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INTRODUCTION

India is predominantly an agricultural country. The 
present day population explosion in our country had demanded 
all-out development in the field of agriculture and livestock 
to meet the challenge of food shortage in our country. We have 
made considerable progress in the field of agriculture and 
boosted up production of agricultural commodities with the use 
of latest scientific knowledge. The development in the field 
of livestock production is not that much encouraging due to 
some inherent constrains. But scientists engaged in the live­
stock development programme are putting their best to increase 
the production potential of our livestock population by careful 
manupulation of genetic materials. But full expression of gene­
tic potentiality demands adequate supply of nutrition to the 
livestock population. The supply of balanced nutrition to the 
livestock population has become practically impossible due to 
competetion by the ever-increasing human population for the 
common food ingredients. For this reason we are trying our level 
best to formulate unconventional feed as feed-ingredients to 
boost up the production of our livestock. Our interest so far 
has been centred round the increasing production of our cattle 
population to bring about white revolution vis-a-vis green revolu­
tion in the field of agriculture.
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In this regard our scientific endeavour failed to extend 
full justice to livestock species like pig,sheep and goat,etc. 
According to Indian Livestock Census (1977) report, the total 
sheep and £oat population in India is around 41.75 million.
These animals are mostly reared by small and marginal farmers 
of our country who are not equally very viable to raise live­
stock species like cattle, buffalo, etc. Yet these small rumi­
nants assure some economic help to them. In addition to that 
these small ruminants particularly sheep and goat contribute a 
great deal to our National economy in the form of meat, milk, 
hairs, etc. Very recently scientists have diverted their atten­
tion for proper development of these small livestock species. As 
a result of scientific interest recommendation are coming up 
covering the field of animal genetics, nutrition, managemental 
aspect for proper development of these livestock species. In 
many cases, recommendation on the basis of laboratory experiments 
like intensive and semi-intensive management system though assures 
desirable output is not always acceptable by small and marginal 
farmers of our country, due to their low-economic status. For 
instance supply of concentrate is beyond their means and even 
cultivation of improved variety of fodders is not possible for 
them due to paucity of land. As a result of that goats are mostly 
reared under what is known as extensive husbandry system e.g, 
they are taken to graze freely on natural vegetation nearby or 
drive them place to place in search of vegetation.
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Moonro and Allison (1964) stated that much of the land 
masses of the wofcld have terrain or a climate that makes cultiva­

tion of land difficult or impossible but these areas support an 

indegenous population of ruminants on account of ruminants ability 
to live upon a miscellaneous population of plant food. The ecology 

of such area is worth studying with object of propagating and har­

vesting these animals as a contribution to world supply of animal 

protein. Mackenzie (1980) reported that free range grazing and 
browsing is ideal system provided frequent change to clean ground 

is possible and with this type of management, kids need no concen­

trate and indeed it is much better without. Johari and Talapatra 
(1971) studied the growth performance of Jamunapari goat under 
browsing and stall feeding conditions, the gain in body weight by 

the farmer was found to be more. Singh and Rakeb (1979) studied 
the effect of feeding natural grass and barseea on growth rate 

and nutrient utilization in barbari kids, A positive calcium and 
phosphorus balance was reported in natural grass feeding group.

The available literature indicates that nutritional experi­

ments at different level of concentrate and or rouphage only deals 
with digestibility of feed constituents, metabolic trials and body 

weight gain of the experimental animals. Information are also 
available dealing with pattern of rumen metabolites under differ**

i

ent feeding regime. Such type of study hardly reflects nutri­
tional status of the animals in general under natural habitation 
in agriculturally developed area. The development of deficiency
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under conditions of dietary inadequacy depend upon a number of 
factors. These are the status of initial reserve, period of 
deprivation and also the nature of nutrients in feeds. With the

✓ iC^>1Jexhaution of nutritional reserves, the tissues get deplited and 
suffer from biochemical lesion consequent of interference of 
enzymetic pathways. The nature and extent of biochemical lesion 
which may not still find clinical expression are discernable by 
qualitative and/or quantitative changes in the turn over, dis­
tribution and excretion of metabolic end product. As already 
pointed out, sufficient information are not available dealing 
with nutritional status of the animal reared under extensive 
management system e,g. under natural habitation under different 
geo-climatic regions. The study of some metabolic profiles under 
different physiological stages for instance growth, reproduction 
and production in animals under exclusive grazing management 
system is considered very essential for assessing nutritional 
status of these animals and suggesting improvement and/or reme­
dial measures, if necessary.
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REVIEW OP LITERATURE

The goats are well known for their special feeding habit 
which enable them to meet the basic nutrient requirements for 
body functions better than any other domestic ruminants,However 
for optimum and satisfactory level of growth reproduction and 
production supplementation with additional nutrients may be 
necessary. The goat is also considered to be superior to other 
ruminant animals by its conversion effiCiency/unit body weight. 
The special feeding habit of goat and conversion efficiency are 
considered very significant in our tropical areas due to scarcity 
of available nutrients.

Unfortunately, nutritional aspect of goat, particularly 
the grazing goat has not been properly worked out. Available 
literature on various aspect of nutrition of grazing goat and 
other ruminant animals are reviewed here,

Hossain (1950) conducted digestibility trial with pipel 
(Ficus religiosa) leaves with 20 g rape seed and 5 g salt on 
goat. The digestibility coefficient of dry Batter (D.M,) crude 
protein (C.P.) ether extract (SS), crude fibre (C,F.) and nitro­
gen free extract (NPE) were 44%, 53%, 29%, 23% and 56% respec­
tively, The average daily intake was 1726 g/100 kg live weight.
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Fels et al. (1959) reported herbage intake of grazing 
sheep weighing 110 lbs varied from 900-1300 g of organic matter/ 
day on clover pasture. The estimate was made on foecal nitrogen 
index. Intake was low on dry clover which was possibly of low 
digestibility.

Mazumder (i960) studied the minimum protein requirement 
for maintenance of goat. The metabolism trial conducted with 
0,18$ nitrogen to supply 2.81 lb dry matter/100 lb live wt. and 
also 0,029$ nitrogen to supply 2.13 lb dry matter. Dairy require­
ment of digestible crude protein (DCP) for maintenance of goat 
was calculated to be 0,65 lb/1000 lb live weight,

Eliot and Topps (1963) observed that low dry matter Intake 
from forages by sheep particularly in tropics may be due to high 
water content of the ingested forages,

Prosad (1964) reported that dry matter consumed by goat 
was 2,28 kg/100 live weight. The digestibility co-efficient of 
dry matter, crude protein, ether extract crude fibre and nitro­
gen free extract were 64,2$, 48,8$, 60,7$» 40,60$ and 75.3$ 
respectively of babul pods fed to bucks,

Devendra (1967) compared the nutrient intake and digesti­
bility of two varieties of guinea grass (Penicum sp.) by goat 
and sheep. The digestibility of dry matter and crude fibre was 
73.0 and 69.9 in goat whereas 70,4 and 62,1 in sheep respectively.



Pachauri et al, (1970) studied the nutritive value of 
Dhub hay (Cynodon dectvlon) for adult sheep. It was found that 
Dhub hay was fairly palatable and its DCP was 2,65#, TON 45,04#. 
The balance of nitrogen was marginally negative but calcium and 
phosphorus was positive,

Joshi and Ludri (1970) studied the plane of nutrition in 
grazing sheep during different months. The pasture (Dhub grass 
mainly) consumption by grazing in terms of dry matters intake 
during different months of year varied from 2 to 4.8 kg/100 kg 
body weight. The average was about 5 kg dry matter/100 kg body 
weight. Prom the result it was concluded that if animals were 
properly grazed for atleast 8 hrs. their bulk of requirement 
could be met from grazing alone practically all the year round 
even during the worst period,

Saxena and Maheswari (1971) observed the intake of 
jamnapuri goat maintained on browsing at Chakkranagar and Mathu­
ra during different seasons of the year. The dry matter consump­
tion kg/100 kg live weight at Chakkranagar ranged between 2.42 to 
3.58 kg whereas Mathura it varied from 1.47 to 2.6 kg. The digesti­
bility coefficient was comparable at two places and was not 
affected by seasons.

Johari and Talapatra (1971) in an comparable study of 
browsing and stall feeding in Jamnapari goat, observed that feed 
consumption and digestibility co-efficient were varying between 
the age from 3 to 12 months and weight from 7.0 to 12.0 kg. The 
rate of growth under browsing showed 0,547 kg per fortnight as
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against 0,333 kg under stall feeding. The average protein content 
of the range herbage on which the kids browsed was 17.15# while 
the crude protein content of various green feeds in the stall 
during the four months of September to December varied from 9 to 
18.5#. They suggested that browsing practice is a cheeper method 
of rearing kids,

Bhandari and Gupta (1972) reported that dry matter intake 
from green Ardu (Ailanthens excelsa Roxb) leaves by Malpura rams 
was 4,26 kg/100 kg live weight.

Djafar and Chlnfook (1972) studied the digestibility of 
four variety of grasses like napler, hybrid indis, Pennisetum 
parpurium and Tremada willese. It was observed that goat con­
sumed 331, 314, 326 and 211 g dry matter daily. The digestibility 
of D,M. was 66.98, 76.57, 71.20 and 99.77. The grasses had gross 
energy -value 4929, 3904, 4238 and 4162 KCal/g and digestible 
energy was 94, 75, 66 and 44 respectively,

Chanost (1972) studied the variation of intake and digesti­
bility of dry matter of pongola grass (Digitaria decumbens) cut 
after 30-50 days in Alpine male goats. The trial continued for 18 
months. The mean digestibility of organic matter was 68,5# and 
60.5# after 30 and 50 days and showed a slightly seasonal varia­
tion. The intake of dry matter varied from 1.00 to 2.60 kg/100 kg 
live weight but was not significantly affected by age. The intake 
of dry matter was not related to dry matter content or digestibi­
lity and was slightly related to proportion of leaves. The
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magnitude of variation of dry matter intake due to season was 
1,00 kg/100 kg live weight.

Sutoh et al. (1972) in a study of digestibility trial 
of green oats silage cut at root, headling and flowering and 
milk ripe stage observed the digestibility of organic matter 
at respective stage 56.9, 61.3, 75.2 and 59.8# in goat. It was 
concluded that digestibility of silage was influenced more on 
stage of growth of the grass than by silage quality.

Gallagher and Shalton (1972) conducted digestive trials 
in metabolic cages on nature male Angora kids and mature Rambo- 
nillet ewes with a ration containing 20# cotton seed husk, 25# 
ground lucern hay, 40# dry rolled sorgham grain and 4# feather 
meal with trace elements. The organic matter digestibility of 
different groups were 56.7#, 55.4#, 66.2# and 60,2# respectively. 
The digestible energy intake were 2743, 1819, 3907 and 3514 
KCal per day respectively,

Hamada et al. (1973) conducted digestibility trial with 
lucern hay cubes and Italian rye grass hay with castrated goats. 
The average digestibility co-efficient for crude protein, ether 
extract, nitrogen free extract and crude fibre were 74, 51, 72 
and 42 for lucern cubes and 48, 44, 56 and 64 in rye grass hay.

Sanerjee and Mondal (1974) reported nutritive value of 
Dinonath grass (Pennisetum pedicellatum) for adult sheep. The 
D.M, consumption was 2.17 kg/100 kg body weight. The digestibility 
of various organic nutrients were D.M, 55.7, C.P, 46.5,EE 47.5,
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C.F, 45.1 and NFE 7596. The DCP and TON values were 3.03 and 
52,77 respectively,

Nooruddin et al, (1975) reported digestibility and 
nutritive value of marvel (Dicanthium annulsturn) grass at 
flowering stage. The chemical composition of the said grass at 
flowering stage was reported as C.P, 6.33, EE 2,07, C.F, 27,22, 
NFE 53.10, Calcium 0,54 and Phosphorus 0,30$. The average 
digestibility of different nutrients is D.M. 48,53, C.P, 47.44, 
EE 44.56, C.F, 10.25 NFE 46.236* They reported that the goats 
recorded a positive balance for calcium phosphorus and nitrogen.

Maheswari and Talapatra (1975a) evaluated nutritive value 
of cowpea, both green and hay as fodder for stall feeding of 
Jamnapuri goat. The average intake of green fodder was 3.03 kg/ 
100 kg whereas 4,04 kg/100 kg in case of hay. It was concluded that 

the hay was more palatable than the green. Milk production wax 
adequate during hay feeding,

Maheswari and Talapatra (1975b) reported berseem as 
fodder for milch goats. The average dry matter Intake of lactat- 
ing Jamnapuri goat was 4,67 li/100 kg live weight. The average 
digestibility coefficient of barseem green fodder for crude 
protein, ether extract crude fibre and nitrogen free extract 
was respectively 79.996, 40,4$, 70,9$ and 41.3$. The goat had 
positive calcium and phosphorus balance during trial.
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El Mog (1976) reported that with decreasing quality of 
roughagos the digestibility of fibre components increases in 

desert goats.

Joynal and Johri (1977) studied the nutritive value of 

sunhemp hay (Crotalaria juncia) on buck. They reported that 

the dry matter consumption was 3.03 kg/100 kg body weight. The 
digestibility co-efficient of different components was as 

follows, D.M. 56.25 + 1.03, C.P. 69.78 + 1.01, E.E. 38,23 +
2,44, C.P. 53.59 + 1.64. The bucks recorded positive balance 

for nitrogen.

Winter jet al. (1977) reported Beef Cattle production 

from 2 grasses/legumes over 3 years. The grasses were either 
Brachiarea decumbens or Penicum maximum (Common gunea grass).

The grasses had little effect on animal production although 
penicum pasture was overgrazed and required destocking during 

experiment. The live weight gain was similar (0,54 kg/day) but 

was significantly less at higher stocking rate.

At highest stocking rate the gain was greater during 

wet season and lesser during dry season than those at the lesser 
stocking rate. The phosphorus supplementation did not affect 
live weight gain but increased blood inorganic phosphorus level.

Bhatia jet al, (1978) reported plane of nutrition of 
Malpura rams grazing on pasture in serai arid areas of Rajasthan. 
The pasture grass was primarily of Cenchrus grass and Zizyphus 
bushes.
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James (1978) fed leaves and soft twigs of Lancaene 
ancaeaaheta to Saamen x Malaberi cross goats and reported that 
the dry matter digestibility and digestibility of crude protein 
were 67.6# and 70.6# respectively.

Patnayak et al. (1979) reported nutritional value of 
cow pea, moth (dewgreen) and clusterbeen fodder,as hay fed to 

sheep.

Jindal et al. (1979) studied the effect of high energy 
supplementation on nutrient utilization and energy balance dur­
ing growth in goat. The goats were fed 3 levels of energy, 
Morrission*s standard and also 20 and 40# above this standard.
The average daily gain in weight was 92.21, 108,85 and 67.74 g 
in respective group. The crude protein and ether extract digesti­
bility were increased significantly with increase in energy 
level in the diet. It was concluded that beyond appropriate 
level, feeding with high energy level diet is uneconomic.

Nabi (1980) reported nutritional studies of sheep under 
range condition. It was reported that the sheep grazing on Alpine 
pasture had average dry matter intake of 3.16 kg/100 kg live weight/ 
day during September and 2.98 kg/100 kg during October,

Ghosh (1981) studied water turnover, water requirement 
and nutrient utilization of Black Bengal goat in different season 
both under stall feeding and grazing condition. The dry matter 
intake (kg/100 kg live weight) was not significantly different 
between stall fed and grazing groups. It was further observed
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that season and sex had no significant influence on dry matter 
intake. The range of dry matter intake was 2,0 to 3.5 kg/100 kg 

body wt. in different seasons,

Joshi (1985) reported that Makarakari grass can be used
A r»cas feed for sheep. The intake of ME (469 kg/kg ¥ '^) from grass

was more than adequate for maintenance. The protein value of 
the grass was also satisfactory (50 g D,C.P,/kg DM). The supply 

of calcium and phosphorus was also satisfactory.

Plan of nutrition and chemical composition of pasture

Nath and Malik (1970) studied the chemical composition 
and nutritive value of Tribalus terrestris L. both green and at 
post flowering stage, when 50-609$ fruit was formed by feeding 
it to four ram lambs. The plant contained 12.069$ C.P., 2,619$ 
E.E., 27.789$ C.P. and 40.839$ NPE, 68.619$ calcium, 0.2409$ phos­
phorus. The intake was 3.39 kg/100 kg b.w. of dry materials. The 
plant was very rich in calcium, CiP ratio was very wide. Dried 
plant was refused by the rams.

Panday et al. (1971) evaluated nutritive value of akra 
for adult sheep. Metabolic trial was conducted on six adult 
sheep fed on G.N. cake and wheat bhusa (control) and wheat 
bhusa and akra (Exp). Digestible C.P. and T.D.N, in akra was 
24.64 and 68.999$ respectively. Intake of wheat bhusa was 309$ 
more during akra feeding than during G.N, cake feeding. Loss 
of urinary nitrogen was comparatively lower so that animal
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retained more nitrogen during experimental period. Results 
indicated superiority of akra protein possibly due to better 
protein and carbohydrate ratio.

Chakraborty and Bhatia (1971) made a grazing studies in 
arid and semi arid zones of Rajasthan and assessed performance 
of wether in sown and natural pasture at Pali with supplemental 
feeding* The shown pasture consisted of Cenchras setigarus vahl 
and Dicanthium annulatum. Natural pasture was dominated by Aris- 
tida sp, and Ellusive compressa. Withers grazing on shown pas­
ture indicated 188 and 196% extra gain in their body weight over 
natural pasture on unit area basis. On supplementary feeding 
animals exhibited extra gain in their body weight 6.17 and 5.22 kg 
in shown pasture and 5.08 and 4.65 kg in natural pasture in 1966 - 
67. Supplementary feeding also increased wool production by 23.6 
and 12.6% in sown natural pasture respectively.

Pant and Roy (1971) studied the effect of two levels of 
barseem (Trifolium alexandrium) in the diet on rumen biochemical 
and microbial activity in buffaloes (4.5 vs 18 kg). No signifi­
cant difference was observed in'ruminal pH, TVFA concentration 
as a result of varying level of green in the diet.

Sood and Chopra (1973) reported effect of oxalate con­
tent of grasses which when present in high concentration may 
influence severe alkalosis due to break down of soluble potas­
sium oxalate by rumen bacteria thereby inparing calcium assimila­
tion. In addition, calcium nay be rendered unavailable due to
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high degree of alkalosis as a result of oxalate break down,

Singh et al, (1974) reported nutritive value of M.P. 
cheri at different stages of maturity in barberi bucks and 
Hariana bullocks. The preflowering cheri harvested to milk 
stage of growth a slightly higher consumption (2 kg/100 0 b,w,) 
D.M. was observed than cattle (1.78 kg/100 kg body weight) D,M, 
The digestable coefficient except ether extract was higher in 
goat than cattle. With goat and 5,3096 D.C.P. content respec­
tively were obtained at preflowering and flowering stage of 
growth while with cattle 2,2096 was obtained at milk stage. The 
T.D.M. contents were 69*2 and 63,996 at preflowering and 5096 
flowering stage respectively in goat.

Agarwala and pachauri (1974) studied the effect of 
supplementation of concentrate mixture or lucem hay on effi­
ciency of feed utilization and performance of sheep fed basal 
ration Dhub (Cynodon dactylon) hay, A study was conducted on 
supplementation of concentrate or lucem (Medicago sativa) hay 
on the basal feeding Dhub for sheep feeding. Improvement was 
observed in general performance of chokla sheep as evidenced 
by gain and weight at 4-5 months and higher PCV (26,1 kg v.s, 
30.2) ( P /0.05), A significant lower ingestion of D.C.P, 
(1.102 vs 2,173 g/100kg b.w,) ( P / 0.01) and total digestibi­
lity of nutrients (13.42 vs 17.14 g/kg b.w.) on supplementing 
lucem hay when compared with concentrate suggest efficiency 
of utilization of Dhub,
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Bertrand and Demavln (1975) studied certain charac­
teristics of cool season annual forages and their relationship 
to performance by growing beef calves. The data indicated that 
under condition of unrestricted intake of high quality forages 
by calved of types used in this investigation on animal poten­
tial rather than forage quality was the limiting factor in­
fluencing average daily gain. Prom 84 days to the end of trial 
highly significant positive correlation (r«0,68 and r»0,61) 
existed between average dally gain and organic matter digestion 
and crude protein respectively. However highly significant cor­
relation (r»0.80) between organic matter digestion and C.P. 
indicated that organic matter digestion was associated with 64% 
of the variability of CP or vice versa. The partial regresson 
coefficient show organic natter digestion was highly significant 
and indicated that it was most valuable measure for predicting 
animals performance after 84 days on experiment.

Sharkarnarrayan (Late) at al.(1975) reported utilization 
of spear grass pasture, monthly variation in yield, chemical 
composition and performance of anthers. The data shows that the 
growth period of spear grass (Heteropogon controlus) was only 
four months (July to October) like that of monsoon grass. There 
was rapid decrease in dry forage yield from July to August al­
though highest yield was recorded in October, Crude protein(CP) 
content decreased from 6.0 to 5.0% from July to September. How­
ever because of increase in dry matter yield in September the
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total C.P. remained about same. Likewise calcium and phospho­

rus also decreased from 0,38 to 0,3196 and 0,32 to 0,2596 respec­
tively, It is suggested that harvesting time of spear grass 
for conservation is September for maximum nutrients/unit area. 

Decrease in crude protein, calcium and phosphorus as maturity 
advances was reported by different Indian workers. Sheep showed 
a steady gain in body weight from July to October, However from 
October onwards there was a tendency for maintaining body weight. 

Since there was close relationship between quality of herbage 

and amount eaten by animals the reason for lack in body weight 
gain seem to be related to protein calcium and phosphorus and 

low intake.

Singh et al, (1975) analysed cell wall content of sixteen 

important grasses available at Haryana Agri. University. In vitro 
digestibility of dry matter was also determined. In these grasses 

C.P, varied from 3.75 to 10,5096 NDF 61.80 to 71.95, Cell content 

28.5 to 38.296 ADF 28.90 to 40.4096 Hemicellulose, 27.20 to 37.1796, 
cellulose from 18.55 to 30.4096, lignin from 2,75 to 9.75 and 
silica from 1,60 to 6,8096, In vitro digestibility of these grass­
es and their cell wall when incubated for 48 hours ranged from 
52.70 to 67.60 and 33.84 to 49.596 respectively,

Gupta and Prodhan (1975) made a comparative study on 
legumes and non-legume forages. A large number of samples from 
six legumes and seven non-legumes sp, barseem (Trifoliura ale- 

xandrium), cow (Vigna sinensis), Clusterbeen (Cyamopsis
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faenumgraceum), white clover (Melidoras albu), Pearl millet 
(Pennisetum tyfrldes) sorgara (Sorgam valgaris) P. grass (Pen- 
nisetum pedicellatum) Sudan grass (Sorghum sadanense) and 
teosinte (Euchlaena maxicana) harvested at three stages of 
plant growth, preflowering, flowering and post flowering 
stages were analysed for their chemical constituents and in 
vitro nutrient digestibility.

An interesting observation was made that decline 
IVDMD was more rapid in grasses than legumes after flowering 
stage. Cell wall digestion was higher in non-legumes which 
may be due to less lignification of cell wall grasses.

Pal et al. (1975) studied on yield, composition and 
nutritive value of pennisetum pedicellatum forage. The yield 
after different levels of fertilizer application in the sub- 
mountaneous region showed that gross yield of forage increased 
with increased dose of fertilizer used. At the highest level 
of application of farm yard manure equivalent to 49 kg N/ha 
and chemical fertilizer equivalent to 45 kg N/ha the average 
gross yield (in q/ha) in one single cutting at 8# flowering 
stage were fresh forage 772, DM, 92, C.P, 7.6, The grass at 
flowering stage contains on D.M, basis 6,67% C.P., 36.53 CF 
was consumed by the adult sheep @ 2.9 kg/100 kg b.w. The D.C.P, 
and T.D.N. value of the forage at this state on D.K. basis 
were 4,2 and 52,6% respectively. As annual crop the grass could 
provide greens till date in winter but not adequate to range

\
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condition.

Lorrey et al. (1976) studied the effect of previous 
treatment and energy levels on finishing yearlings steers on 
winter pasture. The grazing was began when forage was 20 cm 
in height and contained till forage matured in late spring.
The length of grazing season was 75 to 205 days. Average gain 
was lower (P /0.05) for pasture cattle (0,90 kg) when compared 
to cattle from clover pasture (1.16 ig) with grain fed cattle 
(1,06 kg) not different (P £ 0.05) from either of the other two 
treatments. Grain consumption averaged 3.75 !^/d ay/steers.

Smithson et al. (1976) studied the influence of initial 
weight on steers from rye grass. This study evaluated initial 
weight on the performance of steers grazing rye grass pasture. 
Initial steers weights were 136 kg( light), 204 kg (medium)and 
272 kg (heavy). The animals were grazed on rye grass pasture 
from November to June each year during three years study,There 
was no difference in average weight gain due to initial stock­
ing weight during either of the three years. However all the 
three years steer gained more (P /0.05)/ hr, than either medium 
or heavy steers,

Coleman et al. (1976) reported effect of supplemental 
energy fed to grazing steers on performance during pasture and 
subsequent dry lot period. The study was conducted using 403 
cross bred beef steers to determine the effect of feeding sup­
plemental energy to grazing steers on growth and feed efficiency
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during the pasture and subsequent dry lot periods. Energy sup­
plement consisting of approx. 15?S C.P, and 2.9 MCal/kg MS was 
fed at various rates ( 0 to 4,5 kg/animal/day). St* angustine 
grass (Rosa lawn variety) were stocked at rate of 2.5 steers/ 
acre. Steers averaged 223 kg initially and were moved from pas­
ture to dry lot when each group averaged a preselected weight 
of approximately 380 kg, The steers ware then fed finishing 
ration ad lib and 1 to 2 tg pangola digit grass/head daily until 
they weighed approximately 464 kg. Gain on pasture ranged from 
0,38 kg/animal/day for steers receiving no supplement to 0.6? 
kg/animal/day mental feed. Regression analysis showed that gain 
on pasture was closely related to amount of supplementation as 
shown by the equation Y « 0,373 + 0.106 x -0,0094 x 2 where 
f m predicted rate of gain on pasture and X « amount of sup­
plement in each kg/animal/day. Dry lot gain averaged 0,99 kg/ 
animal/day for all groups and were nonssignificantly depressed 
by amount of supplement fed on pasture. The result suggested 
that fed on pasture did not effect carcas quality grade but 
increased dressing per cent, fat average and decreased estimated 
percentage yield,

Gohad (1976) conducted digestibility and metabolism 
trial to study the performance of goat and sheep fed tropical 
natural grass (Hyporrbenia sp.) hay. The animals were fed ad 
libidum and allowed free access to water. Goats consumed more 
(P /0.05) dry matter i,e, D.M./K0*^ than sheep. Water intake
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was lower than sheep with the exception of crude fibre digesti­
bility. Sheep and goat exhibited similar pattern in their di­

gestibility of C.P. The CvP. digestibility was 60.25 for goat 
and 56.50 for sheep (P /0.05). Both goat and sheep were in nega­
tive nitrogen balance. Nitrogen loss was similar for both goat 
and sheep. Hay was not equal to provide energy and protein for 
maintenance of goats nutritional requirements. The advantage of 

higher dry matter intake, lower water consumption and higher 
digestible ability of crude fibre give goats a special ecologi­
cal niche in tropics.

Wilson et al. (1976) stipca cuba a forage was utilized 
to determine the suitability of this for growing cattle. The 

animals all adults were allowed to graze full months. During 
this time measurements were made of body weight, blood minerals, 
RBC, forage composition, digestibility and soil constituents. A 
mineral supplement was made at last 90 days of trial. Soil was 
deficient in phosphorus, sulpher and magnesium. The forage was 
deficient in Ca, P, magnesium and copper. Only serum calcium was 
below the normal value. Rid blood cells and haemoglobin steadily 
increased throughout the trial. Mineral deficiency was severe, 
skeletal degeneration, lethergy, rough hair coat, periodic lame­
ness and staggering occurred prior to treatment with mineral 
supplementation. It is concluded that satisfactory growth can be 
obtained if deficient nutrients are identified and provided in 
appropriate supplement.



22

Docker et al. (1976) reported effect of drying on 
forage quality of alfalfa and Reed cannery grass fed to lambs. 
The gains of lambs fed alfalfa hay, fresh alfalfa, reed canary
grass hay and fresh canary grass were 97, 63, 40 and -7 g/day

\

respectively. These gains means were significant (P /0.05). 
Gains were related to intake of DM but lambs fed fresh forages 
did not gain as much/unit of forage dry matter consumed as 
these fed as hay. The fresh reed canary grass contained 69% 
more alkaloid than reed canary grass hay. Digestibility of DM 
was not affected by kind of forage but alfalfa protein was 
more digestible (P £ 0,05) than were protein and crude fibre of 
reed canary grass,

Botkin and Lang (1978) observed the influence of severe 
dietary restriction during dry period on subsequent ewe pro­
ductivity. The result of severe dietary restriction to growing 
ewes during dry period revealed that subsequent ewe producti- 
vity was reduced (5/even though diet was adequate for remainder 
of time. Lambing percentage was 22% lowered after 1st year and 
52?6 lowered after second year. The birth weight and weaning 
weight of lambs as wall as fleece weight of wees were not sig­
nificantly influenced by treatment.

Talapada and Purohit (1978) made a comparative study of 
hybrid Napier NB 21 fodder as green silage and hay. The trial 
was conducted in adult KankreJ Bullock. The average DM intake 
was 2.22 + 0.05, 1.71 + °*03 and 1.71 t °-°9 kg/100 kg live wt, 
for green, silage and hay. The digestibility CP was highest in
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green and silage than hay form. EE digestibility Was high in 
silage form and low in hay form. The digestibility of NFE and 
organic matter was lowest in hay. The digestibility study 
indicated that NB 21 was superior as green or silage than hay. 
The balance study suggested that NB 21 needs to be supplemented 
with phosphorus and calcium rich supplementation,

Reid et al,(1978) reported performance of lambs on 
perennial rye grass, smooth broom grass, orchard grass and tall 
fescue pasture. The live weight gains of lambs on tall fescue 
pasture were not different from the perenneal grass but was 
lower than those of smooth broom grass and orchard grass. The 
rate of gain in body weights of lamb grazing different grasses 
related fairly consistently to estimate of digestible D.M.

Bowling et al. (1978) used one hundred steer calves in 
the managemental system for producing beef. Growth stimulants 
were not used. Steers were slaughtered at calves, yearlings, 
long yearlings and two years old after a period of grass alone, 
grain on grass, or in dry lot. Steers fed grain reached slaugh­
ter weight and grade 100-230 days earlier, dressed higher and 
yielded lower percentage of primal cuts than steers finished on 
forage management. Steers fed on grass and then fed concentrate 
for 98 days before slaughter produced much more proteins than 
steers grain fed for 125-235 days after weaning or fed grain on 
grass either long yearling or two years old. The beef management 
practices to conserve grains and yet to produce high quality
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beef would incorporate maximum growth and frame development 
on forages followed by short term (100-120 days) dry lot feed­
ing management practice of this nature which would allow maxi­
mum protein production.

Sastry and Mahajan (1978) studied the Gaddi and cross­
bred weaners lambs on white clover and rye grass mixture with 
and without concentrate mixture. They were kept on chopped hay 
mixture of white clover and rye grass in the ratio 1,2 with or 
without concentrate mixture. The mean total live weight gain 
(kg) and average gain/day (g) were found to have significant 
difference in the total live weight gain and average gain/day 
due to feed and sex. Half bred kept in concentrate gained more 
in total at (15.25 + 2.00 kg) and showed highest average daily 
weight (84,25 +1563 g). When compared with lambs fed roughage 
alone with those given concentrate showed 51,68 and 3896 more 
weight in Gaddi half bred and higher crosses respectively. Males 
of all three genetic groups from both feeding require grain 51* 
41 and 1896 more respectively than females in the respective 
genetic group.

All (1979) studied the growth pattern of Black Bengal 
goat. The live weight as indicator of growth of all goats of 
different ages was recorded under farm condition. The average 
growth period in this real sense of the terms lay within the 
period immediately following birth day and somewhat little 
over 2 years and beyond that for one year there was maintenance
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of growth only. The analysis of variance of live weight in­
dicated that 3 lots of goats depending on age only had differ­
ent characteristics of growth and significant difference bet­
ween age groups was permanent.

Srivastava et al, (1979) reported effect of feeding all 
roughages ration during early life on growth, nutrient utiliza­
tion and feed conversion efficacy in cross bred (Bosindicus x 
BB taurus) 13 male calves upto 3 months of age kept on conven­
tional concentrate and roughage and on all roughage ration 
(green barseem x barseem hay). The mean intake of dry matter/ 
calf/day was 3.089 + 33.76 g in control groups and 2,921 + 128.08 
g in experimental group. The nitrogen balance was 28.55 +1.06 
in control and 27.97 + 2,32 g in experimental group. Average 
daily gain (518,3 + 21,1 g) in control calf was significantly 
higher than (397.8 + 28,9 g) in experimental calves.

Singh and Rakeb (1980) studied the nutritive value of 
Barseem hay prepared in three methods. Study was conducted with 
12 young barberi kids, Barseem hay prepared by fence chaff and 
ground methods were offered ad lib for 45 days to animal of 
group AB and C respectively, DM and water consumption were found 
highest in group A followed by C and B respectively. There was 
a positive balance of nitrogen, calcium and phosphorus in all 
thrtee groups. Greatest body weight gain 45 gm/day was recorded 
in group *A*. It was concluded that barseem hay prepared by 
fence chaff method was found to be superior to other hays.
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Lippke (1980) studied forage characteristic related to 
intake, digestibility and gain in ruminants. Seven sorgam x 
sadan hays and five Bermuda grass hay harvested at three loca­
tions and at variouss stages of maturity were fed to yearling 
steers to determine intake and gain and to growing withers to 
determine digestibility. Animal response and laboratory analy­
sis all showed decline in forage valuew with increasing matu­
rity within forage species and location except when forage 
protein was 6$ body weight gain appeared to be solely function 
of digestible energy intake (r = 0,98). Intake was better in­
dicator of weight gain (r » 0.93) than digestibility (r » 0,77) 
with no significant relationship ( r » 0,77) with no signifi­
cant relationship ( r ■ 0,43) between intake and digestibility 
and using is as covariate of digestibility yielded strong asso­
ciation with intake ( r » 0,92) possibly with common association 
between IJDP excretion rate. DM and digestible organic matter 
intake were closed correlated to ADF ( r 0.86) and protein 
content ( * 0,73 ).

Nasks, and Malechek (1981) studied the digestion and 
utilization of nutrients in 6 week browse hy goat. Gamble oak 
(querens gambelic) browse harvested In Jfune when immature and 
in August when mature was mixed with alfalfa to form two diets 
containing 40# and 80# immature browse. These three diets were 
compared with an alfalfa control diet in digestion balance 
trial in goat. All 6 week containing diets was less digestible
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than alfalfa. Tannin deduced apparent digestibility. Animals 
retained less nitrogen when eating oak diet than when eating 
alfalfa particularly when they were immature.

None of the four blood factors monitored haemoglobin 
plasma urea nitrogen, serum GOT and PCV Indicated toxicologi­
cal reactions even though 80# immature diets almost contained 
9# Tannins. Mature oak diet when consumed in mixed diet with 
equally nutritious forages can contribute effectively to the 
nutrition of growing and lacting goats. Immature oak is low in 
utilizable energy and contains high level of tannins.

Holeschek et al, (1981) reported diet quality and per­
formance of cattle on forest and grass land range for 3 years. 
The data indicated that forest and grass land offer diverse 
environment in terms of forage quality and beef cattle produc­
tion. Forest diets contain more protein early and late summer. 
In vitro digestibility of cattle diet was lower on grass land 
in fall. Cattle gains were similar in both types in late spring 
but greater for forest cattle in early and late summer.

Holeschek £t al. (1982) discussed merits and demerits of 
different methods for determining nutrient quality of roughages 
in ruminant diet. The authors suggested that fiscal analysis 
may have more potential for evaluating nutritive quality of 
range ruminant diet.

Parthosarathy et al. (1983) reported effect of supple­
mentation on performance of weaning kids. For 90 days crossbred
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goats unitlal body weight 10,9 to 12,8 kg ranged/browsed under 

semi arid condition or also were given green fodders or concen­
trate mixture or both. Average daily weight gains were 19, 42,

111 and 108 g respectively,

Topsy at al. (1983) studied the effect of diet composed 
entirely of greens feed on the growth of young males Anglo - 

nubian goats. Sixteen goats were given control diet of 7 kg 

fodder daily and 0,5 kg concentrate @ 40 live weight (control) 

or were given mixture of equal quantities of stenotapharm 
dimed latum, Lencauc lencocephala and litsea glutinosa at 7 kg/

40 i:g live weight. After 126 days of trial there was no signifi­

cant difference between treatment in growth rates or feed con­
version offlciency. The cost of feed/kg live weight gain was more 

than 3 times than for goats given green feed mixture,

Kacker and Bawa (1983) studied the growth yearling hei­

fers under different system of grazing on sewan (Larinus sindiens) 

grass land. The study involving 4 grazing treatment with yearling 

heifers of 75 to 100 kg body weight gained 55.2 to 62,5 kg/heifers/ 

year. Yearly variation in the live weight gain (36,1 to 88,0 kg/ 

heifers) were highly significant. Marked seasonal variations in 

the herbage production which was related to quantity and distri­
bution pattern of rains. Maximum live weight gain 19,4 kg was 

recorded during rainy period - August and September and mean - 

2,02 kg in dry period.
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Kundu et al.(1983) studied leaves of Ignadulcis(Malina 

tamarind) as fodder for goats. The goats about 6 months old 

were offered to appetite young leaves of ignadulcis a hedge 

consumed daily 455 kg DM/100 kg body weight. The leaf composition 

in DM with digestibility in parentheses was C.P. 20,3(71), EE 

7.5(40), CF 19.8(30), NFE 43.0(72), ash 9.3, calcium 2.2, 

phosphorus 396, DM was 34.396 (58) Total digest!bit; nutrients were 

58.4, DCP 14.496 and daily balance of nitrogen was 3.93,calcium 

0.64, phosphorus 0.43 g. The goats gained 350 g/wk during 12 

week period.

Ghosh and Moitra (1986) reported measurement of plane 

of nutrition in grazing and stall fed Black Bengal goats in 

different season on 18 Black Bengal goat of both sexes in order 

to determine'the plane of nutrition derived in grazing and stall 

fed condition in different seasons.

The DM consumption was 2,0 to 3.5 kg/100 kg body weight 

in different season. DM consumption was not significantly 

different (P £ 0,05) between treatment and season. The DCP in­

take was also not significantly different in stall fed and 

grazing groups, DCP intake of does in both stall fed and graz­

ing condition were more (P £ 0.05) than other sex. The TDN in­

take (P £ 0,05) was higher in grazing than stall fed groups. 

Season and sex had no significant influence on TDN intake.
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Coleman et al.(1986) studied the effect of pilleting 
and maturity on quality of two subtropical forages. Pilleting 
resulted in significantly higher intake of both organic matter 
(2.22 vs 1.79) and digestible organic matter (1.25 vs 1.12) 
when expressed kg/day/100 Hg body weight in case of both para- 
grass vs Stangustine grass. A significant forage x age inter­
action was observed for both measures of intake and for organic 
matter digestibility. The variable decreased with advancing 
maturity within paragrass but no effect was observed within 
Stangustine grass. The interaction was due probably to different 
physical characteristics of grasses specially leaf stem ratio. 
The rate of passage was depressed wiith (P /0.05) by advancing 
maturity and was influenced by forage species x processing 
interaction.

Feeding of high concentrate/high forage ration

Mathur et al.(1963) put the concentrate deficit for 
bovine in India at around 78 million tonnes. The picture 
appears gloomy and it is necessary to search for alternate 
sources mainly roughages to satisfy essential nutrient require­
ment. Advanced dairy countries like Newzealand, Australia pro­
duce most of the milk on pasture alone, but every country does 
not have this agro-climatic and economic condition. Attempts 
has also been made in India like other countries to maximize 
production with high forages. He also replaced 29# production 
ration (concentrate) with paragrass in milch cattle. The milk 
and fat production was reported to be satisfactory.
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Razdam (1972) in a review reported that in many ad­
vanced countries concentrates are fed unrestricted with only 
limited forage to active maximum milk production. Some earlier 
reports suggest that a high level of milk production on ad lib 
concentrate feeding is achieved at the cost of efficiency of 
nutrients turn over. Apart from this local consideration of 
availability of protein and grains within a country should be 
serious and would be a great limiting factor in intensifying 
animal production.

High forage ration growing cattle i-

Ruminants are basically forage consumers and digest 
large amount of cellulose and other complex materials. During 
early calfhood the functional status of rumen is not the same 
as the adult but the source of digestion is essentially the 
same as in other young non-ruminants. Milk forms normally the 
main source of nutrients to the calf during early life, A num­
ber of workers in USA have raised young calves on high roughage 
system for feeding assuming that apart from other considerations 
this system is beneficial for an early development of rumen 
function.

Forage as sole ration *

A number of workers have attempted feeding roughage 
along to meet the requirement of different categories of cattle.
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Ware-Austin (1963) reported from Kanya that conven­
tional pasture growth in trams-Nzria are of Rhodes grass along 
or with Nandi aetaria or kanea white clover. He opined that 
when carefully managed Napier grass as supplement or to con­
ventional grasses could support higher' milk yield from Ayrshire 
and Jersey cows for a longer period. According to him, this 
practice was economically better than to purchase concentrate 
under Kenyan condition existing there.

Lodge and Pell (1968) have reported milk yield in cow 
upto 28 kg/d ay with high fat percentage could be obtained by 
feeding rye grass hay as sole ration.

Gupta and Jackson(1968) working at Pantnagar studied 
the effect of feeding lucem on milk yield when compared with 
barseera feeding in buffaloes. They observed only yield of FCM 
of Murrha buffaloes, given green lucern or barseem at similar 
stages of maturity to be 9*1 or 11,2 kg. There were no adverse 
effect on health and body weight animals maintained on either 
of this feed. These workers attributed poorer production on 
lucern feeding to decreased of 36% in feed intake.

Although the attempts made and the researches conducted 
on different rations concentrate to roughage or maintaining 
dairy cattle entirely on roughage feeding have been numerous 
and no single authoritative conclusion or recommendation can 
be drawn which would suggest a safe course of action. Many
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reports suggest that high roughage feeding could be advocated 
for dairy cattle production but an equally strong evidence is 
available advocating addition of concentrate.

The controversy Is understandable in view of different 
in approach, prevailing social, economic out look and the agro- 
climatic conditions that exists from country to country. India 
provides a unique situation where climate permits relay cropping, 
unlike many temperate countries, which remain snow bound for 
good part of the year. This brings out one conclusion that nutri­
tional research in developing countries which are mostly in the 
tropical and subtropical belts need to be oriented suitably to 
cover the prevailing circumstances in their real perspective.

Most of the workers claim about protein deficiency for 
bovine population but energy deficit need all the more atten­
tion, This aspect is going to assume a great inqportance with 
introduction of exotic stock for high dairy production. With 
high roughage feeding there is usually inadequate supply of 
lysine in ration.

Indicator method to determine pasture consumption by the grazing
animals j-

Livestock feed may be defined as any dietary substance 
that nourishes the animal body for maintenance, reproduction 
and production. The quality and quantity of pasture consumed by 
the grazing animals and correct estimate of the digestibility 
of pasture crop are considered to be prerequisite for evaluation 
of the nutritional status of the animal maintained on grazing.
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Such estimate, in earlier days was not possible due to lack of 
reliable method, A large number of literature is now available 
at present for the determination of pasture consumption and 
digestibility of pasture by indicator methods. Two indicators 
are used simaltaneously i,e, (1) external indicator which is 
mixed with the feed and internal indicator which is inherent in 
the feed staff.

Considerable attention has been directed now a days for 
indirect determination of pasture intake by combined use of two 
indicators for proper assessment of nutritional status of the 
grazing animals.

In this method the amount of indicator in the faeces 
occuring naturally in the plants serve as an index of indigesti­
bility and that of external indicator dosed to the grazing ani­
mals in known and constant amount gives a measure of the total 
faecal output. Prom the record the dry matter faecal output may 
be worked out by following relationship.

Total amount of cromio oxide fed/ 
Faecal output(g D,M,/day * day (mg)

Concentration chromic oxlde(mg/g 
dry faeces).

There are two techniques (1) Ratio technique and (2) 
Faecal index technique for the determination of pasture intake 
and digestibility grazing animals.

t
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Digestibility (per cent)

% indicator in forage x % nutri­
ent in faeces x 100$ indicator in faeces x nutrient x u 
inf forage

Ratio technique
Weight of internal indicator in 

Dry matter consumption - jja£!dleggu£i forage----------

In the determination of digestibility of a nutrient by 
indicator technique it is necessary to ascertain concentration 
of nutrient and indicator both in feed sample and also in the 
faecal sample. It may be possible to eliminate total collection 
of faeces and grab faecal sample collection may be employed 
with advantage provided the indicator is excreted in the faeces 
at a uniform or in a practicable manner. Such method would un­
doubtedly reduce the high cost of labour involved in a conven­
tional trial.

The use of some important external and internal indicator 
are reviewed here i-

1• External indicator s 

a) Ferric oxide i-

Bergeira (1924) suggested use of ferric oxide as marker 
for digestibility studies. It was pointed out here that ferric 
oxide is practically insoluble, unabsorbable and of suitable 
physical consistency to follow the food through the.intestine 
and excreted in the faeces.
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Gallup (1928) also reported a fairly accurate results 
when ferric oxide was used as an indicator. Other workers 
however, discouraged its use due to sonstipating tendency. To 
avoid this side effect it was further suggested use of equal 
weight of agar along with ferric oxide.

Hale et al, (1939) observed that a large variation in 
the amount of ferric oxide passing through the digestive tract 
make it an unreliable indicator,

b) Polvethvline glycol t

Sperber et al, (1953) suggested use of polyethyline gly­
col (PEG) as a reference substances since PEG is neither absorbed 
not destroyed to any considerable extent in the digestive tract 
of ruminent and more than 90# of the substance was recovered in 
the faeces,

Lundh (1958) reported use of PEG as water insoluble mar­
ker in the absorption studies with man and animals,

Corbett et al. (1958) in their study compared the pat­
tern of excretion of PEG and chromic oxide in cows, A large 
variation in the concentration of PEG than chromic oxide was 
observed. The variations recorded were +10# in case of chromic 
oxide and +40# in case of PEG,

Sinha et al, (1970) reported that the approximate fill 
and weight of the rumen contents could be calculated using PEG 
as reference substance but its use as marker in digestibility
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study was doubtful.

Clark et al. (1972) recorded much lower recoveries when 
sheep and cattle were fed with cotton seed hulls than they were 
fed on lucern to hay as source of fibre. Thus PEG has been con­
sidered to have its limitation in its use as a suitable marker,

c) Chromic oxide s

She use of chromic oxide as marker was first proposed 
by Edin (1918) chromic is non toxic and almost quantitatively 
recovered in the faeces of the animal.

Hamilton et al. (1927-28) observed good agreement bet­
ween total collection in sheep and the chromic oxide method 
when totalc collection period was three days or longer,

Kane et al. (1950,1952) failed to observe any signifi­
cant differences between conventional and chromic oxide method 
for determining the apparent digestibility in dairy cattle. The 
mean recovery of chromic oxide in dairy cow was 99.996.

Chandra et al. (1951) determined faecal output in goats 
and sheep with the use of chromic oxide.

Smith and Reid (1955) reported that in grazing cows the 
mean rate of recovery of chromic oxide was 100.58 + 0,8796,

Raymond and Minson (1955) reported that the administra­
tion of chromic oxide both in gelative capsule and as a liquid 
drench were statisfactory. It was also reported that the appear­
ance of chromic oxide in the faeces was in less than 7 hours from
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the time of drenching to the grazing sheep,

Kameoka et al. (1956) observed that in goat the varia­
tion of about 10^6 in chromic oxide excretion was a normal occur­
rence.

Kameoka et al, (1956) also administered chromic oxide to
1

goat for determining digestibility of feed,

Lambourne (1957) reported that chromic oxide appeared in 
the faeces within 5-8 hours after first dosing in sheep,

Gupta and Mazurader (1962) reported that the first appear­
ance of chromic oxide in the faeces of cattle and buffaloes was 
noteda after 13 hours of its first ingestion.

The peak excretion of chromic oxide was recorded at 
12 noon. The concentrations of chromic oxide in grab samples, 
however, were higher in morning sample than in the evening 
sample.

Majumder et al, (1962) reported that the recovery of 
chromic oxide varied widely from animal to animal and also from 
day to day. On any single day the recovery of chromic oxide in 
the faeces varied from 80.6 to 121.8 per cent. The best recovery 
of 101,5096 was obtained after a period of 6 days pooling.

Chaudhary and Mazumder (1962) conducted an experiment 
to determine recovery of ingested chromic oxide and the useful­
ness of this indicator in digestibility determination in cattle, 
buffaloes, sheep and goat. They found that the recovery was very
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satisfactory in all the species studied and the digestibility 
coefficient determined by grab sample technique and conventional 
method were almost similar,

McGuire et al,(1966) studied the effect of frequency of 
feeding on digestibility and excretion of chromic oxide in Angus 
cattle. The diet containing 0,9# chromic oxide was given in the 
pilleted form. The total collection of faeces was carried out in 
conventional method for 7 days and grab samples were also col­
lected for last two days at two hourly intervals. The mean re­
covery of chromic oxide in faeces ranged from 94,296 to 10696 for 
cattle fed diet in pilleted form once daily and 94 to 10996 in 
those fed six times a day.

Nelson and Green (1969) in a study with holsteln bullock 

observed that when 39 grams of chromic oxide was dosed daily at 
6 a.m, the recovery of indicator was 10096 by third day and for 
the most of the period the average recovery was 10396. When 78 
grams of chromic oxide as dosed every alternate day, the re­
covery on the day the dlndicator was given was only 7696 and on 
other days it was 98% while recovery of indicator in the grab 
samples varied significantly in the later cases. No significant 
differences among the animals or days or time of sampling were 
recorded in the former case,

Wilkinson and Presscott (1970) reported that when chromic 
oxide was given two times daily to bullock the recovery of indicia 
tor in total collected faeces ranged from 85 to 91%, The relative
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recovery in the grab samples were however 97%.

Faichney (1972) reported that when crossbred sheep were 
given concentrate diet and chromic oxide the recovery of chromic 
oxide in the faeces ranged from 91 to 101% and digestibility of 
the dry matter determined by ratio technique was similar to that 
obtained by total collection.

Ahuja et al, (1972) studied the execution pattern of 
chromic oxide in 3 crossbred and 3 Haryana cattle of two years 
of age. Faecal sauries were collected directly from the rectum 
at 3 hourly intervals, from the tin® of feeding the peak excre­
tion was recorded at 24 hours in crossbred and 18 hours in 
Haryana cattle.

Internal Indicator

Silica s

Wildt (1874) suggested that since silica occurs naturally 
in hay it could serve as an indicator because it is indigestible 
and is not absorbed,

Gullap (1928) reported that silica could serve as a better 
index of digestibility.

Legnln i

Legnin is very much resistant to chemical degradation
and enzymatic action.



41

Salo (1958) analysed lignin from hay and its correspond­

ing ingesta in various parts of alimentary tract of cows as well 

as from the faeces and recorded considerable variations in metho- 

xyl and nitrogen content. It was therefore suggested not to use 

it as true digestible reference material,

Sapargatiev and Dzariekbsasov (1969) carried out compara­

tive study with three in inert indicators i.e, chromic oxide, 

silica and ferric oxide for determining digestibility of pasture 

grass. The average recoveries of three indicators were 99.0596, 

94,42% and 99.31% respectively,

Thonney et al, (1979) reported that lignin recovery was 

too low in comparison to acid Insoluble ash.

Chromagen :

Reid et al. (1950) suggested that plant chromogen could 

be used as indicator for digestibility study. But Coom and Harris 

(1951) and Hafrdison et al.(1954) failed to get any satisfactory 

result with use of plant chromogen as indicator.

Acid insoluble ash s

Srlvastava and Talapatra (1962) studied the herbage con­

sumption of sheep from pasture accurately by using acid insolu­

ble ash or phosphorus as indicator. They observed recovery of 

acid insoluble residue in sheep as 99.82% and phosphorus 99.81%.

Talapatra and Singh (1961-62) also observed a satisfactory 

recovery using acid insoluble ash as internal indicator.
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Chaturvedi (1971) reported that pasture consumption 
can be determined with accuracy with silica basin using acid 
insoluble ash as an internal indicator. He observed that the 
percentage of acid insoluble residue in the sample of pasture 
and faeces can be predicted by sample determination of percen- 
tage of total ash in the pasture and faecal samples and convert­
ing the total ash into acid insoluble residue by regression 
equation. He concluded that consumption can be accurately pre­
dicted on the basis of derived acid insoluble residue value 
from ash percentage in place of complicated acid insoluble re­
sidue method,

Thonney et al. (1979) used acid insoluble ash (AIA) and 
permanganate lignin as indicator to determine the digestibility 
of cattle ration. They also made conventional trial for compari­
son of the above methods. Average rates of recovery of indicators 
were 101*19 + 4.81 and 98.87 + 2.989$ in acid insoluble ash and 
52.21 + 1.799$ and 59*25 £ 1*77 in permanganate lignin for early 
and late cutting dates respectively. They concluded that digesti­
bility may be determined with AIA with a representative sample 
of faeces,

Nabi(1980) conducted digestion trial on grazing sheep on 
alpine pasture. He used acid insoluble ash and chromic oxide as 
natural and external indicators respectively,

Das(1981) used acid insoluble as an internal indicator and 
chromic oxide as external indicator for measurement of feed
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consumption under grazing condition in Black Bengal goat.

Growth.reproduction and production

Mukherjee and Bhattacharyya (1952) studied seasonal 
variations in haemoglobin concentration and cell volume of 
blood of 9 rams and eight goats for one yea£.Haemoglobin and 
cell volume content were highly variable among animals and 
among seasons. Cell volume of blood of goat was found to vary 
significantly between months within season but it was no so 
in case of rams.

A

Wilson (1957) studied browsing and reproductive behaviour 
of East African dwarf goats. It was concluded that pregnant goats 
obtained sufficient nurishment for maintenance and growth of 
faetuses from two hours of effective grazing and half pound of 
concentrate mixture daily.

Bhimaye et al. (1969) in a grazing studies in arid and 
semi arid zones of Rajasthan reported growth of different kinds 
of livestock like cattle sheep and goat in natural pasture at 
pali from young to adult stage. The purpose of this study was 
to see the impact of grazing on pasture condition as well as to 
work out the animal equivalent on the basis of pasture utiliza­
tion in relation to body weight gain of different types of live­
stock.

Agarwal and Talapatra (1970) reported that when leguminous 
roughages cowpea (Vigna sinensis) and barseem (Trifolium alexan- 
drium), winter and summer legume respectively ware supplemented
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over a low calcium basal diet otherwise adequate in quantity 
to supply calcium for growth the availability of calcium was 
45% on cowpea and 50,3 in barseem. It was concluded that cal­
cium from these leguminous roughages are not different from 
those of tree leaves,

Agarwal and Talapatra (1970*b) reported that availability 
of calcium and phosphorus may vary considerably according to 
their chemical combination and physical association with other 
compounds in the feed. It was pointed out that determination of 
availability of Ca++ is not a very simple process. In ruminant 
preparation of calcium diet is beset with many practical diffi­
culty, A diet consisting entirely of concentrate may be low in 
calcium which may hamper peiSstalytic movement of intestine, A 
study was made to determine endogenous output of calcium in fae­
ces of browsing ruminants. It was observed that when average in­
take of calcium was 2,9 g there was positive calcium balance of
0.18 g.

Joharl and Talapatra (1971) reported that jamnapari kids 
when fed by browsing gained 547 gm in 2 weeks against 339 gm 
under stall feeding, Dabadghao et al.(1976) reported meat pro­
duction from Barberi kids grazed on cenchrus and siratra pasture 
with or without foncentrate supplementation.

Agarwal and Talapatra (1971) reported that availability 
of calcium from several states is not very much different from 
those of roughages and availability of mineral salts when com­
pared with 58% roughages worked out to 60% and 58% concentrate
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ruminant.

Dabadghao et al. (1971) studied effect of feeding 
different levels of urea nitrogen in ration on haematological 
and chemical compound of blood of growing heifers. No signifi­
cant effect of feeding different level of urea was observed on 
haemoglobin, RBC, VBC, serum calcium, inorganic phosphorus in 
blood. V? 1th increase of urea feeding the level of NPN, total 
nitrogen and urea nitrogen increased at a significantly higher 
rate (P /0.01)• Urea gave maximum NPW value 3 hours after feed­
ing, It was concluded that even upto 39$ urea supplementation in 
the ration. The blood concentration remained in safe limit and 
no physiological disturbance was observed,

Razifard (1972) studied the blood plasma magnesium and 
urine magnesium in underfed lactating goats. The effect of low 
magnesium intake on two young lactating goats indicated magne­
sium output in urine and in milk decreased. However, inspite of 
very limited intake of magnesium there was a significant increase 
(P /0.01) in blood plasma magnesium. On returning to normal feed­
ing level there was Immediate significant decrease. It has been 
concluded that increase in blood plasma magnesium and continued 
presence of magnesium in t&e urine during low magnesium intake 
indicated a marked mobilization of magnesium from the body re­
serve at this stage* It is suggested that young cattle has same 
ability.
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Srivastava (1972) conducted a digestibility experiment 
with two lactating Hariana cows grazing on pasture for 16 hours 
over and above the grazing animals were fed 10 kg cut green pas­
ture and concentrate mixture every day/kg milk yield* The experi­
mental period lasted for a period of 33 days and digestion trial 
was conducted during last 7 days. The accurate estimate of in­
take and faecal void were determined by indicator ratio technique 
using chromic oxide and acid insoluble ash respectively. The di­
gestibility nutritive value of pastures grasses Dub, Anjan and 
forest grass in terms of various nutrients* Dry matter (DM),CP,
NF and total carbohydrate were fairly high and as such it was 
concluded that pasture herbage may be utilised with advantage.

DCP, TDN, EE were calculated to be 2.53, 21.11 and 
16,83 kg/lOD£gfresh pasture grass,

Sharma et al,(1973) indicated that haematological picture 
of farm animal, was an important index of health and disease. In 
health it reflects nutritional status, performance and capacity 
of animals and in the disease it was essential afor proper diag­
nosis of disease. Packed cell volume value recorded in their 
study for adult, young and kid was 29.10 + 4.32,29.30 + 2.72 and 
31.10 + 2.86% respectively. ,

Ahuja and Talapatra (1973) carried out experiment to 
study the effect of different plane of nutrition on Hariana 
cows grazing natural pasture. Eighteen Hariana cows were divided 
into 3 groups, group A received only pasture herbage, group B
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pasture herbage and limited concentrate and group C received 
pasture herbage and concentrate @ 1 l®/ 2.5 Isg milk produced.
There was no difference in yield and composition of milk in these 
groups. The fat, total solids, lactose and mineral contains in­
creased in milk (P /0.05) with advancing maturity of fibres in 
pasture. The digestibility of dry matter, protein, fibre and 
lignin were 59.7, 64.4, 71*8 and 33.5 respectively.

Amos et al. (1975) studied serum magnesium level of ewes 
grazing orchard grass top dressed with dotomite or calotte. The 
levels of magnesium in the serum of lactating ewes were used to 
estimate the combined effect of magnesium lefel and magnesium 
availability in early spring orchard grass growing on two silts 
loam soils top dressed with either calcite or dotomite. The study 
was conducted for 4 years from the time of soil treatment. Mean 
serum magnesium was higher (P /0.05) in ewes on dotomite treated 
plots in only one trial. However proportion of animals with serum 
magnesium below 1 mg/100 ml was smaller (P /0.05) with dotomite 
than with calcite when data for four years were combined. Forage 
magnesium was significantly greater in dotomite plots early in 
season and turned to decline in both treatments as forage matured.

Faroda and Patil (1975) in a note on micronutrient status 
in cenchous grass harvested at flowering stage dried in sun 
shine and chopped prior to feeding observed crude protein (CP) 
content of grass was 9.45$, hay 9.45$ zinc, copper and cobalt 
23,18 arid 042 ppm respectively. The sheep under control group
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given no micro nutrients showed poorest growth while those 
drenched with 25 mg Zn each day gave best result. Many workers 
pointed out that growing sheep requires daily about 4-6 mg 
copper, 0.08 to 0.2 cobalt and 15 to 30 mg Zn.

Qayton (1976) reported that blood plasma is a readily 
sampled body fluid and representative of extracellular fluid 
compartment which contains an exchangeable sodium with body.
The volume, tonicity and Na+ concentration in the extracel­

lular fluid is largely maintained by reciprocal interaction of 
aldosterone and ADH. Thus while mineralocorticoid secretion may 
result in change of total electrolyte in EOF there are only 
minimal changes in the electrolyte concentration. In chronically 
sodium deplited cattle little or no change is usually found in 
plasma Na+ concentration even though the animals may be severely 

deplited and capable of showing production response to supple­
mented sodium.

Dehman et al. (1976) studied the effect of dry lot and 
pasture management on ovulation rate and production in pannama 
ewes. 172 pannama ewes were alloted at random into two treat­
ments of (1) dry lot - harvested fed feed year rounded and 
(2) irrigated pasture except harvested feed during winter.
Over 10 years period lamb production in dry lot group was con­
sistently poorer than the pasture group. The ewes were flashed 
each year for about 14 days before breeding by feeding confined 
ewes 0.45 kg barley and 18 kg alfalfa/head/day or fresh lush pasture
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11 on pasture treatment had no significant effect on grease 
fleese W%. Lamb production in confined lot was significantly 
lower than pasture ewes. The result suggested that dry lot 
environment may cause later breeding season.

Hagsten et al. (1976) reported supplemental needs of 
pregnant ewes wintered on fescue pasture. Three pasture treat­
ments were compared with ewes confined to dry lot with ad lib 
haylage, pasture treatment consisted of no supplement and ewes 
pasture of fescue and liquid high urea supplement ad lib (free 
choice). Minerals were supplied in all treatments and limited 
cell corn (0.67 or 0.75)lb) was supplied to ewes during late 
gestation period. With the same pasture there was variation of 
protein content (7*8 to 10.090 between 2 years. Ewes in fescue 
pasture with or without protein supplementation maintained their 
body weight even during mid and late gestation, wool production 
was not affected by any of the treatment. Birth weight of lamb 
was greatest (P /0.05) for ewes fed alfalfa hays in dry lot. Num­
ber of lambs born was not significantly different.

Walker (1977) reported that inclusion of siratro into 
native and improved pasture greatly increased live weight gain, 
increased breeders performance and increased waning weight.
Milk prpduction and quality from siratro pasture was superior 
to that of unimproved pasture but was lower than the tropical 
pasture due to lower intake.
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Karn and Clantou (1977) studied the effect of potas­
sium in range supplement. The results of three experiments 
with weaning steer calves grazing a range forage (Predomi­
nantly grasses) indicated that supplemental potassium pre­
sented a depression in weight gains. The optimum supplement 
rate was not supplements fed at & 0,68 kg/d ay. Weaning calves 
on winter range contains at least 2.C# potassium. Based upon 
weight changes it appeared that dry bred cows grazing winter 
range forage also require potassium supplementation. This showed 
specially be true if supplements contained urea. An apparent 
potassium maintenance requirements of 75 meq/100 kg B.W,/day was 
determined by yearling cows by balance experiment.

Kiron et al. (1977) reported live weight of farmed feral 
goats and kids on a hill country in Newzealand, It was observed 
that the feral kids grew more slowly than the lambs and sannen 
x feral kids and this was related to their adult body size. Dur­
ing trial the goats ate a large range of fibrous plants like 
thistle, docks, shurbs, blackberry.

Langlands and Donald (1977) studied the efficiency of 
wool production in grazing sheep. The wool production was pro­
portional to intake over a range of forages examined,

Hodges et al. (1977) reported grazing studies with 
penisula bahia grass and worm season annual legumes. Weaned 
calves were placed on the experiment in October and remained 
for 50-51 week period. Limited amount of supplemental feed 
was provided during winter to prevent extreme of body weight
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loss. There was no difference in winter daily gain related to 
either year or forage system effect. Evaluation of year forage 
system interactions showed summer daily gain/animal to be 
higher (P 0.05) on grass legumes ( 0.38 kg) than on grass 
system (0.28 kg) in any one year. 7 S-

Agarwal and Bhattacharyya (1978) reported that there'
was gradual but consistent fall (P__ 0,01)_ia_ milk yield with
advancing lactation after peak yield observed between 4th to 
5th week post partum. The average milk yield per lactation in 
Black Bengal goat 39*25 + 0,37 ^ (excluding colostrum) with 
mean weekly yield of 2.45 + 0.39 kg/doe,

Spitzer et al, (1978) in their study fed two groups of 
yearling beef heifers different levels of nutrition to study 
the effects of reduced energy intake on fertilization rate and 
blood level of progesterone and LH. Control group diet as per 
N.R.C. recommendation and experimental group 1/3 of the recom­
mended energy. No difference was found in blood level of pro­
gesterone or LH either between nutrition group or energy succes­
sive cycles within the number of groups. Diet had no effect on 
the number of follicles nor follicular or luteal volume. However 
ovary containing C.L. was 57% larger in heifers fed adequate 
energy than the restricted group (P £ 0.05). The result suggests 
that reduced pregnancy rate in heifers restricted in energy is 
not result of fertilization failure but some later causative 
factor.
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Singh and Eakeb (1979) studied the effect of feeding 
natural grass and barseem hay on growth rate and nutrient uti­
lization by Barberi kids. The study was carried out to find 
out nutritive value of barseem, hay and its feeding value in 
goat when mixed with natural grasses in different combinations. 
Eighteen kids were divided into 3 groups of six in each group. 
Group A received barseem hay along. Group B and C were fed bar­
seem hay and natural grass ( 75 t 25 and 50 i 50). There was a 
positive balance of sodium, calcium and phosphorus in all the 
three groups but it decreased as the hay increased similar 
trend in gain in body weight of the experimental animals was 
also recorded.

Ischil et al. (1979) reported raising of Holstein steers 
by continuous pasturing. The grazing area was divided into 7 
sectors. The experimental animals were rotationally pastured 
but no concentrate mixture was given. The pasture crops were 
composed to timothy. Plenty of forage green and hay were avail­
able, The average body weight at the beginning and end of the 
experiment was 208 kg (113-223 kg) and 498 kg respectively. The 
total gain in body weight per head 290 kg (254-329 kg) during 
525 day experimental period and average daily gain in weight/ 
head was 552 g. It was concluded that it may be possible to 
raise steers by continuous pasturing without concentrate mix­
ture in East of Hokkaido (Japan.).
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Mackenzle(1980) reported that free range grazing and 
browsing was the ideal system provided frequent change to clean 
ground was possible. With free range with good browsing kids 
needed no concentrate, indeed was much better without#

Sanderson et al. (1980) reported that groups of 11 
Dorseh Horn x Australian merino lambs after weaning at 9 to 
11 wks old grazed on pasture based on irrigated lucerne, red 
clover and dry land lucerne in New South Wales. The mean daily 
gain in different pastures was 155, 178 and 124 g during 106 
days. Poor growth on dry land lucerne was mainly due to low 
digestibility of feed as a result of rainfall which also caused 
feed supply to be limited.

Morris(1980) studied to assess the requirement of sodium 
in grazing beef cattle. It is concluded that parotid NAtK ratio 
and adrenal histology are most important sensitive indices of 
Na inadequacy however when saliva is a readily available body 

» fluid narrow Na:K ratio are not always associated with produc­
tion responses to supplemental sodium. The concentration of 
sodium in blood plasma is not regarded, as an useful index of 
sodium inadequacy with caution is advocated in the interpreta­
tion of analysis of animal pasture for Na* as Na+ concentration 
in forage may exhibit marked seasonal variation. The maximum 
sodium requirement for non lactating beef cattle does not appear 
to exceed 0,06 to 0.0896 Na* in D.M. and for lactating beef cows 
0,1?6 Na* in D.M, appear adequate.
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Kumar et al, (1980) estimated the variation of plasma 
protein, their fractions and plasma urea N in Mariana x Hols­
tein calves fed on diet containing normal and low level of 
protein* The level of dietary protein significantly affected 
the plasma protein and their fractions. Average value of plasma 
urea N did not differ significantly. A significantly linear 
correlation were observed between dietary N nutrient absorbed, 
nitrogen retained by the animal and plasma protein plasma urea 
nitrogen. It is concluded that plasma urea nitrogen can be used 
as an index of nitrogen balance studies in ruminants.

Ghosh et al,(1982) reported lactation length,composition 
and yield of milk in Black Bengal goat grazed on para pasture 
6 hrs/day and supplemented with 250 gm concentrate/doe/day. The 
average milk yield in 119 days of lactation was 39*25 + 0.37 kg 
with mean weekly yield of 2.3 + °*39 kg/animal,

Mukundan et al. (1982) reported variation in body weight 
gain in malbari goats and their saanen half brads in humid tro­
pics. Daily gain over three months period from 0-12 months of 
age showed that sex had a significant effect on daily gain at 
3-6, 0—6) and 0-9 months. The breed type had significant effect 
in all growth period except 6-9,9-12 and 6-12 months.

Rook and Thomsas (1985) in their report on nutritional 
physiology of farm animals noted integration of metabolism in 
the whole animal. It was stated that metabolism in normally fed 
animals depends on the nature of the diet and pattern of feeding.
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Animals that consume their feed as single meal once daily will 
show marked diurnal variation in metabolism and for the later 
part of the day will be effectively fasting. This necessiates 
the build up of reserve glycogen, protein and lipids during the 
absorptive period for the use during the post absorptive period.

In contrast, animals which graze or nibble continually 
show much less variation in their metabolism and have less need 
to accumulate short term reserves although measures are still 
needed in case of starvation or under nutrition,

Khan and Sahani (1983) studied sources of variation on 
milk yield in Jamnapuri goat for 3 years period. Milk yield 
averaged 70,31 H, lactation length 106,27 days and daily yield 
0,69 !g. Lactation yield vtaa significantly affected by year x 
season interaction and by weight at kidding. It was also affect­
ed by year and season of kidding. Average daily milk yield was 
significantly affected by season and weight at kidding.

Boila (1984) reported that in North Western Manitoba 
cattle require supplemental copper when grazing forage contains 
low concentration of copper of high concentration molybdenum of 
sulphur. The present experiment contained adequate concentra­
tion of copper, cobalt and zinc and cenchrus grass did not seem 
to be deficient in these elements with oral drenching in addi­
tion to concentration in forage.



56

Stoneker (1985) studied beef product system in tropics 
and extensive production system in infertile soil. It was con­
cluded that in order to develop cattle pasture reserve to their 
full, economic potential a number of interrelated condition must 
be considered and improved. It was observed that (1) all wea­
ther roads and bridges be constructed (2) rural areas are divi­
ded into snail holdings. There are few fences and cattle grazed 
on common pasture. It was presumed that there was principal 
resources loss in some areas. Land owners have few cattle and 
few resources for further improvements.

Singh et al. (1986) studied the effect of high nutrition­
al supplement to parurient goats and stylo feeding to kids on 
birth weight growth rate , and servivability. One group was given 
500 gms of concentrate mixture daily along with ad lib stylo 
grass (mature cuts) as well as 24 hours supply of drinking water 
containing urea at 1 g/lit. The second group received 200 gms of 
same concentrate mixture with ad lib growing naturally mixed 
grass and plain drinking water. For study of the effect of stylo 
feeding a second set of experiment was conducted on Black Bengal 
kids aged about 4 months for a period of 8 weeks. The first group 
of 9 male and 17 females were fed stylo grass and second group 
42 kids of equal sexes were fed mixed grasses at lib and acted 
as control. Both the group was fed equal amount of cone, mixture. 
It appeared that difference in body weight at birth, 1 month, and 
3 months were statistically nonsignificant. The kids of high
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nutritional group tended to be heavier than low nutritional 

group, The average gain in body weight of kids pooled over two 
sexes were significantly more in mixed grasses than stylo group 
(P /0.01).

Metabolic profiles

Verma (1967) studied the constituents of plasma protein, 
urea, cholesterol, sugar, pyruvic acid, OPT of two year old 

goats. The average values were 7.78 g#, 18.50 mg#, 174 mg#, 

54,66 mg#, 0,318 mg# and 67.5 unit/ml for above named para­
meters.

Cambell and Walts (1970) studied the blood urea in 
bovine animals. It was observed that high blood urea was asso­
ciated in many cases with disturbance in fluid and electrolyte 
balance.

Saha and Sadhu (1971) studied the urea content of blood 

of goat on diet containing optimum level of dry matter and 13# 
crude protein. The blood urea level observed in goat on diet 

containing 13# protein was 24 mg/100 ml.

Kwaitkowski and Pres (1975) studied the influence of 
high nitrogen fertilization of pasture on metabolism and 
changes in blood constituents of dairy cows. The studies were 
conducted at 2 experimental stations each with two groups of 

eight lactating cows and extended over three grazing seasons. 
The pasture was fertilized with N 240 and 360 kg/hr. and P205 80
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and K20 120 kg/hr. Blood samples were analysed twice in each 
season from May to September. The red cell count tended to 
increase during grasing season slightly from 6 to 6.44 million 
irrespective of N fertilizer used. There was slight increase in 
Hb content.

Methemoglobln rose in cows in pasture with high nitrogen 
fertilization on average 1.42 to 2,55 in individual cases to 
6.6$ of total Hb, Blood calcium was not affected. Inorganic 
phosphorus in blood declined on pasture from 5.65 to 5.07 with 
moderate and from 6,19 to 6.00 mg/100 ml with high fertiliza­
tion, Blood magnesium rose during grazing season from 1,50 to 
2,25 mg/100 ml,Sodium decreased slightly and Potassium increased 
about 10$ regardless of degree of fertilization. Boss said Wanner 
(1979) studied the blood values in 12 Sannen goats in their first 
lactation and in their 14 kids at different ages 1-19 to 240-259 
days. In adult average serum values based on 60 observations 
were Na+ 141, K+ 4.56 cl" 104 meq/lit. Calcium 9,20 Phosphorus 
6,91 rag/100 ml total protein 7,43 range 6.33 to 8,53 g/100 ml.
The activities of five enzymes studied were low tith wide fluc­
tuations. In kids there was variation of serum electrolyte not 
related to age. Phosphorus fell significantly with age. Total 
protein was significantly less in new born than in adult but 
from 5 months came within the adult range of variation without 
reacting the adult average even at 8 months. The activities of 
serum enzymes studied were not related to age except that of
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creatine phosphokinase which fell significantly as kids grow 
older. Mansion et al. (1977) reported influence of system of 
husbandry upon the blood composition of bulls and steers reared 
for beef production. The results were presented from analysis 
of blood samples taken from 31 steers reared on average 18 
month systdm, 38 bulls reared semi intensively on 15 month sys­
tem 35 bulls reared extensively on barley beef system of beef 
production. The PCV concentration of Hb, glucose, urea inorganic 
phosphorus, calcium magnesiup, sodium, potassium, total protein 
albumin, copper iron, total iron binding capacity in the samples
were analysed. The concentration of glucose, K+ and phosphorus

/

were higher than those previously found in adult cows. The inten­
sively fed bulls of 15 month and barley beef system had higher 
concentration of glucose iron and iron binding capacity than 
steers receiving low plane of nutrition of 18 month system of 
management,

Bhattacharyya and Chakraborty (1979) reported normal 
values of SCOT and SGPT activity in the serum of Jamnapuri goat 
as 100 + 0.91 and 30 * 0,86 respectively. The unit of enzyme 
activltyw was expressed as g Pyruvic acid formed in 1 ml

oserum at 37 C in 60 minutes.

Parontaud (1979) studied same constituents of blood 
plasma of dairy cows and their behaviour at the time of calving 
It was reported that the mineral, protein and hormonal con­
stituents in non-dairy nursing cows around calving time did not 
show too great difference from the dairy cows inspite of higher 
yield in dairy cows (about 4 times). Kursing cows were relatively
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poor in blood urea and rich in glucose and free fatty acids. 
Plasma magnesium, phosphorus and urea diminished with age in 
both the groups.

Khan et al, (1979) reported glomerular filtration rate, 
blood and urinary urea concentration in Barmer goats of Rajas­
than desert.

The groups of 6 goats kept on pasture during dry season 
received either unrestricted water or were restricted to 2% 
of the amount taken by the former group. The average daily feed 
kg/100 0/day and water lit/100 kg/day intake averaged 4,6 kg and 
7.7 lit in fully watered animals and 4,5 kg and 2 lit for water 
restricted animals. The restricted goats showed no loss of body 
weight nor change in the urinary urea nitrogen but did show an 
increase in blood urea nitrogen (63 mg/100 ml) compared to con­
trol (46 mg/100 ml). The glonerular filtration rate fell to 
1/3 the rate in the control group.

Sauvant and Bas (1979) studied the biochemical profiles 
of milch goat in relation to their nutritional status. It was 
concluded that plasma glucose estimation was more informative 
in late pregnancy than in early lactation. It was further re­
ported that blood non-estarified fatty acids and to a lesser 
extent hydroxybutyric acid provided an estimate of energy 
balance in goat in late pregnancy and early lactation.

Harmeyer and Martens (1980) reviewed different aspect of 
urea metabolism in ruminants with reference to goat.



61

Haenlein (1980) reviewed the different aspect of 
mineral nutrition in goat.

Murtuza et al.(1980) reported certain clinically impor­
tant serum ensymes and serum protein fractions in Mariana 
cattle under various physiological stages. It was observed that 
acid phosphatase activity was higher in late pregnant cows than 
in other groups whereas alkaline phosphatase, aspertate amino­
transferase were higher in pregnant cows and alanine amino­
transferase was highest in early lactation. The content of albu­
min, a globulin, B globulin did not differ significantly bet­
ween different groups Y globulin was highest in non-pregnant dry 
coes.

Bas et al. (1980) reported diurnal and weekly variation 
in concentration of certain metabolites in the blood of lactat- 
ing goats. The results showed that except for lipids, albumin 
and SCOT, the values of blood constituents varied according to 
the time of samplingand during the week. Significant individual 
variations were recorded for lipids, SGOT, urea and glucose,

Marcos (1980) reported that AST value, commenced at a 
low level and rose sharply along with total cholesterol value 
before calving, remained at higher level until 3 wks after 
parturition and then fell again,

Ghosh et al.(1981) studied some cellular and serum bio­
chemical constituents of blood in Black Bengal goat.
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Bogin et al, (1981) reported that the level of alka­
line phosphatase and acid phosphatase in Israll goats were 
significantly higher in young goats than in adult goats. No 
difference was observed in serum transaminase. Total lipids, 
cholesterol and glucose were higher in young goats while serum 
total protein, globulin and albumin were lower. Small differ­
ence was also seen in the level of serum minerals like calcium, 
magnesium, sodium and potassium. There was no distinct differ­
ence in the level of inorganic phosphorus,

Machado and Ferreira Neto (1981) studied total blood 
protein electro-phonetic pattern and blood fibrinogun in con­
fined and semi confined goats of mixed breed aged 4-6 months.
It was observed that there was tendency for group kept semi 
intensive to have higher values than the other group,

Chaiyabutr et al.(1982) reported glucose metabolism in 
vivo in fed and 48 hr starved goats during pregnancy and lacta­
tion, It was observed that glucose synthesis and utilization 
increased during pregnancy and lactation in fed but not starved 
goats. Recycling of glucose was approximately 1096 in fed ani­
mals and 15-2096 in starved animals and was unaffected by stage 
of pregnancy and lactation. Plasma glucose concentration were 
maintained during pregnancy and lactation in fed goats but 
decreased during 48 hrs, starvation in pregnant goats.
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Pyne et al, (1982) reported some haematological and 

biochemical values on blood of Black Bengal goats. The values 
were RBC 12,35 ± 0.35 x 106/cu mm W.B.C. 10.18 + 0.28 x 103/cu 

mm, Hb, 9.98 + 0.56 g/100 ml, serum protein 5.85 + 0*16 g/100 ml 

Calcium 9.05 + 0*12 mg#, inorganic phosphorus 4.53 + 0,18 mg# 
and magnesium 2.13 + 0,06 mg#.

Vidan and Rai (1983) recorded values of some metabolic 
profiles at different physiological stages (Prepartum, partum 

and partum) in goat. The values reported during prepartum (120- 

150 days), partum (6-48 hrs) and post partum(7-15 days) were 
glucose mg# 32,21 + 1.91* 50.88 + 5.03 and 47.14 ♦ 3.03, Cal­

cium mg}6 11.41 + 0.10, 11,44 + 0.94 and 10,91 + °,53. phosphorus 

m#6 5.49 t 0,30, 6.40 + 0.48 and 7.71 + 0,44, SCOT unit/ml 
32,16 + 1,50, 57.90 + 4.43 and 55.61 + 3.80 total protein g#

6.62 + 0,20, 8,54 + 0.32 and 8.21 + 0.30 albumin g# 4.22, 5.46 
and 5.0 and globulin g# 2,44, 3.14 and 3.02 respectively,

Boruah et ^,.(1984) reported values of serum calcium, 
inorganic phosphorus and alkaline phosphatase activity in non 

descript goats of Assam, The values of serum calcium, inorganic 
phosphorus and alkaline phosphatase activity were 10.53 mg,
4,05 mg, and 3.4 B.U/100 ml respectively. The variation due to 
age was significant in all these serum constituent showing 
decreasing trend with advancement of age. All the animals were 
reared on free grazing system.
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Bhattacharyya et al. (1984a) reported effect of age and 

body weight on serum aminotransferase activity in Black Bengal 
kids. A significant change in body weight, SGOT and SGPT(P 0.01) 
and protein (P 0.05) was observed along with age between 9 
weeks to 23rd weeks. It was further observed that whereas SCOT 
( r m 0.60) and SGPT ( r » 0.50) exhibited significant positive 

correlation with body weight it was not observed in case of 
total serum protein.

Singha et al, (1986) studied the effect of seasonal 
environment on some plasma enzymes in ewes. It was observed that 
the alkaline phosphatase enzyme was significantly higher during 
winter and rainy season as compared to spring and summer. A sig­
nificantly higher (P 0.01) SGOT and SGPT activity during winter 
and rainy season was attributed to higher cortisol level, ^

Bhattacharyya and Duttagupta (1987) reported biochemical 
constituents of blood serum in growing kids with an overall age 
138,65 + 6.51 days (male 146,94 + 8,28 and female 126,25 + 10,15 
days). The protein values (g/dl) reported in male and female was 

respectively 7.86 +0,18 and 7.59 + 0.18, The alkaline phospha­
tase activity B,U./dl was accordingly reported as 9.76 + 1.30 
and 13.43 + 2.11 respectively.



MATERIALS AND METHODS



MATERIALS AND METHODS

All the Black Bengal goats used in this present experi­
ment were selected from the experimental goat farm of this uni­
versity at Mohanpur, Nadia, West Bengal, The Black Bengal goat 
of different age, sex and physiological status were used in 
different groups from time to time. The healthy dewormed goat 
were selected in different experimental groups.

Housing of animals s

The experimental goats were housed In cemented sheds 
with provision for adequate ventilation. The different age 
groups of animals were kept in separate sheds except preweaned 
suckling kids which were housed along with their mother. When 
necessary these kids were also kept in separate kid pens.

Grouping of animals *

The experimental animals were divided into different 
groups on the basis of their age and physiological status,

A) Study on preweaned suckling kids. 1st week to 11th 
week of age,

B) Study on maturing goats. 12 week to 36 week of age
C) Study on pregnant goat
D) Study on lactating goat upto 13th week post partum
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A) Study on preweaned suckling kida from birth to 11th week
of age

In this group 12 number of Black Bengal kids ( 7 males 
and 5 females) born during the month of January were used. The 
mothers(doe) of the respective kid were maintained purely on 
grazing and no supplementation was offered to the does. The 
experimental kids were reared exclusively on their doe milk 
upto 2 months and above two months of age nibbling was allowed 
in addition to the available milk from the respective doe.

Milk record s

The quantity of milk available to the kids from the res­
pective doe during 24 hours period in a day was assessed by in­
direct method. In this method kids were allowed to suckle their 
mothers twice a day at 8 a.m, and 5 p.m. The difference of post 
and pre suckling body weight of individual kid was taken as a 
measure of quantity of milk consumed. Ultimately weekly milk 
consumed/kid was calculated.

Measurement of body weight s

Daily body weight of individual kid was measured at 
8 a.m. in the morning with the lep of a precesion weighing ba­
lance and ultimately weekly body weight was computed.

Measure of body weight gain and body weight gain(#)

The body weight gain and per cent body weight gain from 
the weekly body weight of individual kid were calcutaled on the
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basis of formula,

¥o - Wi1) ¥2 - W1 (2) i x 100

respectively where ¥^ stands for initial body weight and ¥2 
stands for final body weight.

Milk convegsion efficiency (ICS)

The weekly milk conversion efficiency of individual kid 
was calculated as per following formula -

Body weight gain during the week „Milk conaumea'3urin~g~'tne' week-- x 100

Biochemical estimation j

Some selected haematological and biochemical parameters 
like haemoglobin (Hb), packed cell volume (PCV), blood glucose, 
urea, serum total protein, calcium, phosphorus, serum alkaline 
phosphatase, serum glutamic (oxalo-acetic acid transaminase 
(SGOT) and serum glutamic Pyruvic acid transaminase(SOFT) acti­
vity were estimated from the blood samples collected from the 
kids by Jugular venepuncture at 4 week and at 8 week of their 
age.

The haematological and biochemical estimations were 
conducted according to the standard methods,

B) Study on maturing goats from 12 weeks to 36 weeks of age t

In this experiment 10 male and 5 female healthy Black 
Bengal goat at the age of 12 weeks were selected at random from
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the experimental goat farm*

Feeding schedule s

The maturing goats in this group were kept exclusively 
on grazing in the adjoining pasture on rotational basis from 
8 a.m, in the morning till 5 p.m, in the evening. The field 
cover around the farm yard was mostly of uncultivated para 
(Brachiariamutica). Dhub (Cyanodon dactylon) and certain other 
mixed varieties of grasses. No supplementation was allowed to 
the animals in this group during the entire experimental period. 
But water was given ad lib.

Measurement of body weight :

The body weight of individual goat was measured at 
fortnightly interval with the aid of a sping balance at 8 a.m, 
in the morning. The body weight gain and pej* cent body weight 
gain of individual kid were calculated on the basis of formulae 
already indicated in group A.

Collection of blood samples ;

The blood samples from individual goat was drawn at 
fortnightly interval in the morning, at 8 a.m, by jugular veni­
puncture, The whole blood was collected in vial containing 
sodium fluride (10 mg/ ml blood) as an anticoagulant for the 
estimation of blood glucose, blood urea, haemoglobin (Hb) and 
PCV. Blood was also collected in dry test tube without any
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anticoagulant for collection of serum and estimation of serum 
protein, calcium, phosphorus, sodium, potassium and enzymes 
like alkaline phosphatase and transaminases(both SCOT and SGPT). 
The serum was preserved in deep freeze before analysis of the 
sample•

C) Study on pregnant goats
i

Bxperlmentals animals s

In this experiment eight number of healthy female Black 
Bengal goats were selected at random on the day of natural mat­
ing, The experimental animals were observed . right from the day 
of service till the day of parturition.

Feeding schedule t

All the goats included in this group were kept exclusively 
under grazing management system throughout the pregnancy period. 
Thus no animal was offered any supplementation throughout the 
pregnancy period. The animals were taken to the adjoining graz­
ing field right at 8 a.m. in the morning and were allowed to 
graze till 3 p.m, in the evening. The grazing of the animals 
were allowed on rotational basis.

The field cover in the grazing field consists mostly of 
uncultivated paragrass (Brachlaria matica). dhub grass (Cvanodon 
dactylon) and many other mixed varieties of grasses. Water was 
allowed ad libidum to experimental goats.
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Collection of blood samples *

Blood samples were collected from the individual goat 
at a fortnightly interval during the entire experimental period 
The sample of blood was collected each time by jagular veni­
puncture at a fixed time at 8 a.m, in the morning. The whole 
blood collected in a vial containing anticoagulant sodium flu- 
ride (10 mg/ml blood) for the estimation of blood glucose,blood 
urea, haemoglobin (Hb) and packed cell volume (PCV), The sample 
of blood collected in the long test tubes without any anti­
coagulant was kept for some tine and serum was separated centrl- 
fused and preserved in deep freeze for estimation of serum bio­
chemical parameters like total protein, albumin, globulin,calcium, 
phosphorus, sodium, potassium and enzymes like alkaline,phospha­
tase and transaminases like SGOT and SGPT activity.

Methods for estimation of haematological and biochemical para-
meters

The different haematological and biochemical parameters 
were estimated as per the standard method.

D) Study on lactating goats upto 15th week post partum

Experimental animals s

In this group eight number of goats were selected at 
random Immediately after parturition. The experiment started in 
the morning of January and continuted upto the month of April,
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Feeding schedule s /

The animals in this group were maintained in exclusively 

grazing management system. Thus no grain was given to the ex­
perimental animals during the entire experimental period. The 

animals were taken to the field right at 8 a.m. in the morning 

and were returned back to the shed at 5. p.m. in the evening. 
The grazing was allowed on rotational basis in the adjoining 

grazing field. The field cover consist mostly of uncultivated 
paragrass (Brachiaria mutica ), Dub grass (Cyanodon dactylon) 
and different varieties of mixed grasses as already mentioned.

The estimation of milk yield

The milk yield of the Individual experimental doe was 
measured from second week of postpartal period and continued 
upto the 13th week of postpartal period. The milk yield was 
measured by indirect method. In this method the kld(s) of the 
individual doe was kept separated from the mother from 5 p.m, 
in the evening. In the morning at 8 a.m, the individual kid was 
weighed separately by Salter Spring balance and let lose to 
suckle the mofcheusP milk. The kids were again weighed after 

definite interval of time (30 minutes). The pre suckling body 
weight of the individual kid of the respective mother was sub­
tracted from post suckling body weight to ascertain milk yield 
of individual doe in the morning.This process was repeated at 
5 p.m, in the evening. Thus combined morning and evening milk
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yield was taken as milk yield during the 24 hrs. period by 
the individual doe. From the daily yield of the individual doe 

the milk yield/week was.calculated, The milk yield of the in­

dividual doe was thus measured from 2nd week of lactation period 
to 13th week of lactation period.

Collection of blood samples ?

The blood samples of individual goat was collected, at 

fortnightly interval, for entire experimental period. The sample 
of blood was collected by jagular veinipuncture at a fixed time 

at 8 a.m. in the morning. The saaples of blood collected in vial 
with sodium fluride as anticoagulant (15 mg/ml blood collected) 
ware used for the estimation of haemoglobin (Kb)# packed cell 
volume (PCV), blood glucose and blood urea. The samples of blood 

collected without any anticoagulant were kept for some time for 
separation of serum. The separated serum ms centrifused at 
5000 r.p.m. for 10 minutes and kept in deep freeze for analysis 

of total serum protein albumin, globulin, calcium, phosphorus, 
sodium, potassium, alkaline phosphatase and SQQT and AGP activity.

Methods for estimation of haematological and biochemical para­

meters.

The standard methods used for the estimation of different 
haematological and biochemical parameters in different experi­

mental groups.

Haemoglobin was estimated by conventional acid haematin 
method of Sahli and Packed cell volume(PCV) by microhaematocrit 

technique,
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The blood glucose and blood urea were estimated from 
the samples of whole blood collected by modified method of 
Nelson and Somogyi (1952) and diacetyl monoxime method of 
Natelson (1957). Total serum protein was estimated by biurel method 
of Eeinhold et al. (1950) as described by Wooton (1982) using 
bovine serum albumin (BSA) as standard. Serum inorganic phospho­
rus and alkaline phosphatase activity were estimated by colorime­
tric method of Fiske and SubbaRow (1925) and serum calcium by 
method of Roe and Kahn (1929) as suggested by Osser (1954). The 
SGOT and SGPT activity were estimated according to the method of 
Yatzidis (1960) and activity was expressed as ug Pyruvic acid

pliberated/ial serum incubated for 60 minutes at 37 C, Sodium and 
Potassium were estimated by flame photometric method as described 
by Osser (1965). All the reagents used in the biochemical estima­
tions were of AnaLar grade.

Preparation of standard curve j

Standard curves for different biochemical estimations 
were prepared as per instruction in the respective methods.These 
standard curves were checked for each batch of fresh reagents 
used for estimation of different biochemical parameters.

e) The study of feed consumption under grazing condition i

The study of feed consumption by different groups of graz­
ing goats were studied during the month of July, In this study 
five number of maturing goats, six number of pregnant and six 
number of lactating goats were used. At the beginning of this
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feeding experiment individual animal of the respective group 
was weighed and weight of the individual animal was recorded.

The chromic oxide method (Hill and Anderson 1958) as 
external indicator and acid insoluble ash method (Srivastava 
and Talapatra 1962) both in feed and faeces as internal indica­
tors were used in this experiment.

The preliminary period of feeding of chromic oxide was 
continued for 7 days and the experimental period was extended 
further for consecutive 3 days. In each day individual animal 
was fed 1 gm of chromic oxide* The accurately weighed chromic 
oxide was packed previously in the filter paper in the form of 
capsule. The capsule containing chromic oxide was inserted into 
the buccal cavity of the individual goat with the aid of finger 
tips right at 8 a.m. in the morning before the animals were 
taken to the grazing field. During the days of experimental pe­
riod faecal grab samples were collected at 6 hours interval 
and pooled grab sauries were analysed for concentration of 
chromic oxide/gm of dry faecal sample. The forage sample was 
also collected as the animals grazed in the grazing fldd. The 
pooled forage sample and pooled faecal sample of individual 
goat were also analysed for acid insoluble ash.

The pasture consumption was determined by the following 
formula ,

Faecal output of m Total amount of external indicator fed
DM(g)/day ^oncenfration of external indicator

(mg/g dry faeces)
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Dry matter(DM) 
consumptlon/day

Weight of internal indicator in faecal 
output
% internal indicator in forage

Pasture collection and analysis *

The samples of pasture were collected as the animals 
grazed by hand plucking method. The samples of pasture thus

ecollected were pooled together, dried in oven at 107 C and 
powdered in pulverizing machine. The representative sample of 
pasture was then analysed in triplicate for estimatation of 
crude protein in the forage saoqple as per following procedure:

Accurately weighed 200 mg of dried samples was trans­
ferred into a 100 ml Kjeldahl flask. To this 1 gm of catalyst 
mixture (Potassium sulphate and copper sulphate mixed in the 
ratio of 10:1 and 10 ml of concentrated sulphuric acid were 
added and heated in an electric heater first gently and then 
more strongly when Snthing has ceased. After completion of the 
digestion the flask was removed and cooled. To 5-10 ml of this 
digestion mixture in a distillation apparatus were added to 10 
ml of 40?6 NaOH and distilled. The distillate collected in 10 ml 
of N/100 HgSO^ and titrated against N/100 NaOH using methyl red 
as indicator.

Calculation :

Nitrogen(%) in the sample =*

Volume of N/100 ^SO^ consumed x 0,00014 x 100 x -|qo
Volume of digested x weight of sample material 
taken
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Protein(#) * Nitrogen(%) x 6.25 

Callectlon of Meteorlological data ;

The meteorlological data during the entire experimental 
period covering different experimental groups were collected.
The meteorlological data include temperature both maximum and 
minimum in celcius, relative humidity(%) and rainfall in mm.The 
data so collected were presented in table-51 after being parti*** 
tioned into three distinct seasons of the year.

Statistical analysis of data :

Thed data collected during the experiment were subjected 
to statistical test of significance through analysis of variance 
and when necessary by Duncan’s multiple range test according to 
the method of Snedecor and Cochrun (1967) and were interpretated.
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RESULTS AND DISCUSSION

The present experimental design mimics the village manage­
ment system, since we have dearth of knowledge about the perfor­
mance of suckling kids vis-a-vis their nutritional status at 
farmers door. The performance of kids in terms of body weight, 
body weight gain, milk conversion efficiency and biochemical 
parameters were recorded.

Under village management system where goats are maintained 
in one or two by the small and marginal farmers, the kids born 
havea access only to their mothers* milk as source of nutrients.

The results of work presented in the succeding sections 
cover the study of growth reproductive and productive performance 
and a number of biochemical parameters of practical importance 
in Black Bengal goats.

The experiment was partitioned into following different 
groups on the basis of the physiological status of the experi­
mental animals as (A) preweaned suckling group (1st week to 11th 
week of age) (B) postweaned maturing group (12th week to 36 
week of age (C) pregnant group and (D) post parturient lactat- 
ing group of animals (1st week to 13th week of lactation period),

A, Preweaned suckling group (1st week to 11th week of age)

In this phase of experiment the body weight of the kids, 
body weight gain of different weeks, gain in body weight expressed
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as per cent of body weight, milk conversion efficiency were 
recorded. The haematological as well as certain biochemical 
parameters of blood were also studied only at 4 weeks and 8 
weeks of their age.

The results are presented belo*.
Body weight :

The mean value of body weight (kg) from 1st week to 11th 
week of age in male and female is given in Table-1 and Fig.1a 
(sexes are not shown separately). The value in 0 at 11th week 
in male was 4.38+0,184 and that in female 4.44+0.117.The overall 
mean irrespective of sex of the kid at 11th week was 4,41+0,110,

Table - 1
Showing body weight (kg) Mean +SE in preweaned suckling 
kids in the age group between 1st week to 11th week along 
with the result of Duncan1s multiple range test

Age in week Sex Overall
Mean +SEmMale Mean +SE female Mean +SE

1st week 1.96+0.131 1.83+0.086 1.91+0.007 h
2nd week 2.16+0.137 2,05+0.080 2.11+0.085 gh
3rd week 2.45+0.141 2.53+0.092 2.40+0,089 fgh
irth week 2.64+0.146 2.56+0.115 2.63+0.095 efgh
5th week 2.90+0.159 2,82+0.114 2.86+0.100 defg
6th week 3*15+0.169 3.07t0.117 3.12+0.106 cdef
7th week 3.37+0.170 3.34+0.116 3.36+0.106 bcdc
8th week 3.61+0.167 3.64+0.136 3.62+0.108 abed
9th week 3.86+0.168 3.92+0.123 3.88+0.106 ab
10 week 4.10+0.168 4,18+0.137 4.14+0.110 ab
11th week 4.38+0.184 4,44+0.117 4,41+0.110 a

mm

Overall Mean 
+SE

3.15+0.097 3.11+0.117 3.13+0.074

P Z.0,05
Values with atleast one superscript in common are not signifi­
cantly different.
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The analysis of variance of body weight from 1st week 

to 11th week of age showed a highly significant difference 
(P 0.01) between week but variation between sex of the kid 
and interaction between sex x week were found to be nonsignifi­
cant#

Table 1.1

Analysis of variance of body freight (kg) in preweaned 
suckling Black Bengal kids from 1st to 11th week age

Source of variation Degree of 
freedom

Mean square
Body weight

Bet sex 1 . 0.0460^

Bet week 10 8.2727**

Bet sex x week 10 0.0207^

Error 110 0,8863

** P ^ 0,01, NS ■ Nonsignificant

The result of the Duncan’s multiple range test is pre­
sented in table 1 with superscript in common are not signifi­
cantly different.

Body weight gain :
■MMMMlMMMHMMMhMM

The mean value of body weight gain (Table-2) recorded 
in male on second week and 11th week were 0.20 + 0,022 and 
0,28 + 0.0A4 respectively. In female the mean value on second 
and 11th week were recorded as 0,22 + 0,022 and 0.26 + 0.048
with an overall mean of 0,27 + 0.031 at 11th week of age,

/
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Table - 2

Showing gain in weight (feg) Mean +SE in preweaned suckling 
Black Bengal kids between 1st week to 11th week of age

Age in week Sex Overall 
• Mean +SE

Male Mean +SE Female Mean +SE

2nd week 0.20+0.022 0.22+0.022 0.21+0.014
3rd week 0,28+0.063 0.2S+0.051 0,28+0.037
4th week 0,23+0,026 0.23+0.031 0.23+0.020
5th week 0,22+0.014 0.25+0.028 0.23+0.014
6th week 0.25+0.014 0.25+0.010 0.25+0.010
7th week 0,21+0.022 0,27+0.017 0.24+0.017
8th week 0.24+0.017 0.30+0.022mm

0.26+0,014
5th week 0.25+0.028 0.28+0,014

mm
0.26+0.017

10th week 0.25+0.031 0.26+0,020 0.25+0.020
mm

11th week 0.28+0.044 0.26+0.048 0.27+0.031

Overall
Mean +SE

0.24+0.010 0,26+0.010 0.25+0.001



Gain in body weight(96) I

The mean value of gain in body weight (96) alongwlth the 
result of Duncan*s multiple range test are presented in Table-3 
and Fig. 1a(sexes are not shown separately). In male the mean 
gain in body weight (96) on second week and 11th week of age was 
10,36+1.315 and 6,80+1.033 respectively. The overall mean value 
irrespective of sex of the kid on 11th week was 6.62+0.790,

Table - 3
Showing gain in body weight (%) (Mean +SE) in preweaned 
suckling kids in the age group between 2nd to 11th week 
of age alongwith the result of Duncan’s multiple range 
test

81

Age in week Sex Overall
Male(Mean +SS) Female (Mean +SE)

2nd week 10.36+1.315 11.99+1.497 11,04+0,974ab
3rd week 13.47+2.879 13,91+1.433 13.66+1,718a
4th week 9.52+1.128 9.96+1.248 9.71+0,803^°
5th week 8,71+0.445 10.03+1.223 9.26+0.573®
6th week 8,j37+0.371 9.06+0,427 0.95+0,281®
7th week 6.92^0,727 8.79t0.768 7.70t0.579°
8th week 7.22+0.690 8.94+0.467 7 .94+0,500®
9th week 7.04+0.816 7.92+0.694 7.41+0,549®
10th week 6.50+0,847 6.61+0,426 6.55t0.506®
11th week 6.80+1.033 6.38+1.360 6.62+0.790

Overall
Mean +SE 8,54+0.439 9.36+0.431 8.83+0.314

P 4 0.05
Values with atleast one superscript in common are not 
significantly different.
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Milk conversion efficiency s

The figures on total milk Intake, body weight of the 
kids and the gain in weight at different stages have been pre­
sented in Table-4,

The values of milk conversion efficiency in preweaned 
suckling kids thus worked out alongwith the result of Duncan's 
multiple range test are given in Table-5.

The calculated milk conversion efficiency from second 
week and 11th week of age in suckling male kids was 6.80+0.710 
and 26.00+3.818 respectively. In case of female the value was 
7.03 + 1.100 and 25.50 + 4.825 respectively, during 2nd w and 
11th week of age. The overall mean value irrespective of week 
and sex of the kid was 12.39 + 0.658 during the experimental 
period.

The result of the analysis of variance of body weight 
gain as such, expressed as per cent and the milk conversion 
efficiency are presented in Table-6,

The result of the analysis of variance of body weight 
gain showed that variations between sex, between week and inter­
action between sex and week were nonsignificant.

The analysis of variance of per cent body weight gain 
showed a highly significant difference (P 0,01) between weeks 
only.



Sh
ow

in
g q

ua
nt

ity
 of

 mi
lk

 co
ns

um
ed

 (Jig
), bo

dy
 w

ei
gh

t g
ai

n (
kg

) m
ilk

 co
nv

er
si

on
 

ef
fic

ie
nc

y o
f p

re
w

ea
ne

d s
uc

kl
in

g B
la

ck
 Be

ng
al

 ki
ds

 in
 th

e a
ge

 gr
ou

p b
et

w
ee

n 
1s

t w
ee

k t
o 1

1t
h w

ee
k o

f a
ge

C'-S o
K\0 mr*

• ♦ • •
too too

+1 +1
•4- CVI 

VOOQ
a\O Or. . • .
CMO tOO

♦ +1 
»to <\18 b

»• O T*
BE

o

M
ilk

 co
ns

um
ed

 
M

 
3.

27
*

(k
g)

 Me
an

 +S
E 

0,
05

3
P 

3.
15

 +
0.

15
2

3.
37

 + 
0.

04
6

3.
40

 + 
0,

17
3

1.
38

 +
0.

02
2

1.
46

 + 
0.

04
0"

1.
59

 t 
0.

04
3

1.
72

 + 
0.

03
4

1.
96

 + 
0.

04
6

1.
92

 t 
0,

18
9

2.
41

 + 
0.

08
4"

2.
59

 + 
0.

08
4

2,
77

 + 
0.

07
6

2.
80

 + 
0.

08
6

jooo

M
 » 

M
al

e,
 P * 

Fe
m

al
e

0.
21

 + 
0.

02
4+

 0
.2

5 +
 

0.
25

 + 
0.

28
 +

0.
02

2"
 

0.
01

7"
 O

.Q
pe

" 
0.

03
1"

 
0.

04
4"

0.
27

 + 
0.

30
 + 

0.
28

 + 
0.

26
 + 

0.
26

 +
0.

01
7 

0.
02

2“
 0

.0
14

 
0.

02
0"

 
0.

04
8"

8.
94

 + 1
2.

24
 + 

15
.8

1 +
 17

.8
1 +

 26
.0

0 +
 

0.
90

9"
 

0.
96

9"
 1

.2
30

" 
2.

26
2"

 
3.

81
8"

10
.3

9 +
 18

.0
6 +

 16
.5

8 +
 17

.9
8 +

 25
.5

0 +
 

0.
72

4“
 

1.
20

8"
 1

,0
94

" 
1.

72
4"

 
1.

82
6"

0.
25

 + 
0.

01
4

0.
25

 t
0.

01
0

9.
35

 + 
0.

74
5

9.
13

 + 
0.

41
6

8.
66

 + 7.
08

 + 8.
54

 + 
0,

96
2"

 1.19
0"

 0.76
9”

7.
55

 + 
0.

72
5

W
0

 
+ 88*90.

23
 + 0.

22
 + 

0,
06

6"
 0.01

4"
0.

23
 + 0.

25
 + 

0.
03

1 
0.

02
8

0.
28

 + 
0,

06
3“

0.
28

 + 
0.

03
1"

8.
85

 + 
2.

17
2"

0.
20

 +
0.

02
2"

0.
22

 + 
0.0

22
"

6.
80

 +
0.7

10
"

7.
03

 t
1,

10
0

M
ilk

 co
nv

er
si

on
 M 

ef
fic

ie
nc

y M
ea

n 
+S

E

M
B

od
y w

t g
ai

n 
(k

g)
 Me

an
 +S

E

11
th

10
th

9t
h

8t
h

7t
h

6t
h

5t
h

4t
h

3r
d

2n
d

A
ge

 in
 we

ek
Se

x
Pa

ra
m

et
er

s



84

Table - 5

Milk conversion efficiency in preweaned Black Bengal kids in 
the age groups between 2nd week to 11th week of age alongwith 
the result of Duncan*s multiple range test

KUt conversion efficiency^)
Week Sex Overall

Male Mean +SE Female Mean +SE

2nd week 6.80+0.710 7.03+1.100 6.89+0.587®

3rd week 8.85+2.172 8.66+0.962 8.77+1.281de

4th week 6.88+0.841 7.08+1.190 6.96+0.663®

5th week 7.55+0.725 8.54t0.769 7.97t0.528de

6th week 9.35+0.745 9.13+0.416 9.26+0.451cd®

7th week 8.94+0.909 10.39t0.724 9.55+0.624cde

8th week 12.24+0.969 18.06+1.208 14.67+1•123bcd

9th week 15.81+1.830 16.58+1.094 16.13+1.123bc

10th week 17.91t2.262 17.98t1.724 17.94t1.44lb

11th week 26.00t3.818 25.50t4.826 25.79t2.859a

Overall 
Mean +SE

12.03t0.881 12.90+0.995 12.39+0.658

P <.0,05

Value* with atleast one superscript in common are not 
significantly different.
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Table - 6

Analysis of variance of body weight gain, body weight 
gain (%) and milk conversion efficiency of suckling 
Black Bengal kids from 1st to 11th week of age

Source of 
variation

Degree of 
freedom

Mean square
Body weight 
gain

Body weight 
gain %

Milk conver­
sion effici­
ency

Bet sex 1 0.01071*3 19.4494NS 21.6521NS

Bet week 9 0.0060^S iUL

57.7552 453.1740**

Bet sex x week 9 0.0019^S 1.798(P 9.8893NS

Error 100 0.0066 14.0734 62,0083

P ^0.01

Means with atleast one superscript in common are not
significantly different.
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The sex and interaction effect were however found to be 

nonsignificant (Table-6).

The analysis of variance of milk conversion efficiency 
(Table-6) showed significant variation (P C. 0,01) between week 
but thee effect of sex and interaction effect of sex were not 
significant. The Duncan*s multiple range test showed some over- 
laping effects. The means with atleast one superscript in com­
mon are not significantly different.

Haematological and biochemical parameters t

The study on some selected haematological and biochemical 
parameters were also taken up during 4th week and 8th weeks of 
age in preweaned suckling kids. The mean values of different hae­
matological and biochemical parameters are presented in table-7.

\The value of Hb (g/100 ml) during 4th week and 8th week of age 
were 8.01+0.055 and 8*66+0.1001. Similar rising trend was observed 
in case of PCV% (27.53+0.194 vs 28.74+0.195) and serum total pro­
tein value g/100 ml (5.87+0.052 vs 6.04+0.039). In case of other 
parameters studied except blood glucose (mg/l00ml) the values 
obtained during 8th week of age were comparatively higher than 
the values obtained during 4th week of age. The values of glucose 
during 4th weekend 8th week of age were respectively 53.50+1.118 
and 53.33t0.996 mg/100 ml. Urea 12.28+0,648 and I4.90t0.750 mg/ 
100 ml, serum calcium 10.83t0.256 and 11.01t0.234 mg/100 ml, 
phosphorus 4.71+0,150 and 4,88+0,196 mg/100 ml, serum alkaline
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phosphatase 8.14+0.495 and 8.50+0.535 B.U./100 ml, GOT 104.83 + 
1.565 and 107.67+1.951 and GPT 31.75+0.729 and 33.08+1.316 ( g 
Pyrivlc acid liberated/ml serum at 37°C for 1 hr.)

Table - 7

Body weight (g) and some haematological and biochemical 
parameters (Mean +SE) during 4th and 8th week of age in 
preweaned suckling kids (sexes are not shown separately) 
along with the result of Duncan*s multiple range test

Parameters Age in week
4th week 8th week

Body weight(g) 2630.00£95.00b <

3620.00+1OS.00a
Hb g# 8.01+ 0.055b 8,66+ 0.100a
PCV# 27.53+ 0.194b 28.74+ 0.195a
Glucose mg/100 ml 53.50+ 1.118 53.33+0.096
Urea mg/100 ml 12.28t 0.648 14.90+ 0.750
Sdrum total protein g/
100 ml

5.87+ 0.052b 6.04+ 0,059a

Serum calcium mg/100 ml 10.83+ 0.256 11.01+ 0.234
Serum phosphorus mg/100ml 4.71+ 0,150 4.88+ 0.196
Alkaline phosphatase B.K./ 
100 ml

8.14+ 0.495 8.50+ 0.535

Serum GOT ug/Pyruvic acid 
liberated/ml serum

104.83+ 1.565 107.67+ 1.951

Serum GPT 31.75+0.729 33.08+ 1.316

P^O.01
Means with atleast one superscript in common are not signifi­
cantly different.
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The analysis of variance revealed that there were only 

significant variation (P <0,01) of body weight, haemoglobin, 
packed cell volume and serum total protein between weeks(table- 
8). Sex and interaction effect were nonsignificant.

Other biochemical parameters studied (tables - 9 and 10) 
like blood glucose, urea, serum calcium, phosphorus, enzyme 
activity like alkaline phosphatase, GOT and GPT failed to show 
any significant difference between sex between week and the 
interaction effect was also not significant.

Table - 8

Analysis of variance of body weight (g), some haematologi-
cal and biochemical parameters in preweaned suckling Black
Bengal kids between 4th week to 8th weeks of age.

Source of 
variation

Degree of 
freedom

Mean square
Body wt. Haemoglobin

j
Packed
call
volume

Serum
total
protein

Bet sex 1 456462.5NS 0.0026NS 0.0903NS 0.0224NS

Bet week 1 5851000.0 2,509** „ __.**8.7603 0.1073
Bet sex x week 1 41537.5NS 0.2632NS 0.9398NS 0.0046NS

Error 20' 114650,0 0.0741 0.4483 0.0403

** P 0.01 NS • Nonsignificant
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Bet sex 
Bet week 
Bet sex x wk 
Error

Bet sex 
Bet week 
Bet sex x wk 
Error

1,4039^® 
0.7776NS 
1.42191® 
3,3727

9.64*® 
48.171® 

423.8NS 
38,6855

39.4433NS
10.66631®
2.3047NS

12.8715

10,0653*® 5.5043NS 0.2889*® 0,8128NS
0.862#3 0.1663*® 0.1944*® 0,1751*®
2.8878*® 0.0767*® 0.1419*® 0,3388*®

5.8463 14,1043 0.7730 0.3457

** p <10,01, * P <10.05, WS « Nonsignificant

Table - 10

Analysis of variance of some biochemical parameters in 
preweaned suckling Black Bengal kids between 4th weeks 
and 8 weeks of age

Source of d.f. Mean squarevariation ——    — —   —    ■■—■■■■....... ...
Aik Phosphatase SOOT SOFT
activity activity activity

Table - 9

Analysis of variance of some biochemical parameters in 
preweaned suckling Black Bengal kids between 4th weeks 
to 8th weeks of age.

Source of 
variation

df Mean square
Urea Blood

glucose
Calcium Phosphorus

oC
M

NS • Nonsignificant
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Discussion i

In the preweaned suckling group the experimental observa­
tion were recorded on a group of kids from birth till the age 
of 11 weeks of their life. The kids were reared exclusively on 
their mouthers* milk.

The weekly mean body weight of kids of both sexes in the 
present experiment showed a consistent increase and variation 
between week, irrespective of sex was found to be significant 
(P ^0.05).

The calculated rate of gain in body weight depicted a 
low but almost uniform rate of gain and the variation in weight 
gain between week and also between sexes were statistically 
nonsignificant.

The per cent gain in body weight showed a significant 
decrease (P < 0.05) between weeks under study as age progres­
sed.

The available records indicate that different breeds of 
goats show variable growth rates. Further very limited; data 
are available on the growth rate of Black Bengal goats. The 
most of the experiments, carried out with goat are mainly re­
lated to determine optimum age of slaughter for meat producing 
breeds and optimum milk production ability in case of lactating 
type of animals. All these experiments of similar types have 
been conducted under strict experimental condition and experi­
mental design. Very little information is available with animals
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at t£e natural habitat and natural condition without being 

supplemented in any form. Hence, the present experimental 
findings can hardly be compared with the findings of other 

workers for some effective conclusion but no doubt furnish 
some base level information not readily available,

McGregor (1980) carried out an experiment with sunnel 

goat. He recorded the gain in weight at different weight groups 
of animals between the body weight ranging from 5-10,10-15*15-20 

and 20-25 kg body weight. The daily gain in weight was recorded 
to be 154, 211, 216 and 206 respectively.

In Assam local goat Sharma et aX*(19Si) recorded birth 

weight and 90 day weaning weight at 1.17 and 4.75 kg respective­

ly. The birth weight and daily gain in the period 1-12, 13-2#, 
25-36, 37-48 weeks in Black Bengal kids recorded by Singh et al. 

(1983) averaged 1.3, 41.50, 28.56, 22.56 and 20.70 g respec­
tively. The present experiment clearly indicates that the daily 

gain in weight of kids in early phase of their life under in­

different managemental condition may vary between 30 to 40 g.It 
must be kept in mid that these animals were never looked after 

by the farmers and neither the kids nor the doe were ever supple­
mented ,

In the present experiment the animals recorded 1,91 kg body 
weight on an average on week one. The average body weight of 
these animals were found to be 4,41 kg at 11 weeks of age(table 1),
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Under physiological norms the animals gain weight during the 
active phase of their life. The rate of gain/day without any 
supplementary management varied from 30 to 40 g in the early 
growth phase of the animals. These figures exactly stand with 
those of the findings of Singh et al. (1983)

The milk consumption of the kids increased progressively 
and attained its highest value at the 4th week. The milk con­
sumption started declining on and from 5th week of age of the 
kids. The consumption is governed by the milk production ability 
of the does. The present experimental findings clearly indicate 
the normal lactation behaviour of the Black Bengal does. The 
peak period of lactation behaviour of the Black Bengal does.
The peak period of lactation in a lactation curve is expected 
to occur between 4th to 5th week and exactly the same thing 
has appeared hare also.

The milk conversion efficiency progressively increased 
(with the exception of 4th to 5th week) with the increasing 
age of the kids. When the feed (milk) intake was expressed on 
the basis of per cent body weight it indicated much interest­
ing observation.

During the second week of age the kids consumed 153# 
of feed (milk) when expressed on per cent body weight. This 
value went on decreasing progressively with the advancing age 
or in other wofds with increasing body weight at 11th week this
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was recorded around 2%, Naturally it may be questioned that 
how these animals gained body weight inspite of lower feed con­
sumption. This apparent observation can only be explained in 
terms of additional energy source to the growing kids. In fact 
this true in case of all ruminants including goat. It has been 
observed that in ruminant nibbling starts at the age of 4 weeks 
and by 8 weeks of age considerable quantity of forages are con­
sumed by these animals to serve as energy source (Swenson 1977) 
under free range condition.

The observed haematological values both at 4 week and 8 
weeks of age were found to be within normal physiological range 
The values of blood glucose observed during 4th and 8th week of 
age was within the normal range (Swenson, 1977) but the values 
were observed to be much higher when compared with the values 
recorded in case of adult goats in this experiment.

In ruminants prior to the establishment of functional 
activity of rumen microflura and microfauna the animals behave 
likes simple stomached animals and blood sugar level remains 
high. Thus observed higher blood sugar level in the preweaned 
suckling kids in this study is physiologically normal and is 
acceptable.

The total serum protein value at 8 weeks of age was sig­
nificantly higher (P^0,05) than the values observed at 4 weeks 
of age. The rest of the biochemical parameters studied did not 
show any significant variation between the weeks under study.
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Bhattacharyya et al.(1984a) observed a significant 

(P 0.05) change in body weight and serum protein and amino­
transferase activity from 9 weeks to 23 weeks of age in Black 
Bengal kids. But no positive correlation of serum protein with 
body weight was found. Thus growth performances observed in 
this group of preweaned suckling Black Bengal kids indicate 
that the kids were in positive nutritional balance.

Haemat©logical and biochemical parameters studied at 
4th week and 8th week of their age further support that there 
was no apparent indication on nutritional stress at the cel­
lular level.

In any case the observed values of different biochemical 
parameters are within normal physiological range.

But whether additional flow of nutrients during this 
ea$ly growth phase in this breed of goat could improve their 
overall performance to the maximum of inherited genetic poten­
tiality is a matter of speculation only. Thus nothing more 
could be predicted within the frame work of present experi­
mental design and the presented results thus could be consi­
dered as base level information only.

B. Post weaned mattaring group (12th week to 56 week of age)

The results of the different parameters investigated 
during the period are being placed below.
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Body weight t

The mean body weight (kg) on 12 week and 36 week of age 
in male was respectively 5.63 + 0.228. In case of female the 
mean body weight was 5.68 + 0.153. The overall mean body 
weight (ig) Irrespective of sex during the experimental period 
was 8.70 + 0.177. The values are given in table-11 and fig.11b.

The highest mean value was recorded on 36 week of age and 
lowest mean value was recorded on 12th week of age.

Table - 11
Table showing body weight (kg) of post weaned maturing 
in the age between 12 week to 36 week along with the 
result of Duncan*s multiple rante test

Age and Sex Overall
week Bfele^Mean +SEJ Female' (Mean +SE| Mean +SB

12 wk 5.63+0.228 5.68+0.153 5.64+0.194®
14 wk 6.30+0.298 6.30t0.250 6.30+0.210fg
16 wk 6.85+0.301 6.78+0.320 6.82+0.221*®
18 wk 7.59+0.329 7.22+0,307 7.47+0.240®*
20 wk 8.11+0,343 7.68+0.461 7.97+0,271de
22 wk 8,59+0.371 8,22+0.572 8,47+0.303^®
24 wk 9.95+0.361 8,52+0.571 8.81+0.300cd®
26 wk 9.35+0.359 8.80+0.531 9.17+0.295bcd
28 wk 9.86+0.376 9.28+0.487 9.67+0.297abc
30 wk 10.26+0.370 9.74+0.546 10,08+0.302ab
32 wk 10.70t0.362 9.98+0,511 10.46+0.298ab
34 wk 11.15+0.330 10.50+0,502 10.93+0.278ab
36 wk 11.63+0.320 10.96+0.571 11.44+0.286®
Overall 
Mean +SE 8.84+2.239 8.43+1.079 8.70+0.177

--------------- yryZT< T'F-----------------
Means with atleast one superscript common are not signifi­
cantly different.
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The analysis of variance of body weight (kg) from 12 week 

to 36 week of age showed a highly significant (P <C0.01) 
difference week (Table - 12). The effect of sex of the experi­

mental animals and interaction effect between sex x week during 
the experimental period were found to be nonsignificant.

Table - 12

Analysis of variance of body weight (kg) in post weaned 
maturing Black Bengal goat in the age group between 
12 week to 36 week of age.

Source of Degree of Kean square
variation freedom —.................... .-..-...

Body weight

Bet sex 1 7.2081NS

Bet week 12 49.0296**

Bet sex x week 12 0.2184NS

Error 169 3.5034

** P ^ 0.01

NS - Nonsignificant

The results of Duncan*s multiple range test (Table - 11)
represented by superscripts indicated nonsignificant difference
between two consecutive weeks and therefore effect was observed 
to be overlaping.



97
Body weight gain :

The mean body weight gain (kg)from 12 week to 36 week is 
presented in Table-13. In male the mean body weight gain on 14 
week and 36 week of age was 0.68 + 0,110 and 0.48 + 0,085 res- 
pectively. In case of female the mean value during the same 
week was 0,62 + 0.162 and 0,54 + 0,040 respectively.

The overall mean value irrespective of sax from 14th week 
to 36 week was 0,48 + 0,020 kg|

Table - 13
Showing gain in wt (kg) in maturing Black Bengal goat in 
the age group between 12 wk to 36 wk alongwith the result 
of Duncan’s multiple range test

Age in wk Sex OverallMale(mean +SE; Female (mean +SE) Mean +SE

14 wk 0.68+0,110 0,62+0.152 0.66+0.088a
16 wk 0,54+0.098 0.50+0.149 0,53+0.078abc
18 wk 0.75+0.144 0,40+0.094 0.63+0.108ab
20 wk 0,52+0.997 0.46+0,163 0,50+0,081ab°
22 wk 0.48+0.066 0.54+0.120 0.50+0.057abC
24 wk 0.36+0.040 0.30+0.031 0.34+0.028°
26 wk 0,40+0.051 0,28+0.073 0.36+0.043°
28 wk 0.51+0,043 0.48+0.058 0.50+0.033ab°
30 wk 0.42+0.078 0.46+0.067 0.43+0.055b°
32 wk 0.42+0.053 0,28+0.020 0.37+0.040°
34 wk 0.45+0,087 0.52+0.048 0 •47+0.060ab°
36 wk 0,48+0.085 0.54+0.040 0.50+0.057ab°

Overall(MEAN+SE) 0,50+0.024 0.45+0,030 0.48+0.020

P ^ 0.05
Means with atleast one superscript in common are not sig­
nificantly different



98
The analysis of variance of the data on body weight gain 

in kg showed a significant (P < 0.05) difference between week 

but the effect cf sex and interaction effect of sex x week were 
found to be non-significant (table - 14).

Table - 14

Showing gain in weight (%) in post weaned maturing Black 
Bengal goat in the age group between 12 wk to 36 wk of 
age along with the result of Duncan*s multiple range test

Age in wk Sex Overall
Male (Mean +SE) Female (Mean +SE) Mean +SE

i>

14 wk 12.47+2.082 10,87+2.745 11.93+1.617®
16 wk 8.97+1.879 7.75+2,106 8.56+1,400abc
18 wk 11.21+2.282 5.99+1.539 9.47+1.700ab
20 wk 6.96+^,276 6.10+1.815 6.67+1.012bed
22 wk 5.92+0.712 6.83+1.082 6.22+0,584bcd
24 wk 4,31+0.588 3.72+0,477 4.11+0.4l9d
26 wk 4.56+0.660 3.45+0.956 4.19+0.541d
28 wk 5.48+0.439 5.63+0.856 5.53+0.391cd
30 wk 4.35+0.880 4.89+0.498 4,53+0*600d
32 wk 4.16+0,621 2.90+0.238 3.74+0.443d
34 wk 4.37+0.902 5.28+0,625 4.67+0.632d
36 wk 4.39+0.823 5.12+0.123 4,63+0.547d

P <0.05

Mean with atleast one superscript in common are not 
significantly different.
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The result of Duncan*s multiple range test (table-13) 

whowed by superscripts in the overall mean values in different 
weeks were found to be significant (P-^-0,05). The values of 
different weeks with atleast one superscript in common are not 
significantly different. Thus value of 12th week was signifi­
cantly different from the values of 24th, 26th and 32nd week 
and value of 1Sth week differed significantly from 24th, 26th 
and 32 nd week of age.

Gain in body weight (%) :

The mean value of body weight gain(90 from 14 week to 36 
week is shown in Table-14, Fig. lib. The mean body weight start­
ing on 14 weeks of age and on 36 week ofa age in case of male 
was respectively 12.47+2.082 and 4.39+0.823. In case of female 
the value recorded on the above weeks was 10.87+2.745 and 
5.12+0,123 respectively.

The overall mean starting from the age at 14 week till 
the age at 36 week of age irrespective of sest was 6.19+0.321.

The analysis of variance of body weight gain % showed 
significant difference (P 0,01) between week (Table-14). But 
the effect of sex and interaction effect between sex x week 
were nonsignificant.

The result of Duncan*s multiple range test (table-14) 
showed a significant difference ( P <;10.05) between weeks and 
are indicated by superscripts and the means with atleast one 
superscript in common were not significantly different. Thus
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overall mean values starting from 20th week till 36 week and 
similarly values starting from 14th week to 18th week, values 
of 16th week to 22nd week and values of 16th week, 20th week, 
22nd week and 28th week were statistically nonsignificant*

Table - 15

Analysis of variance of body weight gain(kg) and body 
weight gain (%) in post weaned maturing Black Bengal 
goat in the age group between 12 week to 36 week of 
age

Source of 
variation

Degree of 
freedom

Mean square
Body wt.gain Body weight gain S

Bet sex 1 0.1085NS 20.5636
Bet week 11 0.1445* **97.9739
Bet sex x wk 11 0.0445NS 9.5603
Error 156 0.0791 21.3302

a* P <0.01 
* P 0*05

NS w Nonsignificant
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Haemoglobin (HbflO t

The mean values of haemoglobin(g/l00 ml) Is shown in the 

Table - 16 and Fig, III,In case of male on 12 weeks and on 36 

week of age the value was respectively 8.22+0,104 and 8.79+0,319. 

The mean haemoglobin value in case of female on 12 weeks and on 

36 week of age was 8,36+0,170 and 8.26+0,328 respectively,The 

overall mean haemoglobin value during 12 week of age to 36 week 

of age irrespective of sex was 8,52+0.052

Table - 16

Showing haemoglobin (g/100 ml) value (Mean +SE) alongwith 
the result of Duncan*s multiple range test in postweaned 
maturing Black Bengal goat in the age group between 12 wk 
36 wk of age

Age in 
week

Sex Overall
Male(Mean +52) Female (Mean +sE; Mean +SE

12 wk 8.22+0.104 8.36+0.170 8.26+0.089
14 wk 8.18+0.187 8.10+0.134 8,15+0.130
16 wk 8.14+0.189 8.14+0.100 8.32+0.134
18 wk 8.63+0,137 8.03+0.134 8.45+0.126
20 wk 8.73+0,225 8.36+0.194 8.61+0.176
22 wk 8.64+0.212 8.28+0.325 8.52+0.187
24 wk 8.49+0.242 8.46+0.282 8.48+0.189
26 wk 8.53+0.238 8.42+0.357 8,49+0,202
28 wk 8,77+0.328 8,38+0.379 8.64+0.262mm

30 wk 8,93^0,272 8.42+0.322 8.76+0.225
32 wk 8.85+0,313 8.36+0.293 8.69+0.244
34 wk 8.94+0.324 8.36+0,382 8.75+0.266
36 wk 8.79+0.319 8.26+0.328 8.61+0.254

6verail
Mean +SE 8,62+0,068a 8.30+0,07115 8,52+0.052

* P 0.05
Means with atleast one superscript common are not 
significantly different
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The analysis of variance of haemoglobin value from 12 
wees of age to 36th week of age showed significantly higher 
(pz_0,01) values of haemoglobin i in case of male compared to 
values in case of female (Table - 18), The effect of age and 

interaction between age x week were found to be nonsignificant

The result of Duncan*s multiple range test (table-16) 
showed significantly higher value (P^.0,05) of haemoglobin in 

Case of male than in case of female as Indicated by superscript 
in the overall mean value of both male and female.

Packed cell volume (PCV#) s

The mean PCV# value is presented in Table - 17,Fig.Ill,
In case of male the mean value on 12 weeks and on 36 weeks of 
age was respectively 26.02+0216 and 27.39+0,595.

In case of female the mean values of PCV during 12 week and 
on 36 week of age was 26,16+0,353 and 26.26+0.622 respectively. 
The overall mean value irrespective of sex from 12 week to 36 
week of age was 26.68+0,105.

The analysis of variance of the data on packed cell volume 
(PCV#) per cent (Table - 17) showed that male had significantly 
higher (P^O.OI) value than the female. The effect of age in 
week and interaction between age in weeks x sex were nonsignifi­
cant.

!
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Table - 17

Showing values (Mean +SE) of packed cell volume (PCV#) 
along with the result of Duncan*s multiple range test in 
post weaned maturing Hack Bengal goat in the age group 
between 12 wk to 36 wk of age

Age in 
week

Sex Overall
• Moan 4.<?V

Male (Mean +SE) Female (Mean +SE)
" ncdXX TQJ3i

12 wk 26,02+0,216 26.16+0.353 26.06+0.178

14 wk 25.88+0.303 25.70+0.371 25.82+0.238

16 wk 26.61+0.506 26,14+0.100 26.45+0.339

18 wk 27.20+0.408 25.88+0.325 26,76+0.330

20 wk 26.89+0.406 26.44+0.515 26,74+0.314

22 Tide 26.84+0.450 26.28+0.637 26.65+0.361

24 wk 26.69+0.524 26.46+0.524 26.61+0.387

26 wk 26.53+0.441 26.60+0.709 26.55+0.363

28 wk 27.15+0.658 26.89+0,490 26.89+0,490

30 wk 27.51+0.564 26.42+0.619 27.15+0.438

32 wk 27.32+0.570 26.36+0,738 27.00+0.453

34 wk 27.41+0.575 26.56+0.754 27.12+0.465

36 wk 27.39+0.595 26.26+0.622 27.01+0.457

Overall 
mean +SE
6

26.88+0,137a 26.28+0.146^ 26.68+0.105

* P^LO.05

Means with atleast one superscript common are not 

significantly different.
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Table - 18

Analysis of variance of haemoglobin (Hb90 and packed 
volume (PCV%) in the blood of Black Bengal goat in the 
age group between 12 week to 36 week of age

Source of 
variation

Degree of 
freedom

Mean square
Hb PCV

Bet sex 1 4.3740** 15.60**

Bet week 12 0,5170^S 2.3430^S

Bet sex x wk 12 0.1770MS 0.7250NS

Error 169 0.5460 2.1930

** P ^1,0.01
NS *» Nonsignificant
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The result of Duhcan* s multiple range test (table-17) 

showed significantly higher (P <C0.05) values in case of male 
compared to values in case of female.

Blood glucose s

The mean glucose value is presented in table-19 and Fig, 
IV. The mean glucose value (mg/100 ml) in case of male starting 
on 12 wefck of age and on 56 weeks of age was respectively 
49.36+1,492 and 42,81+0,585. In case of female the mean value of 
glucose during the same age was 44.80+1,787 and 43.44+0.991. 
Irrespective of sex of the experimental goats the overall mean 
value from 12 week to 36 week of age was 44,69+0.264,

The analysis of variance (table-21) of blood glucose (mg#) 
in experimental goats from 12 week to 36 week of age showed a 
significantly higher (P 0,01) values in case of male than in 
case of female, A significant difference between age in weeks 
(P 0i3 ) and effect of interaction between week x sed (P 
0,05) were also observed.

The Duncan1s multiple range test (table - 19) showed a 
significantly high values (p ^ 0,05) in male than in female, A 
significant difference between week (P 0,05) was also obser­
ved, Thus values of glucose on 12th and 14th week were signifi­
cantly higher (P^ 0,05) than the values observed in rest of 
the weeks and values of glucose observed in 16th week of age 
significantly differed from the values observed on 12th week.
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Table - 19

Showing blood glucose (mg/100 ml) value (Mean +SE) 
alongwith Duncan* s, multiple range test in Black 
Bengal goat in the age group between 12 week tf 3ge 
week of age

Age in 
week

Sex Overall
Male Mean +SE Female Mean +SE

12 wk 49.35+1.492b 44.80+1,787defg 47.83+1.259®

14 wk 50.86+1.308a 46.95+0.570° 49.56+1.003®

16 wk 46,38x1.003c 44.92+0.821def 45.89+0.727bC

10 wk 44.56^0.611efgh 44.96+1.399def 44.69+0.590cd

20 wk 45.18+0.575de 40.90+0.376° 43.76+0.667d

22 wk 45.46+0,724® 43.65+0.594i^k 44.86+0.557cd

24 wk 44.42+0.668®fghi 42.73+0.662® 43.86+0.527d

26 wk 43.16+0.640kl 42.68+0.347® 43.00+0.436d

28 wk 43.90+0.736hi3k 42.73+0,777® 43.51+0.558d

30 wk 43.84+0.765hi'3k 43.94+0.661ghii3k 43.87+0.541

32 wk 44.90+0•566ghi^ 43.74+0.206^ida 43.97+0.378cd

34 wk 42.72+0.615® 44.18+0.276fghi‘J 43.20+0,451d

36 wk 42.81+0.585® 43.44+0.991’5KL 43.02+0,496d

# P 0,05
Means with atleast one superscript common are not signifi­
cantly different.
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14th week, 20th week and 24th week to 36 week of age. There was 
no statistically significant difference in glucose values observ 
ved from 18th week to 36 week of age. The interaction effect 
between week x sex was also found to be significantly(P 0.05) 
different as donated by superscripts where common superscripts 
between means were however not statistically significant. The 
values did not exhibit a definite trend except at the lower age 
values were higher than the higher age*

Blood urea s

The mean blood urea value is presented in table 20 and 
Fig. Va (sexes shown separately). The mean blood urea values 
starting on 12 weak and on 36 week of age in male was 23,85t 
1,138 and 18.11+0,64 respectively. In case of female the mean 
value of blood urea on 12 week and oh 36 week of age was res­
pectively 23.25+2,168 and 19.52+1,632, The overall mean irres­
pective of sex of the experimental goat from 12 week to 36 weeks 
of age was 20,62+0.271.

The analysis of variance (Table 21) of the values of blood 
urea (mg/100 ml) showed a significant difference (P 0,05) bet- 
week weeks of age, A significantly higher value (P 0,05) in 
female compared to male was also observed. The interaction effect 
between sex x week was however found to be nonsignificant table- 
21).
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Table - 20

Showing blood urea (mg/100 ml) value (Mean +SE) along 
with the result of Duncan1s multiple range test in post 
weaned maturing Black Bengal goat in the age group 
between 12 week to 36 week of age

Age in 
week

Sex Overall
_ Mann

Male(Mean £SE) Pemale(Mean +SE)
■* noon "rDJBi

12 wk 23.85+1.738 23.25+2.168 23.65+1.321a

14 wk 23.08t1.885 22.64+1,409 22.93t1.309ab

16 wk 22.14+1.478 24.23+1.386 22.84+1.090ab

18 wk 18,78+1.240 21.34+3.153 19.63+1.308d

20 wk 19.91+1.507 21.93+3.001 20.58+1,377ab

22 wk 20,53+1.330 18.63+1.591 19.89+1.027b

24 wk 19.63+0.726 19.57+0.739 19.61+0.527d

26 wk 19.69+0.876 19.98+0.691 19.79+0,6l3b

28 wk 20.84+0.624 21.76+01901 21.14+Q.258ab

30 wk 19.37+0.495 20.47+1.107 19.76+0,420b

32 wk 19.23+0.414 20.27+0.956 19.58+0.422d

34 wk 19.60+0.405 21.19+0.987 20.13+0.457b

36 wk 18.11+0.640 19.52+1.632 18.58+0.679d

P ^ 0,05

Means with atleast one superscript common are not 

significantly different.
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Table - 21

Analysis of variance of blood glucose and urea in 
post weaned maturing Black Bengal goat in tfee age 
group between 12-36 week of age.

Source of 
variation

d.f. Mean square
Glucose Uvea

Bet vex 1 74,8367** 26.2680*

Bet week 12 58.7819** 35.3880*

Bet sex x wk 12 12.3623* 5.322#S

Error 169 6.0075 13.4360

♦* P ^0.01 
* p ^_0.05 

NS * Nonsignificant
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The result of Duncan*s multiple range test (Table-20) 
showed that female goat had significantly higher (P 0*05) 
blood urea value than the male goat. The difference between 
week was also found to be statistically significant(P 0,05) 
The mean blood urea value at 12 weeks, 14th week, 16th week,
20th week, 28th week of age were nonsignificant. Similarly 
blood urea values of I4the week, 16th week, 20th week, 22nd 
week, 26th week, 28th week, 30the week and 34th week of age were 
nonsignificant and the values of 18th week, 24th week, 32nd week
and 36th week of age were also not significantly different.

/

Total serum protein :

The mean value of total serum protein is presented in 
table 22 and Pig. Illb. The value of total serum protein on 12 
week and on 36 weak of age of the experimental male goat was 
found to be 6.53+0,144 and 6.41+0.044 respectively.

In case of female th§ mean value of total serum protein 
(g/100 ml) starting on week 12 and on week 36 of age was res­
pectively 6,80+0.144 and 6.44+0.310. The mean value of total 
serum protein irrespective of sex of the experimental,, goats 
during the 12th to 36 week of age was 6.48+0,024.

Analysis of variance showed that in case of total serum 
protein (table 26) there was highly significant difference 
(P 0.01) between sex but the effect of age in week and the 
interaction effect between sex x week were statistically non­
significant.
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Table - 22

Showing serum total protein (g/100 ml) value (Mean +SE) 
alongwith the result of Duncan*s multiple range test in 
post weaned maturing Black Bengal goat in the age group 
between 12 week to 36 week of age.

Age in 
week

Se* Overall
Mean +SE

Male(Mean +SE) Female(Mean +SE)

12 wk 6,53+0,144 6,80+0,144 6.62+0,118
14 wk 6.43+0.141 6.65+0,158 6.50+0,114
16 wk 6.43+0.089 6.48+0.207 6.44+0.094
18 wk 6.44+0,104 6,63+0.223 6.51+0,104
20 wk 6.44+0.071 6.53+0.240 6.47+0.089
22 wk 6.40+0.089 6.51+0.151 6.44+0.083
24 wk 6,53+0.144 6,22+0.094 6.42+0.114
26 wk 6.51+0,114 6.32+0.122«• 6.44+0.089
28 wk 6.67+0.077 6.67+0.122 6.67+0,070
30 wk 6.45+0,094 6.70+0.063 6.54+0.077
32 wk 6.30+0.089 6.66+0.122 6.42+0.089
34bwk 6.42+0.094 6.29+0.054 6.38+0.070
36 wk 6.41+0,044 6.44+0.31 6.42+0.031

Overall 
Mean +SE

6.46+0.028b 6,57+0.042* 6.48+0,024

P -£.0,05
Means with atleast one superscript in common are not 
significantly different.
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The result of Duncan’s multiple range test(table-22) 
showed a significant (P*dl0,05) higher values of total serum 
protein fn female compared in values obtained in case of male.

Serum albumin i

The mean value of serum albumin is presented in table-23 
Fig.IIIb. The mean value of serum albumln(g/100 ml) in male on 12 
weeks and on 36 weeks of age was respectively 3.43+0,090 and 
3.32+0.083.

In female starting with 12 weeks of age and on 36 week 
of age the mean value of serum albumin was respectively 3.60 + 
0.070 and 3.49+0,114 • The overall mean value during week 12 to 
week 36 of age irrespective of sex of the experimental goat was 
3.42+0.020.

Analysis of variance(table-26) showed that in case of 
serum albumin there was highly significant difference(P K. 0,05) 
between sex but the effect of age in week and the interaction 
effect between sex x week were statistically nonsignificant.

The Duncan’s multiple range test(table-23) showed female 
showed a significantly higher (P 0,05) albumin value when com­
pared with the albumin value of the male goat.

Serum globulin s

The mean globulin value is shown in table 24 and Fig.
V\

Illb, In case of male on 12 weeks and on 36 week of age, the mean 
value was respectively 3.10+0,100 and 3.05+0,79. In case of female 
the mean value on 12 week and 36 week was respectively 3.16+0.097 
The overall mean value from 12 week to 36 week of age was 3.05 
0.026.
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Table 23

Showing serum albumin (g/100 ml) value (Mean +SE) 
alongwith the result of Duncan's multiple range test 
in post weaned maturing Black Bengal goat in the age 
group between 12 week to 36 week of age

Age in 
week

Sex Overall
__ man a.Qir

Male(Mean +SE) Pemale(Mean +SE) lUtJdUX tO£i

12 wk 3.43+0.900 3.60+0.070 3.49+0.070
14 wk 3.35+0.071 3.57+0.170 3.43+0.077
16 wk 3.33+0.044 3.64+0.089 3.44+0.054
18 wk 3.40+0,114 3.47+0.167 3.42+0.089
20 wk 3.38+0.054 3.57+0.164 3.44+0.063
22 wk 3.41+0.077 3.45+0.164 3.43+0.070
24 wk 3.37+0.070 3.57+0.187 3.44+0.077
26 wk 3.42+0.104 3.35+0.144 3.40+0.083
28 wk 3.39+0.070 3,45+0.077 3.41+0.054
30 wk 3.46+0.054 3.30+0.094 3.40+0.054
32 wk 3.30+0.077 3.54+0.114 3.38+0.070
34 wk 3.45+0.077 3.54+0.130 3.48+0.063
36 wk 3.32+0.083 3.49+0.114 3.38+0.070

Overall 
Mean +SE

3.39+0.022b 3.50+0.036 3.42+0.020

% 0.05
Means with atleast one superscript in common are not sig­
nificantly different.
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Table - 24

Showing serum globulin (g/100 ml) value (Mean +SE) 
alongwlth the result of Duncan*s multiple range test 
in post weaned maturing goat in the age group between 
12 week to 36 week of age

Serum glubulin (g/100 ml)

Age in 
week

Sex Overall
Mean +SE

Male (Mean +SE) Pemale(Mean +SE)

12 wk 3.10+0.100def 3.16+0.097bcde 3.12+0.72

14 wk 3.07t0.1^defghl 3.08+0.286defgh 3,07+0.017

16 wk 3.12+0.086cdef 3.03+0.179fghl;5 3.09+0.079

18 wk 3.04+0.099efghi^ 3.17±0.325bCd 3.08+0.121

20 wk 3.06+0.079defhi;3 2.95+0.189e^k 3.03+0.079

22 wk 2,99+0.078g3okl 3.02+fghijk 3.00+0.075

24 wk 3.17+0,099bcd 2.55+0.173“ 2.96+0.115

26 wk 3*09+0.129def^ 2.97+0.l72ghi'3k 3.05+0.101

28 wk 3.27+0.081b 3.22+0.162bc 3.25+0.073

30 wk 2,93+0,131^^ 3.41+0.153a 3.09+0.115

32 wk 3.00+0.101fghi^k 3.12+0.088cdef 3.04+0.073

34 wk 2,96+0.1 2.76+0.1081 2.89+0.093

36 wk 3.05+0.079defghi'i 2.91+0.118k 3.00+0.075

Overall 
Mean +SE 3.07+0.028 3.03+0.052 3.05+0.026

* P^- 0.05

Means with atleast one superscript in common are not 

significantly different.
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In case of serum globulin the analysis of variance 
showed that neither effect of sex nor effect of age was statis­
tically found to be significant. But the effect* of interaction 
between sex x week was observed to be statistically signifi­
cant (P^ 0.05).

The Duncan’s multiple range test (table-24) indicated a 
significant difference (P A. 0,05) in the interaction effect of 
sex x week as indicated by superscripts in the mean value. The 
means with atteast one superscript in common, however, are not 
significantly different. Thus the result of present study failed 
to show any definite trend in respect to interaction effect.

Albukin Globulin ratio(A/G ratio) i

The mean value of A/G ratio is shown in table 25 and Fig, 
Illb. On 12th week and on 36th weeks of age in case of male the 
value was respectively 1,07+0*026 and 1,08+0,056. In case of 
female starting with 12thweeks and on 36 weeks of age, the mean 
value was respectively 1.15+0.038 and 1,21+0,095. The overall 
mean irrespective of sex from 12 to 36 week of age was 1,13 + 
0.014.

The analysis of variance of A/G ratio(table-26) showed 
that variation between sex of the experimental animals was high­
ly significant (P ^ 0,01). But the variation between week and 
also interaction between week x sex were not statistically sig­
nificant ,
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Table - 25

Showing values (Mean +SE) of A/G ratio alongwith the 
result of Duncan’s multiple range test in post weaned 
maturing Black Bengal goat in the age group between 
12 week to 36 week of age under grazing condition 
A/G ratio

Age in 
week

Sei Overall 
■ Mean +SE

Male(Mean +SE) Female (Mean +SE)

12 wk 1.07+0.026 1.15+0.038 1.10+0.023

14 wk 1.14+0.061 1.22+0.169 1.17+0.069

16 wk 1.08+0.025 1.21+0,073 1.22+0,033

18 wk 1.19+0.104 1.12+0.144 1.17+0.082

20 wk 1.10+0.039 1.19+0.013 1.13+0,045

22 wk 1.14+0.043 1.17+0,107 1.15+0.044

24 wk 1.07+0.02? 1.44+0,023 1.19+0.069

26 wk 1,11+0.078 1.15+0.106 1.12+0.061

28 wk 1,02+0.043 1.08+0.079 1.04+0.038

30 wk 1.10+0,062 0,97+0.069 1.12+0,066

32 wk 1.10+0.057 1,14+0.054 1.12+0.041

34 wk 1.16+0.056 1.30+0.014 1,20+0.062

36 wk 1,08+0.056 1,21+0,095 1.12+0.050

Overall 1.11+0,017^ 1,18+0.030a 1.13+0.014
Mean +SE

,^P 21 0.05

Means with atleast one superscript in common are 

not significantly different
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Table • 26

Analysis of variance of total serum protein, 
albumin, globulin and post weaned maturing 
maturing Black Bengal goat in the age group 
between 12-36 week of age

Source of 
variation

d.f,• Mean square
Serum
total
protein

Serum
albunin

Serum
globulin

A/G
ratio

Bet vex 1 0.2360* 0,600 0.0649NS 0.2002**

Bet wk 12 0.1050^ 0,016NS 0.1083NS 0.0276NS

Bet sex x wk 12 0.1240^ 0.D57 0.3656* 0.0612NS

Error 169 0.1090 0.072 0.1300 0.0412

** P 0,01
* P 0.05

NS ■. Nonsignificant

The Duncan*s multiple range test showed a significantly 
higher value (P 0,05) in case of female compared to male 
(table-25).
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Serum calcium s

The mean serum calcium values are presented in table-27 
and fig, Vila. The mean serum calcium level in male experimen­
tal goat starting with 12th weeks and on 36th weeks of age 
was respectively 9*53+2,473 and 10.64+0,230. In case of female 
on 12th weeks of age and on 36th weeks of age the mean value 
was 9.94+0,708 and 10.35+0,232, The overall mean irrespective 
of sex during the experimental period was 10,19+0.148,

The analysis of variance of values of serum calcium 
(mg/100 ml) Table - 31) showed that variation between week was 
highly significant (P^0,05), The effect of sex and the effect 
of interaction between sex x week were nonsignificant.

The result of Duncan* s multiple range test( table-27) 
indicated that variation between weeks was significant (P ^-0.05) 
as indicated by the superscript in the respective mean value.
The mean values of 12th weeks to 24th weeks and also 28th week 
failed to show any significant difference amongst themselves. 
Similarly mean values from 16th week to 36 week were statistical­
ly nonsignificant. The rest of the values were however found to 
have significant difference between themselves.

Serum phosphorus j

The mean serum phosphorus values are shown in table-28 and 
Fig, Vllb, The mean serum phosphorus(values(mg/lOO ml) starting 
with 12th week and on 36th weeks of age in male was 6,59+0,919 
and 5.20+0,081. In case of female the mean value during period 
was 6,97+0,414 and 5.22+0.060 respectively with; an overall mean 
of 5.99+0.060.
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Table - 27

Showing serum calcium (mg/100 ml) value (Mean +SE) 
alongwith the result of Duncan*s multiple range test 
in post weaned maturing Black Bengal goat in the age 
group between 12-36 week of age.

Age in 
week

Sex Overall
_ Moan 4.QF

Male (Mean +SE) Female (Mean +SE) * ncoli tQ£(

12 wk 9.53±2.473 9.94+0.608 9.67+1.634b

14 wk 9.77±0.263 9.83+0.537 9.74+0,235b

16 wk 9.99+0.268 9.90+0,385 9.97+0.212ab

18 wk 9.99+0.246 9.93+0.165 9.97+0.169ab

20 wk 9.98+0.322 10.30+0.418 10.09+0.250ab

22 wk 10.20+0.283 10.32+0.246 10.24+0.200ab

24 wk 10.23+0.261 10.48+0.248 10.32+0,190ab

26 wk 10.31+0.316 10.62+0.267 10.41+0.226®

28 wk 10.33+0.354 10.51+0.283 10.39+0,249ab

30 wk 10.34+0.355 10.68+0.339 10.45+0.260a

32 wk 10.46+0.267 10,55+0.233 10.49+0.190a

34 wk 10.59+0.282 10.34+0,232 10.51+0.200a

36 wk 10.64+0.250 10.35+0.232 10.55+0.182a

Overall 
mean +SEmm

10.14+0.212 10.29+0.100 10.19+0.148

*■ P < 0.05
Means with atleast one superscript common are not 
significantly different.
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Table - 28

Showing serum phosphorus (mg/100 ml) value (Mean +SE) 
in Black Bengal goat In the age group between 12-36 
week of age under grazing condition.

Phosphorus (mg/100 ml)

Age in 
week

Sex Overall
Mean +SE

Male (Mean +SE) Female (Mean +SE)

12 wk 6.69+0.919 6.97+0.414 6.72+0,617a

14 wk 6,46+0,169 6.15+0.435 6.36+0.178b

16 wk 6.44+0.137 5.98+0.207 6.29+0.125b

18 wk 6.35+0.084 6.39+0.308 6.37+0.109b

20 wk 6,18+0.114 6.14+0.264 6,17+0,189bc

22 wk 5.94+0.142 5.99+0.011 5.96+0.093cd

24 wk 6.21+0.092 6.50+0.127 6,31+0.080b

26 wk 5.77+0.108 5.77+0.164 5.77+0,087d

28 wk 5.87+0.061 5.94+0.078 5.89t0.047d

90 wk 5.92±0.145 5.76+0.142 5.87+0.107d

32 wk 5.50+0.075 5.54+0.155 5.52+0.068®

34 wk 5.48+0.098 5.43+0.156 5.46+0.081®

36 wk 5.20+0.081 5.22+0.060 5.21+0.038f

Overall 
mean +SE 5.99+0.081 5.98+0.080 5.99+0.060

P ^-0,05

Means with atleast one superscript common are not 

significantly different
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The analysis of variance of serum phosphorus values is 

presented in table-31. The result showed that the variation bet- 

week week was highly significant (Pzl 0,01). But the variation 

between sex and interaction effect was nonsignificant.

The result of Duncan*s multiple range test (table-28) in 

this case indicated significant difference (P 0.05) between 
difference weeks of age, as indicated by the superscript in the 
respective mean. Thus mean values of 14th week to 28th week and 

24th week did not show any differences amongst themselves. Simi­
larly values between 20th week and 22nd week,22hd week and 26th

week to 30th week and 32nd week and 34th week were found statis-
\

tically nonsignificant. Rest of the values however were found 
to be significant (P ^-0.05) amongst themselves.

Serum sodium i

The mean value of serum soditjm is shown in table-29, fig. 
Villa. The mean values of serum sodium (megqlitre) in experimen­
tal male goat on 12th week and on 36th weeks of age was 118,50 + 

3.821 and 129.60+3.893 respectively. In case of female, the 
mean value during thes same period was 116,40+3.043.

The overall mean of serum sodium irrespective of sex 
during the experimental period was 123,49+0.733,

The result of analysis of variance of serum sodium(meq/ 
litre) is presented in table-31). The value showed a highly 
significant difference (pz_0.01) between sex and also between 

age in weeks under study. The interaction effect between seek 

and age however was found to be nonsignificant.
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Table - 29

Showing serum sodium (meq/lit) values (Mean +SE) 
alongwith the result of Duncan's multiple range 
test in Black Bengal goat in the age group between 
12 week to 36 week of age under grazing condition.

Sodium (meq/lit).

Age in week Sex Overall
Maan

Male (Mean +SE) Female (Mean +SE)

12 wk 118.50+3.821 116.40+3.043 117.80+0.268g
14 wk 117.00+2.357 114.20+4.476 116.07+2.100s
16 wk 126,40+3.015 123.00+3.714 125.27+2.322*

18 wk 124.60+2.864 123.20+4.079 124.00+2,269*

20 wk • 129.40+2.329 124,20+3.852 127.67+2.041®*

22 wk 129.70+0.931 128.60+3.400 129.33+2.571de

24 wk 130.60t0.956 125.20+4.109 128,80+2,380^®

26 wk 133.60+1.318 124.80+3.813 130.67+1.832cd

28 wk 134.30+1.155 128.40+4.354 132.33+1.711°
30 wk 137.90+1.205 133.00+5.488 136.27+1.960b

32 wk 139.30+0.973 139.00+2.00 139.20t0,656a
34 wk 132.60+3.703 127.80+6.216 131.00+3.150cd

36 wk 129.60+3.893 137.00+5.714 132.87+2,946°

Overall
Mean +SE 129.50+0.859® 126.94+1.444b 128.49+0.753

*• P^-0.05
Means with atleast one superscript common are not 
significantly different
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The result of Duncan*s multiple range test (table-29) 
registered a significantly higher value (P-^0.05) in case of 
male, compared with values obtained in case of female experi­
mental goats. The Duncan*s multiple range test further indicated 
that there was significant difference (P Z.0,05) between age in 
weeks as indicated by superscript in the respective values where 
means with atleast one superscript common are statistically non­
significant. Thus mean value between 12th weeks and 14th weeks, 
16th to 20 weeks, 20th to 24the weeks and 34th week, 24th to 
26th weeks, 26th to 28th weeks and 34th to 36 weeks of age were 
statistically nonsignificant. The rest of the values,however

t

different significantly amongst themselves.

Serum potassium t

The mean potassium values during the experimental period 
from 12 week to 36 week of age are presented in table 30. The 
mean serum potassium value (meq/lit) starting with 12th weeks 
of age and on 36th week, of age in male was 3.25*0.097 and 
3.41+0.062 respectively. In case of female the mean value during 
this period was 3*14+0.051 and 3.58+0.128 respectively.

The overall mean value irrespective of sex during the 
experimental period was,3.34+0*030*

The result of analysis of variance of serum potassium 
value is presented in table-31. The result indicated that the 
values differed significantly between both week and sex. The 
interaction effect was however nonsignificant.
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Table • 30

Showing serum potassium (meq/lit) value (Mean +SE) 
alongwith the result of Duncan*s multiple range test 
in Black Bengal goat in the age group between 12 week 
to 36 week of age under grazing condition

Potassium (meq/lit)

Age in 
week

Sex Overall 
• Mean + SE

Male (Mean +SE) Female (Mean iSE)

12 wk 3.25t0.097 3.14+0,051 3.01+0.067®

14 wk 3.31+0,129 3.14i0.112 3.25i0.069d

16 wk 3,14+0.151 3.28i0.049 3.191 0.057d

18 wk 3.25+0,173 3.30t0.045 3.27t0.057d

20 wk 3.23+0.196 3.3210.064 3,26i0.062d

22 wk 3.22+0.141 3.36i0.068 3.27t0.096d

24 wk 3.1910.174 3.3210.080 3.23t0.073d

26 wk 3.24+0.177 3.3210.132 3.27t0.088d

28 wk 3.34+0.093 3.54+0,121 3.41 tO, 076°

30 wk 3.47+0.083 3.4810.116 3.47i0,065bc

32 wk 3.47+0.716 3.66i0.081 3.53t0.058ab

34 wk 3.59+0.071 3.52i0.969 3.56i0.056a

36 wk 3.4110,062 3.5810.128 3.47t0.061bc

Overall 
Mean +SE

3.32t0,024b. 3.38+0.030a 3.34i0.020

P 0.05
Means with atleast one superscript common are not 
significantly different
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Table - 31

Analysis of variance of serum calcium,phosphorus, 
sodium and potassium of post weaned maturing Black 
Bengal goat in the age group between 12-36 wk of 
age

Source of d.f, Mean square
variation ...... .......... ......

Calcium Phosphorus Sodium Potassium

Bet sex 1 0.9121NS 0.006d*s 392,0025 001852
Bet wk 12 **9.8129 « cm-.**2.7697 643.6482** 0.2599
Bet sex x wk 12 0.1046NS 0.1613NS 50.2804NS 0.1468NS

Error 169 4.0043 0.6122 75.4609 0.0730

** P 210.01

NS m Nonsignificant
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The result of Duncan*s multiple range test (table-30) 
showed the significantly higher values (P^-0,05) in case of 
female compared to values obtained in case of male. The varia­
tion between weeks in the experimental animal was also found 
to be significant (pzl_0,05).

Thus mean value of week 14th to week 26th, week 20th to 
30th and week 30th to week 32 and 36 and week 32 to week 34 
were nonsignificant. The resto of the mean values showed sig­
nificant difference amongst themselves.

Serum alkaline phosphatase activity t

The mean value of serum alkaline phosphatase activity 
(Bodanski unit/100 ml) is presented in table-32 and Pig, IXa, 
In case of male starting with 12th weeks of age and on 36th 
weeks of age the value of enzyme activity was 9,41+0.730 and 
6,33+0.468 respectively. In case of female the mean value 
during thep period was 7.91+1,547 and 6,26+0,953 respectively. 
The overall mean value from 12th to 36th week Irrespective of 
sex was 7.68+3.64,

The result of analysis of variance is presented in table 
35 subsequently. The result showed that there were a signifi­
cant variation (P Z-0.01) between week and also between sex.
The effect of interaction between sex x week was not signifi­
cant.
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Table - 32

Showing serum alkaline phosphatase activity (B.U./100ml) 
value (Mean +SE) along with the result of Duncan*s mul­
tiple range test in post weaned maturing Black Bengal 
goat in the age group between 12 week to 36 week of age.

Age in 
week

Sex Overall
Male (Mean +SE) Female (Mean +SE) mwm ncau "rOUt

12 wk 9.41+0.730 7.91+1.547 8,91+0,702ab

14 wk 9.41+0,699 9.74 +2.398 9.53+0.870®

16 wk 8,80+0.722 7.33+1.228 8.31+0.634bc

18 wk 8,15+0.766 7.19+1.014 7.83+0,603cd<

20 wk 8.35+0,668 7.47+1.453 8.05+0.554cd

22 wk 8.48+0.643 7.74+1.017 8.23+0,533bc

24 wk 7.51+0.642 7.47+1.099 7.49+0.540dc

26 wk 7.52+0.517 7.10+1.483 7.38t0.460de

28 wk 7.43+0.314 7.03+0.934 7.29+0.357®

30 wk 7.40+0.886 7.07+0,888 7.29^0.643®

32 wk 6.91+Q.969 6.57+1.008 6.80+0.405®f

34 wk 6.55+0.444 6.24+0.904 6,45+0,405*

36 wk 6.33+0.468 6.26+0.953 6.31+0.425*

Overall 
Mean +SE 7.87+0.186® 7,31+0.323b 7.68+0.164

* P ^-0.05
Mean with atleast one superscript common are not 
significantly different
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The result of Duncan1s multiple range test (table-32) 
showed a significantly higher value (P 0.05) in case of male 
compared to female. The result of this test also showed that 
between week variation was also significant (P c. 0,05) as in­
dicated by superscript in the mean values. The means with at- 
least one superscript common are found to be nonsignificant.
Thus mean value of 12th week and 14 th week, 12th week and 16th 
week and 22nd week of age was nonsignificant. Similarly mean 
value at 18th week, 20th week, 24th week, 26th week to 32nd 
week and 32nd week to 36 week of age were nonsignificant but 
rest of the values were statistically significant.

Serum glutamic oxalo acetic acid transaminase(SOOT) 1

The mean value of serum glutamic oxalautic acid transa­
minase (SGOT) activity is shown in table-33 and Fig. IXa. Values 
of SGOT activity on 12th week and on 36thweeks of age was res­
pectively 126.99+3.617 and 116,38+1.387. In case of female, the 
mean value during this period was 126.76+5.025 and 116.56+1.826. 
The overall mean value irrespective of sex was 118.31+0,525.

The result of analysis of variance of transaminase activity 
is presented in table-35 subsequently. The serum transaminases 
(SGOT) registered a highly significant difference (P ^-0.01) bet­
ween age in weeks during the experimental periods. The effect of 
sex and also the interaction affect between sex x week were fohnd 
to be nonsignificant.
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Table - 33

Showing serum glutamic oxaloacetic acid transaminase 
(SGOT) activity value (Mean +SE) alongwith the result 
of Duncan*s multiple range test in post weaned maturing 
Black Bengal goat with the age group between 12 week 
to 36 week of age SGOT activity ( ug/Pyxmvic acid 
liberated/ml serum at /«WA>j)

Age in 
week

Sex Overall
_ HMn 4.CT?

Male (Mean +SE) Female (Mean +SS)
" nvotu 'tojcm

12 wk 126.99+3.617 126.76+5.025 126.92+2,831a
14 wk 122.70+0.900 122.12+6.400 122.50+2.062b
16 wk 123.36+2.296 122.41+2.638 123.04+1.713b
18 wk 119.70+1.442 116.17+1.924 118,52+1,201c<*
20 wk 119.26+2.503 121.58+2,735 120.04+1,866c
22 wk 117.01+1.638 119.40+2.270 117.81+1,394de
24 wk 117.01+1.638 119.40+2.270 117.81+1,394de
26 wk 114.15+2.002 118.16+1.531 115.49+1.481f
28 wk 110.88+2.029 115.41+1.550 112.39+1.523b
30 wk 115.25+2,123 114.99+2.917 115.16+1.659g
32 wk 117.68+1,772 112.46+3.123 115.94+1.645efg
34 wk 116.01+1.366 117.29+1.478 116.44+1.016efg
36 wk 116.38+1,387 116.56+1.826 116.44+1.069efg

-*• P ^0*05

Means with atleast one superscript in common are not 

significantly different.
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The result of Duncan*s multiple range test(table-34) 

indicated a significant differences (P zL0.05) between weeks 
under study. Thus the mean value of 12th weeks and 16th weeks 
18th week and 20th week, 18th week, 22nd, 24th,f2nd and 36th 
weeks of age were statistically nonsignificant. Further values 
of 24th, 26th, 34th, 36th and that of 30th to 34th, 34th,36th 
were statistically nonsignificant. The rest of the mean values 
were however statistically significant (P 0.05).

Serum glutamic Pyruvic acid transaminase (SGPT) :

The mean values of serum SGPT activity during the experi­
mental period was presented in table 34 and Fig. IXa. The mean 
serum SGPT activity starting on 12th week and on 36th week of 
age in case of male in this experimental goat was 54.89+2.950 
In case of female the mean value during this period was 55.22+ 
1.693.

The overall mean value irrespective of sex was 53.24+
0.580,

The result of analysis of variance is shown in table-35 
below. The result indicated that there was a significant (P^ 
0,01) differences between week. But the effect ofs sex and in­
teraction between week x sex were nonsignificant.

The result of Duncan*s multiple range test(table34) showed 
by significant differences(P 0,05) between week. However,mean 
value at 12th to 18th week,14th,18th,24th and 28th week,12th week 
to 18th week were found to be nonsignificant, Ihe rest of the mean 
values showed significant differences among themselves.
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Showing serum glutamic pyruvic acid transamenase(SGPT) 
value (Mean +SE) along with the result of Duncan1s multi­
ple range test in post weaned maturing Black Bengal goat 
in the age group between 12 week to 36 week of age.

Age in week Sex Overall
_ Majan xQP

Male (Mean +SE) Female(Mean +SE) " necin xdjc#

12wk 54.43+2.950 55.22+1.693 54.33+2.002°

14 wk 54.43+3.360 53.25+3.072 54,70+2,403^°

16 wk 54.95+3.020 52.82+3.679 54.74+2.298°

18 wk 56,58+2.27? 55.69+1.862 56.29+1•602abc

20 wk 58.81+2.408 55.75+1.478 57.29+1.730®

22 wk 57.30+2.220 58,80+1.356 57.80+1.524®

24 wk 56.13+2,394 58.50+1.643 56.92+1,674®b

26 wk 56.93+1.774 57.96+2.555 57.27+1.409a

28 wk 54,52+2.317 56.37+2.342 55.14+1.587b

30 wk 51.55+2.260 52,74+2.077 51.66+1.872d

32 wk 47,22+2.090 49.14+2.077 47.86+1.530®

34 wk 45.37+1.857 42.30+2.304 44.35+1.469*

36 wk 45.24+1.330 40.85+2.780 43.78+1.343*

Overall
Mean +SE«•

53.35+0.749 53.02+0.895 53.24+0.580

-jp- P /£-0,05-
Mean with atleast one superscript in common are 
not significantly different.
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Table - 35

Analysis of variance of serum alkaline phosphatase 
(ALK Phosphatase) Glutamic oxalo-acetic acid transa­
minase (SGOT) and Glutamic pyruvic acid transaminase 
(SGPT) activity in post weaned maturing Black Bengal 
goat in the age group between 12-36 week of age.

Source of 
variation

d.f. Mean square
Aik Phosphatase SGOT SGPT

Bet sex 1 12.9700 1.1765NS 4.3170»S

Bet week 12 12.9840 229.5088** 361.2516**

Bet sex x wk 12 1.0001NS 26.1114 17.3011NS

Error 169 5.0216 43.6460 48.6155

** p ^-0,01 

* P ^-0.05 
NS ■ Nonsignificant
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Discussion

The observations recorded and results presented in this 

group cover physiological performance in the form of body weight 

gain in body weight and percentage gain in body weight together 

with different haematological and biochemical parameters in the 

post weaned Black Bengal goats from 12 weeks till 36 week of 

their age.

As already pointed out the animals in this group were 

exclusively reared under grazing management system each day 

from 8 a.m. in the morning till 5 p.m. in the evening on uncul­

tivated pasture on rotational basis. The results on body weight 

of the experimental goats showed a significant difference 

(pZ-0.01) between weeks under observation. But the effect of 

sex and also interaction effect were found to be nonsignificant. 

The change in body weight shown in table-11 and Pig,lib, showed 

a consistent rising trend during the period under study. The 

gain in body weight (jtable - 13) though showed a significant 

variation between weeks under observation failed to exhibit any 

definite trend. The per cent gain in body weight (table-14)

Fig. IIB on the other hand showed a decreasing trend with advance­

ment of age with occasional peaks at 18, 22, 28, 34 and 36 weeks 

of age. This variation between week was also found to be statis­

tically significant (P -^0.01) but neither the effect of sex 

nor the interaction effect was found to be significant.

Singh et al, (1983) studied the growth rate of crossbred 

and pure breed Black Bengal goat. The daily gain in weight in
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the period 0-12, 13-24, 25-36 and 37-48 week averaged 41,50, 
28.56, 22,46 and 20.70 g rispectively in Black Bengal goat 
and 50.12, 32.68, 29.97 and 23.73 g in crossbred. Bhimaye et al. 
(1969) conducted a grazing studies in the arid and semlarid 
zones of Rajasthan and reported growth of different kinds of 
livestock like cattle, sheep and goat in natural pasture. Walker 
(1977) reported that inclusion of siratro into native and im­
proved pasture greatly increased live weight gain, weaning weight 
and breeders performance,

Singh and Rakeb.(1979) studied the effect of feeding 
natural grass and barseem hay on growth rate and nutrient uti­
lization by Barberi kids. There was a positive balance,indicat­
ed by gain in body weight and also there was a positive balance 
of sodium calcium and phosphorus.

Since the animals in this group during their prime growth 
phase exhibited positive growth response during the entire ex­
perimental period it could be concluded that the experimental 
animals derived optimum nutrition from the field cover for main­
tenance as well as for anabolic effect. The result of study in 
digestibility, DM intake/100 kg body weight and also the results 
of analysis of protein value of the pooled pasture samples pre­
sented in the subsequent section further confirm that the ani­
mals were not in dearth of available nutrients from the field 
cover. But whether available nutrient was quite sufficient for 
full expression of genetic potentiality in this breed can hardly 
be predicted within the frame work of this experimental design.
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The haematological values recorded in this study appear 
a little lower than the reported values elsewhere for this 
species (Pyne et al.f 1982)

Pyne et al, (1982) reported haemoglobin value of Black 
Bengal goat as 9.98+0.56 g/100 ml. The overall mean value obser­
vation in this study varied from 8,15 to 8.75 g/100 ml during 
the week 14th and 34th respectively. Biseas et al.(1986) in 
their study on seasonal variation of parasitic load on perfor­
mance of grazing sheep indicated that grazing sheep without any 
supplementation showed a low Hb and PCV value compared with 
group given supplementation in addition. The animals in this 
experimental group and other animals in subsequent system. Thus 
a competition between host and gastro-intestinal parasite for a 
common pool of nutrients might have affected the overall physio­
logical performance and thus a lower haematological values might 
be a reflection to this effect.

The values of blood glucose recorded in this study(table- 
19) and 21) showed a significant variation (P^-,0.01) between 
weeks, between sex and interaction effect between week x sex was 
also found to be significant (P ,4-0.01). The values of blood 
glucose recorded for the suckling preweaned group of kids in 
the previous section were a little higher than the values record­
ed for this group and subsequent other groups of mature goats.
In general the ruminant animals including goat had a lower blood 
glucose value compared to the blood glucose value in case of
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nonruminant. Further within the ruminant species blood glucose 
value of the adult animal is lower than the values observed in 
new bom animal prior to the establishment of functional activi­
ty of the ruminant stomach. This was the reason for higher blood 
glucose value in preweaned suckling kids compared to the other 
groups of goats,

Bogin et al. (1981) reported higher blood glucose values 
in young than adult local Israli goats. In any case the blood 
glucose values recorded in this group of goat appeared within 
the limit of normal range for this species. Swenson (1971) 
reported bloody glucose value of goat to be 45-60 mg/100 ml 
As already pointed out blood glucose value is considerably lower 
in ruminants. The adult ruminant derives benefit from fermenta- 
tioh of dietary components in the rumino-reticulums. Thus only 
a small amount of glucose is absorbed from the lower gut. This 
does not mean that glucose is lesss important metabolite in ru­
minant animals. Thelevel of blood glucose at any time merely re­
flects the point of balance of input into plasma, i.e, gluco- 
neogenesis, glycogenolysis and absorption of glucose from the 
gut and glucose uptake by the tissues. The changes in the blood 
level of glucose and other metabolites may represant a change in 
either the input or uptake or both process at different rates.

The values of. total serum protein, albumin and globulin 
in this study failed to show any significant difference between 
the weeks under study but the effect of sex was found to be sig­
nificant (P/-0.01) both in case of total protein and albumin
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but not in case of globulin. The values of blood urea showed 
a significant difference (P /_0,01) both between weeks under 
study and between sex of thegoat.

Boss and Wanner (1979) observed that in adult Sannen goat 
serum total protein ranged from 6.33 to 8.53 g/100 ml. It was 
also reported that serum total protein was significantly less in 
new bom than in adult but from 5 months the value attained 
within the adult range of variation without reaching adult ave­
rage of 7.43 g/100 ml even at 8 months,

Bogin et al. (1981) studied the levels of enzymes, meta­
bolite and electrolytes in young Israeli goat. The total serum 
protein albumin and globulin values were reported to be lower in 
young goats.

Pyne et al. (1982) reported total serum protein value in 
Black Bengal goat as 5.85+0*16 g/100 ml.

Bhattacharyya et al. (1984) failed to observe any signifi­
cant correlation between body weight and total serum protein in 
case of Black Bengal Uds but the concentration of serum protein 
as function of age in case of pure and cross breed dairy cattle 
was observed by a number of workers(Tumbleson et al..1973. 
Peterson and Waldern 1981, Shaffer et al.,1981, Bhattacharyya 
et al, (1984b). Thus it appears that there is a contradictory 
report on the relationship of age/body weight with serum protein 
value in different species of livestock. In any case the values 
recorded during the experimental period were within the normal



138

range flor this species and therefore may be regarded as an 
index ofn normal nutritional status,

Saha and Sadhu (1971) studied the urea content of the 
blood of goat on a diet containing optimum level of dry matter 
and 13% crude protein (CP). The blood urea level observed was 
24 mg/100 ml,

Swnson (1977) reported range of blood urea level in goat 
from 13 to 28 mg/100 ml. The reports are available to show that 
blood urea increased with increased consumption ofp protein or 
NPN(Pollan et al,, 1970, Egan and Kellaway, 1971» Cross et al, 
1974), In addition, blood urea is also related to ammonia level 
in the rumen. Blood urea level may also be high as a result of 
catabolism ofb body protein when consumption of feed is not 
adequate to maintain the animal in starvation or in certain 
disease condition, Bhattacharyya and Duttagupta (1987) reported 
serum biochemical constituents of growing Black Bengal goat. The 
protein value (9/dl) in case of male and female was 7,86+0,18 
and 7.59+0.18 respectively. The alkaline phosphatase activity 
(B,U,/dl) was 9.76+1.30 and 13.43+2.11 respectively. The average 
age reported for male and female was 146,96+8,28 and 126.75 + 
10.15 days respectively.

The animals in this group reared on grazing management 
system were physiologically normal, and exhibited anabolic res­
ponse in the form of body weight growth. The values of blood 
urea were also within the limit of normal range and any adverse
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effect could hardly be considered in this case.

The value of serum calcium, inorganic phosphorus,sodium 
and potassium observed in this group (table 27 to 30) showed a 

significant variation (P 0,01) between the week. The variation 
between sex was also found to be significant (pZ.0,01) in case 

of sodium and potassium but not in case of serum calcium and 
inorganic phosphorus values. The trend of serum calcium and in­
organic phosphorus (table 27 and 28) showed that whereas the 
values of serum calcium showed a gradual increasing trend the 

serum phosphorus value showed a decreasing trend. The values of 

serum sodium (table 29, Figvih) showed a consistent increasing 
value but no such definite trend was evident in case of serum 
potassium (table 30), The serum calcium, inorganic phosphorus, 

sodium and potassium are known as nacrominerals. Apart from cer­
tain general physiological functions absolutely critical for the 
support of animal,life and these are mainly osmotic pressure, 
buffering action stabilizing pH in the tissues, maintenance of 
irritability in the nerves and muscles and catalytic function.

Boss and ¥anner (1979) studied the blood values in 14 
Sannen goats in their first lactation and in their 14 kids at 
different ages. In adult the average serum values of sodium, 
potassium,calcidm and phosphorus were 141 meq/lit, 4,56 meq/lit, 

9.20 mg/100 ml and 6,91 mg/100 ml. In kids the variation of serum 
electrolytes was not related to age except phosphorus which fell 

significantly with age.
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Normal values of serum calcium and also phosphorus in 
goat were reported by many workers (Murty and Kehar, 1951*

Louw et al. 1966 and Bhattacharyya et al, 1977). Stillings et al. 
(1964) have shown that calcium retention was greater in animals 
consuming high nitrogen forages as compared to low nitrogen 
forages even though calcium intake was low. Supplemental vit.D 
improved calcium absorption and retension even on low nitrogen 
forages. The grains are believed to facilitate calcium absorp­
tion in dairy cattle (Brochart 1965). It has also been observed 
that high ratio of calcium and phosphorus (4*1 and 8*1) depress- 
edr rate of gain and feed efficiency (Frontenot 1964).

The level of blood calcium is regulated by the action of 
hormones. The hormone, parathormone from the parathyroid gland 
exerts controlling effect, on calcium absorption in presence of 
vlt. D and maintenance of blood level and thyrocalcitonin from 
the cells in the thyrid gland also exerts depressing effect on 
blood calcium by decreasing absorption and/or by reducing mobi­
lization, The sodium content of the blood is under the control 
of aldosterone. In absence of proper functioning of aldosterone 
ihe sodium content of blood and other body fluids decrease with 
the concommitant increase in potassium level.

Pandiya etal, (1977) studied the serum calcium and inor­
ganic phosphorus level in cross bred dairy cattle. The average 
values reported for calcium and phosphorus were 10,32+0,104 

and 5.70+0.087 mg/100 mi.
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Mostaghni (1979) reported haemoglobin type and some blood 

minerals of goat in Iran. Based on four haemoglobin phenotypes 
B, AB, BC and ABC the sodium and potassium values were 93.4, 

113.7, 108.8 and 113.6 meq/lit and 15.4, 15.3, 19.5 and 17.7 

meq/lit respectively.

Pyne etq al.(1982) reported that values of serum calcium 
and inorganic phosphorus in Black Bengal goat was 9.05+0.12 

and 4.53+0.18 mg/100 ml respectively,

Catarsini et al. (1984) studied some metabolic profiles 
in Tibetian and cross Tlbetian goats. The values reported were 

8 and 7.33 mg#, 10,13 and 9.63 mg# for calcium and phosphorus 
respectively.

Thus it appears that the level of macrominerals observed 
in this study are within the aange reported elsewhere in litera­
ture.

The different types of enzyme activity studied in this 

group of experimental goats from 12 week to 36 week of age were 

alkaline phosphatase, SOOT and SGPT activity (table 32 and 33 

to 34), The alkaline phosphatase, SOOT and SGPT activity all 
showed a significant variation (P^-0,01) between theweeks under 
study.

The alkaline phosphatase activity further showed a sig­

nificant variation (P Z-0.01) between sex but such variation was 
non significant in case of SGOT and SGPT activity(Table 35, Fig|) 
The overall trend of alkaline phosphatase, SGOT and SGPT activity 
of these enzymes as the age progressed and this reduction in



142

in activity was comparatively more marked in case of alkaline 
phosphatase activity (Fig, IX a),

Verma (1967) reported that the SGPT activity in two year 
old goat was 67.5 unit/ml. Bhattacharyya (1979) recorded normal 
values of §GOT and SGPT activity in case of Jamnapari goat as 
100+0,91 and 30+0,86, The unit of enzyme activity was expressed 
as ug of pyruvic acid liberated in 1 ml serum at 37 C for 60 
minutes,

Adaval et al.(1969) reported serum alkaline phosphatase 
activity in different age groups in goat. In the age group bet- 
week 5 to 6 months the enzyme activity in male ranged from 3,2 
to 16,73 with a mean of 6.897 and in case of female it .ranged 
from 2-6 to 14.44 with a mean of 7*556. Between age group 1 year 
to H year value in case of male was 2,16 to 4,2 (Mean 2,733) 
and in female 1,67 to 7*86 (Mean 3.537) B.U/100 ml respectively,

Bogin et al. (1981) reported that the level of alkaline 
phosphatase activity in Israeli goats were significantly higher 
in young goats then in adult goats.

Baruah et al. (1984) reported a very low serum alkaline 
phosphatase activity in non-deacript breed of goat of Assam.
The mean value reported was 3.4 B.U./100 ml. It was indicated 
that the enzymes activity showed that showed a decreasing trend 
with advancement of age. All the animals were reared on free 
grazing system.
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Bhattacharyya et al, (1984a) studied the effect of age 
and body weight on serum aminotransferase activity in Black 
Bengal goat. A significant change in body weight SGOT and SGPT 
activity (P ^ 0.01) was observed along with 9 week to 23rd week 
of age.

Singha et al. (1986) studied the effect of seasonal environ­
ment on some plasma enzymes in ewes. It was observed that the 
alkaline phosphatase enzyme was significantly higher during win­
ter and rainy season as compared to spring and summer, A signifi­
cantly higher (P -^-0,01) SGOT and SGPT activity during winter 
and rainy season was attributed by them to higher control level,

Shaffer et al. (1981) in a study on different blood 
constituents in Holstein, Guernsey, Jersey and Brown Swiss cows 
observed that total serum protein increased with increasing age 
but did not record any significant relationship of SGOT with age.

Bhattacharyya et al, (1984b) observed that SGOT activity 
showed a significant (PZ-0,01) variation both in age and weight 
groups in Jersey x Hariana cross breds but in Brown Swiss x 
Hariana a significant variation was recorded only in weight 
group.

The serum alkaline phosphatase enzyme is relatively non­
specific and stable enzyme hydrolysing all orthophosphoric add 
monoesters. This enzyme is known to be concerned with metabolic 
osteoblastic activity and mineral deposition in the long bones. 
As such younger animals are having more activity than the older
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animals. In farm animals this enzyme activity is increasingly 
used as genetic marker for production and disease traits. This 
enzyme is said to be controlled by both genetic and nongenetic 
factors. The enzymes transaminases are normally concerned with 
transfer of alfa amino group of either aspartic acid or alanine 
to allUL keto-glutaric acid and resulting in the formation of 
oxaloacetic acid and pyruvic acid respectively (Cornelias and 
Bishop 1969), The estimation of serum concentration of these 
enzymes active in normal intermediary metabolism has further 
become useful in showing necrosis and degeneration of tissue 
cells rich in these enzymes which resulted escape from the cells 
into the blood stream during the process of necrosis and degene­
ration and thus act as valuable diagnostic aid under pathologi­
cal condition.

Thus the study of these enzymes like alkaline phosphatase 
and transamenases are considered very relevant to assess the 
physiological state of the goat reared on exclusive grazing 
management system.

Since the observed values in respect to the above mentioned 
enzymes agree well with the published values in the literature 
and no abnormal deviation was observed the experimental animals 
may be considered as physiologically normal.
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C. Pregnant goat i

Haemoglobin and packed cell volume (PCV) *

The mean haemoglobin volume (g/100 ml) is shown in table- 
36 and Fig. Via. During 1st, mid and end term of pregnancy the 
haemoglobin value was respectively 8,38+0,146, 8.36+0.117, and 
8,40+0,138 respectively, Thev values of PCV# in 1st, mid and end 
term period was respectively 26,41+3.00, 26,29+0,269 and 26,50+ 
0,281 (table 36 and Fig, Via)

The result of analysis of variance in respect to haematolo- 
gical parameters haemoglobin and packed cell volume (PCV#) are 
presented in the table 37, The result of analysis of haemoglobin 
(g/100 ml) value and packed cell volume (PCV#) value indicated 
that variation of haemoglobin and PCV between terms of pregnancy 
was nonsignificant. But the variation between individual was 
highly significant (P ^0,01) both in case of haemoglobin and 
PCV.

Blood glucose s

The mean blood glucose (mg/100 ml) value presented in 
table 36 and Pig, IVb during first, mid and end term of pregnancy 
was recorded respectively as 42,64+2.649, 39,69+1.923 and 36.30+ 
1.525.

The result of analysis of variance of blood glucose is 
presented in table 37, The blood glucose value showed a highly 
significant variation (P^- 0*01) between term of pregnancy, A 
highly significant (P ^0.10) variation between individual was 
also observed.
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The result of Duncan*s multiple rangg test (table-36) 
showed that Variation of blood glucose value between 1st and 
mid term of pregnancy was nonsignificant. When mean values of 
1st term and mid term were compared with the mean value ob­
tained in the end term of pregnancy the variation was. found to 
be significant (P 0,05) statistically.

Blood urea %

The mean blood urea values 1st, mid and end term pregnancy 
are presented in table and Fig, Vc. The blood urea value during 
1st, mid and end term of pregnancy was respectively 24,38+1,244, 
22.57+0.08? and 22,15+0.152.

Total serum protein, albumin.globulin and A/G ration

The values of mean total serum protein, albumin,globulin 
and a/O ratio are shown in table 36, Fi&V.

The mean total serum protein (g/100 ml) during first,mid 

and end term of pregnancy was respectively 6.26+0,144, 6,14+0.168 
and 6,15+0.085,

The mean value of serum albumin (g/100 ml) was 3,37+0,060, 

3.34+0,115a and 3,34+0,052 respectively in case of 1st mid and 
end term of pregnancy in experimental goat.

The mean serum globulin (g/100 ml) value during 1st,mid 

and end term of pregnancy in the experimental goat was respec­
tively 2,88+0.086, 2,76+0*078 and 2.92+0.051(table-36).
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The mean A/G ratio recorded was 1.19+0,036, 1.12+0,027 
and 1.11+0,021 respectively during 1st, mid and end term of 
pregnancy in the experimental goats(table-36).

The result of analysis of variance of total serum protein 
albumin, globulin and A/0 ratio are presented in table 37 and 38 
The result showed no significant variation between ter* in case 
of total serum protein, albumin,globulin and also in case of A/G 
ratio. The variation between individual was also found to be non­
significant in case of total serum protein, albumin,globulin and 
A/G ratio.

Serum calcium s

The mean serum calcium values (mg/100 ml) during 1st,mid 
and end term pregnancy are presented in the table-39 and Fig,
Vllb, The mean serum calcium value during 1st,mid and end term 
of pregnancy was 10.01+0.139, 10.02+0,151 and 9.49+0.134 res­
pectively.

The analysis of variance of serum calcium value are 
shown in table-40, The result indicated that there was a highly 
significant variation (P^0,01) of serum calcium value(mg/100 
ml) between the terms of pregnancy. It was further observed 
that the variation between individual was also highly signifi­
cant (P /- 0,01).

1

The result of Duncan1s multiple range test table-39 fur­
ther indicated that the serum calcium value observed during first 
and mid term of pregnancy were significantly higher(P ^ 0.05)

\when compared with the values obtained in the end term of pregnancy
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Showing values (mean +SE) of some haematological and 
biochemical parameters in pregnant Black Bengal goat 
with the result of Duncan*s multiple range test*

Parameters Pregnancy period
1st term Mid term End term

Hb g# 8.38+0.146 8.36+0,117 8.40+0.138
PCV* 26.41+0.300 26.29+0,209 26.50+0.281
Glucose mg/
100 ml

42.64+2.649a 39.69+1.923a 36.30+1.525b

Serum albumin g/100 ml 24,38+1.244 22.54+0.870 22,15+1.152

Total sdrum 
protein g/100 ml

6,26+0.144 6.14+0.168 6.15+0.085

Serum albumin g/100 ml
3.37+0.060 3.34+0.115 3.24+0.052

Serum globulin g/100 ml
2.88+0.086 2.76+0.078 2.92+0.051

A/G ratio 1.19+0.036 1.12+0,027 1.11+0.021

P 0.05
Means with atleast one superscript in common are not 
significantly different.
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Table - 37

Analysis of variance of soma haematological and bio­
chemical parameters in pregnant Black Bengal goat

Source of 
variation

d.f. Mean square
Haemoglobin Packed cell 

volume
Blood
glucose

Blood
urea

Bet terms 2 o.oosoF3 0.088C^S 80.4627** 11.3390^S

Bet indivi­duals
7 0,3646

yV-1.3600 84.6822 15.6496NS

Error 14 0.0351 0.1718 9.8774 0.0988

** P /— 0,01
NS = Nonsignificant
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Analysis of variance of some biochemical parameters 
(total serum protein, albumin, globulin and A/G ratio) 
in pregnant Black Bengal goat.

Source of 
variation d*f. / Mean square

Total
serum
protein

Albumin Globulin A/G ratio

Bet terms 2 0o0349NS O.Q501NS 0.0532NS 0.0162NS

Bet individual 7 0.1911NS 0,059r*S 0.0431NS 0,0049NS

Error 14 0.1312 0.0437 0.437 0.0078

NS « Nonsignificant
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It was further observed that mean values of serum calcium ob­
served during 1st term and mid term were nonsignificant*

Serum inorganic phosphorus :

The mean serum organic phosphorus values(mg/iOO ml) 

during 1st, mid and end term pregnancy are shown in table-39 
and Pig. Vllb* During 1st, mid and end term of pregnancy the

value was respectively 6*16+0.079, 5.38+0,130 and 5.75+0,135.
%

The result of analysis of variance of serum inorganic 
phosphorus is presented in table-40. The analysis of variance 
value registered a highly significant (P^0,01) variation 
between terms of pregnancy in the experimental group of animals. 

But the variation between the individual was not statistically 

significant.

The result of Duncan*s multiple range test (table 39) 
indicated that serum inorganic phosphorus was significantly 

higher (P ^-0.05) during 1st term of pregnancy when compared 
with the values obtained during mid and end term of pregnancy.

The values of mid and end term when compared, failed to show any 
significant difference among themselves.

Serum sodium and potassium j

The mean values of serum sodium and potassium are presented 
in table 39 and Fig. VUIb, The mean value of serum sodium(meq/ 

lit) was 118.92+3.499, 116.21+2.497 and 114.00 + 2,317 respective 
ly during 1st, mid and end term of pregnancy in the experimental 
group of animals.
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The mean serum potassium (aeq/lit) value (table-39 and 
Pig. VIII b) on the other hand was recorded to be 3.23+0,124, 
3.32+0,099 and 3.22+0*087 respectively during 1st, mid and end 
term of pregnancy in the experimental group of goats.

The result of analysis of variance of serum sodium (meq/ 
lit) and potassium (meq/lit) are shown in the table 40, The 
values Indicated that variations between terms oboth in respect 
to wodium and potassium were not statistically significant. But 
individual variation was highly significant (P d. 0.01).

Serum alkaline phosphatase activity :

The mean serum alkaline phosphatase activity (B.U,/100ml) 
during 1st, mid and end term pregnancy is presented in table-39 
Fig. IXb. The mean serum alkaline phosphatase activity recorded 
in this study was 5.84 + 0.369, 5.67+0.515 and 5,86+0.455 res­
pectively during 1st, mid and end term of pregnancy in the ex­
perimental groups of goats.

The result of analysis of variance of serum alkaline 
phosphatase activity (BU/100 ml) is presented in table-41. The 
value registered a highly significant difference between indi­
vidual but when compared between the terms of pregnancy the 
variation was found to be nonsignificant.

Serum glutamic oxalo-acetic acid and serum glutamic pyruvic
transaminase(SOOT and SGPT)activity :

The mean SGOT and SGPT is presented in table 39 and Fig. 
IXB. The SGOT activity during 1st, mid and end term of pregnancy
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was recorded respectively 109.30jh2.252, 108.08+2.879 and 
109.06+2.150. The mean value of SGPT activity during 1st, mid 

and end term of pregnancy were recorded to be 38.16+1.359, 
34.31+1.034 and 34,61+1.040.

The result of analysis of variance of serum GOT and GPT 
activity is shown in the table-41. The SGOT activity failed to 

show any significant difference both between terms of preg­
nancy and also between the individual. But SGPT activity showed 

significant variation between the individual. But SGPT activity 
showed significant variation between term (P 0*10) and in­

dividual (P Z, 0,05).

The result of Duncan’s multiple range test (table-39) 
Indicated that the SGPT activity was significantly higher (P4 
0,05) during 1st term compared to mid and end term of preg­

nancy, The variation between mid and end term of pregnancy was 
found to be nonsignificant in the experimental group of preg­

nant goats.

The observations recorded under this section were differ­
ent haemat©logical and biochemical parameters throughout the en­
tire length of pregnancy period. The entire pregnancy period 
was partitioned as early, mid and end term (late) pregnancy.The 
pooled data for early mid and end term pregnancy were analysed 
in order to find out effect of a particular term pregnancy on 
different parameter studied. The parameters studied under differ­
ent groups of animal of variable physiological stages were common
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Table - 39

Showing values (Mean +SE) of son® biochemical parameters 
in pregnant Black Bengal goat with the result of Duncan*a 
Multiple range test.

Parameters Pregnancy period
1st term Mid term End term

Serum Calcium mg/ 
100 ml

10.01t0.139a 10.02+0.151a 9.49+0.134^

Serum inorganic phosphorus mg/
100 ml

6#l6t0.079a 5.58+0.130b 5.75+0.135b

Serum sodium meq/ 
lit

118.92*3.499 116.21+2.497 114 +2.317

Serum potassium meq/lit
3.23+0.124 3.32+0.099 3.22+0.078

Serum Alkaline 
phosphatase acti­vity B.U./100 ml

5.84+0.369 5.67+0.515 5.86+0.455

Serum G0T( ug/ 
pyruvic acid libe­rated/ml serum) 
activity

109.30+2.252 106.08+2.879 109.06+2.150

Serum GPT( ug/ 
pyruvic acid libe­rated/ml serum) 
activity.

38.16+1.359a 34.31+1.034b 34.61+1.040

P 0.05
Means with atleast one superscript in common are not 
significantly different#
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Table'- 40

Analysis of variance of some biochemical parameters 
in pregnant Black Bengal goat

Source of 
variation

d.f. Mean square
Calcium Inorganic

phosphorus
Sodium Potassium

Bet. Terms 2
y 1*

0.7391 0,7121 48.4800NS 0.0274NS

Bet indi­
vidual

7 0.3674** 0.1589NS M.M.147.3443 0.2177**

Error 14 0.0591 0.0875 24.2564 0.0165

«P A. 0.01 
* P L- 0.05
NS m Nonsignificant
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Table - 41

Analysis of variance of some biochemical parameters 
in pregnant Black Bengal goat

Source of 
variation d.f. Mean square

Alkaline
phosphatase

SGOT
activity

SOFTactivity

Bet term 2 0.0874NS 3.331S^S 36.7500**

Bet indivi­
dual

7 **3.9792 101.6363NS 19.9840*

Error 14 . 0.4500 64.6870 6.0146

** P ^-0,01 •
* P A 0.05 
NS ■ Nonsignificant
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to facilitate a meaningful comparison. As already stated the 
Black Bengal goats in this group were likewise reared and 
maintained under grazing management system and no concentrate 
was made available during any part of their pregnancy period.

The values of haematological parameters studied in' this 
period failed to show significant difference between three differ­
ent terms of pregnancy. The haematological values observed in 
this study appeared a little lower than the reported value in the 
literature (Pyne et al., 1982) Similar observation was recorded 
in case of haematological values of post weaned maturing Black 
Bengal goats already discussed in the previous section. The 
reason for this low haematological value as already indicated 
might be the result of a competition between the host animal and 
gastrointestinal parasite for a common pool of nutrients. Under 
complete grazing condition there remained ample scope for recur­
rent parasitic infection and animals that were heavily para- 
si tisized might have bleeding ulcers and resultant imparement in 
the absorption of nutrients and minerals including iron. The 
level of bloodg glucose recorded in this study showed a signifi­
cant Variation (P /£- 0,05) between three terms of pregnancy,The 
level of blood glucose during 1st and mid term differ signifi- 
cantly. The level of blood glucose during and term was however 
significantly lower (P 0.05$ than other two terms of pregnancy 
Further the level of blood glucose observed in this group irres­
pective of term was much lower than the values recorded in
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preweaned and postweaned maturing goat. Swenson(1977) reported 
normal blood glucose value of adult goat to be as 45-60 mg/100 
ml .In the adult goat VFAs mainly acetic, propionic and butyric 
acids produced in the rumen as a result of fermentaflon of die­
tary components are utilised largely for energy purpose. The 
pregnancy period, particularly the later half, may be marked as 
period of highest metabolic activity. Since glucose is very 
essential metabolite for some tissues and a sudden significant 
drop in the circulating level of glucose during this period is 
suggestive of a stress in the input-uptake system and resultant 
negative shift in the pMnts of balance. It is well known that 
pregnancy stimulates feed intake,increases nutrient absorption 
and utilization efficiency. The partition of absorbed nutrients 
by the grased female has been explained on the basis of tissue 
metabolic rate. The maternal requirement for energy, mineral 
and protein exceeds usual maintenance level increasing progres­
sively with testation age and faetal development.

Sauvant and Bas(1979) studied the metabolic profiles in 
milch goat. It was reported that blood non-estarified fatty 
acids and to a lesser extent hydroxy butyric acid provided 
an estimate of the energy balance of goat in late pregnancy 
and early lactation. It was further concluded that plasm glu­
cose estimation was more informative in late pregnancy than 
early lactation.
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Chaiyabutr et al, (1982) reported that glucose synthesis 
and utilization increased during pregnancy and lactation in fed 
but not in starved goats. It was further observed that plasma 
glucose concentrations were maintained during pregnancy and lac­
tation in fed goat but decreased during 48 hours of starvation 
in pregnant goat.

The result of study of digestibility and DM intake kg/100 kg 
body weight presented in subsequent section indicated that DM 
intake in pregnant group of goat was a little lower than the 
values obtained in case of post weaned maturing goat and Instat­
ing group of goat. This lower level of DM intake in the pregnant 
group of goat might be the result of increased body weight due 
to feetal growth which hindered adequate energy intake under con­
tinuous grazing. The values of total serum protein,albumln,glo- 
bulin, A/g ratio and also serum urea did not show significant 
difference between the terms of pregnancy. The values of total 
serum protein, albumin, globulins and A/G ratio were comparable 
with the values recorded for post weaned maturing goat presented 
in the previous section.

Vidan and Rai (1983) reported values of some metabolic 
profiles at different physiological stages (Prepartum, partum 
and post partum) in goat. The values of total serum protein 
albumin, globulin during preparation and at the time of parturi­
tion were 6,62+0.20 and 8,54+0.32, 4,22, 5.46 and 2.44 and 
3*14 respectively. The values reported appear little higher 
than the values recorded in this study. The total serum protein
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value In Black Bengal goat reportedb by Pyne et al.(1982) 
was 5.85+0,16 g/100 ml. Thus values recorded for this group 
were within normal range for the species. The serum urea value 
recorded for this group was a little highr than the post 
weaned maturing toat but was much lower than the values record­
ed for lactating goat presented in the subsequent section,How­
ever the values recorded here were within the normal range for 
the species.

The values of macroelements likec calcium, phosphorus, 
sodium and potassium presented in this group showed that the 
(P < 0.05) different betwien the terms of pregnancy. It was 
further observed thatwhereas values of calcium was significantly 
higher both in 1st and mid term compared to the values recorded 
for end term of pregnancy the serum inorganic phosphorus value 
was only significantly higher in the first term compared to the 
values observed in mid term and end term. On the other hand values 
of both sodium and potassium did not record any significant dif­
ference between the terms of pregnancy,

Vidan and Rai{1983) recorded serum calcium and inorganic 
phosphorus values in preparaturn and parturient goats as 11.41+ 
0,10, 11.44 + 0.94 and 5.49 + 0.30 and 6.40 + 0.48 mg/100 ml 
respectively,

Baruah et al. (1984) reported serum calcium and inorganic 
phosphorus values in non-descript Assam goat as 10,53 and 4,05 
mg/100 ml whereas in Black Bengal goat the recorded values were
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calcium 9.05+0.12 and phosphorus 4.53+0,18 mg$ (Pyne et al, 

1982). These two reports however did not indicate the physio­

logical state of the animals under Investigation, The values 

recorded for pregnant group of goats were comparable to the 

values recorded in case of postweaned manuring goats presented 
in preceding section and lactatlng group of goats in succeding 

section.

Based on the observation on three different terms of 
pregnancy it may be concluded that during the later part of 

pregnancy period (end term) possibly there was certain imbalance 

in mineral nutrition particularly calcium and phosphorus. As 

will be seen subsequently that pregnant animals showed com­

paratively lesser amount of DM intake/100 Hg body weight. Preg­
nancy period is marked by enhanced nutritional requirement since 
maternal need is coupled with the faetal requirement. But ani­

mals during later part of the pregnancy period (end term) might 
have failed to cope with their nutritional demand due to some 

physiological barrier or availability of nutrients were sub 
optimal.

The lower blood glucose level observed during later phase 

of pregnancy in this group further supports this. Both calcium 
and phosphorus, as already explained have vital functions to 

play in metabolic process in the body apart from their role in 

oestoblastic process.



162

Level of serum sodium and potassium observed in this 
group were found to be in the normal range. Both potassium and 
sodium have a number of vital function in the body. Potassium 
and sodium influence osmotic equilibrium and facilitates seve­
ral enzyme reactions like pyruvic kinase and myosin ATPase. 
Sodium in addition is necessary for amino acid and glucose 
transport across the mucosa and cell membranes thus acts as an 
integral part of carrier mediated transport system. One of the 
major function of sodium appears to be connected with regulating 
acid-base balance and nerve irritability (Oser 1965).

The values of alkaline phosphatase recorded in this group 
did not show any significant variations between terms of preg­
nancy under Investigation (Table 39 and figure IXb). The values 
were, however, comparatively lower than the values recorded pre­
weaned suckling and post weaned maturing group presented earlier. 
It is well known that alkaline phosphatase activity is related 
with growth and osteoblastic activity under normal physiological 
condition and thus values are inversely related with age of the 
animal and adult stable value is lesser than values observed 
during their growth phase.

The values of alkaline phosphatase activity in this group 
is within normal range.

The concentration of SGOT and SGPT during pregnancy in 
goats showed that between terms of pregnancy SGOT did not show 
any significant difference whereas the values of SGPT showed 
significantly higher (P ^ 0^5) value during the first term
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compared to mid and end terms of pregnancy, The SGPT activity 

also showed significant (PZ_0,05) variation between Individuals. 
The concentration of both SGOT and SGPT activity ware much higher 

daring growth of postfieaned maturing goat and post parturient 
lactating £oats,

Marcos (1980) observed that AST values commenced at the 
low letfel and rose sharply alone with total cholesterol before 

calving and remained higher until 3 weeks after parturition 
and then fell again.

Martuza et al, (1980) reported certain clinically impor­

tant serum enzymes in Mariana cattle under various physiologi­

cal stages. It was observed that aspertate amino-transferase 

activity was higher in pregnant cow and alanine amino trans­

ferase was higher in early lactation. The overall trend of 
these two enzymes during growth, reproduction and milk produc­
tion agrees well with literatures available.

Thus from the study of different haematological and bio­
chemical parameters during pregnancy it appeared that animals 
maintained on grazing alone exhibited sign of some marginal 
nutritional inadequacy particularly in the later half of preg­

nancy in the form of lower serum concentration of glucose,cal_ 
cium and phosphorus but even in the face of this anticipated 

marginal nutritional stress experimental animals carried well 
and gave birth to normal featuses.
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D, Lactating goat (1st week to 15th week of lactation period)

Haemoglobin (HbK) and packed cell volume (PCV%) j

The mean haematologlcal value is presented in table-42, 

and Fig, XIa. The mean value of haemoglobin (g/100 ml) In the 
blood during lactation period on fortnightly interval from 3rd 

to 13th week of postpartal period was respectively 8,38+0,360, 

8.45+0,263, 8,08+0,0266, 8.16+0.293, 8.35+0*216, and 8.44+0.187. 
The mean value of PCV% in the same period was 26.25+0.645, 

26.33±0,548, 25.70t0.577, 25.93+0.591, 26.35+0.538 and 26.56+ 
0.388 respectively.

The results of analysis of variance of haematologlcal 

value are presented in table-43. The results of haemoglobin 
(g$100 ml) and packed cell volume (PCV90 during the lactation 

period showed variation between week were nonsignificant in both 

the cases. Ont the other hand the variation between individual 
was found to be highly significant (F ^-0.01),

Blood glucose and blood urea j

The blood glucose and blood urea values are presented in 

the table 42 and fig. IV and Vc, The mean value of blood glucose 
(mg/100 ml) during the different weeks during the experimental 
period in lactating goat was 42,65+1.520, 48.56+2.371,45.95 + 
3.136, 45.35+5.150, 44.27l2.303 and 43.20+2.510 respectively.

The mean urea (mg/100 ml) starting from 3rd week to 13th 
week of lactation period at fortnightly interval was respectively
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35.09+1.055, 33.87+1,350, 33.02+1.342, 34.82+2.018, 36.80+
1.481 and 32.07+1.963 (table-42).

v

The result of analysis of variance of blood glucose and 
blood urea are in the table-43. The result showed that there was 
no significant variation between week in both the cases. The 
variation between individual was however found to be signifi­
cant (P 0.05) in case of blood glucose value but not in case 
of values of blood urea.

Total serum protein, albumin.globulin and A/G ratio s

The mean values of total serum protein, albumin,globulin 
and A/G ratio are presented in table 42 and Fig.XIb. The total 
serum protein value (g/100 ml) recorded in this study during 
experimental period starting with 3rd week of lactation to 13th 
week of lactation was respectively 6.24+0.174, 5.79+0.350, 
6.18+0.268, 5.89+0.259, 5.69+0.211, 5.67+0.193. The mean value 
of serum albumin (g/100 ml) and serum globulin (g/100 ml) during 
this experimental period was 3.37+0.116, 3.25+0,250, 3.52+0,142, 
3.00+0*207, 3.17+0.175 and 3.13+0,102 respectively and 2,82+ 
0.142, 2.52+0.267, 2.62+0.183, 2.98+0,096,2.65+0.152 and 2.63t 
0,142 respectively.

The mean value of A/Q ratio observed during the lactation 
period under study was 1.29+0.080, 1.22+0,096, 1.39+0.145, 
1.04+0,058, 1.28+0.111 and 1.22+0.096, 1.39+0.145, 1.04+0.058 
1.23+0.111 and 1,22+0,071 respectively.
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The result of analysis of variance of total serum protein, 
serum albumin, serum globulin and A/Q ratio are presented in 
table-43 and 44. The result showed a nonsignificant variation 
between the weeks of lactation period in respect to all protein 
constituents studied. The individual variation however was found 
to be significant (P ^ 0,05) in case of total serum protein and 
serum globulin. The individual variation in case of serum albu­
min and A/G ratio was nonsignificant.

Serum calcium and phosphorus s

The mean serum calcium value (mg/100 ml) (table 45 and 
Fig, VXIIc) from 3rd week to 13th week of collection period in 
the lactating goat was recorded to be 10.51+0.186, 10.43+0.147, 
9.93+0.880, 9.85+0,441, 9.52+0.349 and 9.03+0.301, The mean 
value of serum inorganic phosphorus from 3rd week to 13th week 
of lactation period was 5.86+0.232, 6.00+0.106, 5.85+0.149, 
5.54+0,232, 5.70+0,168 and 5.60+0.147 respectively.

The result of analysis of variance of serum calcium and 
serum inorganic phosphorus are presented in table-46, The result 
showed that whereas serum calcium value registered a significant 
variation (P ^ 0,05) between the weeks under study the serum 
inorganic phosphorus did not show any significant variation bet- 
week weeks under study. The variation between individual was 
observed to be highly significant (PZ-0,01) inc case of serum 
inorganic phosphorus but nonsignificant in case of serum calcium 
values.
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Table - 43

toalysis of variance of some haematological (PCV,Hb) 
and biochemical (glucose and urea) parameters in lac- 
tating Black Bengal goat*

Source of 
variation

d.f. Mean square
Haemoglobin Packed cell 

volume
Blood
glucose

Blood
urea

Bet week 5 0.189#3 0.0800**3 36.8046NS 22.2844NS

Bet indivi­
dual

7 2.5076** 11.2862** 113.5676* 29.4506NS

Error 35 0.2010 0.6877 40.2122 17.8874

** P l- 0.01 
* P 0.05 
NS » Nonsignificant

l
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Table - 44

Analysis of variance of (serum total protein,albumin, 
globulin and A/G ration in lactating Black Bengal goat

Source of 
variation

d.f, Mean square
Serum total 
protein

Serum
Albumin

Serum
globulin

A/G
ratio

Bet weeks 5 0.4773NS 0.2751NS 0.1488NS 0.1066NS

Bet individual 7 1.1388* 0.3292NS 0,4841* 0.0929NS

Error 35 0,3716 0.2233 0.1899 0.0738

* P ,4-0,05

NS m Nonsignificant
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The result of Duncan1s multiple range test (table-45) 
indicated that there was a significant variation (P /_ 0.05) of 
serum calcium between the weeks under study as represented by 
the superseript in the mean values, H0wever mean values of 3rd 
5th and 7th week, mean values of 5th, 7th and 9th weekend also 
mean values of 7th to 13th week failed to show a significant 
difference among themselves. Rest of the values were found to 
differ significantly.

Serum sodium and potassium j
o

The mean serum sodium and potassium valuesa are presented 
in table 45, Fig. VIIIc, The mean serum sodium (meq/lit) value 
during the lactation period under study was 124.75+4.558,115.00+ 
3.401, 113.75+3.867, 118.88+2.039, 117.88+3.414 and 119.13+3.064 
respectively.

The mean value of serum potassium (meq/lit)during different 
weeks under studyw was respectively 3.09+0,076, 3.01+0.028,3.00+ 
0.053, 3.11+0.117, 3.20+0.090 and 3.38+0.103.

The result of analysis of variance of serum sodium and 
serum potassium are presented in table-46. The result showed 
that there was a significant (P /L0.03) variation between week 
in case of serum sodium but not in case of serum potassium.The 
variation between individuals on the other hand was highly sig­
nificant (P -^-0.01) in case of sodium but not in case of serum 
potassium values.
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The result of Duncan*s multiple range test (table 45) 
showed that there was a significant (PZ-0,05) variation int 

the mean values of sodium during different weeks. The mean 
values with common superscripts were not however significantly 

different among themselves. Thus mean value of 3rd week was sig­
nificantly higher than mean value of any one of the rest of the 

- weeks but the mean values from 5th week to 13th week were found 

to be nonsignificant indifference among themselves.

Serum alkaline phosphatase activity i

The mean serum alkaline phosphatase activity is presented 

in table-45 and Fig, IXc. The result showed from 3rd week to 134th 
week of experimental period in the lactatlng toat the value was 

5.01+0.352, 6,09+0.448, 5.72+0.472, 5.34+0,551*5.49+0.405, 5.12+ 
0,460 respectively.

The result of analysis of varianne of serum alkalinep phos­
phatase activity is presented in table-47. The value registered 
a nonsignificant variation between weeks and also between indi­
vidual under study.

Serum glutamic oxalo acetic acid and serum glutamic pyruvic

acid transaminase (SOOT and SGPT) activity j

The mean values of SOOT and SGPT activity are presented 

in table 45 and Fig. IXc.

The mean SGOT activity recorded in this study was 103.62+ 

7.678, 100.25+4.538, 109.15+4.385, 106.09+3.113, 110.27+3.777
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and 105.41+4,344 respectively. The mean SGPT activity on the 
other hand was respectively 39*55+2,592, 42,10+3*084, 41,64 + 
1.836, 35.13+3.368, 33.54+0.870 and 32.03+0.896.

The result of analysis of variance of serum glutamic 
oxaloacetic acid transaminase (SGOT) and serum glutamic pyruvic 
transaminase (SGPT) activity in lactating £oat are show* in 
tfcfcle -47. The result showed that variation between week was 
nonsignificant in case of SGOT and it was highly significant 
(P C 0.01) in case of SGPT. The variation between individual on 
the other hand was highly significant (P Z-0,01) in case of SGOT 
butdi difference was nonsignificant in case of SGPT value.

The result of Duncan’s multiple range test (table-45) 
showed a significant difference (P ^-0,05) in SGPT activity 
between different weeks of lactation period. The mean values 
during 5th week and 7th week and also 9th week and 13th week 
were found to be nonsignificant among themselves. The rest of 
the values however were significantly different.

Milk yield :

The mean milk yield in lactating goat is presented in 
table 48 Fig, X. The mean milk yield (kg)/w»ek starting from 2nd 
week to 13th week of lactation period was respectively 3.06+0,070 
3.28+0.075, 3.38+0.072, 2.99+0.73, 2.78+0.055, 2.48+0.063,2.01+ 
0.036, 1,64+0.034, 1.41+0.029, 1.04+0.019, 0.80+0.18 and 0.65+ 
0.013. Thus highest average milk yield was on 4th week and 
lowest on 13th week of lactation period under study.
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Table - 46

Analysis of variance of some biochemical parameters 
(calcium, phosphorus,sodium and potassium) in lactat- 
ing Black Bengal goat

Source of 
variation

d.f. Mean square
Calcium Inorganic

Phosphorus
Sodium Potassium

Bet weeks 5 2.4767* 0.2400PS 193.5720* 0,1564NS

Bet individual 7 1.379#S 0.6156 JLit
272,9500 0,1102^

Error 35 0.6990 0.1855 61.6277 0,0706

** P 4-0.01
* P 4-0.05
NS o Nonsignificant
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Table - 47

Analysis of variance of some biochemical parameters 
(alkaline phosphatase, SQOT and SQPT activity) in 
lactatlng Black Bengal goat.

Source of 
variation

d.f. Mean square

Alkaline
phosphatase
activity

SQOT
activity

SGPT
activity

Bet weeks 5 1.269#8 107.1712ns 149.9266**

Bet individual 7 3.2403NS JUL501.3194 37.6443®

Error 35 1.3337 126.3261 29.3625

** P L~ 0.01
* P ^0.05 

NS » Nonsignificant

I
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The average milk yield (Kg) individual animal during 
12 weeks of experimental period was also found to be highly 
vtoiable (table 48) and was statistically significant.

The result of analysis of variance of milk yield 
from 2nd week to 13th week of lactation period under study 
showed a highly significant variation (P A 0.01) both between 
weeks and between individual lactation goat(table-49).

The result of Duncan*s multiple range test (table-48) 
indicated a significant (P A 0,05) difference in milk yield 
amongst different weeks. In this case the mean values of 3rd 
and 4th week and also mean values of second and fifth week did 
not show any significant difference among themselves. Other 
values when compared among themselves showed a significant 
differences (P o,05).
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Table 48

Milk yield (bg) value (Mean +SE) in grazing Black Bengal goat 
from 2nd week to 13th week post partum alongwith the result 
of Duncan’s multiple range test milk yield (kg).

Days postpar­
tum in week

Average milk yield 
(kg)/week (Mean +SE)
n*12

Average milk yield 
of individual ani­
mal for 12 weeks 
(Mean +SE)

2nd week 3*06+0.070 2.12+0,287bCd

3rd wk , 3.28+0.075® 2.19+0.299b

4th wk 3.38+0.072® 2.07+0,279Cd

5th wk 2.99+0*073b 2.18+0.288bc

6th wk 2.78+0.055° 2.22+0.306b

7th wk 2.48+0.063d 2,01+0,290de

8th wk 2.01+0*036® 1.90+0.257®

9th wk 1*64+0.034* 2.22+0.324b

10th wk 1,41+0,229® 2.36+0*335®

11th wk 1.04+0.019h 2.11+0,259b°d

12th wk 0.80+0.0181 1.95+0.229°

13th wk 0,65+0.013^ 2.21+0.307b

P Z- 0.05

Means with atleast one superscript in common are not 

significantly different
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Analysis of variance of milk yield (kg) in lactating 
Black Bengal goat (2nd week to 13 week)

Source of 
variation

d.f. Mean square

Milk yield

Bet weeks 11 11.9333**

Bet animals 11 0.1999
Error 121 0.0172

** P /L0.01
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The results presented in this sectionc cover haematolo- 
gical as well as some selective biochemical parameters. The 
values are presented at fortnightly interval from 3rd week to 
13th week of postpartal period of lactating Black Bengal goats. 
The average weekly milk yield from second week to 13th week of 
lactation in these animals are also presented. The haematological 
values including haemoglobin and PCV did not show a significant 
difference between different post partal periods under study.
The values were a little lower as compared to the reported va­
lues for this species. These values are however comparable to 
the values presented for the other groups of goat in the pre­
vious section. It has been Indicated that the animals of this 
group and most other groups in this present investigation were
maintained exclusively on grazing management system without pro-

%

vision of any concentrate. It is will known that the grazing 
goats are alwasy exposed to recurrent infection of gastro intes­
tinal parasites. The climatic environment including significant 
rainfall during rainy season, might have favourned the recurrent 
parasitic infestation. Moreover a competition for a common pool 
of nutrients by the host and parasite, resultant possible in­
testinal ulcerion due to parasitic toxins deranged absorption of 
nutrients including minerals might have resulted into a lower 
haemoglobin values in grazing goats.

Similar observation has been recorded in sheep (Taylor, 
1934, Sharma and Kidwai 1971 and Biswas et al.,1986)
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The value of glucose observed in this study showed that 
thedifference between week was nonsignificant (Table 37). In­
dividual variation was however found to be significant (P -C 0.05). 
The values of glucose observed in this group was a little higher 
that the values observed in case of pregnant group and lower 
than the suckling kids. The values were however comparable to the 
values recorded for postweaned maturing goats reported in the 
preceding section. The recorded value in this group was within 
the normal range for this species as reposed elsewhere (Swenson, 
1977, Vidan and RaU983f Verma, 1967). A significant (P £ 0.05) 
variation between individual animals in this group might be 
related to superiority in competitive ability of some individual 
animals tod derive nutrients from the grazing field in the face 
of high metabolic requirements. But since the overall mean values 
during the entire experimental period were within the normal 
range it can be said that the grazing animals in the face of 
high metabolic requirements were able to maintain an output balan­
ce.

Sauvant and Bass (1979) studied the biochemical profiles 
of milch goats in relation to their nutritional status. It was 
concluded that plasma glucose estimation was more informative 
in late pregnancy than early lactation. Chaiyabtr et al,(1982) 
studied the metabolism of glucose during pregnancy and lacta­
tion in goat. It was observed that glucose synthesis and utili­
zation increased during pregnancy and lactation in fed but not
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starved goats. Thus it can be said that animals maintained 
per feet balance in energy metabolism. The values of total 
serum proteins albumin, globulin,A/G ratio and also blood 

urea concentration during the entire postpartal period under 
study did not show any significant difference between the 

weeks. The concentration of total serum protein and globulin, 

however, showed a significant (P <J3.05) variation between 
individual within week. Thev values of serum protein observed 

during different weeks in this group were a little lower than 

the values of total serum protein recorded in post weaned matur­
ing goats and pregnant group of goats presented in the previous 

chapter.

The concentration of blood urea was consistently higher 

during different weeks in this group compared to the values 

obtained in other groups of goats showed in proceeding section. 
The high concentration of blood urea at any time in ruminant 
animals may be the result of various factors like increased con­
sumption of proteinsiNPN (Pollan, 1970) high ammonia level in 

the rumen, increased catabolism and dehydration (Khan et al. 
1979). The lactation period is marked by a considerable strain
on the metabolism ofthe animal as a whole. The lactating udder

1

of goat utilizes 60-89# ofg glucose largely produced by neo- 
lllucogenesis and 14-41# acetate and a significant portion of 
aminoacids available to the animal as a whole (Llnzell,1968)
Thus low protein value coupled with comparatively higher urea 

level might be the resultant effect of any one or combination
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off factors discussed above* It is however more likely that 
grazing alone possibly failed to meet the nutritional require­
ment of the goats at point of higher metabolic demand and 
resulted some catabolic reaction in the body and utilization of 
body protein source for neogluc©genesis.

This is further substantiated by the observation that 
there was a significant (P £-0.05) drop in serum calcium values 
as the lactation period progressed. Apart from this the weekly 
milk yield of the experimental goats was considerably reduced 
compared to the reported milk yield of this sepcies under graz­
ing and concentrate supplementation $Agarwal and Bhattacharyya, 
1978, Ghosh et al.1982) The result of the serum inorganic phos­
phorus, sodium and potassium showed that whereas inorganic phos­
phorus and potassium did not show any significant difference bet­
ween the wehks under study serum sodium concentration exhibited 
a significantly (P £-0.05) higher values than the values obtain­
ed during rest of the weeks studied.

The concentration of sodium was found to be comparatively 
higher in the post weaned maturing goat but no such appreciable 
difference was observed in case of inorganic phosphours and pota­
ssium level. Bogin et al. (1981) reported that there was small 
difference in the level of serum minerals like calcium,magnesium 
sodium and potassium between young and adult Israeli goats. But 
-there was no distinct difference in the level of inorganic phos­
phorus .
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Baruah et al.(1984) on the other hand observed that 
animals under free grazing system showed a decreasing trend 
of concentration of serum calcium and inorganic phosphorus 
with advancement of age. The availability of nutrients by the 
grazing animals depends upon host complex factors like soil 
fertility, type of field cover, stage of maturity, season, 
etc.

However, the concentration of inorganic phosphorus, 
sodium and potassium in this study were within the normal range.

The alkaline phosphatase activity observed in this study 
did not show any significant difference between the weeks under 
study. This concentration was however lower than the concentra­
tion recorded for preweaned suckling kids and postweaned matur­
ing kids discussed in the previous sections.

The gradual decreasing trend of this enzyme with advance­
ment ofage has also been reported earlier by other workers also 
(Baruah et al., 1984)

The SGOT activity showed a highly significant variation 
(P^-0.01) between individual but variation between week was 
nonsignificant. The values of SGOT activity during lactation 
period did noi exhibit a definite trend and were low compared 

to the values observed in case postweaned maturing goats. The 
result was however comparable with the jJesult of preweaned suck­
ling kids and also pregnant goat. Thus under physiological
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condition SGOT activity might have some role particularly 
during growth phase, Bhattacharyya et all1Q84). observed a 
significant change in body weight SGOT and SGPT activity bet­
ween 9 to 23 weeks in Black Bengal kids and SGOT activity 
showed a significant positive correlation with body weight 
(r « 0,60) during the period under study. A significant indi­
vidual variation of SGOT activity in lactating goats, as hfcs 
been observed in this present study was also reported by 
Bas et al. (1980) , The SGPT activity showed a significant varia­
tion between weeks under study. The values of SGPT activity 
were comparable with the values of SGOT observed during suckling 
period and also during pregnancy.

During postweaned maturing period the values were much 
higher. The higher values during growth stage has hlso been 
observed earlier (Bhattacharyya, et al.,1984a). The overall 
trend of SGPT activity observed in this study was found to be 
comparatively higher during 3rd week to 7th week of lactation 
period.

The trend of average weekly milk yield also showed that 
prior to 9th week the milk production was comparatively higher 
but from 9 week onwards the average weekly milk yield declined 
which indicate possible involvement of this enzyme under normal 
physiological condition in synthetic activity of milk constitu­
ents during peak lactation.
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The result of study on milk yield during second to 

13th week of lactation period in the experimental goats 
showed a significant (P Z-0*05) variation in the average 
weekly milk yield. The average milk yield of individual ani­
mals during 12 week os lactation period under report also <s
showed a significant individual variation. The variation bet­
ween week is a physiological trend related with functional 
efficiency of secretory cells in the gland alveoli and is 
intimately linked up with nutritional and hormonal factors 
involved in lactogenesis and galactopoesis.

Individual variation of milk yield observed is with bio­
logical and is partly linked up with individuals ability to 
procure and assimilate available nutrients under free range 
condition and synthesize milk constituents. In the present 
study thepeak milk yield/week was attained by fourth week of 

lactation period with an weekly average value of 3.38+0.072 kg. , 
Theg gradual but consistent fall (P £- 0.01) in milk yield with 
yield advancing lactation after peak yield between 4th to 5th 
week ppstpartum in Black Bengal goat was also observed earlier 
(Agarwal and Bhattacharyya 1978), Ghosh et al.1982 reported 
lactation length and milk yield in Black Bengal goat grazed on 
para pasture 6 hour/day and supplemented with 250 gms concentra- 
te/doe/day. The average milk yield in 119 days lactation was 
19.25+0.37 kg with an mean weekly yield of 2.3+0.39/doe, In the 

present experiment observation was recorded from 2nd week to
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13th week of lactation for which exact comparison is not pos­
sible. But milk yield reported by them was higher than the 
yield recorded in this experiment. The addition of concentrate 
might have improved the weekly milk yield in the earlier re­
ports.

Dry matter intake (DM) under grazing condition :

i The details of digestibility and DM intake trial by 
chromic oxide and acid insoluble ash methods in three groups of 
grazing goats eg maturing, pregnant and lactating are presented 
in the table 50, The protein content of pooled feed sample was 
also analysed but the result is not shown in the form of table. 
But the value of pooled feed sample was 7.45+0,234,

The least square mean of body weight (kg) digestibility 
and DM intake 100 kg body weight in maturing pregnant and 
lactating group of goat are presented in the table-51. The 
overall mean of body weight kg total digestibility % and DM 
intake kg/100 kg recorded in this study in respective of the 
group of the animals was respectively 17.01+1.860,64,82+0.767 
and 2.86+0,073. The least square mean body weight (kg) in 
maturing, pregnant and lactating group of goat was 9.42+1,140, 
21,89+2,850 and 19.78+1.500 respectively.

The DM intake kg/100 kg body weight varied from 2.36 kg
to 3.2 kg in case of maturing goat 2,24 kg to 3.53 kg in case of 
pregnant and 2.55 kg to 3.41 kg in case of lactating goat.
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The least square mean of total digestibility in maturing 
pregnant and lactating group of goats were 67.1Of0,194, 63.95+ 
1.475 and 63.4lt1.337. Thema maturing group of goat though 
showed a little higher mean value of total digestibility of 
nutrients but it was not statistically significant when com­
pared with the rest of the two groups.

The least square mean value of dry matter intake kg/100 kg 
body weight in maturing, pregnant and lactating group of goats 
recorded respectively was 2.86+0.186,2.75+0,141 and 2,98+0,128.

The results of analysis of variance of digestibility of 
nutrients and dry matter Intake (DM) is presented in the table 
52.

The body weight of the maturing group of goat included 
in this study varied from 5-5 kg to 12.5 kg. In pregnant group 
of body weight varied from 14.7 to 34 kg and in lactating the 
body weight varied from 13.7 to 25.5 kg. The amount of chromic 
oxide fed/animal/day was 1 gm. The calculated digestibility of 
nutrients in maturing group of animals ranged from 69.38 to 
60.0096. In case of pregnant group it was 60,00 to 71.2596 and 
in case of lactating group it ranged from 61,19 to 67.5096,

The result of analysis of variance of digestibility and 
DM Intake in maturing pregnant and lactating groups of goat 
maintained exclusively under grazing condition showed that 
there was a significant (P^L-0.01) variation of body weight of 
different groups of animals included in this digestibility and
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DM intake trial. The result also showed that the digestibility 
in three experimental groups of goat did not differ significantly 
but the calculated DM intake kg/100 Hg body weight differed highly 
significantly (pZ.0,01) among themselves.

The regression of body weight was significant! in case of 
digestibility (P /-0,03) and DM intake/100 lg body weight(P 0,01).

The Duncan*s multiple range test table 51 indicated that 
there was significant (P/-0.05) variation of body weight between 
groups under study. The least square mean body weight of pregnant 
and lactating group of goat had significantly higher body weight 
than the maturing group of goats. The pregnant and lactating 
group of goat failed to show any significant difference in body 
weight among themselves.

The Duncan*s multiple range test further indicated that 
there was a significant (P ^L0,05) variation of DM intake bet­
ween the groups under study. The lactating group of goat showed 
a significantly higher (P z_0,05) values compared with the 
values obtained in case of maturing and pregnant groups of 
goats. Similarly maturing group of goats had significantly 
(p Z-0.05) higher value compared to pregnant group of goats.

Meteoriologlcal data :

The meteoriological data collected (shown in table 53 
and Fig, XI) were partitioned into three distinct season of 
the year, hot humid (June to October 15th), cold (October 16th 
to February 15th) and hot dry (February 16th to May) prevalnent
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Table - 51

Least square mean +SE of body weight (kg), digestibility % 
and dry matter intike kg/100 kg body weight in maturing (12 
to 36 wk age), pregnant and lactating group of Black Bengal 
goat under grazing condition alongwith the result of Duncan*s 
multiple range test.

Body weight Total
digestibility

Dry natter 
intake kg/100 kg 
body weight

Overall mean 17.01+1,860 64.82+0.767 2.86+0.073

Groups t
Maturing (12 to
36 wk of age) 
group

9.42+1.I40b 67.10^0.194 2.86+0,186a

Pregnant group 21.89+2.880a 63.95+1.475 2.75+0.l4lb

Lactating group 19.78+1.560a 63.41+1.337 2,98jr0.128C

Partial regression - 0.4025+0.1679 0.0706+0.0161

k P Z-0.05

Means with ateleast one superscript in common are 
not significantly different.
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Table - 52

Analysis of variance of digestibility and dry matter 
(DM) intake of maturing (12 to 36 wk), pregnant and lac-
tating group of grazing goat.

Source of 
variation

d.f. Mean square

Body wt (kg) Digestibility DM intake/100 
kg body weight

Bet group 2 235*178** lo.ossgF3 0,61148**
Regression on 
body weight

1 56.2940* 1.7329**

Error 24.8221 9.8016 0.090304
(14) (13) (13)

Figures in the.". parenthesis indicate number of error 
degree of freedom

** P Z-D.01, * P ^-0.05
NS « Nonsignificant



in this area* The mean maximum and minimum temperature in 
celcius during hot humid, cold and hot dry period were res­

pectively 32.68+0.270 and 25.46+0.109, 27.81+0.346 and 15.26 + 
0.333 and 34.56+0.302 and 21.53+0.400.

The mean maximum and minimum relative humidity (%) 

during the above three seasons were 88.35+0.401 and 68.01+0.987, 

84.40+0,625 and 44.02+0.831 and 78.64+1.080 and 42.42+1.203 
respectively. The mean recorded rainfall in mm was 9.80+2,02 

1.87+1.30 and 2.45+0.75 respectively.

The above climatological information had definite bear­

ing on field cover, nutrient content in the forage sample and 

also on feed intake by the grazing animals in different groups 
in different seasons.
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Table - 53

Showing temperature and hflraidity complex during the 
experimental period 1985 8c 86.

Season Temperature Relative humidity Rainfall
Mean +SE {%) Mean £SE min,

.....s.......... .....—-—--it— .......-........—i—   —■— Mean +SE
Max C Min C Max Min

Hot
Humid

32.68+0.270 25.46+0.109 88.35+0,401 68.01+0.987 9.80+
2.02“

June to 
Oct.15 n * 136 n«136 n»136 n«136
Cold 27.81+0.346 15.26+0.338 84.40+0.635 44,02+0.831 1.87+
Oct.16th 1.30“
to Peb.15tfe n*122 n*122 n»122 n-122
Hot dry 34.56t0.302 21.53+0.400 78.64+1,080 42.42+1.203 2.43+
Feb 16th 0.75
to May n*104 n=104 n=»104 n«104



193

The digestibility trial conducted during the month of 
July (Experimental year 1986-87) by use of chromic oxide as 
external marker and acid insoluble ash as an external marker to 
asses the feed intake under grazing condition and trial on diges­
tibility of the nutrients was found to give certain useful in­
formation* As already indicated it was a combined trial using 
reasonable number of animals from each of the three experimental 
grazing group e.g, post weaned maturing, pregnant and lactating 
groups. The result thus gives the scope for comparative evalua­
tion of the nutritional status (bf the three groups of animals 
under different physiological state. A single trial though hardly 
reflects the nutritional status for the entire length of experi­
mental period but the results are quite informative for evalua­
tion of overall nutritional status of the three different experi­
mental groups. It is seen from the results (table 50 and 51) 
that total digestibility of three groups of grazing goats was 
not significantly different. But DM intake kg/1l8$g body weight 
showed a significant difference (P 0.05). The overall mean 
values of three groups was 2,86+0.073.

The highest DM intake kg/100 kg body weight was recorded in 
case of post parturient lactating group of goats then followed 
the post weaned maturing group and lowest value was observed 
in case of pregnant group of animals. Physiologically the lac­
tating group of animals are expected to have enhanced metabolic 
activity ofor the synthesis of essential milk components.Thus 
observed highest DM intake kg/100 kg body weight in lactating
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group of aniraalsin the present experiment appears in conformity 
to our expectation. The post weaned goats showing positive grow­
th response equally have high nutritional requirement since 
these animals require nutrients for maintenance as well as far 
anabolic effect in the form of cellular proliferation,d eposition 
of protein fat, and osteoblastic activity.

In the present trial lowest DM Intake (kg/100 kg body 

weight in pregnant group of animals apparently appears very con­
fusing and misleading too. It is well known that the pregnancy 
period is mot crucial physiological period in life. During this 
period the animals derive nutrients for the maintenance require­
ments of their own as well as to meet the persistent growing 
demand of the developing faetus in the utero. As pregnancy pro­
gresses this demand for more nutrients is also increased. It was 
further observed that most of the animals included in this group 
were in the advanced stage of pregnancy. The only possible ex­
planation in this case might be that animals in their advanced 
stage of their pregnancy were physically handicapped to inDam 
about in search of nutrients in the grazing field. This failure 
in adequate nutrient intake during this advance stage of preg­
nancy might have been reflected in number of biochemical para­
meters like, glucose, serum calcium, phosphorus studied in this 
group.

A number of reports are available in the literature indicat­
ing digestibility of nutrients and DM intake both under grazing 
and stall fed condition in different species of livestock and
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goat in particular (Prosad, 1964, Joshi and Ludhri 1970,
Sexana and Maheswari, 1971, Hamada et al.. 1973.Devend ra 1967).

Arnald (1962) recorded a distinct seasonal changes in 
the pattern of grazing. Ghosh (1981) observed that DM intake 
(kg/100 kg body weight) did not significantly differ between stall 

fed and grazing group of Black Bengal goat. It was further ob­
served that season, sex had no significant influences on dry 
natter intake. The average range of DM intake varied from 2.0 
to 3.5 kg/100 body weight in different seasons. Thus the present 

observed value except in pregnant group appears in conformity 
with the reported values in the literature.

The analysis of forage sample as already pointed out was 
only restricted to analyses of protein in pooled forage sample. 
It was not possible to analyse all the different jkoximate prin­
ciples and mineral content of the samples. This could have been 
much more informative in the assessment of nutritional status of 
the animal.

The assessment of nutritional status of the animals ex­
clusively reared under grazing management system having a mixed 
variety of field cover is extremely difficult. The nutrient con­
tent of the forates vary from season to season. The variability 
are also seen in the different parts of the same forage. The 
animals under free grqzing system are very much choosy in nature. 
Thus collection of representative sample of forage for analysis 
is extremely difficult. In the present analysisof protein content
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of the. forage sample, collection was made as the animals 
grazed for a near representative sample. The crude protein 
content of grass samples are reported to vary considerably.

Singh and Jain (1981) observed that crude protein con­
tent of grass pasture varied from 5.34# to 9.22# during differ­
ent moth of experimental sample analysis. The corresponding 
values for mixed pasture was reported to vary from 5.81 to 
12,46#. The nutritive value particularly crude protein (CP) 
content of different varieties of grasses like Dinanath grass, 
3.03# (Banerjee and Mondal, 1974) Dhufegrass 2,65#(Panchauri 
1970) have been reported from time to time. The present result 
on protein content of mixed grass samples is within acceptable 
limit and assures rough estimate of the prude protein nutritio­
nal status of the grazing, A protein deficiency can be manifes­
ted in a variety of ways because of diverse functions it has in 
the living organisms. In animals it most often occurs simulta- , 
neously with the deficiency of energy and is interrelated with 
energy as to the lesions manifested. The clinical signs are loss 
of weight in adult or retarded growth in young, weakness,anaemia 
and poor hair cont (Cannon 1948). In the present experiment in 
all the groups such clinical manifestations were not observable. 
Thus a clear cut deficiency of dietary protein energy could hardly 
be predicted.
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Hameotherms increase feed intake in cold and decrease 
it in heat. The set ppint of temperature at which this occurs 
shows variability from one species to another and even within 
the same species. The differences have also been observed latween 
younger and older animals and nonlactating and lactating ani­
mals, Brobeck (I960) suggested thermostatic theory which recei­
ved special consideration in ruminants. Artificial induced tempe­
rature changes in the hypothalamns of goats altered feeding pat­
tern (Balch and Campling 1962) Although there remains scope for 
arguing as regards precise relationship between metabolic heat 
production and feed intake regulation these is no doubt that 
body temperature regulation and feed intake regulations are 
interrelated•

Temperature, humidity and rainfall all have direct impact 
on the nutrient content on the forage samples and indirectly on 
the nutritional status of the experimental animals. The tempera­
ture and humidity, in addition, dictate the feed intake of the 
animals.
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SUMMARY AND CONCLUSION

In poor country like India the increases in human popula­
tion is accompanied by increase in livestock population because 
later represents family wealth* The present population of sheep 
and goat alone is around 41.75 million. These are mostly owned 
by snail and marginal farmers of our country in small numbers.
In recent past research work has been intensified on different
aspect® fiutrition, breeding and management of our livestock in

.'v-

order to improve their production potential. But the main con­
strain lies with the supply fif balanced nutrition because of 
common competition for ingredients of concentrate ration for our 
livestock. Thus scientific recommendations like intensive and 
semi Intensive husbandry practice though apparently appear sound 
failed to produce desired impact amongst the economically non- 
vlble small animals owners. Further there has not been any 
organised survey conducted about the extent and nature of grass 
land, permanent pasture, village grazing ground.and forest 
grazing - land including their productivity in different agricul­
tural zones in India, Thus there is a growing demand to gather 
information on different aspects of pasture based nutritional 
resources and their productivity in different species of live­
stock. Keeping in view the above consideration, the prewent work
tas been taken up to assess the growth reproductive and produc-
:ive performance of Black Bengal goat reared exclusive on grazing
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management system on uncultivated pasture.

In the first section of this thesis an attempt has been 
made to asses the growth performance of preweaned suckling kids. 
The early growth is considered to be economically most accept­
able trait since it quickens the slaughter weight. The kids 
of this breed received mflk from the respective dam up to 11 
weeks of their age. The dams* nutritional source was grazing 
alone. The body weight, absolute gain in wt, percentage gain in 
wt. and feed efficiency studies all indicated that kids were in 
positive nutritional balance. The haematological and biochemical 
parameters studied at selective period of their life (4th weeks 
and 8th week) failed to indicate apparently any adverse nutri­
tional stress at the cellular level.

In the second section of this study the growth performance 
of postweaned Black Bengal kids from 12 week to 36 week of their 
life has been studied. The animals in this group were reared 
exclusively on grazing management system on uncultivated pasture 
on rotational basis for 8 hours a day. The field cover consisted 
mostly paragrass, dhub grass and different other varieties of 
uncultivated grasses types of them have not been typed. The 
growth performance measured in terms of body weight, absolute bo­
dy weight gain and percentage body weight gain at fortnightly 
interval indicated positive growth response and was suggestive 
of anabolic effect. The haematological parameters like Hb and 
PCV and biochemical study like blood glucose, prfcteln, urea,



minerals (calcium, phosphorus, sodium and potassium) and enzymes 
(alkaline phosphatase and transaminases) did not Indicate any 
adverse effect at the cellular levels rather results depicted 
physiologically normal functioning of thecells. The lower haema- 
tologlcal values were however suggestive of recurrent parasitic 
Infection in grazing animals and host parasite competition for 
a common nutritional pool.

The:! performance record of both preweaned and postweaned 
kids upto age of 36 weeks Indicated positive nutritional balance. 
But whether available level of nutrition was sufficient for opti­
mum expression of genetic potentiality in the breed under study 
remains to be ascertained.

In the third section of this thesis performance if the preg­
nant goat has been assessed ln| terms of birth of viable featus 

and supporting haeaatologlcal and biochemical study. The pregnant 
animals throughout the length of gestation period were reared on 
grazing management system, and gave birth to viable faetus. For 
haematological and biochemical study the entire pregnancy period 
was partitioned into early, mid and end term pregnancy birth of 
viable featus at the end of terms indicated nutritional suffi­
ciently to the pregnant dams. But the result of haematological 
and biochemical study indicated certain nutrition,:1 stress par­
ticularly at the later half of pregnancy. The haematological 
values were lower throughout the entire length of gestation period
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period^/ which might be the result of recurrent parasitic infec­
tion as in previous case. The biochemical profiles like blood 
sugar level, serum calcium and phosphorus concentration parti­
cularly in later half of pregnancy are suggestive of nutritional 
stress at the cellular level may be at a subclinical level.

Thus it can be concluded that grazing alone on uncultivated 
pasture even for 8 hours/day was just sufficient to meet the 
growing demand of the pregnant doe and therefore same extra nutri­
tional provision at the later part of pregnancy should be made. In 
fourth section of this thesis an attempt has been made to assess 
the productive performance of post parturient lactating does from 
second week to 13th week of lactation period only. The Black Ben­
gal goat is potentially low milk yielder so lactational perfor­
mance was studied for a prime lactation period only. The highest 
milk yield was recorded between 3rd to 4th week of lactation 
period and on subsequent weeks, and on subsequent weeks the yield 
gradually end consistently decreased. The trend of lactation curve 
was more or less identical when compared with trend exhibited by 
well nutished does. The yield when compared quantitatively with 
the published record showed some reduction thus suggesting nutri­
tional stress on biosynthetic mechanism at the cellular level,The 
haematological and biochemical results further confirmed this.
The haematological value was low. The biochemical values like low 
serum protein calcium and phosphorus concentration and high blood 
urea level, Thusn it can be concluded that nutrition available
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through grazing only was not sufficient during lactation period 
though milk production potential of this breed was very low,This 
low milk production purely under grazing, likely to affefit adver­
sely the growth rate of the suckling kids. Some extra allowance, 
during lactation period is considered beneficial. In the last 
portion of this thesis information incorporated include (1)result 
of digestibility trial and dry matter intake under grazing condi­
tion involving animals of different experimental group (2) result 
of analysis of pooled feed samples and (3) climatological data 
during the entire experimental period. The results of total diges­
tibility and calculated Intake in pregnant group has been ex­
plained in terms of physical barrier for continuous grazing during 
advanced stage of pregnancy.

The highest dry matter (DM) intake in lactating group of 
animals suggested enhanced nutritional demand for biosynthesis 
of milk constituents. The analysis of crude protein (CP) in the 
pooled feed sample gave a rough estimate about the status of pro­
tein nutrients in the grazing animals. The estimated value was 
within the normal ran^e. The climatologfcal data throughout the 
experimental period has not been correlated with any of the para­
meters studied. The data have been partitioned depending upoh 
into three major season of the year in this locality. The clima­
tic environment has influenced the overall performance of the 
different groups both directly through feed intake, and acting on 
thermoregulatory mechanism and indirectly through the growth and 
nutrient content of the field cover.
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Thus result presented in this thesis on the performance of 
Black Bengal goat under different physiological condition reared 
purely on grazing system normally practised by marginal farmers 
suggest the availability of nutrients from grazing alone on rota­
tional basis which was even above maintenance level favouring 
reproductive and production as well but for optimum expression of 
genetic potentiality some extra nutritional allowance in the form 
of concentrate particularly during growth phase, later half of 
pregnancy and lactation might be much more beneficial and remune­
rative. It is suggeeted that study of this nature should beinten- 
sified in different agrocliraatic zones in India. The future study 
should also ascertain available grass land in the area under study 
and admissible animal load/hectre of grazing land without any 
adverse effect on land/field cover. An utmost emphasis should be 
laid on the identification and nutritional evaluation of uncon­
ventional plant/fodder resources covering different seasons of 
the year in different geoclimatic regions. Development of field 
cover in non agricultural area of village side with nutritionally 
improved variety of plants/fodders, if possible with fertilizers 
particularly in the deficient areas will encourage villagers for 
self employment and assure better return.
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FUTURE SCOPE OP RESEARCH

About two-third of the world population of sheep and goat 
is in Asia. These animals are ever neglected and inspite of the 
neglect they had not only sustained but also thrived. About 19% 
of the animal are slaughtered in the India and inspite of any 
special effort they population is also exhibiting with increas­
ing trend.

The farmers* system of goat in India is very unorganised. 
Till now the animals are kept by nomad*s, following a migratory 
rules and mostly kept on thee crop residues, uncultivated pas­
tures, herbage and other vegetations along high ways, railway- 
tract, hills and forest areas.

Black Bengal goat is a very popular meat breed and its 
habitat is a high rainfall and humid area of eastern India. They 
are highly profilic breed and their mature body weight is not 
very high. Their consumption as one of theb best meat type 
breed of the world and it has high potentialities provided 
judicius management is practised.

In the National Planning for economic development of mar­
ginal farmers and landless agriculture labour, constant attention 
has been given in area ofl livestock raising. The popular species 
that has been envisazed in this programme are cattle, pig and 
poultry. Sheep and goat have also been considered but the area
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of operation is limited.

It is unfortunate, amongst livestock, sheep and goat have 
been considered to play a major role in soil erosion. It is true 
that they have role but not the only species who is to be blamed 
for it. In case of overgrazing even by cattle, such eventuality 
may take place.

The present investigation has indicated that a population 
of goat can maintain, grow and reproduce without being supple­
mented by any nutrient, neither by any concentrate nor by any 
shown fodder.

The norms of nutrients has indiated that goat required about 
3 to k% dry matter and the present experimental evidence has in­
dicated that such requirements are made available by the animals. 
It may be Investigation was undertaken in highly agriculturally 
advanced areas. The soil type is very fartile and the areis is 
agriculturally advanced. Hardly a plot is keft uncultivated. It 
means that under such intensive cultivated area the animals have 
to depend only on grazing on natural pasture.

It needs to be investigated further on the reproductive 
behaviour, litter size and other physiological parameters and 
a well planned comparison needs to be made in different soil 
types.
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