different components is

maintained by mixing them properly in mash.

(6) Easy storage : Complete feed can be formulated and processed
into mash or pellets or blocks by using locally available farm crops
leftover like wheat straw, paddy straw, maize straw, sugar cane bagases

and fallen tree leaves etc.

Mostly animals are reared on feed stuffs,which are not consumed
by human beings e.g. wheat and paddy straw and stovers of maize and
sorghum etc. Thus, the animals, fed on above faed stuffwill remain either

underfed or mal ished due to ing of such in ration which
is being deficient in different nutrients. This ulti y affects p i
and reproductive performance of ani and r ible for i

economic loss to the owners.

Since country is in short supply of feed and fodder, there is need to

pl new feed r ur and ional feeds which can be fed to

the animals. There is scope and need for imp of poor
crop residues by different ies. The ing of milch
cows and buffaloes with complete feeds based on concentrates, minerals

and vitami ded with avai p resi like paddy

straw will improve the overall performance and health of animals.

Under the present situation improvement of stall feeding system
followed by dairies near cities is found to-be-more practicable. The ‘sani’

system followed by most of the dairies suffered from the problem of
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imbalance of nutrients in a ration as they do not care to supply the
essential nutrients such as calcium, phosphorous, vitamins and protein in
balanced way. It is,

s v to ‘sani’ system in
respect of these nutrients, such ration will form a complete feed.
Complete feed for different age groups of animals can be prepared and
fed to the li k. The feed, thus, p

P have been reported

o i the feed ion, feed efficiency and milk p: ion by

lactating cross bred cows and buffaloes. Thus, the present work was

undertaken with following objectives:

OBJECTIVES
1. To evaluate the feeding system of paddy straw and concentrate
mixtures separately, and “sani” system of feeding by blending
soaked paddy straw and mixture for dairy
i under farm conditi
2. To study the effect of above sy of ing on pr i

performance of dairy animals.

b To study the effect of above system on quality and quantity of miltk
of dairy animals.

4. To know the digestibility coefficient of different feed by digestion
trial in animals.

s. To work out the ics of milk pi ion

6. To p a ically viable feed prepared out of

locally available concentrates and paddy straw as roughage.

SIS
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REVIEW OF |mem;ajmm

Complete feed

The feeding quality of crop residues like paddy straw and non-
conventional feed can be improved if they are blended into complete
feed. The concept of complete feed system can advantageously be applied
for improving the agricultural crop residues like paddy straw  for

developing low cost balanced feed for ruminants.

Das . . (2002 reported that the processing of complete feed

including paddy straw. concentrates and other teed suppicinent

required proportion into uniform mixture make the animais 1o eat every
bit of offered feed and ensures the supply of ali the nutrients required oy
animals for specific purposes.

Nocek r a/. (1985) reported that the cows fed paddy straw or ather
forges and grain separately showed lowered FCM yield than the cows red

total mixed rations.

Tiwari er al. (19935). Found that complete feed consisting or 30

parts paddy straw. 10 parts berseem and 60 parts concentrate mixture

containing maize grain. rice bran. mustard cake. common sa

mixture enables beter pr ion performance than control group

Owen (1976) mentioned the following advantage of complete reed

system :
(1) with every bit the animals gets
(b)  Utilization of nutrients are increased.
()  Wastage of feed is reduced.
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(d) Total feed intake is increased. Recommended nutrient

peci i of feed are Awed doclow -
L S.No. Nutrient . Lactation diet
1. | Crude protein (2/kg DM) 1130.0
{a) Rumen dégradable protein (kg DM) | 85.0
(b) Undegradable protein (g/kg DM) 7300 i
= Crude fibre (2/kg DM) o T160-200
Ether Extract (g/kg DM) i T

3
4. | Proporiion of forage DM in total DM (%)

| (2) For diet based on hay/silage 40-70

(b) For diets based on chopped or coarsely

ground straw

Owen. 1976

Punj (1994) reported that crop residues like paddy straw and other
non-conventional materials is used for feeding of animals and thus

shonage of fodder can be met 1o a large extent.

Pal er al. (1999) found CP, EE, CF. NFE and total ash of paddy
straw as 2,94, 1.37 37.37. 20.32 and 18 per cent respectively. whereas
Das and Ghosh (2001) reported as 2.86, 1.20, 33.2, 52.88 and 10.76 per
cent respectively.

Yadav er al. (2001) found CP, CF, EE and TA of paddy straw as
2.5, 40.95, 1.5 and 12.35 percent respectively. Reddy and Reddy (1994)
mentioned that blending of rate and into feed

as beneficial, which improves its nutritive values.
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Agnew (1996) p: the ing of 1 feed with

separate feeding of fodder and concentrate to the animals and reported the

feeding as complete feed to the animals is better in all respects.

Singhal er al. (1992) studied the effects of pelleted complete feed
and chopped complete feed in cattle. Two types of pellets were fed i.e.,
non-treated and alkali treated. The dry matter digestibility of chopped

complete feed (T1) was 74.97 + 2.26, reas ility of d

pelleted complete feed (T2) and alkali treated pelleted complete feed (T3)
were 67.48 + 2.47 and 64.03 + 1.92, respectively supporting the fact that
the dry matter digestibility in pellet fed groups was significantly lower
than non-pellet group which may be due to higher rate of passage from

rumen as a result of grinding and pelleting of straw and hay.

Puri and Gupta (1990) investigated the effect of feeding ammonia
(urea) treated rice straw on dry matter digestibility in crossbred calves
and showed that the paddy straw treated with 4 per cent urea + 40 per
cent moisture and 5 per cent urea + 30 per cent moisture were better

utilized than that treated at lower levels of urea.

Yadav er al. (1991) studied the effects of compaction of roughage
based complete feeds on dry matter digestibility in four buffalo bulls
(240-249kg) which were fed on four treatments viz., unground wheat
straw (T1), ground wheat straw (T2), unground paddy straw (T3) and
ground paddy straw (T4) based complete feed blocks following a 4 x 4
ity was signi y (P<0.05)
affected by the type of straws. The di ibility of these i ‘was
highest in animals fed on T3 diet followed by those fed on T4, T1 and T2,

Latin square design. The DM di

and it appears that the higher lignin content in wheat straw than paddy

straw was responsible in lowering of digestibility.

e



Patle er al. (1992) observed the effects of DM digestibility on two
types of pelleted complete feeds in crossbred heifers. Diet I consisted of
wheat (50 kg), Berseem hay (10 kg), wheat bran (25 kg), decorticated
GNC (13.5 kg), mineral mixture (1 kg) and common salt (0.5 kg). Diet —
11 consisted of straw (40 kg), Berseem hay (20 kg), maize grain (25 kg),
Decorticated GNC (13.5 kg), mineral mixture (1 kg) and common salt
(0.5 kg). The predicted values of DM digestibility for diets 1 and 2 were
49.93 and 53.83, respectively, with a standard error of 1.19. These results
supported the fact than DM digestibility of the present feeds (49.93 per
cent for diet 1 and 53.83 per cent for diet 2) seem to be lower than the
feeds fed conventionally (55 to 58 per cent).

Singhal er al. (1992) compared the DM digestibility coefficient of
cattle and buffalo on ammoniated paddy straw and predicted values were
56.04 + 1.98 for cattle and 54.48 * 1.64 for buffaloes. He mentioned that
digestibility of added nitrogen is ble and that
with this type of feeding sy protein should be

provided to animals.

Das and Kundu (1995) conducted an experiment on 12 growing
male buffaloes calves and compared the DM digestibility values of 3
rations T, containing wheat straw, T, containing wheat straw treated with
2 per cent Ca (OH)2 + 1 per cent NaOH and T3 containing wheat straw
treated with 4% urea. The observed digestibility was 52.50 * 0.68, 42.30
+ 2.80 and 53.05 + 0.62 for T,, T> and T; groups respectively,
which was higher in T, and T; than in T,. Misra er al (1995)
conducted an experiment with 24 crossbred heifers, which were
divided in to 4 equal groups and fed restricted (1.8 per cent b. wt.)
and ad libitum quantity of treated wheat and paddy straw along with

concentrate mixture to meet their remaining protein and epergy
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requirements. In addition, each animal was also fed 2 kg green sorghum,
30 g each of mineral mixture and common salt. They dry matter
digestibility coefficients for restricted feeding T1 and T2 were 49.28 and
51.32, respectively, and DM digestibility coefficients for ad libitum
feeding T3 and T4 were 45.24 and 47.24 respecti y. The d ibi

coefficients of DM differed significantly (P<0.05) between restricted and

ad libiturm feeding and was non-significantly different at the same level of
feeding stating that restricted feeding is useful in increasing the DM
digestibility of urea treated wheat the rice straw based rations.

Bhadoria and Singh (1997) found a higher DMD value of teak
leaves treated with 4 per cent lime and 1 per cent urea than leaves treated

with water and 4 per cent lime of treated with water and 1 per cent urea.

Pachauri er al. (1999) noted that feeding of unprocessed and
densified dry grass in two groups of crossbred calves respectively had no

significant difference in respect to DM digestibility.

Sengar er al. (1999) conducted an experiment on 8 buffalo heifers
divided randomly into two groups and fed on complete feed based on
paddy straw. Complete feed-1 consisted of 37 parts (4 per cent urea
treated) paddy straw, 3 parts green, 6 parts deoiled mustard cake, 41 parts
and 1 part

deoiled rice bran, 10 parts mol 2 parts
common salt. In complete feed-2, in place of deoiled mustard cake, 7
parts of deoiled undecorticated cotton seed cake plus 0.2 parts of urea
were added and deoiled rice bran was reduced by 0.2 parts. The dry
matter digestibility coefficients for complete feed 1 and 2 were 55.50 +

2.08 and 56.37 + 0.74, respectively, indicating that any of the (N) sources

r d in the feed i upon their

under test can be P

price and availability.
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Sureshkumar er al. (2000) studied the DM digestibility on Murrah
buffalo heifers, divided into 3 groups which were fed 3 different complete
diets containing 50, 60 and 70 per cent ammoniated straw and 37, 27, 17
per cent deoiled rice bran in group I, II and III, respectively. Dry matter
digestibility coefficients for group I, II and IIl were estimated as 55.55 +
1.80, 50.25 + 0.54 and 50.36 * 0.90, respectively, indicating that the three
diets were almost similar in nutrient utilization and it was concluded that
ammoniated wheat straw to the extent of 70 per cent may be more
economical in the diet of buffalo heifers.

Kaur and Kaushal (2001) studied the effect of water, NaOH and
urea treatments on dry matter digestibility of straws in ruminants and
found the mean DMD of untreated bagasse was 26.49 per cent, which
was increased to 54.46 per cent after treatment with 5 per cent NaOH.
With increasing levels of NaOH, the maximum improvement in DMD
was 29 units with corresponding improvement of 16 units with urea
treatment suggesting 150 ml/100 gm DM moisture levels was the most
appropriate. However, after 4 per cent level of NaOH, and urea, the rate
of imp in DMD

Puri and Gupta (1990) calculated the N balance (g/d) in crossbred
calves fed on untreated (A); urea + 40% moisture treated (B) and 55 urea
+ 35 moisture treated (C) Paddy straw as basal roughage and the observed
values were 22.66 + 0.99; 28.10 & 0.71 and 27.74 + 0.65 for groups A, B
and C respectively. Thus it can be inferred that the treatment of paddy

straw at 4% level of urea was more effective than at 55 level of urea.

Khandaker and Tareque (1999) studied the effect of paddy straw
based diet with varying levels of rumen degradable protein (RDP) from

urea on TVFA concentration in vitro. Animals were fed four diets
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containing RDP levels of subsequently 50, 75, 100 and 150 per cent in
urea diets UO, Ul, U2 and U3 groups respectively. TVFA i

was significantly (P<0.01) higher on diet U2 than other diets (U0, U1 and
U3). The TVFA concentration peaked at 5 hr post feeding. The results

thus indicated that straw based diet containing 100 per cent RDP was

superior than other RDP levels when urea as RDP supplement.

Yadav et al. (1991) for feeds ining 76 per
cent straw with wheat straw and paddy straw both in chopped and ground
forms. The unground forms of both the straws were better than ground

d in more blocks. B

forms of respect in straw, as it
the straws, paddy straw resulted in more durable blocks than wheat straw.

Effect of different diets on digestibility

Yadav and Yadav (1990) studied the digestibilities of four adult
cattle feed 4 having, untreated wheat straw (T1), urea-ammoniated wheat
straw (T1), untreated paddy straw (T3) and urea-ammoniated paddy straw
(T4) with varying levels of concentrate mixture. The digestibilities of
(OM) was significantly (P<0.01) higher in ani fed i
straw than untreated straw, indicating the superiority of urea-ammoniated

straw over untreated straw diet.

According to Sohane er al. (1999) paddy straw is a most
abundantly available crop residue in India. Farmers use straw from
different cultivators of paddy grown on the farm for feeding of animals.
Straw of different paddy varieties varies in their digestibility and intake

and such variation may be attributed the genetic make up of the plant.
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Singhal er al. (1992) studied the comparative digestibility of
ammoniated paddy straw in cattle and buffaloes and stated that the
digestibility coefficients were similar in both the species.

Verma, er al. (1995) reported that 4 per cent urea treatment of
paddy straw significantly improved the nutritive value of paddy straw
significantly. The improvement was higher by urea ammoniation of

paddy straw. The results indi d that urea

of paddy straw
could profitably constitute an efficient basal roughage for growing
buffalo calves. Chaturvedi and Tiwari (1997) conducted a growth cum
digestibility trial for 90 days in 24 cross bred heifers and he reported that
the treatment of paddy straw improved its feeding value.

Das and Ghosh (2¢0%) conducted an experiment to evaluate the
digestibility I lactating crossbred cows fed concentrate supplements and
pasture. Group 1 (control) were stall fed on paddy straw, thin napier grass
and concentrates as per their requirements. Other groups were on grazing
for 6 h/d besides providing paddy straw and concentrate supplementation
@ 1, 2 and 3 kg in group 11 (T1), I1I (T2) and IV (T3), respectively. The
digestibility was observed that 66.76, 71.86 and 66.26 per cent in control.
T1, T2 and T3 groups respectively and variation among groups was
significant (P<0.01). This is indicated that 2 kg concentrate

could be i for cows producing 7 kg milk/d
grazing on pasture.

Kalita, er al. (1998) reported that feeding of urea treated paddy

straw was more P to the i of untreated or
water soaked paddy straw.

Sundstol er al. (1978) also mentioned a better per kg body weight
gain, cost wise with ration containing paddy straw blended with suitable

concentrate ingredients.
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Nisal (2000) reported that digestibility co-efficient for CP were
higher in complete feed group (65.2%) compared to control groups fed
conventional diets (46.1%). By feeding complete feed there was

improvement in DM intake, protein utilization and growth rate.

Dahiya, er al. (1998) mentioned that voluntary feed intake and
digestibility of DM, CF and NFE were more in treated straw than
untreated straw and these straws when fed ad-/ib can met the

requi of buffalo

Reddy er al. (1996) reported that voluntary feed intake.
digestibilities of dry matter, crude protein, organic matter and total
digestible nutrients was significantly (P<0.05) higher on fodder base
diet than i diet.

Sriramamurthy er a/. (1992) observed significantly (P<0.05) higher
organic matter, ether extract and nitrogen free extract digestibility on
complete diet.

Reddy er al. (1988) reported significantly (P<0.05) higher DM, CP
and NFE digestibility on complete diet based on roughages than that of
conventional diet.

Satyanarayana Reddy (1992) found significantly (P<0.05) higher

dry matter intake on complete diet and which might be due to higher
lending of ates with

palatability of feed due to pr i and
poor quality roughages and alsq due to rapid rate of passage of diegesta.

Waje (1996) reported that dry mater intake and digestibilits or
different organic nutrients were significantly (P<0.05) higher on complete

diet than conventional diet.
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(C) Effect On Milk Production and Quality

Reddy er al. (1994) compared sunflower based complete diet with
conventional diet fed to cross-bred cows and reported that total milk and
fat corrected milk yield, fat yield & SNF yield was significantly (P<0.05)

higher on complete diet than conventional diet.

Reddy er al. (1988) reported higher 4 per cent FCM yield on

sunflower based diet than i diet fed to cross bred

cows.

Marshal and Voigt (1975) found that milk composition and yield
did not differ significantly when ration contain comparable portion of
corn silage and concentrate mixture were fed ad. libitum as an ensiled
complete ration or a complete ration blended at the time of feeding or as

separate component in switch back type experiment.

Reddy (1986) observed that 45 per cent cotton straw or 47.5 per
cent mixed ground hay in complete feed given to cross-bred cows or
Murrah buffaloes maintained milk production of 6 to 8 litres with normal

butter fat levels compared with conventional type of feeding.

Muller and Botha (1998) fed twice daily on and like basis a
complete diet providing 15 per cent CP, 13 per cent CF and 10.8 per cent
MJ Me/kg DM to Holstein-Fresian and Jersey cows and found that
Holstein Fresian cows produced more milk per day than Jersey and also

had higher feed and water intake.

Kawalkar er al. (1998) compared two complete rations with
conventional ration fed to cross-bred cows and reported that milk yield,
FCM yield and S.N.F. yield were significantly (p<.001) higher for

few than i 1 ration.
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(D) Economics of Milk Production

The major item on i for any li industry is the in-

~vestment on feed of animals.

According to Panse er al. (1991) feed cost of dairy animals
maintained at Delhi was 64.7 per cent of total expenditure. Similar
observation was also recorded by dairy farm of National Dairy Research
Institute, Kamnal;theyohsesved that cost of feeding was, further, reduced
without adversely affecting the milk production when fodder based

feeding was practiced.

Singh er al. (1983) studied the effect of complete feeding system
on productive performance of buffalo calves, and found that higher feed
conversion efficiency in the complete diet feeding system (2-2.2) than the
control group (2-4) resulted in higher daily body gam in the experimental
groups than the complete feed was (10.81-15.77' ) more economical than

the conventional system.

According to Mc Cullough (1994) an optimum ration for dairy

cows were i d to p! id ities of nutrients bal;
in a to supply -y precursors for the production of the
inherited volume of milk with its appropriate milk i c

feed syswm not only improves the feeding value of feed stuff but also
i inimi labour and maximizes automation. It makes

animal to eat whatever is offered as well as ensures the supply of all

necessary nutrients even poor quality roughages, unconventional feed

stuffs and non protein nitrogenous sources can be utilized better. Thus
cost of feeding can be reduced.

SO

IR EAll






MATERIALS AND METHOD3

The study was carried out on crossbred cows and Murrah lactating
buffaloes maintained at Livestock Farm, Adhartal, JNKVV, Jabalpur
(M.P.). The livestock farm is situated at the side of National Highway No.
7 on the tropic of cancer at 80° latitude at the elevation of 410.8 meter
above sea level. The climate is light wopical, sub-humid with a seasonal
variation in temperature and rainfall. The annual rainfall ranges from
1250-1400 mm, most of which received during July to September with
occasional winter showers. The summer temperature seldom goes up to

45°C and in winter it will be as low as 4°C. The soil is heavy black clay
with uniform topography.

The experiment was conducted from March 10® to June 7% 2003

and mi temperature

during summer season. The
was in summer season 45°C and 26.15°C , whereas humidity was 10.9%.

Selection of animals

© 18 crossbred dairy cows and buffaloes which were freshly

calved, were selected considering their parity, milk yield, stage of

lactation and body weight. The animals were divided into three groups of

having six Is each. The Is were randomly distributed in each
group.

The dietary groups are as follows :
(a) Group - I: The animals were fed normal conventional ration. which

is being fed to other milch animals at Livestock Farm.
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(b) Group - 1l: The animals were fed chaffed paddy straw and

concentrate feed separately.

(<) Group - 111: The animals were fed in the form of’ *sani’, which was
prepared by chaffed paddy straw soaked in water overnight and

blended with concentrate mixture.

Duration of Experimental period

Duration of experiment was 90 days (from March 10 to June 7.
2003) before the actual start of the experiment, there was 10 days of pre
experiment period to eliminate residual effect of previous feed.

Housing and Management

All the experimental animals were housed in a well ventilated shed
under uniform management conditions. Animals taking the different
treatment were tied by neck chain side by side with freedom to move

freely but taking care not to eat other’s feeds: and space for one animal
was left vacant between each animal.

adjoining paddock every morning after milking fro

The animals were driven to the
m 7:00 A.M. to 10:00

A.M.; and in the afterncon from 2:00 to 4:00 P.M. for exercise, for

detection of heat and for drinking water. Cleaning and bathing of animals

was practiced in the morning and shade was cleaned both in the morning
and in the afiermoon. The animalswere hand milked in the moming starting
from 6:00 A.M. and in the evening from 5:00 P.M. Individual milk record

of both moming and i of esch
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Table : 1 Details of experimental animals

Treatment | Animal No. Date of Parity NMilk prod.
groups i calving
Buffalo B 90 Ti-1-05 5
B o2 33703 SaT
B 97 31-10-02 o
Cows T 1003 6-1-05 SeT
T 359 3-1-03 3
Bx 104 31-1-03 i
Mean
Group 11
Buffalo B o1 5= 5
B 94 find ChY
EES o sT——
CTows c 930 37 s
T 763 i 10,0
F €62l + 58
Mean 5B
Group 111
Buffalo B 95 36-1-05 3% =
B 95 15-2-05 3 =5
B 100 1-3-05 F 50
Cows C 870 2-3-03 2T 108
T 638 6105 7 X3
— Tayi9 35-13-05 Eu s
Mean EXH
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Preparation of complete feed as ‘Sani’

Concentrate mixture were prepared as per formula given in Table 2.
Then a thin layer of weighed amount of chaffed and soaked over night
paddy straw was spread on concrete floor over which above prepared
concentrate mixture was also spread evenly and then paddy suraw and

concentrate mixture was mixed to form a homogenized complete feed

mixture . Water was admixed to it in a proportion of |
Preparation of Concentration Mixture

Concentrate mixture for conventional feeding and experimental
feed was prepared by mixing ground feed ingredients manually as per

formula given inTable 2.

Table 2 : Composition of Experi diets (kg)
C te | C te | T
" Mixture used Mixture ' feed as
S.No. Ingredients in (control ) used - sani
Group 1 Group 11 Group 111
1. | Maize 15 15 T 19
2. | Deoiled Rice bran 28 T 37 23
| 3. [ Wheat bran 20 T 10 -
4. | Urd Chuni 20 i 3 (3
5. | Mustard Cake T T (5
6. Ramtil Cake 2 15 3
7. | Mineral mixture 1 1 T
8. | San T 2 5
9. | Paddy straw - - 30
DCP 13.68 ! 1323
TDN 68.03 65.8
[ Roughage : Concentrate Ratio 35:35 30.60
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Digestion Trial

The animal shed was washed thoroughly with water and pheny|

prior to the digestion trial. Afier the 60 days of experimental period. 5
cows. Faeces

days collection period was on all experi
was collected manually and kept in the well lebelled and weighed tin
separately for each cow. Round the clock vigilance was kept to ensure

that entire amount of dung voided out was collected.

Every day at 9:00 hrs the dung voided out during 24 hours was
weighed accurately. It was mixed thoroughly by rubbing on palm and
then a homogenous sample was taken in plastic container separately for
each cow. In the laboratory the upper layer of dung sample was removed
and from remaining portion of 1/100% of total faeces voided out by each
animal was weighed in shallow iron trays. The samples were well spread
in the trays for individual animal and kept in hot air oven for dry matter
determination.

For determination of nitrogen 1/1000” of the total faeces voided
was weighed in a watch glass and afier mixing with 5 ml of 25 percent
sulphuric acid (preservative), it was transferred to previously weighed
and lebelled wide mouth glass bottles. The bottles were stoppered well.
Such samples were pooled for five days. At the end of collection period
the preserved facces in the bottle was mixed well and an aliquot from this

in duplicate was used for nitrogen determination.

Method of proximate analysis
Dry matter estimation: Dry matter of feeds was estimated by drying the
samples at 100°C for 24 hours in hot air oven to avoid losses of volatile

acids, alcohol, aldehyde and nitrogen free extract from faeces. the sample
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were dried at 65°C for 24 hours and weighed. The crust over the top of
the faccal samples was broken after drying had proceeded for a period of
four hrs. Upon completion of drying under above condition the seven
days samples were pooled together and allowed to air dry for about a
week. The duplicate of each sample was ground together in a micro
willey mill through a 40 mesh sieve to obtain the sample for
moisture, ash, ether extract, crude protein

d ination of hygr
and crude fiber.

Nitrogen Estimation : The ground samples of feeds and faecal samples
(preserved in 40% sulphuric acid) were used for nitrogen estimation using
Gerhadt gel tech method. Crude fat was estimated using petroleum ether
(40-60°C) by Kel plus method. Crude fiber was estimated by boiling tat
free samples in 1.25% sulphuric acid and then 1.25% sodium hydroxide
upto half an hour for each boiling. Ash was estimated by burning the

samples in muffle furnace at 600°C (AOAC, 1995).

Table :3 Proxi composition of feed ingr and experimental
feeds (% DM Basis).
Feecd ingredient T DM 1 CP EE CF ' NFE Ash
Wheat straw 50.0 3.05 793 3675 | 4596 ; 1230
Paddy straw 905 : 227 105 | 3550 | 4490 ' 16.80
Maize grain 50.2 7033 T3 211 8393
Deoiled rice polish | 92.12 | 9.86 500 | 17.00 5300 1300
‘Wheat bran 91.05 1201 [ 18 12.46 66.90 | 5.06
Mustard cake %190 | 32.01 T1.00 | 10.00 5380 - 10.80
Ramuil cake T53.00 | 28.01 | 1030 | 1330 2930 | 11.00
Urd chuni 90.00 11.74 359 20.17 5393 | 1231
Conc. Mixture 91.00 15.66 338 1398 5796 T 793
Complete feed ‘Sani* | 65.00 1330 3.95 2331 m
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Estimation of milk constituents

The milk yield of each animal was recorded both in the moming
and in the afternoon to get daily milk vield of each animal: from which
average daily milk of each week. each month and the whole experiment

period were calculated.

Milk samples were taken fortnightly from each cow for estimation.
From each milking at morning and evening 75 ml of milk was sampled
and thus two samples were bulked to provide one day sample. Out of
these pooled samples, representative sample was taken for analysis of fat
and solid-not-fat.

The fat percentage was estimated by Gerber’s method (Aggarwala

Henat-fuE. oo was esti d by

and Sharma, 1961). The
calculation from fat percentage and geawity reading.

Observations

During the experiment, the following observations were recorded:

1. Proximate composition of experimental feed.

24 Daily feed intake
3 Daily milk yield
4. Fortnightly milk composition

Digestion trial at 60 days of experiments

5.
Economics of milk production (Feed costkg of milk yield)

6.

Economics of Milk Production
To calculate cost of feeding. first average unit price of concentrate

mixture, paddy straw was calculated and then multiplied by the amount ot
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. each feed consumed (as such bases) by individual animal during the
whole experiment period to get total feed cost. The total feed cost was

then divided by the cor di milk prod i of each i o

obtain feed cost per litre of milk production of each animal; from which
group averages were calculated. For calculation of cost milk production.
all costs incurred for each animals during experiment period were
calculated; and total cost was divided by total milk production which then

the averages were calculated.
Statistical Analysis

The layout of the experiment was done in factorial design (CRI)
with two factors i.e. two species (Cow and Buffalo) of animals and three
levels of feed groups (Group | normal conventional ration. Group Il
chaffed paddy straw and concentrate feed separately, Group 111 chatfed
paddy straw soaked in water overnight and blended with concentrate

mixture). Each treatment was replicated three times.

The data was analyzed by Analysis of variance (ANONA) as per
standard procedure (Snedecor and Cochran, 1989).
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RESULTS

Proximate composition of experimental feeds

The proximate composition of feeding stuffs offered to the
lactating cows and buffaloes are presented in table 4. Crude proteins of
concentrate mixture and complete feed sani were estimated as 15.66 and
13.30 percentrespectively.

The DM, CP, EE, CF, NFE and Ash of concentrate mixture were
estimated as 90.0, 15.66 3.38, 14.98, 57.96 and 7.92,respectively,while
the corresponding figures of these nutrients were found as 65.0.13.30,
3.95, 23.41, 46.31 and 13.08. percent,respectively,in group IIl. where
animals were fed feed and fodder together mixed in the form of sani.

The proximate composition of paddy straw was calculated and its
DM, CP, EE. CF, NFE and Ash were found as 90.50, 2.25, 1.05, 35.56.
44.50 and 16.80 percentrespectively.

Roughage concentrate ratio

The data of roughage concentrate ratio for the cows and buffaloes

fed using | feed and p feed sani are tabulated in‘fable
S. The roughage concentrate ratio was 45 :55 in groups | and I1. whereas.
roughage and con ate ratio of feed sani  was 40 : 60 in
group I11.

Daily feed and dry matter intake

The data on daily feed intake and dry matter intake (DMI) of

animals maintained under groups LII, and III are presented in table 6.

261



Table 4: Proximate composition of experimental feed (% DM llasis).

Feed ingrcdicnl“ ) M cr NFE
Cone. Miture o 91.00 13,60 §19
Complete feed Sl 65.00 1330 T3 |

Paddystew | ws | o
‘Table § :Roughag ratio for the experi Lroups

(kg



The average daily feed intake (kg) of buffaloes was obser-ed 14.74
*2.08, 14.52 £1.32 and 16.72 + 0.89,for group LII and 11}, respectively,
whereas daily dry matter intake of these groups were calculated as
13.41+0.07, 13.21£0.86 and 11.32:%1.04,respectively . The average daily
dry matter intake (kg) of cows was obsened 11.17%1.26, 11.77%1.56
and 12.01x1.03, while in buffalo it was 10.16%0.97, 10.71+1.26 and
9.801.12,for group I, II, and Il respectively.

The feed intake of cows and buffaloes of group | and Il were more
or less similar, but significantly lower (P<0.05) than those of group I1l.
but the average daily dry mater intake in cows and buffaloes for
treatments | and Il are almost similar but significantly higher (P<0.05)

than those of group I11.

Milk yield and composition
Values of daily milk yield. fai,Solid not tat (SNF) and Total solid

(TS) experimental cows and buffaloes are presented in table 7 and 8.

The average daily milk yield (litre) of cows of group 1. Il and I
were observed as 7.38 = 0.90, 7.80 tv 0.86 and 8 .68 x 0.41 litres,
respectively, while corresponding figures of buffaloes of group I. Il and
111, were estimated as 5.90 * 0.59, 595 + 0.86 and 7.18 = 0.81 Ii(res
respectively, indicating significantly higher milk yield (P<0.05) in
animals of group !l which were fed in the form of sani. in cows and

buffaloes both.
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Table 6: Average daily feed and dry matter intake of experimental animals

Cows ] Buffalo
Feed Intake  (Kg)| DM Intake (Kg) l Fecd Intake: (Kg)| DM
I CJLTH26 10165097 (1442208 {14107
W T{ITTeSe  [107FE26 |4STE32 {1321 508
'm S n0rE0 980l 16772089 |1132" 14

Groups -

‘Table 7: Average daily milk yield and milk composition of experimental animals

Parameter S———

Buffalo Cow Buffalo 7 Cow Buffalo

Milkyicld 7408090 [S93£050 750407 5994086  |891£04)

(litres)

1394081

Fat % 40002 (GO0 |304e07 68097 (3742059 |oso100d
SNF% (850403 [0702008  [Reonle  |9644007 (832097 Jomi0s
TS% |nn0n 1634506 126700 16545007 12818040 16204071
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The average fat percent in milk of the cows of groups I, II and IIT
were estimated as 4.6 + 0.12, 3.94 + 0.17 and 3.74 + 0.59, respectively,
while the corresponding values of fat content in buffalo milk were 6.68 +
0.06, 6.84 + 0.97 and 6.86 + 0.04, respectively. The differences in fat

content were insignificant between different groups of concerned
buffaloes.

The SNF content in the milk of cows fed group I, II and Il were
8.56 + 0.31, 8.66 + 0.76 and 8.73 * 0.97 whereas in the buffaloes SNF
contents were observed as 9.71 % 0.08, 9.64 + 0.07 and 9.93 + 0.57,
respectively, in group I, 1 and IIL. The values did not differ significantly
among the different treatment groups of animals.

The total solid content in the milk of cows was 12.71 + 0.03, 12.67
+ 0.03, 12.81 = 0.40 in group I,II and III, respectively, similarly in

buffaloes milk T.S. content were 16.34 *+ 0.67, 16.54 + 0.17 and 16.76 +
ing no signi diffe

0.71 in group I, II and 111, respectively,
in total solid in milk of cowsand buffaloes between treatment groups.

Digestibility of nutrients
The average digestibility coefficients of different nutrients are

depicted in table 9.

Digestibility of dry matter in the group I, I and Il was 54.26 +
0.36, 48.94 + 0.76 and 59.58 + 0.60,respectively, for cows while the same
observed among buffaloes were 58.20 + 0.61, 50.16 + 0.64 and 62.28 +
0.76, respectively. The significant (P<0.05) difference were observed
among the treatment groups, howeverin group I1I, the digestibility of dry
matter in cows and buffaloes were significantly (P<0.05) higher.
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Figure 1: Average daily feed intake of experimental animas
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Table 8 : Average daily milk yield of experimental animals

Groups
Species ek

| Il 1]
Wlo T |sme0st 0 [sw0s’  [7392080
G 7 WmT 10805 'Jmm o
SEM = 0289
al = 00§
abe = values bearing dilTerent superscript shows significant (p<0.03) difference among themselves.
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Figure 2: Average daily milk yields of dairy animals during experiment
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Figure 3 : Milk composition of dairy animals during experiment
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Table 9 : Average digestibility coefficient of nutrients of experimental animals

] 1 il
Nutricnts SIS - e s
Cow ‘ Buffalo Cow Buffalo Cow Buffalo
9426°1036 |SRA0TE061 (4894 K070 |S0.16°£004 |595K 5060 |6228"£076 |
S675'£08) [ S8907£050 479571056 5055 4015 [5756°5050 [ 58991058
ERGYRN lasnteio 6124°£035
T et e es 404022 £030 6063171003
BT DAL [ST8TELL [6192701
30t rom BR[| 256 £0.13 | 38447028

Values bearing different superscripts show significant (p<0.05) difference among them selves.
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The digestibility coefficient of crude protein of cows fed on

conventional feed, r and ate y and
feed sani were as estimated as 56.75 + 0.83, 47.95 * 0.56 and 57.56 +
0.58, respectively, for cows while, the same were 58.90 + 0.50, 50.55 +

0.15 and 58.99 #* 0.58, respectively, in b groups, i
significant (P<0.05) difference among themselves. There was
significantly (P<0.05) lower CP digestibility, in which roughage and

were ly-

The digestibility coefficient of ether extract for group I, II and III

was 62.49 + 1.0, 44.33 =+ 0.90 and 63. 49 % 0.16, respectively, in cows,

while in buffaloes it was 67.47 + 0.20, 48.31 * 1.0 and 67.24 + 0.35,
respectively. In all three groups difference were found significant
(P<0.05) among themselves, however group Il was significantly,
(P<0.05) lower in EE digestibility coefficient both in cows and buffaloes.

Crude fibre digestibility was 61.17 % 0.22, 55.38 + 0.62 and 63.25
+ 0.30, respectively, in all three groups cows, whereas the same observed
were 65.73 + 0.32, 58.49 + 0.22 and 66.31 * 0.63, respectively, in I, II
and III groups buffalocs. Higher crude fibre digestibility (P<0.05) was
observed in 3™ group of both species.

Digestibility of nitrogen free extract in group I, II and III was
y,in cows

54.64 + 0.67, 53.54 + 0.13 and 57.86 * 1.1,respe
in buffaloes it was 55.09 * 1.1, 59.17 + 1.0 and 61.92 * 1.7,in all

respective groups. All the three groups were significantly (P<0.05)

different.
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Table 10: Cost of one kg fecd fed to dairy animals (Rs) on DM basis

A Rate L 1 \ T m
ngredicnts (Per gt}

Rs. l Parts l Costlqt l Parts | Costigt | Parts Cost/gt
Maize 659 | [ ) 98.85 | 15| 9885 19 | %85
lm;mmnsh ‘411 l % l [T B NI X B T
Wheat bran 1617 J 20 l 12340 1 o [en | -
Urd chuni lsn \ 20 l 9sso'l 15| 3685 143683
Mustard cake 590 | 15 ] mo | s | me [ s | mm
Ramtl cake |7o7 : ' ‘ 15| 10605 T‘Ww
Sl lm 1 l [/ I T T B r o
Mineral mixture 11690 | l 1690 | 1 3380 2 1380
Wheat straw 140 4 6 PR [
Paddy straw 3Slgt 8 15.75 T_IW
Total Cost quinal T S BT e
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Ash content digestibility for group I, II and III was 30.12 + 0.84,
30.25 + 0.80 and 27.65 =+ 0.13, respectively, in cows, whereas, in
buffaloes ash digestibility was 36.62 + 0.74 > 35.92 + 0.82 and 38.44 +
ity coefficient of Ash in

0.28, respectively. The difference in digesti
group I and Il was non significant (P<0.05) but group II showed
significantly (P<0.05) lower digestibility coefficient of ash in both
species.

The data of digestibility of different nutrient groups indicated that
animals of group II showed lower digestibility than group 1. Processing of
feed ingredients to make sani had (Group III) improved the digestibility

of the different nutrients.

Economics of milk production

The total cost of experimental feed was calculated considering the
existing market rates of different feed ingredients used in the ration
(Table 10). Average cost economics (Rs/kg) of dairy animals was
presented in table 11. N

The total cost of feed (Rs./qt) for wheat straw and concentrate fed
to group I was Rs 673.00, while paddy straw and concentrate fed to group
II and III were Rs 596.00, Rs 551.17, respectively. Hence, the total cost
of feed fed after processing was 37.03, 43.23 and 55.44 for group I, II and
111 respectively.

The total cost incured on per kg milk yield was Rs.6.01, 5.81 and
5.51, respectively, for group I, Il and III. The persual of data showed that
the cost (Rs/kg) milk yield was found significantly (P<0.05) lower for
group 11 and I1I than group 1 because the roughage used in group IT and

I was paddy straw which, is cheaper than wheat straw.
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Table 11: Economics of milk production

{ G Cihd Processing cost of | Total cost of feed fed | Cost per kg mjjk
{ced fed/d (d/Dm) production
‘ I U | 1 310 6108
1l 018 | 205 an s8I
r i l 940 I 604 544
Means bearing, different superscrits in a column differ significantly p<0.05.
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Pr ate ition of experi feeds

Crude protein of concentrate mixture and complete feed (sani)
‘were estimated as 15.66 and 13.30 per cent, respectively. Other contents
of sani were 3.95, 23.41, 46.31 and 13.08 per cent respectively for EE,
CF, NFE and ash. The values i from proxi ition of
experimental feeds are in close agreements with Reddy er al, (1994),
Owen (1979) and Reddy et al., (1996). The crude fibre value of paddy
straw is more or less similar to the values of Pal er al. (1999) and Das and

Ghosh (2001).

Roughage concentrate ratio

The roughage and concentrate ratio of group I and Il were 45:55
while the ratio of roughage concentrate in feed group III, comprising of
sani was 40 and 60 indicating that ratio of roughage and concentrate in all

the three groups are more or fess similar. There was no significant

(P<0.05) dif among groups. Earlier workers like
Coppock et al. (1994), Senger ez al. (1999) and Tiwari er al. (1995) have
also opined that ratio of 45:55 and e Was
found satisfe v for ing of dairy

Daily feed and dry matter intake

The average daily feed intake (kg/head) was significantly (P<0.05)
higher in sani Group 111 (16.72), than that of group I (14.74). Which was
a little higher than those of group II (14.52). The present findings are in
close agreement with findings of Agnew (1996) and Waje (1996). The
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daily feed intake: (kg/head) in cows and buffaloes was significantly
(P<0.01) higher in complete feed sani(group I)than that of group I and
T. Observations on feed intake in the on present study are similar to that
of Das and Kundu (1995), Puri and Gupta (1990) and Misra (1995).

The possible reason for significantly (P<0.05) higher dry matter
intake in complete feed sani group might be due to increased palatability
of feed as a result of p and of with poor
quality roughage (Paddy straw) into sani form and impact of

< — :

physiological activity i.e increase
(Yadav er al., 1990, and Verma er a/ 1996) and it has been reported by
other workers like Hyunsheok er al. (1996), Jawale (1996) and Pachauri
(1993) who also studied the effect of feeding complete feed over

1sy of ing. C v to this, the dry mater intakes of
buffaloes in group III was significantly (P<0.05) lower than group I and
II. Finding in buffaloes DM intake were supported by Reddy er al
(1994), Patle et al. (1992), Singhal er al. (1992). The lower dry matter
intake may be contributed due to rapid rate of passage of digesta and

higher moisture content of sani.

The average daily dry matter intake of buffaloes in group III
(11.32) was significantly (P<0.05) lower than group I and I (13.41 and
13.21). The average daily dry matter intake in the present study were
lesser than reported values (12-13.2kg) by Patle er al. (1992) and Singhal
er al. (1992). The possible reason for lower DMI might be due to
variation in moisture content of sani, rapid rate of passage of digesta and
variation in season. It is known that higher !empemture affects greatly
feed intakes in buffaloes. As sani ins more so the
dry matter intakes are reduced, but feed consumption increases
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subsequently. Sastry er al. (1991) also reported that high temperature

caused decline in dry matter intake.
Milk yields and composition

The average daily milk yields (litres) for experimental period of 90
days was 7.40 * 0.90, 7.50 = 0.76 and 8.91 + 0.41 for the cows while it
was in buffaloes 5.93 & 0.59, 8.59 * 0.86 and 7.39 % 0.81,respectively, for
the group 1, II and IIl. There was no significant difference among the
groups but significantly (P<0.05) higher milk yield was observed in
group II1 than those of group | and II. The findings are similar to opinion
of Nocek er al. (1985).Reddy er al. (1988) and Muller and Botha (1998).

H , the pi investigati is in contrary to the results

obtained by Marshal and Voigt (1975), in their study complete feed cause
cither no significant difference in milk yield or slight increase in milk

vield was observed (Reddy er al 1996 and Sokolov er al. 1985). In

other studies significantly (P<0.05) higher milk production was obtained
by feeding washed paddy straw (washing makes free from oxalates) then
blend it with concentrate in the form of sani Pachauri (1998). The impact
of dry matter intakes per litre milk production among the treatment
groups was close in agreement with Iketaki er a/ (1996). The milk yield
values obtained in the present study, were less in group I and II and
highest in group III than reported values of Reddy er al. (1994). The

reason of r ion of milk yield of the cows and buffaloes of

groups 1 and II might be due to
separately which affects the digestibility of nutrients. In the group IT
animals were fed on chaffed paddy straw as such without washing, as it is

and h

well known that paddy straw ins higher .
The higher load of oxalates and silica interferes with digestibility of
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nutrients. Therefore, poor digestibility of nutrients from paddy straw will

leads poor feed const i which ulti y d the daily milk
yields of animals.

The results from study indicated that groups III in which animals
are feed with complete feed in the form of sani, the digestibility of
nutrients increased as well washing of paddy straw, makes it free from
oxalates and silica. The higher daily feed intake of sani increases the
average daily milk yield.

The per cent value of milk fat, solid not fat (SNF) and total solids
(TS) in cows were ranged from 3.74 to 4.60, 8.56 to 8.73 and 12.67 to
12.81 per cent in group I, Il and IIL respectively, while in buffaloes it
ranged from 6 .68 to 6.86, 9.64 to 9.93 and 16.34 to 16.76, respectively.

Fat, SNF and Total solids per cent in the present investigation was
higher in milk of cow and buffaloes both but statistically non significant
for animals fed on complete feed sani group III than those of group II and
conventional group 1. The present result is in association with the results

reported by earlier workers (lketaki er al. 1996 and Das and Ghosh

2001). The milk fat, SNF and total solids per cents were lower in group
fed paddy straw and concentrate separately (Group II), than those of
1 feed sani (Group III). Similar results were

ional and
indicated by Jawale (1996) and Khan (1999). On the other hand, in other
related studies significant variation have been obtained in milk
constitutions. Fergurson et al. (1990) also reported that feeding of
complete feed prepared from oils or cotton seed cake increased

percentage of fat significantly although significant effect had not been

observed in milk protein.
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Digestibility of nutrients

In the present study the dry matter digestibility of cows fed group I,
II and 111 were 54.26, 48.94 and 59.58 per cent, respectively, while in
buffaloes it was 58.20, 50.16 and 62.28 per cent respectively, which was
in the range indicated by Reddy er al. (1996), Jawale (1996), Pachauri
(1998).

The digestibility coefficient of dry matter in groups I, II were ITI
differ significantly. Processing and blending of paddy straw and
concentrate increased the digestibility of group III and poor dry matter
digestibility was shown by cows and buffaloes fed paddy straw and
concentrate separate in group II but conventional feeding group I was
more DM digestibility coefficient than group II.

Significantly (P<0.05) higher digestibility of dry matter on
complete feed (Group III) were also reported by Verma er al. (1995),
Nisal (2000).

The possible reason for higher dry matter digestibility in group 111,
was due to washing of paddy straw and effective utilization of complete
feed sani by rumen micro-organisms (Reddy er al., 1988). Present study
also indicates similar observation.

. . in di 7 of dry matter, digestibility

coefficient of crude protein was significantly (P<0.05) higher on group 111
followed by group I and II in cows while similar findings was also in
buffaloes. The values of CP digestibility on complete feed was in the
range as suggested by Reddy et al (1996), Satyanarayana Reddy (1992),
and Sohane er al. (1999).
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Significantly (P<.0.05) higher CP digestibility by cow and
buffaloes fed complete feed sani (Group II1) in the present studies may be
attributed to washing of paddy straw and blending effects. (Jawale, 1996,
Puri and Gupta, 1990, Khandaker and Tareque, 1999).

The ether extract digestibility of cows fed group I, 1T and III was
62.49, 44.33 and 63.49 P L, respectively,while in buff: it was
67.47, 48.32 and 67.24 percent. Nearly similar to EE digestibility was
reported by Srirammurthy er al. (1992), Patle er al. (1992).

Significantly (P<0.05) higher EE digestibility observed on
complete feed sani might be due to effect of processing and blending the
grains with soaked paddy straw. This conform the report of Waje (1996)
and Yadav and Yadav (1989).

The crude fibre digestibility was significantly (P<0.05) higher on
complete feed sani (eroup I11) fed buffaloes and cows than that of group 1
and II.

Nearly similar CF digestibility was reported by Kaur and Kaushal
(2001) and Das (2002), From the present study it is opined that

buffaloes are superior in crude fibre utilization than the cows.

The nitrogen free extract and ash digestibility for the cows and
buffaloes fed on group I, I and II was showing significantly, P<0.05)
higher on complete feed sani (Group I11) than group I and II. Higher NFE
and ash digestibility on complete feed was in accordance with Dahiva er
al. (1998), Chaturvedi and Tiwari (1997). and Yadav er al. (2001).
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Economics of milk production

The ultimate goal of modern dairy farm is to increase productivity
Per unit cost. So emphasis was given to calculate the cost of feeding and

cost of milk production per litre.

Based on the calculated results, the total cost of feed (Rs/qt) on
DM basis for group I, II and HI was 673.00, 596.00 and 551.17%
respectively. The cost of processing of feed (Rs/qt) was 37.03, 41.23 and

55.44 for group I, I and I respectively. The high cost of processing in
in p of raw rial. (Patle

present studies was due to i
et al., 1990) Panse er al. (1991) and Miual (1990).

The persual of data showed that the cost Rs/ litre milk production
was significantly (P<0.05) lower for group IIT (5.51) and II (5.81) than
the group I (6.10). This might be due to the roughage used paddy straw,
in group 11 and 111 is cheaper and economical than that of wheat straw. It
is due to higher milk production in group III compared to other groups,
which resulted to have less value of feed cost and cost of milk production
per litre of milk and high value of daily net income than the rest of other
for significant difference. The present

groups, which atributes
(1998), Singh er al.

investigation is close agreement with Kalita et al.

(1998) and Mc Cullough (1994).

P
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SUMMARY

The ‘sani’ system followed by the- - dairies suffers from the
imbalance of nutrients, as they do not care to supply the essential
nutrients such as Ici ph horous, vi i and protein. It is,
therefore, necessary to balance ‘sani’ system in respect of these nutrients.

‘Thus,the present work was undertaken with following objectives:

' To evaluate the feeding systems of paddy straw and concentrate
mixtures separately, and “sani” system of feeding by blending
soaked paddy straw and concentrate mixture together for dairy

animals under farm conditions.

2 To study the effect of above sy of ing on producti

performance of dairy animals.
3. To study the effect of above system on quality and quantity of milk
of dairy animals.

To know the digestibility coefficient of different feed by digestion

4.
trial in animals.

5.  To work out the ics of milk p ion.

6. To pa ically viable d feed prepared out of

locally available concentrates and paddy straw as roughage.
To undertake this study, 18 crossbred dairy cows and buffaloes
which were freshly calved, were selected considering their parity, milk
yield, stage of lactation and body weight. They were maintained at
Livestock Farm, J N K V V, Jabalpur for a period of 90 days (from
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March 10 to Junezze)The selected ani were divided into three groups

i . - i P p
having six animals @ach. The animals were randomly distwributed in

each group.

The dietary groups are as follows :

@

®)

©

Group - I: The animals were fed normal conventional ration, which
is being fed to other milch animals at Livestock Farm, Adharial
Jabalpur.

Group - II: The animals were fed chaffed paddy straw and
concentrate feed separately.

Group - III: The animals were fed in the form of *sani’, which was
prepared by chaffed paddy straw soaked in water overnight and

blended with concentrate mixture.

All the experi i were under uniform

managemental conditions. During the experiment, the following

observations were recorded:

1. Proximate ition of experi I feed.

2. Daily feed intake

3. Daily milk yield

4. Fortnightly milk composition

5. Digestion trial at 60 days of experiment-

6. ics of milk p i s g =

Standard .1.% t. . pr were foll e timationson
diffe milk i igestion trial and dry matter intakes. Data

b in each were ly using Ci 1 Randomi

nasq



Block Design as per methodology described by Snedecor and Cochran
(1989) and the following findings are obtained.

Daily feed and dry matter intake

The average daily feed intake per buffalo> was observed 14.74 +
2.08, 14.52 +1.32 and 16.72 * 0.89 kg for group LII and Il respectively,
Whereas daily dry matter intake of these groups were 13.41%0.07.
13.2140.86 and 11.32%1.04 kg. The average daily dry marter intake (kg)
per cow . was observed 11.17%1.26, 11.77%1.56 and 12.01%+1.03 while in
buffalo it was 10.16+0.97, 10.71%1.26 and 9.80%1.12 for group I, II, and
1L respectively. The daily feed intake - for cows and buffaloes of group I
and II were almost more or less similar, but significantly lower (P<0.05)
than those of group III, but the average daily dry mater intake in cows
and buffaloes of treatments I and II were significantly higher (P<0.05)

than those of group III.
Milk yield and composition

The average daily milk yield (litre) of cows of group I, II and II1
were observed as 7.38 % 0.90, 7.80 = 0.86 and 8 .68 * 0.41,respectively,
while cor ding figures of group I, II and I were
estimated as 5.90 + 0.59, 5.95 * 0.86 and 7.18 * 0.81, respectively,
indicating significantly higher milk yield (P<0.05) animals of group I11
which were fed feed in the form of sani, in cows and buffaloes both.

The average fat percent in milk of the cows of groups 1, Il and II1
were estimated as 4.6 + 0.12, 3.94 * 0.17 and 3.74 * 0.59, respectively,
while the corresponding values of fat content in buffalo milk were 6.68 +
0.06, 6.84 + 0.97 and 6.86 * 0.04,respectively. The difference being
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insignificant in fat content of different groups. The SNF percent in the
milk of cows fed group 1, II and III were 8.56 + 0.31, 8.66 * 0.76 and
8.73 + 0.97,whereas in the buffaloes milk SNF percent were 9.71 + 0.08,
9.64 + 0.07 and 9.93 + 0.57 observed in group I, II and IIL,respectively.
The values did not differ significantly among the treatment groups of
" cows and buffaloes. The total solid percent in the milk of cows was 12.71
+ 0.03, 12.67 * 0.03, 12.81 * 0.40 in group I II and III, respectively,
Similarly in buffaloes milk T.S. percent were 16.34 + 0.67, 16.54 + 0.17
and 16.76 %= 0.71 in group I, II and III,respectively. There was no
significant difference in total solid in milk of cow and buffaloes among

the treatment groups.
Digestibility of nutrients

Digestibility of dry matter in the group I, IT and II was 54.26 =+
0.36, 48.94 + 0.76 and 59.58 * 0.60, respectively, for cows,while dry
matter digestibility among buffaloes were 58.20 * 0.61, 50.16 + 0.64 and
62.28 + 0.76, respectively. The significant (P<0.05) difference were
observed among the treatment groups however in group II significantly
(P<0.05) higher digestibility of dry matter in cows and buffaloes. The
digestibility coefficient of crude protein for cow fed on conventional
and plete feed sani was 56.75 +

feed,
0.83, 47.95 + 0.56 and 57.56 * 0.58,respectively,in cows.while, CP

digestibility is buffaloes were 58.90 + 0.50, 50.55 + 0.15 and 58.99 +
0.58, respectively, which was found significantly (P<0.05) different
among themselves. There was significantly (P<0.05) lower CP

digestibility, in which feedi 1
The digestibility coefficient of ether extract for group I, II and III was

62.49 + 1.0, 44.33 + 0.90 and 63. 49 + 0.16,respectively,in cows,while in
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buffaloes it was 67.47 + 0.20, 48.31 % 1.0 and 67.24 + 0.35, respectively.
All the three groups were found significant (P<0.05) difference among
themselves. Group Il was showing significantly. (P<0.05) lower EE
digestibility coefficient in cows and buffaloes both.

Crude fibre digestibility was 61.17 + 0.22, 55.38 + 0.62 and 63.25
+ 0.30, respectively, in cows,whereas in buffaloes 65.73 + 0.32, 58.49 +
0.22 and 66.31 * 0.63, respectively, in group I, II and I There was
significantly (P<0.05) higher crude fibre digestibility was observed in
cows and buffaloes of group I11.

The nitrogen free exuact digestibility in group I, II and 111 was
54.64 + 0.67, 53.54 + 0.13 and 57.86 + 1.1, respectively,in cows whereas
in buffaloes it was 55.09 £ 1.1, 59.17 = 1.0 and 61.92 % 1.7, respectively.
All the three groups were significantly (P<0.05) different.

Ash content digestibility for group I, IT and 11 was 30.12 + 0.84 _
30.25 + 0.80 and 27.65 + 0.13,respectively, in cows whereas in buffaloes
ash digestibility was 36.62 * 0.74 , 35.92 + 0.82 and 38.44 + 0.02g,

respectively. The difference in digestibility coefficient of Ash in group 1
and III was non significant (P<0.05) but group Il show significantly

(P<0.05) lower digestibility coefficient of ash in both species.
Cost economics of experimental feed and milk production

The total cost of feed (Rs. /qt) for wheat straw and concentrate fed
to group 1 was Rs 673.00 while paddy straw and concentrate fed to group
11 was Rs 596.00 and complete feed sani fed to group IT1 was Rs 551.17.
Hence,the total cost of feed fed after processing was 37.03, 44.23 and

s



55.44 for group I, 1T and IILrespectively. The total cost incured on per kg
milk yield was Rs.6.01, 5.81 and 5.51,respectively, for group I, IT and III.

The persual of data showed that the cost (Rs/kg) milk yield was
found significantly (P<0.05) lower for group II and III than group I
because the roughage used in group II and III was paddy straw which is

much cheaper than wheat straw.
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CONCLUSIONS

The following conclusions can be drawn from the present study :-

There was significantly higher feed intake and dry matter intake in
those groups, which were fed complete feed in the form of sani
(Group III) than normal conventional diet (groups I) and separate
concentrate and paddy straw feeding (groups II) in cows.

In the buffaloes significantly higher feed intake was found in group
111, where animals fed complete feed in the form of sani.

Milk yield was highest in those animals, which were fed ‘sani’.
There was no significant variation observed among different
groups in milk constituents (percentage of fat, SNF and TS).

h ate ratio was 40:60 in complete

The age T
feed.

The significantly higher nutrient digestibility coefficient was
observed in cows and buffaloes of complete feed group (sani).
Poorest digestibility was recorded in the group where untreated
paddy straw and concentrate were fed separately.

The lowest cost of milk production per litre was calculated in

group 111, which were fed sani.
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SUGGESTIONS FOR FURTHER WORK

|

Effect of different processing technology on paddy straw like urea

and lime tre for

g in dairy animals for a

longer period may be undertaken.

Different economical balanced feeding strategies involving
different poor digestible fodder may be worked out for producing
higher milk production.

Further study is needed to see the effect of paddy staw based
complete feed on growth, production and reproduction

performances of dairy animals on long term basis.

eoee®

s



g(b’(o5\°arky




BIBLIDGRAPHY

Aggrawala, A.C. and Sharma, R.M. (1961). A Laboratory Manual of Milk
/ jon. Asian Publishing House, Bombay.

Agnew, K.W. (1996). An examination of the effect of method and level
of concentrate feeding on milk production in dairy cows offered

grass silage based diet. /ndan J. Anim. Sci. 63 : 21-31.

Aneja, R.P. and Puri, B.P.S. (1997). Indian's dairy riddle unraveled.
Cited Dairy India. 5™ edn., Gupta P.R., India pp. 5-14.

AOAC. (1995). Official method of analysis. Association of Official
Analytical Chemists, Washington, DC.

Bhadoria, H.B.S.,Singh, V.P. (1997). Effect of urea lime treatment on in
vitro digestibility of dry matter and cellulose of fallen teak

(Tectona grandis) leaves. Indian J. Anim. Prod. Mgmt. 13 : 3,
162-164.

Bobade, M.D., Ambatkar, S.V., Khanvilkar, A.V. and Pendse, M.D.
(1998). Effect of feeding seed weed extract on production and
consumption of milk in (Jersy x Gir and Holestein Friesian x Gir)
crossbred cows. Indian J. Anim. Prod. Mgmt. 14 (13) : 189-190.

Chaturvedi, O.H. and Tiwari, A.P. (1997). Performance of crossbred
heifers fed urea treated wheat straw stored by three different

methods. /ndian J. Anim. Prod. Mgrr. 13 : 152-158.

nsz2n



Coppock, C.E., Noller,C.E. and Wolfe, S.A. (1994). Effect of forage
concentrate ratio in complete feed fed ad- libitum on energy intake

in relation to requirements. J. Dairy Sci. 57 - 1371.

Dahiya, S.S., Punia, B.S. and Chauhan, T.R. (1998). Voluniary feed
intake and Nutrient utilization in buffalo bullocks fed untreated and

urea Ammonia treated straw. /ndian J. Anim. Nutr. 15 (2): 93-96.

Das, A. and Ghosh, S.K. (2001). Effect of concentrate supplementation
on intake, digestion and milk production in crossbred cows grazing
on native pasture of Tripura. Indian J. Anim. Nutr., 16 (3): 238-
243.

Das, M.M. and Kundu, S.S. (1995). Nutrient utilization of urea
supplemented, urea and alkali treated wheat straw in buffaloes.
Indian J. Anim. Nutr., 12 (4): 241-244.

Das, P.P. (2002) Studies and utilization of complete feeds using locally
available resources on cattle producing 0-10 lit. of milk. M.V .Sc. &
A_H., Thesis submitted to West Bengal University of Animal &
Fishery Sciences, Kolkota.

Ferguson, J.D., Sklan, D. Chalupa, W.V. and Kronfeld, D.S. (1990).
Effect of hard fats on in vitro and in vivo rumen fermentation, milk
production and reproduction in dairy cows. J. Dairy Sci. 73(10)
2864-2879.

Hyunsheok, C., J d H., H hup, K., Sanggi, Y., Kwangseok.
Ki. And Seokgeum, J. (1996). Giblographic Citation. RDA- .
Agric. Sei. Livestock. 38(2): 644-648.

Iketaki, T., Ota, S., Hamamura, K. and Suzuki, S. (1996). Research
Bulletin of Obihiro University. 12(3): 201-206.

1"Hs3\l



Jawale, S. B. (1996). Effect of compounding of balanced feed on the
performance of lactating crossbred cows. M. V. Sc. & A. H.
Thesis. J.N.K. V. V., Jabalpur.

Kalita,C.N., Sarkar, A.B. Sharma, D.N. and Saharia, J. (1998). Effect of
feeding treatment paddy straw to cross bred calves. Indian Ver. J.
75 (1) : 95-96.

Kaur, S. and Kaushal, J.R. (2001). Effect of moisture, NaOH and urea
treatments on chemical composition and in vitro and in sacco DM
digestibility of bagasse in ruminants. Indian J. Anim. Nutr., 18 (1):
29-35.

Kawalkar, V.N. and Patle, B.R. (1978). Utilization of nutrients from
complete feed (ration) b crossbred lactating cows. Indian J. Anim.
Sci. 48 : 257.

Kawalkar,V.N., Patle, B.R. and Choudhary R.A. (1998). Effect of

compounding of feed on milk yield and milk composition of cross-

bred (Holstein x Tharparkar) cows. Indian J. Dairy Sci. 31 : 289.

Khan, S.R. (1999). Development of complete feed system for cross-bred
cows. M.V.Sc.& A.H. Thesis , J.N.K.V.V., Jabalpur.

Khandaker, Z.H. and Tareque, A.M.M. (1999). Rumen fermentation
pattern in indigenous cattle fed rice straw based diet with varying
levels of rumen degradable protein (RDP) from urea. /ndian J.
Anim. Nutr., 16 (4): 349-353.

Marshal, S.P. and Voigt, A.R. (1975). Performance of Dairy cows fed
forage and grain separately verses a total mixed ration. J. Dairy

Sci.,, S8 : 891.

11541



Mec Cullough M.E. (1994) Optimum ration for feeding dairy cows.
Theory and Practice. World rev. Anim. Prod. 10 : 84.

Misra, A.K. (1995). Effect of restricted feeding of urea treated wheat and
rice straws on nutrient intake and digestibility. Indian J. Anim.

Nutr., 12 (4): 222-224.

Mittal, N. and Gopladas, T. (1986). Effect of fenugreek (trigonella
foenum graecum) seed based diets on the lactational performance
in albino rats. Nutritional Reports International, 33(3): 477-484.

Mittal, S.K. (1990). Preparation of complete feed pellets of different
energy levels and their utilization by cross bred heifers. M. V. Sc.
Thesis. J.N.K. V.V, Jabalpur.

Muller, C.J.C. and Botha, J.C. (1998). The comparative performance of
primiparous Holstein Friesian and Jersey cows on complete diets
during summer climate. South African Jowrnal of Animal Science,

28: 161-166.

Nisal, P.R. (2000). Performance of Holstein Friesian and Jersey heifers
on complete feed based on forest grass. Proceedings on 1lIrd
Biennial A.N.A. conference.

Nocek,, J.E., Steel, R.L. and Braund, D.G. (1985). Performance of Dairy
cows fed forage and grain separately verses a total mixed ration. J.
Dairy Sci. 69: 2140-2145.

Owen, J.B. (1976). Complete feed. World Anim. Review. 20 : 26.

Pachauri, S.K. (1998). Effect of urea treatment of wheat straw fed as
complete feed under loose housing system on the performance of
cross-bred heifers. M.V.Sc.& A.H. Thesis , J.N.K.V.V,, Jabalpur.

nssi



Pal, R.N., Pattnaik, S. and Mohanty, T.K. (1999) Nutrient utilization from

coarse h in Yak (Pe h ar i L.). Indian J. Anim.
Nuer. 16 : 183-185.

Pandey, U.V. (1995). A Profile : Indian Journal of Agricultural
Economics, July-Sept.

Panse, V.G., Amble, V.N. and Pure, T.R. (1991). Report on the survey
for estimation of cost of production of milk. Indian Council of
Agricultural Research, New Delhi.

Patel, R.K. (1997). Whether India’s cattle wealth?. Dairy India, 5" edn.,
Gupta, P.R., India. 107-109.

Patle, B.R., Gupta, R.S. and Teckchandani, C.K. (1990). Development of
i unit for p i 1 feed pellets based on

a feed p
dry fallen teak leaves for growing calves. Indian J. Anim. Nutr.
7(3): 185-190.

Patle, B.R., Mital, S.K. and Singh, H.S. (1992). Preparation and
evaluation of pelleted feed for d heifers. Indian

Journal of Animal Nutrition, 9: 26-29.

Punj, M.L. (1994) New Feed Resources. Progress Report of the AICRP
(Agri. By-products). HAU, Hisar, India, pp. 15-157.

Puri, J.P. and Gupta, B.N. (1990). Effect of feeding Ammonia (urea)
treated rice straw on growth and nutrient utilization in crossbred
calves. Indian J. Anim. Nutr., 7 (3): 191-194.

Raina, R. and Raghvan, A.D. (1985). Effect on milk nutrients <n feeding
protected safflower oil to cows. Indian J. Dairy Sci., 36 (3) : 262.

1156



Reddy, G.V.N. and Reddy, M.R. (1983) Effect of feeding extruded
complete diet containing maize cobs in Ongole bull calves. /ndian
J. Anim. Nutri. 16 : 210-214.

Reddy, G.V.N., Reddy, M.R. and Das, T.C. (1996) Effect of feeding
fodder based complete diet on the performance of cross-bred cows.
Indian J.Anim. Sci. 66: 63-76.

Reddy, M.R. (1986) Pr i of crop i for for ion of
complete feeds. V" Anim. Nutr. Res. Work. Conf. Udaipur 14-17
July, P-130.

Reddy, S. K. R.,Ghosh, S. and Raddy, M. R. (1988). Effect of feeding
complete rations on growth and nutrient utilization in crossbred

calves. Indian J. Anim. Nutr. 5 (3): 194-201.

Reddy, S.K., Reddy, G.V.N. and Reddy, M.R. (1994). Nutrient utilization
and growth performance of of cross bred heifers fed on fodder
based complete diet. /ndian J. Anim. Sci.. 68(8): 862-866.

Reddy,S.K.(1992). Nutrient utilization and growth performance of
crossbred heifers fed on fodder based complete diet M.V.Sc Thesis
A.P.A.U. Hyderabad.

Sastry, N.S.R.,Thomas, C.K. and Singh, R.A (1991). Livestock
Production Management. Third revised edition. Kalyani Publishers.
New Delhi. PP. 13.

Senger, S. S., Tomar, S. K. and Katiyar, R. C. (1999). Feed intake and
nutrient utilization in buffalo heifers fed paddy straw based
complete feeds. Indian J. Anim. Nutr., 16 (4): 362-365.

nszn



Senger,R. and Naik, R.(1996). Utilization of forest grass based complete
diet in buffalo bulls. Indian J. Dairy Sci.. 11z 628.

Singh, R. J.. Singh, B.. Bakshi, M.P.S.. Ziwana. M.S. and Singh. B.
(1983). Effect of complete diet feeding system on the production
performance of buffalo calves. Buffalo Journal 14 : 285-90.

Singhal, K.K., Sharma, D.D. and Oberoi, P.S. (1992). Comparative
nutrient utilization in cattle and buffaloes of ammoniated paddy
straw. Indian J. Anim. Nutr. 9 (1): 39-42.

Snedecor, G.W. and Cochran, W.G. (1989). Statistical Methods. 6" Edn.
Oxford and IBH Publishing Co., Calcuna.

Sohane, R.K..Rahal, A., Singh, M.. and Singh, H. (1999). Effect of
genetic variation on chemical composition and in sacco
digestibility in paddy straw. Proc. International Challenge held at
Haryana Agricultural University, Hisar, Nov .24 to 27. 1999 (abst.)
P-262.

Sokolov, V.M., Verghes,J. and Sokolova, R.K. (1985). Increasing the
productivity of cows by using complete feed mixture. Kormlenic-
2 ie- kru skora .(Nov. 7-9. 1995).

Srirammurthy, K., Das, T.C. and Reddy, M.R. (1992). Utilization of
forest grass based complete diet in buffalo bulls. /ndian J. Dairy

S:ci. 11: 628.
Sundstol, S. Poutiainen, E. and Lucoma, P. (1978). Sugar and protein
1o concentrates for high yielding cows fed on grass

silage. Nurrition Abstracts and Reviews, 48 (9) : 475.

Inssi



Sureshkumar,P., Tomar, S.K. and Sengar, S.S. (2000). Effect of wheat
straw based complete diets on feed intake and nutrient utilization in
buffaloes. /ndiarn J. Anim. Nutr., 17 (4): 341-343.

Tiwari, D.P., Jain, R.K., Nema, R.K., Chauhan, H.V.S. and Chourasia.
S.K. (1995). Effect of replacement of wheat straw by paddy straw
in complete pelleted ration growth and nutrient utilization in Kids.
VII Animal Nutrition Workers Conference (Nov. 7-9. 1995)
Bombay.

Verma, A.K., Mehra, U.R., Dass, R.S. and Singh, A. (1995). Nutrient

utiliztion by murrah buffaloes (2 lus bubalis) from P
complete feed block. Animal Feed Science and Technology. 59(<):
255-263.

Waje, S.H. (1996). Effect of compounding and pelleting of feed on the
performance of cross bred calves. M.V.Sc. & AH. Thesis. JN.K

V.V., Jabalpur.

Yadav, B.P.S.,and Yadav, 1.S. (1990). Comparative study of ammoniated

wheat and paddy straw on nutrient utilization and rumen

fermentation in cautle. /ndian J. Anim. Nuir. 6 (3): 215

Yadav, K.K., Lohan, O.P. and Berwal, R.S. (1991) Dry matter intake and
digestibility of Basmati and coarse variety paddy straw as
compared to wheat straw. Indian Journal of Animal Nurrition. 1§ :
156-159.

1sol



VITA

The author of this thesis Anjani Kumar Mishra S/67B.P. Mishra
was born on 7% January, 1974 at Bhuari, Tehsil- Hanumana, District
Rewa (M.P.) and passed Higher Secondary School Certificate
Examination from Board of Secondary Education, Madhya Pradesh,
Bhopal in the year 1993 with 70.25%.

He joined College of Veterinary Science and Animal Husbandry,
Jabalpur in the year 1995 and graduated with professional degree of
Bachelor of Veterinary Science and Animal Husbandry from Jawaharlal
Nehru Agri I University, in the year 2001 with an
O.C.G.A. of 7.56 out of 10 scale. He was awarded “Certificate of Merit”
and General Secretory of College during B.V.Sc & A.H.

Author was “Junior h ip by
Agricultural Technological project (NATP) 1.C.A.R. in the year 2001 and
joined the College of Veterinary Science and Animal Husbandry,
Jabalpur for the degree of M.V.Sc. & A.H. in the Department of livestock
production  and R University Inter-Zonal
Volleyball team.

He is life member of J.V.C. Alumni Association, Jabalpur, Author
was awarded with ‘Young Scientist award — 2003" by Madhya Pradesh
Council of Science and Technology, (Bhopal) Madhya Pradesh.

OIS D

ll&oll



