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CHAPTER - I 

I N T R O D U C T I O N  



I N T R O D U C T I O N  

- - -- - 

Both sheep and goa t  t h r i v e  well  i n  t r o p i c a l  c l imate  

and s u b s t a n t i a l l y  con t r ibu te  t o  the  b a s i c  economy of t h e  country 

providing wool, meat, milk and skin d i r e c t l y  f o r  human use and 

i n d i r e c t l y  by increas ing  s o i l  f e r t i l i t y  of unproductive land 

d i s t r i b u t i n g  manure and u r ine  while grazing and through folding. 

These two species  a r e  more important i n  a r i d ,  semi-arid and 

mountaneous regions where crop  farming a r e  no t  economically 

f e a s i b l e  due t o  scan ty . su r face  a s  w e l l  a s  under ground water 

resources. sandy and u n f e r t i l e  s o i l ,  poor water holding capaci ty  

and sca rc i ty  of ample p l a i n  and f e r t i l e  lands,  

Mostly, the  sheep and goat  a r e  maintained together  a s  

a s i n g l e  f lock  by l and less  labourers  and marginal farmers and a r e  

t o  undergo long mi-gration and l i v e  on poor and scanty vegeta t ion  

under harsh environmental and poor hygenic condition.  A s  per  1977 

l ives tock  census India  had 68 mi l l ion  goats  and 40 mi l l ion  sheep, 

con t r ibu t ing  255 mi l l ion  kg, of chevon, 890 mi l l ion  kg. milk, 

34.9 mi l l ion  pieces of sk in  and 101 mi l l ion  kg. wool and 14.6 

mi l l ion  pieces of skin,  respect ively.  

The goats  were reported more p r o f i t a b l e  than sheep by 

Abid (1970). Cook ( 1 9 7 0 ) ~  Acharya and Patnayak (19741, Wahid (1975) , 
Devendra (1978). Ghosh and Khan (1981) and Swain & &, (1982b). 

The p r o f i t a b i l i t y  was mainly due t o  t h e i r  higher  feed e f f i c i e n c y  

and d i g e s t i b i l i t y  of crude f i b e r  which was reported by Mia e t  a l .  



( 1 9 6 0 ) ~  Jang and Majumdar (19621, Gal lag  and Shc l ton  (19721, 

Devendra (19751, Gihad (1976),  :jog ( 1 9 7 6 ) ~  and Sharma and Rajora 

(1977) and b e t t e r  a d a p t a b i l i t y  with h ighe r  fecundi ty  and lower 

m o r t a l i t y  a s  repor ted  by Swain e t  a l .  (1982 b ) .  

Raleigh and Lesperance (1972) has  repor ted  t h a t  about 

40% of l and  su r f ace  is under range with  vege ta t i on  extremely hd te ro-  

genous i n  na tu re  and t h i s  could be b e s t  u t i l i z e d  by sheep and goa t ,  

wi th  major enphasis  i n  s o i l  conservat ion and d e s e r t  development - 
programmes t o  revegefa te  h igh ly  degraded range lands  through con- 

s e r v a t i o n  of a v a i l a b l e  vege ta t i ons  and f u r t h e r  reseeding with  l o c a l l y  

adopted and n u t r i t i o u s  g ra s se s ,  legumes and p l a n t a t i o n  of fodder 

cum f u e l  t r e e s  and shrubs.  

Our knowledge on r e l a t i v e  performance of n a t i v e  and 

c rossbred  graded sheep and goa t  under n a t u r a l  land cond i t i on  

managed e i t h e r  i n  t h e  manner t h e  sheep farmer u s u a l l y  manages h i s  

sheep o r  b e t t e r  management system i s  inadequate.  

I n  t h e  p r e s e n t  s tudy  t h e  performance of sheep and g o a t  

i n  semi-arid region under f r e e  grazing/browsing on degraded range 

land  was undertaken with  t h e  fol lowing o b j e c t i v e s  : 

1) Compare t h e  production p o t e n t i a l  of n a t i v e  ( ~ a l p u r a )  

sheep with  t h e i r  hal f -breds  (wi th  Rambouil let  F ~ S )  

2 )  Compare the  production performance of n a t i v e  ( ~ i r o h i )  

goa t  wi th  t h e i r  ha l f -breds  (w i th  Septa1  F ~ S )  a s  we l l  

a s  wi th  t h e  n a t i v e  and cross-bred sheep. 



3) Study the  n u t r i t i o n a l  s t a t u s  of these  two species  

during d i f f e r e n t  per iods of t h e  year. 

4 )  Study t h e  inf luence  of physical  environment on animal 

performance, 

5) Study the  r e l a t i v e  economics of sheep Vs. goat  under 

f r e e  range grazing/browsing with necessary hea l th  and 

managemental inpu t s ,  

This  study was expected t o  y i e l d  informations of t h e  

following p r a c t i c a l  u t i l i t y  : 

a )  Production remuneration management of  sheep and goat  

i n  n a t u r a l  range land i s  expected t o  provide p r a c t i c a l  informations 

on r e l a t i v e  economics of these  two species  and reproductive perfor- 

mance, s ince,  human i n t e r f e r a n c e  i n  conventional managemental sys- 

t e m  i n  most of t h e  organised farms inf luences  the  progress. 

b) Success of t h i s  type of farming w i l l  s ene  a s  a model 

f o r  i n t e r e s t e d  small/marginal farmers and a t t r a c t  them towards l ive -  

s tock e n t e r p r i z e s  due t o  immediate r e t u r n  without much investment 

and a t t a i n i n g  s e l f  su f f i c i ency  within a few years ,  

c) Success of t h i s  farming w i l l  a t t r a c t  agencies t o  

switchover from the  conventional l ives tock  managemental p r a c t i c e s  

which involves l o t  of man power, labour  unrest ,  expenditure on 

i n f r a s t r u c t u r e ,  feed/fodder and experimentation/management through 

non-committed regu la r  workers under unce r t a in i ty  of succesp a s  wel l  

a s  r e t u r n  of i n i t i a l  investment. 



d)  Nut r i t iona l  s t a t u s  of animals w i l l  provide informa- 

t i o n s  on s tocking r a t e ,  period and quan t i ty  of supplementary feeding 

a s  w e l l  a s  t h e  f u t u r e  pgan of improving range land e i t h e r  through 

conservation of na tu ra l  p a s t u e / c u l t i v a t i o n  of ce rea l  o r  leguminous 

fodder o r  p lan ta t ion  of fodder t r e e s  a s  deemed f i t  f o r  t h e  ag roc l i -  

matic condi t ion t o  meet t h e  demand of the  l ives tock  f o r  b e t t e r  

production. 

e )  Information on the  inf luence of physical  environment 

on animal performance w i l l  i n d i c a t e  the type of animals b e s t  s u i t e d  

t o  a p a r t i c u l a r  geographic/agroclimatic condition.  /' 



CHAPTER - I1 

REVIEW OF LITERATURE 



REVIEW OF LITERATURE 

- - - - - -  - ~ - - -  

Ranqe land: 

The range land was defined by Sampson (1952) a s  la rge ,  

n a t u r a l l y  vegetated, mostly unfenced and of low r a i n f a l l  a reas ,  

mostly grazed by domestic and game animals. Raleigh and Lesper- 

ance (1972) reported t h a t  t h e  range land comprises more than 

40% of e a r t h s  land and extremely heterogenous i n  nature,  s o i l  

type, a 1  ti tude and topography. 

Veqe t a t i o n a l  survey : 

Vegetational survey of ground and top  feed resources a r e  

genera l ly  conducted t o  give a p i c t u r e  of a p a r t i c u l a r  land i n  terms 

of percent  cover, botanica l  composition and y i e l d  pe r  u n i t  area.  

The various methods f o r  studying ground vegeta t ion  suggested a r e  

t h e  l ine - in te rcep t  by Canfield (19411, quadrat  count, pantographic 

char t ing ,  po in t  quadrat by Saxena (1974) and square f o o t  dens i ty  

by Stewart  and Hutchings (1936). For t h e  survey of t o p  feed resour- 

ces  with r e spec t  t o  d i s t r i b u t i o n  of t r ees ,  t h e  s tock  maping and 

s t r i p  survey was suggested by Bhimaya and Ahuja (1968). 

Estimation of physical  envirohment : 

Ambient temperature, r e l a t i v e  humidity, s o l a r  r a d i a t i o n  

and wind ve loc i ty  a r e  the  p r inc ipa l  f a c t o r s  determine t h e  physical  

environment a f f e c t i n g  t o  t h e  l ives tock  d i r e c t l y  o r  i n d i r e c t l y .  



Several indices l i k e  "effective temperaturew(~T),  "tem- 

perature humidity indexn ( T H I  ) by Mc Dowel1 (1972a) and Htemper- 

a ta re  humidity sunshine1' (THSI) by Thomas and ~charya( l981)  have 

been developed for  estimating the combined e f fec t  of d i f fe rent  

physical and environmental elements on animals. 

These methods of measurement have t h e i r  own limitations, 

The index #effective temperature* includes solar  radiation 

i n  addition t o  ambient temperature and humidity. Measurement of solar  

radiation requires sophisticated equipments and it i s  usually not 

recorded i n  most of the ~ e t e o r o l o g i d  stat ions.  

The ''temperature humidity indexn do not take i n  t o  acc- 

ount the diurnal variation i n  ambient temperature and humidity and 

e f f e c t  of solar  radiation. Both diurnal variat ion and solar  radia- 

tion, the l a t t e r  more exactly expressed i n  terms of hours of l i g h t  

are  especially important for  hot semi-arid regions. Hence, indices 

which do not take i n  t o  account of these factors w i l l  be l e s s  

applicable t o  express the t o t a l  e f f e c t  of physical environment on 

the animals, where as, incorporation of hours of day l i g h t  with 

temperature and humidity could give good index of the e f fec t  of 

physical environment on the animals, 

Hence, the "temperature humidity sunshine index* as  

reported by Thomas and Acharya (1981) fo r  c a t t l e  was used i n  t h i s  

s tady . 



Grazinq behaviour with reference 
t o  distance t ravel  : 

Distance t ravel  by the grazing animal has important 

bearing on the various productive performance of the stock. From 

time t o  time various methods have been suggested t o  account the 

distance covered by the grazing animals. Cory (1927) estimated the 

distance travelled by the animal by counting the number of steps of 

known length. Cresswell (1957) used range meter, Dwyer (1961) 

observed the animal and mapped i t s  movement, whereas Powell (1968) 

and Anderson and Kothmann (1977) used the Pedometer. 

I t  was reported by Powell (1968) t h a t  i n  temperate areas 

the hours of day l i g h t  were positively related t o  the distance 

walked by sheep i n  natural range land. Wind velocity i n  the cold 

desert  range was reported t o  be highly and inversely re la ted t o  the 

distance walked by grazing c a t t l e  by Malechek and Smith (1976). 

Anderson and Kothmann (1977) had reported tha t  the location of 

water as  well as the wetness of forage influences the distance 

travelled by grazing animals. Alexander and Williams (1973) have 

observed tha t  i n  dry areas with ambient temperature above 40°C, 

the goats can move 10 k m  but for  sheep 5 km was near the maximum. 

Lofgreen e t  -- a1.(1957), Arnold (1968 b) and Anderson and Kothmann 

(1977) had reported t h a t  as  forage ava i lab i l i ty  decreased, the 

animals spent more time on grazing and thus walked more i n  range 

land. 



I n  addi t ion  t o  these  condi t ions of ambient temperature, 

loca t ion  of water and topography, t h e . s i z e  of range land a l s o  i n f l u -  

ences the  walking dis tance.  Ter r i l l (1968)  had observed t h a t  sheep 

i n  small pas ture  walk 1.5 - 3.5 km/day and i n  unfenced range upto 

11 km/day. 

Some of the  observation with r e spec t  t o  d i s t ance  t r a v e l  

have been tabula ted  below i n  t a b l e  2.1. 

Table 2.1: Distance t r a v e l  by sheep and goat/day 

Sl.No. Travel d i s t ance  Species Condition Reference 

Sheep D r y  a rea  having Alexander and 
temperature above ~ i l l i a m s ( 1 9 7 3 )  
40 O C  

5.0-10. Omiles 

2.0- 3.0 miles 

3.8 miles 

11.0 lan 

1.5 miles  

4.0 miles  

6.0 miles  

-do- Under range ~ r e s s w e l l ( l 9 6 0 )  

-do- Under range ~ r i b e  (1949) 

-do- Under range Cor ~ ( 1 9 2 7 )  

-do- I n  unfenced range ~erri11( 1968) 

-do- Small paddocks of England(1954) 
s i z e  1-2 ac res  

-do- Paddock of 800 cory(1927) 
ac res  

Goat Dry a rea  having Alexander & 
temperature above Williams ( 19 73) 
40 O C  

-do- Under range cory(1927) 



Growth r a t e  of lambs and Kids: 

The observations on b i r t h  weight and growth a t  subsequent 

s tages  among d i f f e r e n t  breedbreed-crosses of sheep and goat  have 

been tabulated below i n  Table 2.2. 

Table 2.2: Bir th  and growth r a t e s  of lambs and kids  

~reed/Breed Species Growth r a t e  (kg), 
cross  Bi r th  Weaning Six One Reference 

month year  

(1 (2) (3) (4) (5) (6) (7) 

Mandya Sheep 

Marwari -do- 

Marnari x -do- 
Avikalin 

Chokla -do- 

Magra 

Nali 

Sonadi -do- 

Muzaf f a r inagr i  - do- 

Patanwadi -do- 

Malpura -do- 
( ~ a n g e  grazing) 

Bikaneri -do- 

Decani 

Banur 

2.05 8.50 11.76 18.57 Arora and Acharya 
(1976) 

2.64 - - 19.55 Sahni -- e t  a1. (1980) 

2.84 - - 20.57 - do - 
2.37 11.13 13.46 17.89 Acharya (1982a) 

2.98 11.70 20.14 27.99 - do - 
2.88 10.19 13.30 17.74 - do - 
2.40 9 . 2 9  13.22 18.95 -do - 
3.01 10.76 14-56 25.01 - do - 
2.99 13.68 - 21.90 - do - 
2.65 8.64 12.52 13.75 Acharya & &. 

(1980) 

3.20 12.10 17.60 31.90 Bhat and Bhat(1981) 

2.80 1lo00 14.30 19.60 - do - 
2.80 10.80 11.80 12.90 - do - 
1.90 8.10 15.00 16.50 - do - 
- 9.70 - 16.00 - do - 



Table 2.2 (contd.) 

Nellore Sheep Bhat and Bhat 
(1981) 

Rampur Bushair 

Avikalin Annual Report 
CSWR1,Avikana- 
g a r  (1976) 

d' Si roh i  Goat 

-do- 

-do- 

-do- 

-do- 

-do- 

Barbari 

Jamunapari 

Beetal  

Marwari 

Sanen Singh e t  &. 
(1977)- 

Black bengal -do- Khan and Bhat 
(1981) 

Malabari -do- 

Native Malpura -do- 
(non d e s c r i p t i v e )  

Acharya et &. 
(1980) 

S i r o h i  x Beetal  -do- Annual Report 
AICRP, Goat 
CSWRI (1981) 

Mafez (1962) reported t h a t  t h e  males were heavier  than 

females a t  b i r t h .  He a t t r i b u t e d  t h a t  the  males were under the  inf luence 

of male sex hormones secre ted  by t h e  gwads.  This  hormone has  an ana- 

b o l i c  e f f e c t  r e s u l t i n g  i n t o  f a s t e r  growth during pre-natal  development. 



Epstein and Herz (1964) repor ted  t h a t  the  body weight of females 

k i d s  were 6.3% l e s s  than the  males a t  b i r t h .  The cross-breeding 

was reported t o  produce lambs of h igher  body weight a t  b i r t h  by 

Sahni e t  al.(1980) and k ids  by Iqbalnath and Chawla (19781, res- 

pect ive ly ,  

Fac tors  a f f e c t  pre-weaninq qain: 

The pre-weaning ga in  of o f f sp r ing  i s  inf luenced by 

year  and season of b i r t h ,  sex, b i r t h  weight, breed and amount of 

milk consumed, Twombly e t  -- a l .  (1961) and Sidwell e t  a1,(1964) 

repor ted  d i f fe rence  a s  high a s  12.5 and 7.5 kg, r e spec t ive ly  between 

years  i n  the  weaning weights of columbia - Rambouillet e w e s ;  Hamp- 

s h i r e ,  Shropehires, Southdown and Merino breeds and t h e i r  c rosses ,  

E l t a w i l  -- e t  a1.(1970) found t h e  cont r ibut ion  of year  e f f e c t  i n  the  

v a r i a t i o n  of weaning weight t o  be 22.18 t o  26.76 percent  i n  Navajo 

ewes. Acharya & &.(1973) reported s i g n i f i c a n t  ( P  L O e o 1 )  in f luence  

of bred on weaning weight among Nali, Nellore x Nali, Nellore x Lohi 

and Mandya x Lohi ( ~ 1  and F2) sheep. They have a l s o  repor ted  s ign i -  

f i c a n t  (PLO.01) inf luence  of month of b i r t h  on weaning weight, which 

may be due t o  the  d i f fe rence  i n  a v a i l a b i l i t y  of grazing condi t ions  

and fodder and weather condi t ions a f f e c t i n g  t h e  general  comfort of 

the  ewe and lambs and ewe's milk y ie ld .  The sex of lamb (~L0.05) and 

ewe's weight a t  lambing (PL0.01) and season was a l s o  reported t o  

inf luence the  pre-weaning ga ins  among the  above breed groups, The 

lambs born during February-March was reported heavier  than those 



born i n  September and October, which may be p a r t l y  due t o  d i f f e rence  

i n  t h e  b i r t h  weight and p a r t l y  due t o  weather condition.  The i n f l u -  

ence of b i r t h  weight on pre-weaning gain was a l s o  observed by De 

Baca -- e t  a1. (1956) , Ray and Smith (1966) and El tawi l  -- e t  a1.(1970) 

and f o r  every kg increase  i n  b i r t h  weight t h e r e  was an increase  of 

5.95, 5.65 and 2.45 kg i n  weaning weight of crossbred, mixed range 

lambs and Navajo lambs, respect ively.  The milk y i e l d  of sheep was 

a l s o  reported t o  inf luence  t h e  pre-weaning gain. Acharya and Bawa 

(1971) while studying the  milk y i e l d  of Nali and Lohi sheep ind i -  

ca ted  highly s i g n i f i c a n t  (PLO.01) c o r r e l a t i o n  between pre-weaning 

gain and ewe's milk y ie ld ,  which i s  a funct ion of h e r  s i z e ,  and t h e  

n u t r i t i o n a l  and c l ima t i c  condi t ions i n  which she performs h e r  lac-  

t a t i o n .  Robinson -- e t  a1.(1969) had reported a l i n e a r  r e l a t i o n s h i p  

between the  milk consumption and body weight ga in  of lambs having 

a co-r re la t ion  value of 0.87. 

Chancres i n  a d u l t  body weiqht: 

The body weight changes of a d u l t  dry  animals recorded a t  

monthly i n t e r v a l s  by Acharya e t  a1.(1980) ind ica ted  t h a t  t h e  na t ive  

S i roh i  goats  exhib i ted  dec l ine  i n  body weights from February t o  Ju ly  

followed by an increase  during r e s t  of the  per iod except f o r  a major 

dec l ine  i n  October. The Malpura sheep l o s t  t h e i r  body weight from 

January t o  J u l y  followed by an increase  upto December. Theyexplained 

t h a t ,  t he  changes i n  body weight of both sheep and goat  c lose ly  

followed t h e  seasonal f l u c t u a t i o n s  i n  vegetat ion resources,  With t h e  

b 



cesa t ion  of monsoon, the  sur face  vegetat ion continued t o  dec l ine  

till t h e  new growth appeared i n  June-July, Thus, the  su r face  vege- 

t a t i o n  resource become sca re  with t h e  advance of time from January 

through June, r e s u l t i n g  i n t o  lower body weights of the  animals. 

From Ju ly  t o  December sur face  and top  feed resources were a v a i l a b l l e  

i n  plenty,and thus r e f l e c t e d  i n  higher  body weights during t h i s  

period, 

Inf luence  of physical  environment 
on body weicrht chancres: 

The inf luence  of physical  environment i n  terms of minimum 

and maximum temperature and r e l a t i v e  humidity on body weigh,t changes 

of S i r o h i  goats  and Malpura sheep during d i f f e r e n t  months was s tud ied  

by Acharya e t  -- a1.(1980). I t  was reported t h a t  t h e  sheep were a f f e c t e d  

more adversely by both minimum and maximum temperature while goats  

were no t  a f fec ted  a t  a l l ,  The r e l a t i v e  humidity had no e f f e c t  on 

a d u l t  body weight changes of n e i t h e r  sheep nor goat. 

Lacta t ional  performances: 

Lactat ion lenqth and Lactat ion v ie ld :  

The l a c t a t i o n  length and l a c t a t i o n  y i e l d  of d i f f e r e n t  breed/ 

breed-crosses of goats  has been tabula ted  below i n  t a b l e  2.3, 

Lactat ion curve : 

The milk y i e l d  among S i roh i  and S i roh i  x Beetal  goats  

maintained under semi-arid agrocl imatic  condi t ion of Rajasthan was 

reported t o  reach peak between t h i r d  and four th  week (Av.3.3 week) 



Table  2.3: Lac t a t i on  l e n g t h  and l a c t a t i o n  y i e l d  of  
d i f f e r e n t  breed/breed-crosses of g o a t s  

~ r e e d / B r e e d  Agegroup  Av.Lact. Av.Lact. 
y i e ld (kg )  length(days1 Reference c r o s s  of goa t s  (yea r s  

--- 

Jamunapari 

Barbar i  

S i r o h i  

Beetal 

Jhakrana 

Mehsana 

Bee ta l  

Alpine x Bee ta l  

Saanen x Bee ta l  

Jamunapari 

Black Bengal 

Malabari 

B e e t a l  x S i r o h i  

S i r o h i  ( ~ a n g e  
g raz ing )  

Bee ta l  

-- - ~ 

- 201.96 191.0 

- 107.12 150.13 

- 71.18 174.8 

A l l  Lact.  177.38 187.0 

- 121.80 114.7 

- 1.32kg/day 197.2 

- - 205.5 

F i r s t  Lact.  130.08 - 

Mehla and Mishra 
(1980) 

Khan and Bhat 
(1981) 

Annual Report , 
AICRP Goat, 
CSWRI ( 1981) 

Acharya & &. 
(1980) 

Singh & Acharya 
(1980) 



and between second and t h i r d  week (AV. 2.89 week) of post kidding, 

respectively i n  the Annual report,  AICRP,  goat, CSWRI, (1981). The 

average milk y ie ld  among Sirohi  was 0.468 and i n  Sirohi  x Beetal was 

0.472 kg/day, respectively. The peak y ie ld  among the  above breed/ 

breed crosses was 0.912 and 1.03 kg/day , r e s p e c t i v e l y . ~  

Greasy f leece  yield:  

The greasy 'f leece y ie ld  from adul t  sheep shorn a t  s i x  

monthly in te rva l s  and from lambs a t  the age of s i x  month has been 

tabulated below i n  t ab le  2.4 and 2.5 respectively. 

Table 2.4: Greasy f leece  yie ld  from adul t  sheep 
a t  s i x  monthly i n t e rva l  

 reedb breed cross Six monthly 
greasy f leece  Reference 
yield(kg) 

Chokla 

Nali 

Magra 

Marwari 

Sonadi 

Jaisalmeri 

Pugal 

Patanwari 

Lohi 

Decani 

Acharya (1982a) 

- do - 
- do - 
- do - 
- do - 
- do - 
- do - 
- do - 
Bhat and Bhat (1981) 

- do - 
(contd..) 



Table  2 .4 (contd. ) 

Muzaf f a r i n a g r i  0.64 Bhat and Bhat (1981) 

Avikal in  1.07 Annual ~ e p o r t ~ C ~ d ~ I ( 1 9 7 6 )  

Mamari  0.55 Sahni -- e t  a l .  (1980) 

Marwari & Avikal in  0.69-0.76 - do - 
Malpura ( range  graz ing)  0.55 Acharya -- e t  a1. (1980) 

Nal i  1.41 AICRP,S.B. (1981) 

Gaddi 

Malpura 

Dorset ,  Suf f o l k  x  
Malpura, Sonadi 

Table 2.5: Greasy f l e e c e  y i e l d  from lambs 
a t  s i x  months of age 

~ r e e d / b r e e d  
c r o s s  

F i r s t  s i x  monthly 
greasy  f l e e c e  Reference 
y i e l d  (kg)  

Malpura 

Nal i  

Chokla 

N i l g i r i  

Malpura 

Sonadi 

Dorset ,Suffolk  x 
Malpura, Sonhdi 

~ v i k a l i n ( ~ a 1 p u r a  
Rambouillet 

Acharya & &. ( 1980) 

AICRP,S.B. (1981) 

- do - 



Inf luence of phvsical  environment 
on areasy  f l e e c e  y ie ld :  

Temperature : 

The a i r  temperature was reported t o  be negat ive ly  co-rrela-  

t e d  with wool production of Bikaneri ewes by Nagarcenkar and Bhatta- 

charya (1964a) and the  v a r i a t i o n  i n  wool production due t o  a i r  

temperature was - t o  t h e  e x t e n t  of 50.8%. Negative co-r re la t ion  

between wool production and atmospheric temperature was a l s o  

reported by Findlay (19541, Findlay and Beakley (1954)  and Maule 

(1956). 

Rela t ive  humiditv: 

Daly and Car te r  (1955) while working with the  f l e e c e  growth 

of young Lincoln, Corr iedale ,  Polworth and f i n e  Merino maiden e w e s  

under housed condit ions and u n r e s t r i c t e d  and progressively restric- 

t e d  feeding on a standard d i e t ,  reported t h a t  t h e  r e l a t i v e  humidity 

alone had no inf luence on wool y ie ld .  Nagarcenkar and Bhattacharya 

(1964 a )  with Bikaneri ewes has a l s o  reported t h a t  t h e  atmospheric 

humidity alone has no inf luence  on wool y ie ld .  

Photoperiod : 

The inf luence of d i f f e r e n t  photop :eriod on wool production 

with Bikaneri  e w e s  was s tudied  by Nagarcenkar and Bhattacharya 

(1964 b) .  The con t ro l  animals were housed i n  thatched shed and were 

exposed t o  a l l  r igorousweather  condi t ions and o t h e r  groups w e r e  

provided with 1:2 l ight /dark and 2 : l  l i g h t  darkness. The wool 



production among experimental animals was increased s i g n i f i c a n t l y .  

The l i g h t  was reported t o  s t imula te  p i t u i t a r y ,  r e s u l t i n g  h igher  wool 

production, b u t  in tense  shedding of wool f i b e r  was however observed 

i n  the  groups s u b j e c t e d - t o  higher  photoperiod, and hence t h e  a c t u a l  

wool y i e l d  g e t  reduced i n  the  animals receiving l a r g e r  photoperiod 

f o r  a prolonged period, with the  conclusion of negative and l i n e a r  

c o r r e l a t i o n  of wool production with day . length .  I t  was a l s o  repor- 

t e d  t h a t  44.49% v a r i a t i o n  i n  wool production was due t o  t h e  day 

length.  

I n t e r a c t i o n  between r e l a t i v e  humidity, 
temperature and photoperiod: 

The shedding of wool was reported by Nagarcenkar and Bhatta- 

charya (1964 c )  due t o  t h e  r e s u l t  of i n t e r a c t i o n  between prolonged 

photoperiod, temperature and humidity which depressed t h e  thyroid  

a c t i v i t y  and increase  adrenal  gland sec re t ion  which i n h i b i t s  t h e  

wool growth and f i b e r s  thus  g e t  detached and slaughoff.  

Influence of cross-breedinq 
on qreasy f l e e c e  y ie ld :  

The cross-bred sheep was reported t o  produce more greasy 

f l e e c e  than the  na t ives  by various workers. Acharya and Arora (1972) 

repor ted  t h a t  the  F1 produced a s  a r e s u l t  of cross-breeding between 

na t ive  Halpura with e x o t i c  Rambouillet produce 67% more greasy f l e e c e  

than the  na t ives .  Higher greasy f l e e c e  y i e l d  among cross-bred was 

a l s o  reported by Knot e t  -- a1. (19621, Ramamurthy (19641, A m b l e  and 

Malhotra (1966), Singh and Tyagi (1969), Raina e t  -- a1. (1973 a ) ,  

Gopalan and Marutiram ( 19741, ~ c h a r y a (  1974) and Mani Hohan (1977). 



d e a t  f i r s t  kiddinq/lambinq and 
kiddinq/lambinq i n t e r v a l ;  

The age a t  f i r s t  kidding/lambing and the  kidding/lambing 

i n t e r v a l  i n  d i f f e r e n t  breedbreed-cross  of sheep and goat  has been 

presented i n  t a b l e  2.6 and 2.7, respect ively.  

I n  general  it was observed by Kumar e t  a1.(1980), Mehla 

and Mishra (1980) t h a t  the  cross-bred goats  had t h e  lower age a t  

f i r s t  kidding compared t o  t h e i r  corresponding na t ives ,  and t h e  

d i f fe rences  were 80 days i n  Beetal  x Alpine crosses.  and 71 days 

i n  Beetal  x Sannen crosses.  respect ively.  I t  was a l s o  reported 

by Longrigg (1961)~  Hulet e t  -- a1.(1969) and Las te r  et ~ ~ ( 1 9 7 2 )  

t h a t  t h e  ewes/does bred f i r s t  a s  lambs/kids had a higher  l i f e  

time production r a t e  than those bred a s  yea r l ings  and t h e r e  by 

s i g n i f i c a n t l y  increase  p r o f i t  i n  t h e  l ives tock  industry.  

Truppinq frequency : 

The non seasona l i ty  i n  breeding of goats  has  been repor ted  

by Amble -- e t  a1. (1964). Pant (1979). Devendra (1962) ,Devendra and 

Burns (1970). Rajkonwar and Borgohain (19781, Sing and ~ e n g a r ( 1 9 7 8 ) .  

The non seasona l i ty  i n  breeding a c t i v i t y  among sheep has  a l s o  been 

reported by Hafex (1953). Taneja (19661, Sahni and Roy (1967). I t  

was reported by Tyagi and Lavania (1968) t h a t  about 80% of sheep 

bred during June and October. 

Among the  na t ive  does of Bihar t h e  tupping frequency was 

reported h ighes t  during October (20.86%) followed by September 



Table 2.6: Age a t  f i r s t  kidding/lambing 

~reed/Breed  
cross  Species Age a t  f i r s t  kidding/lambing Reference 

Beeta l  

Beetal  

Goat 

II 

Beetal  n 

Beetal  II 

Barbari n 

Black Bengal n 

Beetal  x Si rohi  II 

Jamunapari II 

Native Malpura 11 

S i r o h i  II 

French Alpine II 

Alpine n 

Alpine II 

Alpine II 

Alpine Y 

Anglo nubian 

B e e t a l  x Alpine 

Beetal  x Alpine 

Beetal  x Alpine 

Beetal  

Malpura 

Avikalin 
Avivas t r n  
Very f i n e  wool(G~)  

II 

n 

I1  

I 1  

n 

Sheep 
n 
II 

II 

679 days Bhatnagar,et -- a1.(1975) 

776.09+5,26 - days Singh and ~ c h a r y a ( l 9 8 0 )  

107 weeks Prakash et &, (1971) 

77.87 weeks Khat ter  and Hishra ( 1977) 

21.6 months Dutt: (1968) 

15,27+1.76 months Rahman -- e t  a1,(1977) 
( 2 5 3  

741+19 days Annual Report, AICRP, Goat, 
(z9 1 CSWRI $1981) 

25.08-25.13 Singh and Singh (1974) 
months 

564+42 days Acharya, & &.(1980) 
(To 

767+21 - days Annual report,AICRP,Goat, 
CSWRI (1981) 

25.4 months G i l l  and Dev (1972) 

20.0 months - do - 
467 days Bhatnagar et &. ( 1975) 

598 days Kumar e t  a1.(1980) -- 
79.53 weeks Khat ter  and Hishra(  1977) 

25 months G i l l  and .Dev (1972) 

497 days Bhatnagar & &.(1975) 

71.54 weeks Khat ter  and Mishra (1977) 

520 days Kumar & &,(1980) 

600 days - do - 
854 Acharya & &.(1980) 

819+20( 204) 1 
852721(157) 1 Annual repor t ,  CSWRI ( 1978) 

1009E38(54) 1 



Table 2.7: Kidding/Lambing i n t e r v a l  

B r e e d b r e e d  Spec ies  
Kidding/ 

c r o s s  lambing Reference 
i n t e r v a l  

Black Bengal Goat 

Beetal 

7.46 + 1.23 months Rahman et a. (1977) 
(216) 

II 334.12+10091 t o  Singh and Acharya( 1980) 
381.64E3.14 

Native Malpura " 329+ 17 days Acharya et &. (.1980) 
(Non d e s c r i p t i v e )  ( 4 i )  

S i r o h i  

S i r o h i  x Beeta l  I' 

359 + 21 days Annual r e p o r t ,  AICRP, 
(52) Goat, CSWRI ( 1981) 

405 + 25 days  
(56) 

Malpura Sheep 432 + 32 days  Acharya, e t  -- a1. (1980) 

- -- - - 

(13.4%, J u l y  (11.68%)~ November (11.18%), June (10.14%), ~ u g u s t  

(8.16%), December (7.07%). January (4.74%). May (4.44%) ~ p d l (  3.18%) 8 

February (2.8%) and March (2.23%) by Singh e t  -- a1.(1978). 

F a c t o r s  a s s o c i a t e d  wi th  tuppinq frequency; 

Yeates (1949) r epo r t ed  t h a t  t h e  on s e t  of reproduc t ive  

a c t i v i t y  of sheep and g o a t  w a s  engendered by a l i g h t  s e n s i t i v e  

r e t i n o p i t u i t a r y  mechanism. Prasad ( 1954). F r a s e r  and ~ a i n g  ( 1969), u 



Ducker and Bowman (1970 a ,b) ,  Ducker -- e t  a1,(1970 a ,b)  Newton and Be t t s  

(1972) and Schanbacker (1980) have reported t h a t  under n a t u r a l  con- 

d i t i o n  both sheep and goat  tend t o  come i n  sexual a c t i v i t y  when the  

days become shor te r .  

Although the  evidence indica ted  t h a t  l i g h t  i s  a f a c t o r  

i n  regula t ing  the  incidence of oes t rus ,  t h e  p o s s i b i l i t i e s  e x i s t s  

t h a t  the  o t h e r  environmental f a c t o r s  may a l s o  share  some responsi-  

b i l i t y  i n  regula t ing  the  oes t rus .  The environmental temperature which 

i s  c lose ly  associa ted  with t h e  changes i n  l i g h t  under n a t u r a l  con- 

d i t i o n ,  suggests i t s e l f  a s  one of the  f a c t o r  of importance i n  t h i s  

respect .  However, the re  i s  no information i n  the  coml5ined e f f e c t  

of var ious c l ima t i c  f a c t o r s  on the  sexual a c t i v i t y  of sheep and 

goats. 

Kiddinq and lambinq freq-uency: 

The kidding and lambing frequency of na t ive  Malpura does 

and Malpura Sheep managed under na tu ra l  degraded range land over a 

period of 3 years  was s tudied  by Acharya e t  a1,(1980). The kidding 

was reported t o  occur throughout t h e  year  with t h e  maximum kidding 

during November (31.58%), followed by May (14.44%)~ ~ecember(l3,14%) 

and October (9.19%). The lambing was a l s o  repor ted  t o  spread round 

the  year  except f o r  June and September. The maximum lambing was re-  

ported during December (35.82%), followed by January (20.86%) and 

November ( 8.9 5%) , 



Chowla & &.(1980) r epo r t ed  t h e  inc idence  of  more than  

75% kidding was between November t o  March. 

Kidding and Lambinq performance: 

The observa t ions  on kidding and lambing performances wi th  

r e s p e c t  t o  kidding/larnbing p e r c e n t  and number of progeny p e r  100 

animal has  been presen ted  below i n  t a b l e  2.8. 

M o r t a l i t y  of sheep and qoat :  

With i n c r e a s e  i n h e r i t a n c e  of e x o t i c  blood f o r  b e t t e r  produc- 

t i v i t y  of ou r  indigenous breeds  f o r  milk meat and f i b e r  i n  g o a t s  and 

Table  2.8: Kidding and lambing percentage 

Breed/Breed Species Lambing Bas i s  of No.of 
c r o s s e s  % c a l c u l a t i o n  Proqeny/ Reference - - -  

100 animal 

Malpura Sheep 

Sonadi I 8  

Avika l in  I1 

Avivaston I1 

~ a l p u r a  (under  ' 
range 

S i r o h i  x Bee ta l  Goat 

~ i r o h i  ( range I# 

graz ing )  

55.62 No.of e w e s  - 
tubbed 

63.70 No.of ewes - 
tubbed 

70.79 No.of e w e s  - 
tubbed 

66.39 No.of ewes - 
tubbed 

82.482 No.of e w e s  82.48+_ 
14.12 a v a i l a b l e  14.12 

71.55 No.of ewes - 
tubbed 

84.193+ No.of ewes 91.936+ - 
9.629- a v a i l a b l e  9.71 

Annual r e p o r t  
CSWRI ( 1978) 

Acharya -- e t  al. 
(1980) 

Annual repor*, 
CSWRI (1978) 

Acharya & &. 
(1980) 



meat, wool and p e l t  i n  sheep, the re  i s  a h igher  tendency of morta- 

l i t y  and morbidity due t o  t r o p i c a l  and sub-tropical  hea t ,  especia- 

l l y  coupled with high humidity, conductive f o r  breeding and sur-  

v i v a l  of insec t s ,  t i c k s  and o t h e r  vec tors  which t ransmi ts  in fec -  

t ions .  These a r e  f u r t h e r  enhanced with high dens i ty  of animals pe r  

u n i t  grazing area,  poor grazing/browsing resources,  very l i t t l e  

supplementation with n u t r i t i o u s ,  c u l t i v a t e d  fodders o r  concentrate  

feeds,  l i t t l e  p o s s i b i l i t y  of grazing management which w i l l  h e l p  

preventing/reducing chances of re- infect ion,  e s p e c i a l l y  f o r  gas t ro-  

i n t e n t i n a l  pa ras i t e s ,  r e s u l t i n g  i n  increase  pre-disposi t ion of 

sheep and goats  t o  a number of diseases .  Under organised farm 

condit ions,  r e s t r i c t e d  grazing hours, t h a t  too  during uncomf or- 

t a b l e  per iod of the  day, confinement of animals i n  enclosures  i n  

high densi ty ,  f u r t h e r  adds t o  n u t r i t i o n a l ,  physical  and environ- 

mental s t r e s s  r e s u l t i n g  i n t o  high morbidity/mortality, t h e r e  by 

increas ing  expenditure through preventive,  cu ra t ive  measures and 

supplementary feeding. However, i n  general  t h e  morbidity and mor- 

t a l i t y  i n  goats  a r e  much l e s s  compared t o  sheep, due t o  t h e i r  d i f f -  

erence i n  grazing habbi t  and b e t t e r  a d a p t a b i l i t y  t o  var ious  adverse 

conditions.  

S tudies  conducted a t  d i f f e r e n t  organised farms revealed the 

mor ta l i ty  of sheep and goats  a s  below i n  t a b l e  2.9 and 2.10 and t h e  

causes of mor ta l i ty  i n  t a b l e  2.11 and 2.12,respectively. 
5 .) 



Table 2.9 : Mortality i n  sheep (%) 

Place Breed 0-3 0-6 3-12 
months months months Adults Reference 

CSWRI 
Avikanagar 

CSWRI, 
Avikanagar 

Sikim 

Sikim 

Sikim 

CSWRI, 
Avikanagar 

CSWRI, 
Avikanagar 

CSWRI, 
Avikanagar 

Nali  

Malpura 
( range 
grazing 

Gaddi 

Ramb. x 
Gaddi 

Merino x 
Gaddi 

Malpura 

Sonadi 

Avikalin 

16.39 56.66 - 31.25 Acharya & &. 
(1980) 

15.00 - 1.37 13.65 Annual repork, 
C S W ~  (1976) 
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Table 2.11; Causes of sheep m o r t a l i t y  

P lace  Per iod T o t a l  % d i e d  o u t  of t o t a l  R~~~~~~~~ 
dea th  Age dea th  wi th  reasons  

-- 

Sheep bree- 1981-82 745 A l l  age Pneumonia -61.00 
d ing  farm, group E n t e r i t i s  - 6-00 
Mumidipally - 6*00 Acharya(1982b) 

I n f e c t i o u s  
d i s e a s e  - 8.00 

D e b i l i t y  - 5.00 
Miscellaneous- 11.00 
Low body weight-3.00 

c e n t r a l  Sheep 1973-74 6291 -do- Pneumonia - 23.86 
breed ing  farm, t o  D e b i l i t y  - 15.66 

1979-80 E n t e r i t i s  - 3.83 
- do - 

H i s s a r  
S e p t i c  wound-3.06 
Miscellaneous-53.56 

% d i e d  o u t  of t h e  f l o c k  

CSWR1,Avika- 1976-79 - Adult  G a s t r o e n t e r i t i s  - 10.41 
nagar  (Malpura I n t e r n a l  - 

haemorrhage 
Acharya 

sheep on range 
g raz ing  Preda t ion  

Toxaemi a - 
Anaemia - 2.08 
P e r i t o n i t i s  - 1.04 
Miscellaneous - 6.25 

- Young G a s t r o e n t e r i t i s  - 22.72 
Preda t ion  - 10.60 
Toxaemi a - 7.57 - do - 
Anaemia - 4.54 
Pneumonia - 3.03 
Miscellaneous - 4.54 



Table 2.12 : Causes of g o a t  m o r t a l i t y  

% d i e d  o u t  of t o t a l  Reference P lace  Period Age dea th  wi th  reasons  dea th  

- - Young Pneumonia -42 . 00 
pashmina E n t e r i t i s  -13.00 

k i d s  Pneumoenter- Mazumdar 
i t i s  -10.00 - e t  .- a1.(1980) 
Cocc id ios i s  - 9.00 
Gas t roen te r -  
i t i s  - 7.00 
~ e a k / ~ e b i l i t y  - 7.00 
Nonspecific -12.00 

% d i e d  o u t  of t h e  f l o c k  

CSWR1,Avika- 1976-79 - Adult  L ive r  abcess  1 
naaa r (  ~ a t i v e  M a s t i t i s  1 
goa t  on range 
g raz ing )  

M e  tri ti s 1 1.19 Acharya e t  a l .  -- 
Pneumonia i each (1980) 
Toxaemia i 
Preda t ion  1 

Young Gas t roen te r -  
i t i s  -11.25 
Toxaemia - 3.57 
Preda t ion  - 3.75 
Congenital  - 3.75 
Pneumonia - 1.25 
I n t e r n a l -  
haemorrhage - 1.25 
Hepati ti s - 1.25 
Miscellaneous - 1.25 

E n t e r i t i s  -25.53 
Pneumonia/ 
Pneumo-entris -19.14 Annual r epo r t ,  
Septicaemia -14.89 CSWRI (1978) 
I n t e r n a l -  
haemorrhage -10.63 



Fac to r s  inf luencinq mor ta l i ty :  

The b i r t h  weight, sex and pre-weaning gain was repor ted  

t o  inf luence  the  s u r v i v a b i l i t y  of lambs by Bhasin (19681, Raina 

e t  -- a l .  (1973 b ) ,  Gala1 et &.(1974), Mani Mohan (1977) and Malik 

e t  a l .  (1980). I n  k ids  the  b i r t h  weight was reported t o  have a -- 
s i g n i f i c a n t  and d i r e c t  bearing on mor ta l i ty  during e a r l y  months 

of the  l i f e  by A l i  -- e t  a1. (1975) and M i t t a l  (1976). I n  a r i d  zone, 

mor ta l i ty  of Marwari lambs was reported t o  have s i g n i f i c a n t  co- 

r r e l a t i o n  (PL0.05) with t h e  minimum temperature by Prasad (1982). 

Nut r i t iona l  S ta tus  of Sheep and 
Goat durinq d i f f e r e n t  period: 

Feed Consumption: 

The observation .on feed consumption a s  percent  body 

weight a s  well  i n  terms of metabolic body weight has  been presented 

below i n  t a b l e  2-13 and 2.14. 

The wide v a r i a t i o n  i n  feed in take ,  s p e c i a l l y  i n  grazing 

animals a s  reported by Cardova e t  a1.(1978) was due t o  t h e  d i f fe rence  

i n  t h e  var ious  technique used f o r  i n d i r e c t  es t imation.  Gihad (19761, 

David (1980) and Kurar and Mudgal (1980) reported t h a t  t h e  goats  i n  

genera l  consume more feed than the  sheep. 

The dry  matter  in take  by Awasi sheep was repor ted  t o  be 

s i g n i f i c a n t l y  (PLO.01) lower under h e ~ t  s t r e s s  by Bhattacharya and 

Hussain (1974). The in take  was reduced by 1 4  and 50 percent  with 25 

and' 75 percent  roughage d i e t  respect ive ly ,  when the  environmental 



Table  2.13 : Feed i n t a k e  by sheep 

I n t a k e  DM 
b a s i s  Brded Reference 

80.0 g/kg metabolic Border Cheviot  Crompton et &. (1960) 
weight e w e  

8 3 . 0 g / k g  - d o -  - J e f f e r y  and Holder ( 1971) 

70.0 g/ - do -- Sonadi Sharma and Murdya (1974) 

30-94 g/ - do - Moore and Mott (1973) 

51-119 g/ - do - (~v=75 ,9g )  - Pfander (1970) 

51.1-88.2g/ - do - Utha sheep Cook and H a r r i s  (1951) 

36.3 g/ - do - A u s t r a l i a n  sheep F e l s  et &. (1959) 

44.1 g/ - do - - do - Pea r l e  and Vercoe (1961 ) 

65.7-88.3g/ - do - Utha sheep Cook e t  -- al .  (1962) 

43.5-58,0g/ - do - C a r l i f o r n i a  sheep Van Dyne and Meyer(1964) 

40-90 g/ - do - Grazing animals Cardova & &.(1978) 
i n  gene ra l  

35.0 g/ - do - Drooper sheep Gihad (1976) 

3.81% of body weight - L e  Houerou (1980) 

2-3% - do - - Rind Singh (1977) 

2.53-3.21% - do - Utha sheep Cook e t  -- a1.(1962) 

3.03% - do - Sonadi Sharma and Murdya (1974) 



Table 2.14 : Feed i n t a k e  by Goat 

I n t a k e  (d-r;y mat t e r  Breed Reference 
b a s i s )  

60.9 g/kg metabol ic  Toggenburg Jon= et s. ( 1972 ) 
weight 

4 0 , 5 g /  - d o -  Small E a s t  Af r i -  Gihad (1976) - can 

65.1 g/ - do - Jamunapari Sharma and Murdya ( 1974) 

80.325 
2 .36g /  - d o -  S i r o h i  k i d s  Singh (1979) 

3.39% of body weight 
+0.17 - S i r o h i  Singh and Bhat ia  (1982) 

3.24% - do - Assamese A l i  -- e t  a1.(1981) 

4.7% - do - - Rind Singh (1977) 

3.03% - do - Jamunapari Sharma and Murdya (1974) 

4,2+_0.13% - do - S i r o h i  k i d s  Singh (1979) 

temperature  was r a i s e d  from 22OC t o  32OC,. 9 Low d r y  m a t t e r  

i n t a k e  was a l s o  r epo r t ed  wi th  e l eva t ed  temperature by MC Dowell 

(1972 b )  . 
Est imat ion  of feed  i n t a k e  
by q raz inq  animals: 

Acurate de te rmina t ion  of t h e  amount of f e e w f o d d e r  

consumed by g raz ing  animals and t h e i r  d i g e s t i b i l i t y  i s  a s u b j e c t  

of cons iderab le  p r a c t i c a l  importance. Many approaches have been 

u t i l i z e d  t o  e s t ima te  t h e  i n t a k e  of g raz ing  animals,  however, none 

has  proved e n t i r e l y  s a t i s f a c t o r y .  Most i n t a k e  t r i a l s  measure 



d i f f e r e n c e  i n  " r e l a t i v e  consumption p o t e n t i a l s "  a s  repor ted  by 

Moore and Mott (1973) and Welch and Smith (19691, b u t  does no t  

g i v e  abso lu te  i n t a k e  value.  Therefore ,  i n t a k e  va lues  a r e  i n d i c a t i v e  

of r e l a t i v e  o r  r e l a t i v e  d i f f e r e n c e s  i n  p o t e n t i a l  i n t a k e  and have 

s i g n i f i c a n c e  f o r  fo rages  only  wi th in  a  given experiment. 

Arnold (1960 a ) ,  Hardison -- e t  a1.(1954) and Wilson -- e t  a l .  

(1971) repor ted  t h a t  due t o  t h e  heterogenous na tu re  of p l a n t  and 

g r a s s  s p e c i e s  of t h e  graz ing  land,  s t a g e  of growth and s e l e c t i v e  

g raz ing  of t he  animals and l i m i t a t i o n s  of us ing  f a e c a l  c o l l e c t i o n  

bag, t h e  convent ional  i n  v ivo  d i g e s t i o n  t r i a l  i s  no t  f e a s i b l e  i n  

range condi t ion .  Hence t h e  " i n d i c a t o r  technique"  has  been widely 

used f o r  e s t ima t ing  t h e  i n t a k e  and d i g e s t i b i l i t y .  The i n d i c a t o r  may 

occur  n a t u r a l l y  i n  t h e  forage  ( i n t e r n a l  i n d i c a t o r )  o r  may be admi- 

n i s t e r e d  i n  known amount ( e x t e r n a l  i n d i c a t o r ) .  The i n t e r n a l  i n d i -  

c a t o r s  a r e  used f o r  e s t ima t ing  d i g e s t i b i l i t y  whi le  t h e  e x t e r n a l  

i n d i c a t o r  f o r  f a e c a l  o u t  put .  

I n t e r n a l  i n d i c a t o r s :  

The i n t e r n a l  i n d i c a t o r s  used f o r  e s t ima t ing  d i g e s t i b i -  

l i t y  were chromogen by Reid -- e t  a1. (1950, 19521, Connon et &. 

(1963) ,  l i g n i n  by E l l i s  -- e t  a l .  (19461, Wallace and Vandyne 

(1970),  Barsaul  (19721, f a e c a l  calcium and phosphoraus by ~ i a n a  

and Rodriguez ( 1 9 7 0 ) ~  S i l i c a  by Kotb and iuckey  (19721, f a e c a l  n i t -  

rogen by Lancaster  (1949) ,Raymond & &, (1954) ,Kotb and Luckey( 1972), 



methoxyl by P h i l l i p s  and Goss (19351, Richards and Reid (1952),  

Anthony and Reid (19581, and f i b e r  i b y  Raymond e t  -- a1.(1954). 

Exte rna l  i n d i c a t o r s  : 

The e x t e r n a l  i n d i c a t o r s  used f o r  e s t i m a t i n g  f a e c a l  o u t  p u t  

w e r e  chromic oxide by Edin ( 1 9 1 8 ) ~  Schurch -- e t  a1.(1950), Dansky and 

H i l l  ( 1 9 5 2 ) ~  Hardison and Reid (19531, Kane & &.(1953), Smith and 

~ e i d ( 1 9 5 5 1 ,  Corbe t t  -- e t  a1. (1958, 19591, Brison and Pigden (19581, 

Hardison -- e t  a1.(1959), Elam et &.(1962), polyethylene g l y c o l  by 

Sperber -- e t  a1.(1953), Corbe t t  -- e t  a1.(1956, 1958, 19591, Hopson and 

MC Croskey (1972),  chromium compounds l i k e  chromium ch lo r ide ,  sodium 

chromate, Cr- label led e r y t h r o c y t e s  o r  haemoglobin, metal  ox ides  l i k e  

f e r i c  oxide, te tanium oxide, minera l  sa l ts  l i k e  barium su lpha te ,  

cuprous th iocyana te ,  r a d i o  a c t i v e  markers l i k e  51 C r ,  131 B a ,  51 C r -  

EDTA wi th  polyethylene g lyco l ,  106 RU ( ruthenium),  91 Y ( y t t r i u m ) ,  

140 LA (Lathanum), 95 ~ r ( ~ i r c o n i u m ) ,  46 Sc, 47 SC (scandium) ,144 

C e  (cerium),  198 AU (go ld)  by Kotb and Luckey (1972) and nea r  i n f r a r e d  

r e f l e c t a n c e  spectroscopy (NIRRS) by Norr i s  e t  a1.(1976), Count and 

Rodlof t  (1979) . 
Methods of  adminis t r inq  Cr20g : 

The chromic oxide, widely  used a s  an e x t e r n a l  i n d i c a t o r  w a s  

suggested t o  be f ed  i n  form of  p a l l e t s  by Brison and ~ i g d o n ( 1 9 5 8 ) ,  

T h i l l  -- e t  a1.(1978) and i n  g e l a t i n e  capsu le  by Putnam e t  a1.(1957). 



Per iod  f o r  feedinq Cr203 : 

The p2eliminary feed ing  of Cr203 was suggested t o  be 5 days 

by Van Dyne ( 1 9 6 8 ) ~  7 days by Harding and Reid (19531, Majumdar & &. 

(1962) and 11 days by Leonard and James (1977). 

Time of f a e c a l  sample c o l l e c t i o n :  

The recovery of Cr203 was r epo r t ed  t o  be h ighe r  i n  morning 

hours  than  i n  evening by Hardison and Reid (1953) 0 Smith and Reid, 

( 1 9 5 5 ) ~  Bloom e t  a1. (1957). Using r eg re s s ion  a n a l y s i s ,  Ri t tenhouse 

(1969) concluded t h a t  a morning grab  sample gave a better e s t i m a t e  

of f a e c a l  product ion than  taken  i n  t h e  evening. 
, 

Est imat ion of  chromic oxide : 

The concent ra t ion  of chromic oxide was e s t ima ted  by ashing,  

d i g e s t i o n  and absorbance by Germain (19561, H i l l  and ~ n d e r s o n ( l 9 5 8 ) ~  

Zivkovic and Nowar (1977) and Fenton and Fenton (1979).  

Disadvantaae of t h e  use  of Chromic Oxide: 

The f a e c a l  e s t ima t ion  through chromic oxide technique was 

repor ted  t o  be over  e s t i n a t e d  by 14%, s ince ,  t h e  faecal ash  i s  n o t  

inc luded  i n  t h e  s tandards  by Connor -- e t  a l .  (19631, Lesperance and 

Bohman (1963) , 11-24% due t o  faecal grab  sampling by Theurer, (1969) 8 

19 and 17  % with  -- ad l i b  and r e s t r i c t e d  feed,  r e s p e c t i v e l y  by Wheeler 

(1962) and non a p p l i c a b i l i t y  of s i m i l a r  r eg re s s ion  equa t ion  f o r  a l l  

t ypes  of animals by Rosiere  e t  -- a l .  (1980). 



Keeping i n  view the  I; disadvantages it was concluded by 

Raleigh e t  a1.(1980) t h a t  : -, -- 
i )  The CrZOj can be used only f o r  est imating i n t a k e  and o r  

d i g e s t i b i l i t y  on a comparative b a s i s  b u t  not  on absolute  b a s i s .  

ii) The comparison should be r e s t r i c t e d  t o  one t r i a l  and 

comparison between t r i a l s  o r  t r i a l s  a t  d i f f e r e n t  time and d i f f e r e n t  

condi t ions should not  be compared. 

iii) The animals used should be a s  near ly  a l i k e  a s  possible .  

i v )  Estimation of C r a O j  should be done under uniform analy- 

t i c a l  condi t ions and be compared t o  same standard and be analysed 

by the  same person. 

Samplinq technique of pasture:  

Due t o  heterogenous nature of grazing land, progressive 

changes of physical ,  chemical and botanica l  c h a r a c t e r i s t i c s  of 

forage and s e l e c t i v e  grazing of animals, var ious sampling techniques 

of pas ture  suggested were oesopageal f i s t u l a  by Fdlefsen et a. 
(1960), Bredon -- e t  a l .  ( 1 9 6 7 ) ~  Campbell -- e t  a1.(1968), J e f f e r i e s  and 

Rice ( 1969), Langlands ( l969) ,  Wallace et &. (1972) a e i g h t  hours 

hand plucking following t h e  animal f o r  th ree  consequi t ive days, 

c o l l e c t i o n  from mouth p r i o r  t o  swallowing, and random sampling by 

Ramrnurthy and Talapatra  (1968) f o r  c o l l e c t i o n  of l a r g e  represen- 

t a t i v e  samples. 



Nut r i en t  d i q e s t i b i l i t y  by sheep and goat :  

The n u t r i e n t  d i g e s t i b i l i t y  of sheep and g o a t  w a s  r epo r t ed  

t o  be of s i m i l a r  na tu re  except  f o r  crude f i b e r  by Hossain (1960). 

Mia -- e t  a1.(1960), Jang and Majumdar (1962). Devendra (19751, Gihad 

(1976). Hog (1976). Sharma and Rajora (1977). Devendra (1978) 

which w a s  h ighe r  i n  goa ts .  However, t h e  d i g e s t i b l e  energy a v a i l a b l e  

p e r  Kilogram of d r y  ma t t e r  consumed by sheep and g o a t  was r epo r t ed  

t o  be non s i g n i f i c a n t  (~L0 .05 )  by Gihad (1976). 

Nu t r i en t  requirements by sheep and uoat:  

The n u t r i e n t  requirement f o r  maintenance by sheep and g o a t  

has  been presen ted  below i n  t a b l e  2.15 and 2 .16,respect ively .  

Table 2.15: Nu t r i en t  requirement by sheep/day 
(maintenance) 

Nu t r i en t  requirement Reference 

45.0 g DCP/35 kg body weight Patnayak (1981) 

123+16 KcalM~/kg  Metabolic body Young and ~ o r b e t t (  1968) 
(i27.. , t  14 t o  weight 
146 23) 

43 W + 387 K c a l  ME,where - do - 
W = l i v e  weight kg. 

255 K c a l   kg Metabolic body Martin -- e t  al .  (1976) 
weight 

0.132 M c a l  ME/ - do - Smith and Williams (1973) 



Table 2.16: Nu t r i en t  requirement by g o a t  /day 
(maintenance) 

-- 

Nut r i en t  requirement 
- -  

Reference 

2.85 g ~ c P / k g  Metabolic body 
weight 

2.5 g - do - 
134.75 Kcal DE/ - do - 

100.67-128.56 Kcal ME/ -do- 

Singh and Sengar (1970) 

Majumdar (1960) 

Singh and Sengar (1970) 

Majumdar (1960) 

Kurar and Mudgal (1980) 

Webster and Wilson (1966) 

Mackenzie (1967) 

Kurar and Mudgal (1981) 

-- - - 

I t  was r epo r t ed  by Coop and H i l l  (1962) t h a t  t h e  g raz ing  

animals requi red  h ighe r  d r y  o rgan ic  ma t t e r  t han  t h e  s i m i l a r  animals  

i n s i d e  t h e  pens. The requirement of energy was a l s o  r epo r t ed  h i g h e r  

t o  t h e  e x t e n t  of 24% by Langland : et ~ . ( 1 9 6 3 )  and t o  an e x t e n t  

vary ing  from 10-27% by Young and Corbe t t  (1968) by t h e  g raz ing  

animals compared t o  t h e  similar  animals penned 

Re la t ive  economics: 

The goa t s  w e r e  r epo r t ed  more p r o f i t a b l e  than sheep by 

Abid (1970) , Cook (1970),  Acharya and Patnayak (19741, wahid(19751, 

Devendra (19781, Ghosh and Khan (1981) and Swain et &.(1982). The 



p r o f i t a b i l i t y  was mainly due t o  t h e i r  higher  feed e f f i c i e n c y  and 

d i g e s t i b i l i t y  of crude f i b e r  which was reported by Mia & &.(1960), 

Jang and Majumdar (19621, Pant et &.(1962), Gallag and Shel ton 

(19721, Devendra (19751, Gihad (1976) and Sharma and ~ a j o r a ( 1 9 7 7 )  

and b e t t e r  a d a p t a b i l i t y  with h igher  fecundity and lower mor ta l i ty  

a s  repor ted  by Swain g& g. (1982 b) . 



CHAPTER - I11 
MATERIALS AND METHODS 



MATERIALS AND METHODS 

SITE OF EXPERIMENTATION 

The study was undertaken a t  the  Central  Sheep and Wool 

Research I n s t i t u t e ,  Avikanagar ( ~ a j a s t h a n )  located a t  an a l t i t u d e  

of 326 meters above mean sea l eve l  (26.18O l a t i t u d e  and 75.25@ 

longitude) .  The maximum and minimum temperature ranges from 27O- 

43OC and 4OC - 16OC, respect ively.  The average r a i n f a l l  i s  53 cm, 

but  it i s  highly var iable  both i n  quantum and d i s t r ibu t ion .  Most 

of the  r a i n f a l l  i s  between ea r ly  July  and September months. The 

land i s  sandy t o  sandy-loam with 3.5% clay, 2-2.5% s i l t  and 90-95% 

sand. The i n f i l t r a t i o n  r a t e r  f i e l d  capaci ty and water holding capa- 

c i t y  va r i e s  from 14-16 cm/hr, 6.85-7.10% and 18-20 inch, respec- 

t ive ly .  So i l  pH var ies  from 7.2 - 7.5. The organic carbon va r i e s  

from 0.14 - 0.17% and t o t a l  ? nitrogen 0.012-0.02%. The ava i l ab le  

P 0 and t o t a l  K20 ranges from 25-40 and 175-200 kg/ha, respect ive ly  
2 5 

( ~ n n u a l  report ,  CSWRI, 1976). The surface vegetat ion i s  mostly 

covered with annual grasses comprising of A r i s  t ida-Perot is-Eraqrost is  

species  and top l ayer  mostly with Acacia seneqal and Mytenus 

emarqinatus . 
LAY OUT OF THE EXPERIMEhTAL FARM. 

Twenty four  hact res  of un fe r t i l i s ed  range land unsuitable 

f o r  crop cu l t i va t i on  was fenced and divided i n t o  two equal p lo t s .  

One p l o t  was a l l o t ed  t o  15 nat ive Malpura and 15 cross-bred 



( ~ a m b o u i l l e t  x Malpura ewes with one cross-bred ram, and the  

o the r  p l o t  t o  15 nat ive Si rohi  and 15 cross-bred ( ~ e e t a l  x Sirohi  

does alongwith one cross-bred buck. A cen t r a l  thatched hu t  was 

provided f o r  animals a s  well  a s  f o r  the  graz ier .  

GENERAL MANAGEMENT The animals were allowed f r e e  grazing from 

morning till evening i n  t h e i r  a l l o t ed  p lo ts .  No supplementary feeding 

was provided t o  these animals except f o r  loppings avai lable  from 

the  grazing area.  Mineral mixture br icks  were made avai lable  a t  the  

c o r r e l s  f o r  l i ck ing  by the  animals. Free natura l  mating was p rac t i -  

sed and t o  prevent inbreeding the breeding male was replaced every 

year  by t he  I n s t i t u t e .  The progeny born was ca r r i ed  along with the  

adu l t  s tock till the  young males a t t a ined  s i x  months of age when 

they were disposed o f f ,  and the  young females till they lambed o r  

kidded and there  a f t e r  they replaced the  old females t o  maintain the  

number of breedable females constant (15 from each breed groups). 

Dead adu l t  females, i f  any was replaced by the farmer family. Rou- 

t i n e  prophylactic heal th  cover was provided regularly.  

The animals were given t o  a farmer family consis t ing  of 

two members with the condition t h a t  the  family w i l l  have t o  re tu rn  

back the same number of animals (62) a t  the end of the  experiment 

i . e .  a t  the  end of 2nd year. The family was not given remuneration 

bu t  was allowed t o  take a l l  the  products, viz . ,  milk, wool, manure, 

hide, surplus and o r  cul led  animals. 



CLIMATIC FACTORS The temperature humidity index (THI) and the  

temperature humidity sunshine index (THSI) were ca lcula ted  a s  per  

MC Dowell (1972a) and Thomas and Acharya (1981), respect ive ly  

(Table 4.35). Data re la ted  t o  dry and wet bulb temperature a t  9 h, 

15 h, and the  hours of day l i g h t  were obtained from the  ~ n s t i t u t e k  

meteorological observatory. 

T H I  = 0.72 (cdbt + C .  r 40.6 
wb t 

THSI = 0.75 S (THI a t  3 PM) + 24-0.75 S) x T H I  a t  9 AM 
24 

Where as:  S = Hours of day l i g h t  

Cdbt = Dry bulb temperature O C  

Cwbt = Wet bulb temperature OC 

FODDER RESOURCES 

Before introducing the  animals t o  the  experimental p lo t s  

the  surface and top feed resources were surveyed with respect  t o  

botanical  composition and y ie ld  during September - October, when most 

of the vegetat ions of the  range land was a t  peak flowering stage. 

The percent cover of the surface vegetation was estimated 

through l i n e  i n t e r cep t  method a s  suggested by Canfield (1941). The 

two ends of a 5 '  long t h in  metalic wire were t i e d  t o  two i ron  pegs 

and randomly placed c lose ly  over the  surface vegetat ion a t  f i ve  

d i f f e r e n t  places. The basal  cover of d i f f e r e n t  grass  species  exact ly  

below the  metalic wire were measured by a sca le  upto the accuracy of 

0.5 mrn length f o r  determining the  percent cover and the  g rass  sLp=cies 



were i den t i f i ed  through t h e i r  florescence. The surface vegetation 

y i e l d  was determined through square foo t  densi ty method of Stewart 

and Hutchings (1936). Surface vegetation of one square meter area  

each from f i v e  d i f f e r e n t  places was c u t  close t o  the ground, sun- 

d r ied  and the  weight taken t o  estimate the  t o t a l  dry matter  y ie ld .  

The number of trees/shrubs/climber pe r  u n i t  area was e s t i -  

mated through s t r i p  survey method of Bhimaya and Ahuja (1968). Five 

p l o t s  measuring 1000 square meter each (50 x 2 0  meters) were randomly 

se lec ted  a t  d i f f e r e n t  places and the trees/shrubs/climbers avai la-  

b l e  were counted f o r  est imating the  t o t a l  number of d i f f e r e n t  species  

of trees/shrubs/climbers avai lable  per  u n i t  area.  I n  order  t o  e s t i -  

mate the  dry matter y i e ld  from top  feed resources, the avai lable  

trees/shrubs/climbers were t o t a l l y  lopped from the above s a i d  p lo t s ,  

sundried and the  leaves were separated and weighed. 

GRAZING BEHAVIOUR OF SHEEP AND GOAT 
WITH RESPECT TO DISTANCE TRAVEL 

The dis tance t r ave l l ed  by grazing sheep and goat during 

spring season  arch-~pril) was measured with the  help'. of Pedometer 

according t o  Anderson and Kothmann (1977). One adu l t  female from 
7 

each of the  four  breed groups was taken t o  standzdize the  foo t  s teps.  

Hoof of r i g h t  fo re  limb of the  animal was covered with a t h i n  l ayer  

of cot ton-  and t i e d  with a piece of bandage c lo th  before -dipping 

i n  used (black)  mobil o i l .  The animal was then allowed t o  move 

f r e e l y  on a coa l t a r  road along with o ther  animals. While walking 



on the  coa l t e r  road the  animal l e f t  f oo t  p r i n t s  ( r i g h t  hoof) and 

- the  dis tance between two foo t  p r i n t s  were recorded. Observations 

were recorded both i n  t he  morning and evening. Accordingly, 100 

observations during each period were taken. Since, the  d is tance  

between two foo t  p r i n t s  measure d is tance  of two foo t  s t eps  ( a s  

the  animal l i f t  the  leg  a l t e rna t ive ly ,  viz., r igh t - l e f t - r igh t )  the  

data  thus obtained were divided i n t o  two and t he  d is tance  covered 

through one s t e p  was standardized separa te ly  f o r  each animal. The 

pedometer needle was then s e t  a t  ' zero '  using the  knob provided a t  

the  back and the  foo t  s t e p  was adjusted using another knob provided 

a t  t he  r i g h t  s ide.  One animal from each group was used f o r  est imating 

t he  dis tance t r ave l l ed  per  day f o r  three  consequitive days. On 

the  f i r s t  day of observation the  body biometry ( length,  height,  

h e a r t  g i r t h )  of the  animal was a l so  recorded. The Pedometer a f t e r  

necessary adjustments was placed ins ide  the  shock and waterproof 

hobble and t i e d  j u s t  above t he  r i g h t  hoof of t he  forelegcovering 

two t h i r d  of the  metacarpel bone. The animal was allowed t o  graze 

f r e e l y  throughout the day and i n  t he  evening ( a f t e r  1 2  hours) t he  

pedometer was removed and the  d is tance  t r ave l l ed  (KM) was recorded. 

The meteorological da ta  with respect  t o  dry and wet bulb tempera- 

t u r e  a t  9 h, 15 h and hours of day l i g h t  was a l s o  recorded. 

ANIMAL PERFORMANCES 

Body weiqht: The body weight of adu l t  females was recorded a t  

monthly i n t e m a l s  by a ' Sa l t e r l sp r ing  balance . The body weight of 



animals th ree  months pre  and two months pos t  lambing/kidding 

(advance s tage  of pregnancy and e a r l y  l a c t a t i o n ,  r e spec t ive ly )  

were excluded before i n t e r p r e t i n g  the  inf luence  of physical  

environment on body weight changes. Body weight of the  lambs 

and k ids  was recorded a t  b i r t h ,  90 days, 180 and 365 days of age. 

Milk y ie ld : :  The milk y i e l d  of t h e  does was recorded every f o r t -  

n igh t  by complete hand milking and was discontinued when t h e  

y i e l d  pe r  milking was about 50 grams. 

Wool y ie ld : '>The sheep were machine shorn a t  s i x  monthly i n t e n r a l s  

and the  greasy f l eece  weight was recorded with an accuracy of 2 0  

grams. Due t o  f ixed  shearing schedule ( twice i n  a year  a t  s i x  

monthly i n t e r v a l )  the  lambs approaching o r  s l i g h t l y  more than s i x  

months of age were shorn along with t h e  a d u l t s  and t h e  greasy 

f l e e c e  weight f o r  each lamb was adjusted t o  180 days. Immediately 

a f t e r  shearing t h e  body weights of the  animals ( a d u l t  and lambs) 

were taken f o r  expressing t h e  greasy f l e e c e  y i e l d  per  u n i t  body 

weight. I n  addi t ion ,  the  t o t a l  hours of day l i g h t  t o  which a lamb 

had been exposed was ca lcula ted  considering t h e  d a t e  of b i r t h  

and shearing, t o  study the  inf luence of hours of day l i g h t  on 

greasy f l e e c e  y ie ld .  

Reproductive performances:- Reproductive performances included i n  

'the experiment were t h e  incidences of kidding/lambing, incidence 'of  

mul t ip le  b i r t h ,  season of kidding/lambing, occurance of hea t ,  pre- 

ponderance of hea t  i n  t h e  d i f f e r e n t  per iods,  kidding/lambing 



i n t e rva l ,  age a t  f i r s t  kidding/lambing and the  weight a t  f i r s t  

kidding/lambing e t c  . 
Livestock loss:-  Proper records of losses  e i t h e r  i n  the  form of 

death o r  otherwise was recorded. I n  case of deaths, proper post- 

mortem inves t iga t ion  was performed bu t  no histo-pathological inves- 

t i ga t i ons  could be arranged. 

NUTRITIONAL STATUS DURING 
. JIFFERENT PERIODS 

Forage in take  and i t s  u t i l i s a t i o n  by the  experimental 

animals was s tudied i n  March, June, September and December. Chromic 

oxide was used a s  external  ind ica to r  and l i gn in  a s  i n t e r n a l  ind i -  

c a to r  t o  estimate the  forage in take  a s  well  a s  nu t r i en t  u t i l i z a -  

t ion .  

Two, dry (non pregnant) females of s imi la r  age and weight 

from each b reedbreed  groups were se lec ted  f o r  the  d i g e s t i b i l i t y  

t r i a l s .  Each animal was fed 2 g of chromic oxide on paper packs 

using a p a i r  of esophageal forceps every day during morning hours 

(6-7 h)  f o r  a period of 1 2  days. During co l l ec t ion  period ( l a s t  

fivedays ) faeca l  grab samples weighing approximately 100 grams 

were col lec ted  da i l y  from each animals i n  the  morning (6-7h). 

Representative forage samples were a l so  co l l ec ted  d a i l y  by hand 

plucking a s  close a s  possible  from the  grazing s i t e s  personally,  

following the  animals f o r  a period of about 2 hours. The oven 

d r ied  faecal  samples of individual  animals obtained f o r  a period 



of 5 days were mixed, ground and a representat ive sample of about 

100 gramswere kept f o r  subsequent analyses. The forage samples were 

a l s o  oven dr ied  and s tored  f o r  f u r t he r  analyses. The body weight 

of the  animals were recorded on eighth and t h i r t e en th  day of t he  

experiment. 

RELATIVE ECONOMICS 

The r e l a t i v e  economics was ca lcula ted  by accounting f o r  

t h e  revenue obtained through s a l e  proceed of milk, wool, manure,hide, 

surplus animals and the expenditure incurred f o r  maintenance and 

upkeep of the  experimental animals. 

ANALYTICAL 

Chemical analvses : 

Chromic oxide:- The chromic oxide i n  the  faecal  sample was estimated 

a s  per  H i l l  and Anderson (1958) and faeca l  out  put was ca lcula ted  a s  

under : 

Preparation of d i ses t ion  mixture:- Ten grams of Sodium molybdate 

was dissolved i n  150 m l  of d i s t i l l e d  water. To t h i s  so lu t ion  150 m l  

of Con.H2S04 was added slowly and the solu t ion  was cooled i n  an i c e  

bath. Af te r  the  solu t ion  was cooled, 200 m l  of 70% Perchloric  ac id  

was added with s t i r r i n g .  

Pre-diqestion:- Ten milligram of Chromic oxide was t r ans fe r red  t o  

a 100 m l  Kjeldahl f l a sk  and 10 m l  of Con. HNOj was added t o  it and 

it was kept over night. The mixture was heated over a micro-flame 

next morning t o  dryness. 



Diqestion:.-To the  Kjeldahl f l a s k  15 m l  of d iges t ion  mixture was 

added and the  digest ion was continued over the  microflame till the  

colour  of the solu t ion  changed from blue t o  green, orange and 

f i n a l l y  t o  yellow. The Kjeldahl f l a sk  was then cooled immediately. 

The solu t ion  i n  the  Kjeldahl f l a s k  was d i l u t ed  by adding approxima- 

t e l y  50 m l  of d i s t i l l e d  water and was f i l t e r e d  t o  a  volumetric 

f l a s k  of 100 m l  capacity. F inal ly ,  the  volume was made 100 m l  and 

t he  op t i ca l  densi ty was measured a t  430 m u  by the  help  of a  / 
Spectrophotometer. 

Preparation of standard Curve:- The 100 m l  stock solu t ion  thus  

prepared contained 10 mg of Cr20g which was equivalent t o  100 ug / m l  / 
of the  solut ion.  Stock solu t ion  measuring 5.0 m l  was t r ans fe r red  t o  

each of the  four  t e s t  tubes and was d i l u t ed  with 0,5,15 and 35 m l  

of d i s t i l l e d  water t o  have t he  concentration of Cr203 100, 50.25 and 

12.5 ug/ml. Similarly,  the  stock solu t ion  measuring 7.5 m l  was / 
t ransfered  t o  each of the  two t e s t  tubes and was d i l u t ed  with 2.5 

and 12.5 m l  d i s t i l l e d  water t o  have t he  concentration of 75 and 37.5 

/ug /ml.  The op t i ca l  dens i ty  of these d i l u t ed  sample was estimated 

a t  430 m u  wave length using Spectrophotometer and the  common f a c t o r  / 
( C O ~ . / O D )  was thus found out  a s  follow: 



Stock D i s t i l l e d  Con.of Transmi- O.D.at Fac to r  = 
s o l u t i o n  water  Cr203 

s s i o n  4 3 0 m u  con/OD 
(ml) added(m1) (/ug/ml) / 

- - -- 

Average f a c t o r  (con/CD) = 318.00/ml 

Hence, when t h e  f a e c a l  sample conta in ing  unknown q u a n t i t y  

of Cr203 d i l u t e d  t o  100 m l ,  t h e  t o t a l  q u a n t i t y  of Cr203 must be 

100 x Fac to r  x OD o r  31800.0 x OD. 

I f  2 g of Cr203 i s  fed  t o  t h e  experimental  animals  and 1 g 

of f a e c a l  sample i s  taken f o r  e s t ima t ing  t h e  t o t a l  f a e c a l  ou tpu t  and 

t h e  sample i s  d i l u t e d  t o  100 m l ,  then t h e  t o t a l  f a e c a l  ou tpu t  w i l l  

be 2,000000 /ug (31800.0 x O D ) .  

Under t h e  p r e s e n t  experiment " U S S R 1  make Cr203 was used 

f o r  p repa ra t ion  of s tandard  curve a s  wel l  a s  e s t i m a t i o n  of t o t a l  

f a e c a l  output .  

Liqnin:- The l i g n i n  bo th  i n  feed and f aeces  was es t imated  a s  p e r  

Van Soes t  (1963) and feed i n t a k e  was c o l l e c t e d  a s  under; 



ab = cd, where a = % l i g n i n  i n  f aeces  

b = q u a n t i t y  of f aeces  voided 

c = % l i g n i n  i n  f eed  

d = q u a n t i t y  of f eed  consumed 

P repa ra t ion  of s tock  s o l u t i o n  

a )  Acid de t e rqen t  s o l u t i o n :  49.04 g of Con. H2 SO4 was weighed i n  

a g l a s s  beake,r over  a t o p  pan balance and t h e  volume was made t o  

1.0 l i t e r .  The s o l u t i o n  was then  s t anda rd i ze  t o  1 N by t i t r a t i o n  

and f i n a l l y  20.0 g of cT~B(Ce ty1  t r ime thy l  ammonium bromide) was 

added with  s t i r r i n g .  

b )  P repa ra t ion  of 72% H2SOq(W/h): The l a b o r a t o r y  grade Con.H2S04 

h a s  98.08% p u r i t y  and 1.835 s p e c i f i c  g r a v i t y .  I n  o r d e r  t o  g e t  c e n t  

pe rcen t  pure con. H SO t h e  amount was t h u s  c a l c u l a t e d  t o  be  
2 4 

101.95 m l  which weighed 183.5 g. Hence, i n  o r d e r  t o  g e t  72 g of 

H SO , t h e  amount of a c i d  r equ i r ed  was 40.002 m l  and t h e  r e s t  28g 
2 4 

wate r  was 28.0 m l .  

Procedure of e s t i m a t i n a  l i q n i n :  F ine ly  grounded sample ( feed/  

f aeces )  weighing 1.0 g was t r a n s f e r e d  t o  a one l i t e r  s p o u t l s s s  

beaker and t o  it 100 m l  of a c i d  d e t e r g e n t  s o l u t i o n  was added. The 

s o l u t i o n  was then re f luxed  with  slow and even b o i l i n g  over  a h o t  

p l a t e  f o r  60 minutes. An t i f ro th ing  agent  l i k e  sodium s u l p h i t e  was 

added i n  ve ry  l i t t l e  q u a n t i t y  when eve r  requi red .  A f t e r  t h e  r e f l u x  

f o r  a per iod  of 60 minutes, it was f i l t e r e d  over  a gooch c r u s i b l e  

on a f i l t e r  manifold, breaking t h e  clumps wi th  g l a s s  * rod and 



pouring hot  d i s t i l l e d  water. The washing was repeated with hexane 

and acetone. The crus ib le  was thendried i n  the  oven a t  100°C 

over night  and then cooled. To t h i s  c rus ib le ,  72% H2S04 was 

added and the dr ied  sample was made i n  t o  pas te  breaking t he  

clumps by a g lass  rod. The c rus ib le  was r e f i l l e d  t h r i c e  with 72% 

H SO and s t i r r e d  and f i n a l l y  f i l t e r e d  through vacurn, washing with 
2 4 

ho t  d i s t i l l e d  water till it was f r e e  from acid. The g lass  rod was 

r insed and removed. Then the  c rus ib le  was d r ied  i n  the  oven f o r  

24h a t  100°C, f i n a l l y  cooled and weighed. The c rus ib le  was then 

placed i n  a muffle furnace a t  500-550°C till complete ashing (5-6h), 

then cooled i n  a des ica to r  and the  weight was taken. The percent 

l i g n i n  was thus calculated a s  follow: 

% Lignin = L x 100 
S 

Where = L = Loss of weight upon i gn i t i on  

S = Weight of the  sample taken 

Proximate analysis :  Analysis f o r  proximate const i tuents  both i n  feed 

and faeces were done a s  per  AOAC (1965). 

Estimation of qross enerqv: The gross energy of faeces and feed 

samples was estimated by using b a l l s t i c  bomb calorimeter  a s  de ta i l ed  

below: 

Pr incip le  of bomb calorimeter:  When a sample i s  burnt  ( e l e c t r i c a l l y )  

i n  a sealed chamber f i l l e d  with pure oxygen, hea t  i s  produced incr-  

easing the  temperature of the  bomb. The r i s e  i n  temperature i s  

e i t h e r  absorbed by the  water surrounding the  bomb and measured 



through a sens i t ive  thermometer (~ackrnans) i n  case of isothermic 

bomb calorimeter o r  d i r e c t l y  measured by a galvanometer i n  case 

of adiabat ic  ( ~ a l l s t i c  type) bomb calorimeter.  

B a l l s t i c  type Bomb calorimeter:  The b a l l s t i c  type bomb ca lo r i -  

meter contains one bomb un i t ,  one f i r i n g  u n i t  and one galvanometer. 

I n  order  t o  standardize the  bomb calorimeter  i .e .  grass  energy 

l ibe ra ted  per  degree r i s e  i n  temperature, known amount of benzoic 

ac id  having gross energy 6319 cal/gm was burnt  i n  s ide  the  bomb 

f i l l e d  with pure oxygen a t  a presure of 25 kg./cm2. The r i s e  i n  

temperature was measured by the  galvanometer and the  gross energy 

th9s l ibe ra ted  per  degree r i s e  i n  temperature was calculated.  Accor- 

dingly, the  gross energy l ibe ra ted  from the  samples determined by 

multiplying the  degree r i s e  i n  temperature of the  galvanometer 

with the  ca lo r i e s  of energy per degree. 

While standardizing the  b a l l s t i c  bomb calorimeter  the 

r i s e  i n  temperature due t o  burning of thread was 0.21 degree and 

t h e  average gross energy l ibe ra ted  per  degree r i s e  i n  the  galvano- 

meter was 0.5203006 Kcal. 

S t a t i s t i c a l  analys is :  The data were subjected t o  analys is  a s  per  

S t ee l  and Torr ie  (1960). 
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RESULTS AND DISCUSSIONS 

FODDER RESOURCES 

The surface vegetat ion resources estimated through l i n e  

i n t e r c e p t  (Table 4.1) was found t o  have a percent  cover of 4.28 

and t h e  dry  matter  y i e l d  was only 8.65 q u i n t a l s h a  ind ica t ing  

poor feed resources of the  semi-arid a rea  under study, The major 

g rass  spec ies  were Aristida-Perotis-Erasrostis species ,  a l l  

being annual i n  nature. 

The top  l a y e r  of t h e  study area  (Table 4.2) was predo- 

minantly Acacia seneqal (58.3%) which had very small leaves  and 

sharp thorns on the  tender  twigs. Green pods of Acacia seneqal 

a r e  ava i l ab le  a t  a time when most of sheep and goat  a r e  i n  

advance s tage  of pregnancy ( ~ c t o b e r - ~ o v e m b e r ) .  However! ,during 

December and January months t h e  pods dry up and shed seeds. 

Mytenus emarqinatus which sprouts  during t h e  months of 

March-April was the  next predominant t r e e  with a population of 

12.5%. The r e s t  of t h e  spec ies  were shrubs and ind iv idua l ly  were 

n o t  prominent, b u t  i n  t o t a l i t y  contr ibuted 29.2% t o  t h e  t o p  feed 

resources.  

The dry matter  y i e l d  from the  top  feed resources i n  

t h e  study area was found t o  be 6.2 Q/ha. 

I n  general ,  t h e  range land under study was poorly 

vegetated both i n  terms of ground and top  feed resources.  



GRAZING BEHAVIOUR WITH REFERENCE TO THE DISTANCE 
TRAVELLED AND THE PHYSICAL ENVIRONMENT 

During r o u t i n e  graz ing  t h e  d i s t a n c e  t r a v e l l e d  by sheep 

and goa t  was s tud ied  i n  r e l a t i o n  t o  t h e i r  body biometry and t h e  

phys i ca l  environment  able 4.3)-  A p o s i t i v e  and h igh ly  s i g n i f i -  

c a n t  ( ~ L 0 . 0 1 )  c o - r r e l a t i o n  (r=0.998) between h e i g h t  of t h e  an i -  

mals a t  whi ther  and average d i s t a n c e  t r a v e l l e d  p e r  f o o t  s t e p  

was ind i ca t ed .  The d i f f e r e n c e  i n  average f o o t  s t e p  between g o a t  

(48,065 c m )  aad sheep (38.415 cm) was mainly due t o  d i f f e r e n c e  

i n  t h e i r  h e i g h t s  (80.5 V s  64.0 c m )  . 
I n  bo th  t h e  spec ies ,  i r r e s p e c t i v e  of t h e  breed groups 

t h e  average f o o t  s t e p  was found t o  b e a r  a  s i m i l a r  r e l a t i o n s h i p  

(Table  4.4) wi th  t h e  h e i g h t  a t  whi ther  averaging t o  0.59871 + - 
0.00117 t imes of  t h e  he igh t .  Considering t h e  h e i g h t  a t  whi ther  

a s  r ad ius  of a  c i r c l e  and t h e  average f o o t  s t e p  a s  a p a r t  of 

t h e  circumferance,  t h e  angle  of movement of t h e  f o r e l e g  was a l s o  

found t o  b e a r  a  s i m i l a r  t r e n d  and was 34,003 , 34.420, 34.175 and 

34.614 degree i n  n a t i v e  goa t ,  cross-bred goat ,  n a t i v e  sheep, and 

cross-bred sheep, r e s p e c t i v e l y  averaging t o  34.3 + 0.134 degree. 

With r e s p e c t  t o  breeds, n a t i v e  g o a t  t r a v e l l e d  14,784 Km compared 

t o  13,824 Km i n  cross-bred g 3 a t s  and 10.625 Km i n  n a t i v e  sheep 

compared t o  9.708 Km i n  cross-bred sheep p e r  day i n d i c a t i n g  t h a t  

goa t s  walk more than sheep and t h e  n a t i v e s  walk more than  c ross -  

breds.  



On an average the  goats  had t o  cover 4.0 Krn  able 4.5) 

more per  day compared t o  sheep t o  f e t ch  approximately t h e  same 

amount of dry matter   a able 4.32). Both t h e  spec ies  were allowed 

t o  graze on i d e n t i c a l  vegetat ion i n  the  adjoining grazing land, 

even then the  goats  had t o  cover a  wider a rea  per  day. I t  

d e f i n i t e l y  i n d i c a t e s  a  d i f f e rence  i n  the  grazing behaviour between 

the  two species.  

Thus grazing behaviour of goat  g ives  an impression t h a t  

they must be spending more energy t o  g e t  t h e i r  feed compared t o  

sheep, bu t  our f inding  i n  t h i s  experiment indica ted  t h a t  the  aver- 

age d is tance  per  f o o t  s t e p  a re  p o s i t i v e l y  co-related with t h e  

he ight  of the  animal. Eventually, goats  having higher  he ight  a t  

whither than sheep, had wider f o o t  s t eps  (Table 4.4). The shee? 

while t r a v e l l i n g  t h e  d i s t ance  of 10.166 Krn had t o  use 26,463 s t e p s  

as, aga ins t  29,759 s t e p s  by goat   able 4.3) t o  cover 14.304 Km. On 

t h e  coverage of the  d is tance  the  goat t r a v e l l e d  40.7% more d is tance  

a s  compared t o  sheep bu t  on t h e  b a s i s  of number of f o o t  s t e p s  it 

hardly exceeded more than 12.4%. 

The goats  being a  very s e l e c t i v e  g r a z i e r  had t o  cover 

some more d is tance  than sheep f o r  t h e i r  feed intake.  This wide - 

coverage provides the  oportuni ty t o  come. across  succulent  feeds 

with r i c h  i n  nu t r i en t s .  This spec ies  i n  general  i s  an e f f i c i e n t  

converter  of t h e  n u t r i e n t  a s  compared t o  sheep. This behaviour of 

goat, therefore,  may be considered a s  benef i c i a l  r a t h e r  than a 



was te fu l  expendi ture  of energy. This  s ta tement  i s  j u s t i f i e d  from 

t h e  performance record of t h i s  spec i e s  on a l l  t h e  parameters s t u -  

d i e d  i n  t h i s  experiment. 

The average d i s t a n c e  t r a v e l l e d  p e r  day by g o a t  and sheep 

(Table 4.5) was 14.304 + - 0.292 Krn and 10.166 + - 1,049 Km, resgec- 

t i v e l y  and was nega t ive ly  co - r r e l a t ed  wi th  t h e  phys ica l  environment. 

The c o - r r e l a t i o n  va lue  ( r )  was -0.173 f o r  goa t  and -0.817 f o r  sheep 

and it v a r i e d  s i g n i f i c a n t l y  from zero (~L0.05)  only  i n  c a s e  of sheep. 

ANIMAL PERFORMANCES 

Adult  body weiqht: 

Goats: The o v e r a l l  body weight dur ing  t h e  exper imental  pe r iod  

(Table  4.6) i n  n a t i v e  and cross-bred goa t  was 34.9 + - 0.57 and 31.6 + - 
0.78 Kg, r e spec t ive ly .  

I n  t h e  p r e s e n t  experiment t h e  body weight and growth 

performance of t h e  n a t i v e s  were recorded t o  be s u p e r i o r  t o  t h e  

cross-breds.  The performances of t h e  cross-breds  was expected t o  

be  s u p e r i o r  8 b u t  i n  r e a l i t y  it was t h e  r eve r se  when s t u d i e d  on 

n a t u r a l  degraded range land.  

The i n c r e a s e  o r  decrease  i n  body weights  i n  d i f f e r e n t  

months from January through Decerber  able 4.6 and ~ i g . l ) m a i n t a -  

i n e d  an i d e n t i c a l  t r e n d  i n  bo th  t h e  g e n e t i c  groups. The pe rcen t  

i n c r e a s e  o r  t h e  decrease  of t h e  n a t i v e s  o r  t h e  cross-breds  dur ing 

a l l  t h e  months maintained uniformity  b a r r i n g  April-Flay, May-June, 



June-July and August-September. During these  pe r iods  t h e  n a t i v e  

gained p ropor t iona t e ly  more weight a s  compared t o  t h e  cross-breds  

(Table  4.7). 

The records  of THSI (Table 4.33) i n d i c a t e d  h i g h e s t  va lue  

from A p r i l  t o  September. The n a t i v e  animals which a r e  adapted t o  

such an environment f o r  genera t ions ,  a r e  expected t o  perform b e t t e r  

a s  compared t o  cross-bred animals. 

When t h e  s tock ing  r a t e  of t h e s e  breeds  were considered,  it 

was found t h a t  t h e  n a t i v e s   able 4.7) exce l l ed  t h e  cross-breds  a t  

h i g h e r  s tock ing  r a t e .  During August-September, t h e  n a t i v e  gained 

weight t o  t h e  e x t e n t  of 4.9% with  29 animals on t h e  g raz ing  f i e l d .  

During t h e  same per iod,  t h e  ga in  i n  body weight of t h e  cross-bred 

g o a t s  were 2.0% with  .20.5 animals i n  t h e  g raz ing  f i e l d .  

The magnitude of maximum i n c r e a s e  and decrease  i n  body 

weights  from t h e  average body weight ( ~ i g . 1 )  was 10.86, 17.1 and 

7.43, 10.45 p e r  c e n t  i n  n a t i v e  and cross-bred goats ,  r e spec t ive ly .  

Lesser  degree of f l u c t u a t i o n  among the  n a t i v e s  compared t o  c ros s -  

b reds  could be due t o  t h e i r  b e t t e r  a d a p t a b i l i t y  t o  t h e  semi-arid 

condi t ions .  The d e c l i n e  i n  body weights was maximm i n  both  t h e  

breeds  dur ing  June, which may be due t o  poor a v a i l a b i l i t y  of 

q u a l i t y  feed/fodder resources  i n  a d d i t i o n  t o  h o t  environment 

(THSI = 82.73). Decline i n  body weights wi th  h o t  environment was 

a l s o  r epo r t ed  by MC Dowel1 (1966). 
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Sheep: Overal l  body weight dur ing  t h e  exper imental  per iod  

(Table  4.8) i n  n a t i v e  and cross-bred sheep was 27.68 + - 0.49 and 

30.93 + 0.58 Kg, r e spec t ive ly .  

The n a t i v e  sheep between January through A p r i l  l o s t  i n  

body weight t o  t h e  e x t e n t  of 5.28 percent ,  while cross-breds  gained 

i n  weight by 5.98 pe rcen t   able 4.9) wi th  a lmost  i d e n t i c a l  s tock ing  

r a t e  (22.25 V s  24.66). The ga in  i n  body weight among cross-breds may 

be due t o  t h e  i n f luence  of shear ing  t h a t  r e s u l t s  i n  h ighe r  d i g e s t i -  

b i l i t y  of  n u t r i e n t s  and thereby  r e f l e c t i n g  through body weight chan- 

ges.  Higher dry mat te r  d i g e s t i b i l i t y  ( ~ L 0 . 0 5 )  and body weight ga ins  

among t h e  cross-breds over n a t i v e  sheep dur ing  p o s t  shea r ing  w a s  a l s o  

r epo r t ed  by Swain e t  -- a1.(1982 a )  under uniform g raz ing  condi t ions .  

The pe rcen t  d e c l i n e  i n  body weights between A p r i l  and August w a s  

1.86 and 5.96 pe rcen t  (Table 4.9) among n a t i v e  and cross-breds.  Th i s  

i n d i c a t e d  t h a t  n a t i v e  sheep were wel l  adapted t o  t h e  ha r sh  phys i ca l  

environment of t h e  semi-arid t r o p i c s  dur ing  summer than cross-breds.  

Between August and December bo th  n a t i v e  and cross-breds  gained i n  

body weight t o  t h e  e x t e n t  of 10.2 and 7.7 percen t , respec t ive ly .  The 

i n c r e a s e  i n  body weights may be due t o  a v a i l a b i l i t y  of ample 

v e g e t a t i o n  both  from ground and t o p  f eed  resources .  

Body weiqht chanaes and 
t h e  phys i ca l  environment: 

The co - r r e l a t i on  between phys ica l  environment a s  i n d i c a t e d  
s i g n i f i c a n t l y  

by THSI  a able 4.10) and body weight was found t o  b e a r  , n e g a t i v e  
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c o - r r e l a t i o n  and it was 0.596, 0.4692, 0.440 and 0.4156 f o r  n a t i v e  

goat ,  cross-bred goat ,  n a t i v e  sheep, and cross-bred sheep, respec- 

t i v e l y .  The body weight was lower i n  bo th  t h e  s p e c i e s  du r ing  smmer 

( ~ p r i l - ~ u n e )  when t h e  average THSI was 78.888 1.80 a s  compared t o  

autumn (~eptember -~ovember)  when t h e  average THSI was 70.478 2 2.56. 

This  may a l s o  r e f l e c t  t h e  a v a i l a b i l i t y  of the  vege ta t ion .  

B i r t h  weiqht and qrowth r a t e :  

Kids : - A t  b i r t h ,  t h e  n a t i v e  and cross-bred k i d s  (Table  4.11) 

weighed 2.80 + 0.057 and 3.09 + - 0.071 k g , r e s p e c t i v e l y  and t h e  h ighe r  

b i r t h  weight among t h e  cross-bred k i d s  (10.36%) were s i g n i f i c a n t  

(PL0.05). The male k i d s  weighed 3.13 + - 0.807 and 3.29 + 0.112 kg 

f o r  n a t i v e s  and cross-breds while t h e  female k i d s  of  t h e  breed i n  

o r d e r  weighed 2.67 + - 0.075 and 2.89 + 0.09 kg, r e spec t ive ly .  Higher 

b i r t h  weight among male k i d s  were a l s o  r epo r t ed  by Eps t e in  and 

Herz (1964). A t  subsequent s t a g e s  of growth cross-bred k i d s  weighed 

more than  n a t i v e s  by 5.6, 8.1 and 6.7 pe rcen t  a t  weaning (90 days) ,  

s i x  month and a t  twelve months of age, r e spec t ive ly .  

Lambs r A t  b i r t h  t h e  n a t i v e  and cross-bred lambs  able 4.12) 

weighed 2.73 + 0.92 and 3.21 2 0.08 kg, r e s p e c t i v e l y  and t h e  h i g h e r  

b i r t h  weight among cross-bred lambs (17.58%) were s i g n i f i c a n t  

(pL0.01). The male lambs weighed 2.85 + - 0.15 and 3.33 +_ 0.14 kg f o r  

n a t i v e s  and cross-breds whi le  t h e  female lambs of t h e  breed  i n  o r d e r  

weighed 2.61 + 0.11 and 3.11 2 0.09 kg, r e s p e c t i v e l y .  ,Although t h e  % 

body weight of cross-bred lambs a t  b i r t h  were h ighe r  than n a t i v e s ,  



b u t  a t  subsequent s t a g e s  of growth n a t i v e s  exceeded t h a t  of t he  

cross-breds  by 11.5, 7.3 and 25.9 pe rcen t  a t  weaning, s i x  month 

and a t  twelve months of age, r e spec t ive ly .  

A s  t h e  b i r t h  weight of t h e  cross-breds was higher ,  it may 

be assumed t h a t  t h e  cross-bred e w e s  de r ived  optimum n u t r i t i o n  f o r  

t h e  neo-nata l  development of t he  foe tus .  Therefore,  t h e  sub-optimal 

s t a t u s  of n u t r i t i o n  of t h e  ewes, perhaps may n o t  s u s t a i n  h igher  

growth r a t e  of t h e  lambs i n  pos t -na ta l  s t age .  

I t  i s  d i f f i c u l t  t o  p u t  forward a probable reason f o r  such 

an occurance i n  t h i s  experiment. I t  remains t o  be  seen whether t h e  

n a t i v e  ewes produced more milk wi th  s u p e r i o r  n u t r i t i v e  va lue  a s  

compared t o  t h e  cross-breds  under i d e n t i c a l  condi t ion .  However, t h e  

i nve i i t i ga to r  i s  of t h e  opinion t h a t  f u r t h e r  i n v e s t i g a t i o n  should be 

undertaken with  more number of animals and cover ing wider parameters  

f o r  t h i s  purpose. 

Averaqe d a i l y  qain:  

The average d a i l y  ga in  i n  weights dur ing  va r ious  phases 

of t h e  spec i e s  and breed groups have been presen ted  i n  t a b l e  4.13. 

The average d a i l y  ga in  among n a t i v e  k i d s  was 86.22 g and 

cross-breds  89.55 g i n  t h e  pre-weaning s tage .  S i m i l a r  h i g h e r  average 

d a i l y  ga in  i n  cross-bred k i d s  (64.89 V s  57.33 g )  w a s  a l s o  maintained 

i n  t h e  p o s t  weaning phase. However, t h e  average d a i l y  ga in  among 

cross-bred (68.89 g )  and n a t i v e  (69.0 g )  female k i d s  was uniform 



dur ing  6-12 months of age. I n  lambs, t h e  average d a i l y  ga in  among 

n a t i v e s  was h ighe r  than  i n  t h e  cross-breds dur ing  pre-weaning 

(95.66 V s  77.22 g ) ,  between 6-12 months of age (29.83 V s  13.33 g )  

and was almost  s i m i l a r  dur ing  post-weaning (58.44 V s  58.89 g lper iod .  

In f luence  of phys ica l  environment 
on pre-weaninq qain:  

The pre-weaning ga in  (0-3 months) f o r  bo th  t h e  s p e c i e s  

i r r e s p e c t i v e  of breed groups and sex  was found t o  be  nega t ive ly  

c o r r e l a t e d  wi th  h o t  environmental cond i t i ons   able 4 54 ) .  This  

r e l a t i o n s h i p  was, however s t a t i s t i c a l l y  s i g n i f i c a n t  (~L0 .05 )  i n  

c a s e  of n a t i v e  male and female k i d s  and t h e  cross-bred females 

only. S imi l a r  nega t ive  c o - r r e l a t i o n  wi th  e l e v a t e d  temperature  was 

a l s o  repor ted  by M c  Dowel1 (1966). 

Lac t a t i on  lenq th :  

The l a c t a t i o n  l eng th  of n a t i v e  and cross-bred g o a t s  pooled 

over  d i f f e r e n t  l a c t a t i o n s   able 4-15] was 149.62 + - 4-99 days 

( range  112-182 days) and 160.47 2 5.62 days ( range 124-186 days) ,  

r e s p e c t i v e l y  and t h e  d i f f e r e n c e  was non-signif i c a n t .  

Lac t a t i on  y i e l d :  

The l a c t a t i o n  y i e l d  of n a t i v e  and cross-bred g o a t s  pooled 

over  d i f f e r e n t  l a c t a t i o n s  (Table 4.15) was 44.87 + 2.48 kg ( range 

21.00 - 66.0 kg) and 47-82 2 2.59 kg(range 34.05 - 69.8 kg ) ,  respec-  

t i v e l y  and t h e  d i f f e r e n c e  was a l s o  non s i g n i f i c a n t .  



L a c t a t i o n  Curve : 

The ad jus ted  average milk y i e l d  dur ing  d i f f e r e n t  p o s t  

k idd ing  f o r t n i g h t s  (Table 4.16 and ~ i g . 3 )  i n d i c a t e d  t h a t  t h e  average 

milk y i e l d  was 0.26 and 0.27 kg i n  n a t i v e  and cross-bred goa ts .  The 

milk y i e l d  reached peak du r ing  t h e  t h i r d  f o r t n i g h t s  of post-kidding 

i n  bo th  t h e  groups whi le  only  i n  cross-bred it was maintained f o r  

one more f o r t n i g h t  and then  g radua l ly  dec l ined  till t h i r t e e n t h  

f o r t n i g h t  of p o s t  k idding i n  bo th  t h e  groups. The peak y i e l d  among 

n a t i v e  was 0.45 kg which was 73.0% h i g h e r  than  t h e  average value.  

T h i s , p e a k  y i e l d  i n  cross-breds  was 0.46 kg and was 70.4% h i g h e r  t han  

t h e  average milk y i e l d .  

However, i n  both  t h e  groups t h e  f o r t n i g h t l y  milk  y i e l d  

remained above t h e  ad jus t ed  average va lue  (Fig.3) between f i r s t  

and seventh f o r t n i g h t s  of p o s t  kidding.  

Monthly Milk Yield:  

The average milk y i e l d  dur ing  d i f f e r e n t  months of t h e  y e a r  

(Table 4-17 and Fig.4) i n d i c a t e d  t h a t  t h e  milk y i e l d  p e r  day i n  

d i f f e r e n t  months averaged 297.8 and 287.7 g i n  n a t i v e  and cross-bred 

goats ,  r e spec t ive ly .  The peak milk y i e l d  was du r ing  t h e  months of 

December i n  bo th  t h e  groups which was 467-9 and 485.7 g i n  n a t i v e  

and cross-breds,  r e spec t ive ly ,  The peak y i e l d  was h i g h e r  i n  Decem- 

b e r  by 57.1 and 68.8% among n a t i v e  and cross-breds  does, respec- 

t i v e l y  than t h e  average. 
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Greasy f l e e c e  y i e l d  of sheep: 

The average greasy  f l e e c e  weight p e r  annum an able 4.18) 

i n d i c a t e d  s i g n i f i c a n t l y  (PLO.01) h ighe r  wool y i e l d  among t h e  c ross -  

b reds  (1.587 + 0.116 kg) compared t o  t h e  n a t i v e s  (0,772 - + 0.555 kg) 

t o  t h e  e x t e n t  of 105.57 percen t .  Greasy f l e e c e  y i e l d  when ca lcu-  

l a t e d  on t h e  b a s i s  of body weight (g/kg BY) was a l s o  s i g n i f i c a n t l y  

(PL0.01) h igher  i n  cross-breds  (23.69 + - 1,58g) compared t o  n a t i v e s  

(13.88 + 0.92 g )  by 70.68 percent .  

Greasy f l e e c e  y i e l d  among n a t i v e  a s  we l l  a s  i n  cross-breds 

was lower i n  autumn than i n  s p r i n g  season (Table 4.18). I n  ca se  of 

n a t i v e  and cross-breds  t h e  y i e l d  i n  autumn was lower than i n  s p r i n g  

by 23.15 and 42.52 percent ,  r e s p e c t i v e l y  and it v a r i e d  s i g n i f i c a n t l y  

( ~ L 0 . 0 1 )  only  i n  t h e  cross-breds,  

Nagarcenkar and Bhattacharya (1964 a , c )  r epo r t ed  l e s s e r  

wool y i e l d  dur ing autumn which they  a sc r ibed  t o  h igh  humidity wi th  

h igh  atmospheric temperature.  

The greasy f l e e c e  y i e l d  among lambs  able 4.18) ad jus t ed  

f o r  180 days of age was almost  equal  both  i n  n a t i v e  (492.4 - + 71.1 g )  

and cross-breds  (490.9 + - 57.8 g), while t h e  y i e l d  p e r  kg body weight 

was h i g h e r  i n  cross-breds (13.28 + 4.43 g )  by 6.7 pe rcen t  over  n a t i -  

ve s  (12.45 + - 3.27 g ) ,  Though s t a t i s t i c a l l y  n o t  s i g n i f i c a n t ,  t h e  gre-  

a sy  f l e e c e  y i e l d  p e r  100 hours  of day l i g h t  was h i g h e r  i n  cross-breds 

than  i n  t h e  n a t i v e s  by 18.75 percent .  



Aqe a t  f i r s t  kiddinq 
and kiddinq i n t e r v a l :  

Goat: - Age a t  f i r s t  kidding (Table 4.19) i n  na t ive  and cross-bred 

goa t  was 458 + 23 and 449 + - 18 days, respect ive ly .  Apparently from 

these  f i g u r e s  the age a t  f i r s t  kidding d id  not  record any wide 

va r i a t ion .  The body weight a t  f i r s t  kidding of the  respect ive  

breed was 28.35 and 28.13 kg, respect ively.  A s  the  animals were 

served by na tura l  serv ice  the  weight a t  maturi ty  could not be 

recorded. Howevek, from the  age a t  f i r s t  kidding a s  wel l  a s  the  

body weight a t  f i r s t  kidding it may be assume t h a t  both the  breeds 

a t t a i n e d  i d e n t i c a l  body weights and age a t  maturity.  

On the  o ther  hand the  kidding i n t e r v a l  of t h e  na t ives  was 

299 + - 19 days whereas i t  was 388 + 33 days i n  case of cross-breeds. - 
This d i f f e rence  of 89 days was considered a s  a very wide v a r i a t i o n  

between the  breeds and was s t a t i s t i c a l l y  s ignif icant(PL0.05) .  

When the  breeds a t t a ined  i d e n t i c a l  age and body weight 

a t  maturi ty  a s  well  a s  a t  f i r s t  kidding, the  i n t e r  kidding period 

appeared t o  be very wide. During the course of the  i n v e s t i g a t i o n  no 

reproductive d isease  such a s  pyonetra e t c .  could be detected.  There- 

fore ,  t h i s  wide v a r i a t i o n  of kidding i n t e r v a l  could no t  be a t t r i b u t e d  

t o  d isease  s p e c i f i c  t o  reproduction. The d e f e c t  i n  t h e  male conpo- 

nent was a l s o  ruled out  a s  the  same buck was used f o r  both t h e  

breeds. 



Therefore,  it would be reasonable  t o  assume t h a t  such 

cross-bred animals r e q u i r e  some more time f o r  app rop r i a t e  adap- 

t a t i o n  and b e t t e r  management i n  gene ra l  and h e a t  d e t e c t i o n  i n  

p a r t i c u l a r .  

Sheep: The age a t  f i r s t  lambing i n  n a t i v e  and cross-bred sheep 

w a s  606 + - 97 and 680 + - 10 days, r e spec t ive ly .  The body weight a t  

f i r s t  lambing of t he  r e s p e c t i v e  breeds  was 28.2 and 29.4 kgr res- 

pec t ive ly .  The lambing i n t e r v a l  of t h e  n a t i v e  sheep was 401.34 days 

and i n  cross-breds  it was 386 +_ 47 days. This  d i f f e r e n c e  (15 days) 

was n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  

Tuppinq frequency: 

Goat: The tupping frequency (Table 4.20) i n d i c a t e d  t h a t  t h e  

breeding of goa t s  can t a k e  p lace  dur ing  most of t h e  y e a r  i n d i c a t i n g  

non-seasonali ty i n  sexua l  a c t i v i t y .  

Non s e a s o n a l i t y  i n  breeding a c t i v i t y  among g o a t s  was a l s o  

r epo r t ed  by Amble -- e t .a1 . (1964)  and Pant  (1979). 

I n  n a t i v e  goats ,  t h e  tupping percentage was h i g h e r  dur ing  

J u l y  (46.67%), followed by September and October (23.33% each ) ,  I n  

cross-breds,  i t  was a l s o  h i g h e s t  i n  J u l y  (30.0%) followed by Sep- 

tember (23.33%). 

The tupping frequency i n  gene ra l  remained a t  peak from 

June t o  November i n  bo th  t h e  breeds.  During t h e s e  pe r iods  t h e  fodder  

resources  a v a i l a b l e  were i n  p len ty .  I n  a d d i t i o n  t o  t h e  fodder  resou- 

r ce s ,  t h e  hours  of sunshine a s  recorded dur ing t h e  experimental  



pe r iod  (Table 4 . 3 3 )  i n d i c a t e d  l e s s e r  hours  of sunshine between 

June t o  November (8.715 + - 0.446 h )  compared t o  r e s t  of t h e  months 

( ~ e c e m b e r  - May) and was 9.71 2 0.30 h. During Ju ly ,  i n  p a r t i c u l a r  

when t h e  tupping percentage i n  both t h e  groups was h igher ,  t h e  

average hours  of sunshine was a l s o  l o w  (6.81 +_ 1.32 h ) .  Th i s  i n d i -  

c a t e d  t h a t  t he  tupping had a nega t ive  c o - r r e l a t i o n  wi th  t h e  hours  

of day l i g h t .  S imi l a r  observa t ions  were a l s o  recorded both f o r  sheep 

and g o a t  by Prasad (19541, F r z s e r  and Laing (1969),  Ducker and Brcwn 

(1970 a ,b ) ,  Ducker e t  -- a l .  (1970 a ,b )  , Newton and B e t t s  (1972) and 

Schanbacker ( 1980) . 
THSI during t h e  months from June t o  November was h ighe r  

(74.97 + - 1.91) than t h a t  dur ing  t h e  months of Cecember t o  May 

(65.89 + - 2.85). During J u l y  i n  p a r t i c u l a r  t h e  THSI w a s  78.07 +_ 0.05 

and was h ighe r  than  t h e  annual  average THSI (70.63 2 1.91). 

Sheep: The tupping frequency among n a t i v e  and cross-bred sheep 

(Table  4.20) has  a l s o  i n d i c a t e d  t h a t  t h e  breeding can t ake  p l ace  

du r ing  most of t h e  yea r  i n d i c a t i n g  non-seasonali ty i n  sexual  

a c t i v i t y .  

Non-seasonality i n  breeding a c t i v i t y  among sheep was a l s o  

repor ted  e a r l i e r  by Hafez (19531, Taneja (1966) and Sahni and Roy 

(1967).  

I n  n a t i v e  sheep t h e  tupping percentage was h i g h e s t  dur ing  

J u l y  (20%) followed by August (13.33%). I n  cross-bred sheep t h e  

tupping percentage was h i g h e s t  i n  ~eptember(43.33%) followed by 

July (23.33%). 



The tupping frequency i n  gene ra l  remained a t  peak from 

J u l y  t o  November i n  both t h e  breeds.  During t h e s e  pe r iods  t h e  

a v a i l a b i l i t y  of g raz ing  resources  w e r e . i n  p l e n t y  i n  a d d i t i o n  t o  

l e s s e r  hours  of day l i gh t (8 .73  + 0.52) than  r e s t  of t h e  months - 
(Dec-~une)  and was 9.54 5 0.29 h ; .  This  a l s o  i n d i c a t e d  t h a t  t h e  

tupping percentage had a negat ive  c o - r r e l a t i o n  wi th  t h e  hours  of 

day l i g h t .  S imi l a r  observa t ion  recorded by va r ious  works has  a l r eady  

been c i t e d  e a r l i e r .  

The THSI dur ing  t h e  months between 'July  t o  November was 

however h igher  (73.41 - + 1.91) than r e s t  of t h e  months (Dee-~une) 

and was 68.49 2 2.98. 

I t  has  a l r eady  been e s t a b l i s h e d  by Prasad (19591, F r a s e r  

and Laing (19691, Ducker and Brown (1970 a , b ) ,  Ducker e t  -- a1.(1979 

a ,b ) ,  Newton and B e t t s  (1972) and Schanbacker (1980) t h a t  sexua l  

a c t i v i t y  of sheep and goa t  i s  dependent upon t h e  v a r i a t i o n  of t h e  

hours  of sunshine and i s  h iyhe r  dur ing  s h o r t e r  hours  of sunshine.  

I n  t hep re sen t  s tudy  t h e  t r end  of reproduct ion i n  r e l a t i o n  t o  scxual  

a c t i v i t y  i s  i n  conformative wi th  t h e  previous  s c i e n t i f i c  recordings .  

I n  t h e  p re sen t  i n v e s t i g a t i o n s ,  be s ides  t he  hours  of sur.- 

s h i n e  t h e  e f f e c t  of temperature and humidity have been used t o  

c o - r r e l a t e  wi th  t h i s  t r a i t .  From the  THSI va lue  i t  was seen t h a t  

t h e  occurance of h e a t  i.e. t h e  onse t  of reproduc t ive  a c t i v i t y  could 

be co - r r e l a t ed  with t h e  THSI. With t h e  l i m i t e d  f i g u r e s  generated i n  

t h i s  experiment it may be s a i d  t h a t  t h e  reproduc t ive  a c t i v i t y  of 



sheep and goa t  was p o s i t i v e l y  co - r r e l a t ed  with t h e  THSI. I n  

gene ra l ,  t h e  ovar ian  a c t i v i t y  both i n  sheep and g o a t  was found 

t o  be very  high dur ing  Tune-July which coincided wi th  t h e  maximum 

va lue  of t h e  THSI. The THSI va lue  decreased with  t h e  o n s e t  of 

r a i n s  from J u l y  onwards w i l l  September-Cctober and t h e  frequency 

of tupping a l s o  followed a gene ra l i s ed  p a t t e r n  of decrease .  A s  

both  t h e  s p e c i e s  do no t  e x h i b i t  seasona l  breeding p a t t e r n  i n  t h i s  

sub-continent ,  it i s  no t  expected t o  fo l low t h i s  t r e n d  abso lu t e ly .  

From our  l i m i t e d  observa t ions  it may be concluded t h a t  t h e  THSI 

may be taken a s  an index  t o  a s c e r t a i n  t h e  ovar ian  a c t i v i t y  of t h e s e  

species .  

Kiddinq and lambinq frequency: 

Goat: The kidding (Table 4.21) i n  n a t i v e  goa t s  was spread a lmost  

round t h e  yea r  except  dur ing  t h e  months of J u l y  and September. The 

maximum kidding occured dur ing  the  month of December (46.67%) 

followed by February (13.33%). The kidding among cross-bred goa t s  

was a l s o  h i g h e s t  dur ing  t h e  month of December (30.0%) followed 

by February(23.33%). There was no kidding i n  cross-breds  dur ing  t h e  

month of May and between July  t o  October. 

Sheep: The lambing  able 4.21) was spread almost  round t h e  yea r  

except  dur ing  t h e  months of March, Ju ly ,  October and November. L1he 

lambing percentages  i n  natFve sheep was h i g h e s t  dur ing  t h e  month of 

December (56.67%)followed by January (13.33%). I n  t h e  cross-bred 

sheep tine h i g h e s t  lambing was dur ing t h e  months of February (43.33%) 



fol lowed by December (23.33%). There was no lambing among c ross -  

b red  sheep between the  months of May and August and dur ing  

October and November. 

Kiddins and Lambinq 
performances: 

Goat: The kidding performance (Table 4.22) i n d i c a t e d  t h a t  on 

an average 53.3 percen t  n a t i v e  goa t s  kidded twice  dur ing  one yzar.  

Out of t h e  t o t a l  does kidded 26.09 pe rcen t  does produced t w i n s .  

Among t h e  progeny born t h e  percentage of male and female was 

equal .  The average number of progeny born p e r  k idd ing  was 1.26. 

The average kidding pe rcen t  was 153.3 and number of k i d s  t hus  

c a l c u l a t e d  p e r  100 animals p e r  yea r  was 193.3. 

Among cross-bred g o a t s  t he  pe rcen t  animals kidded twice  

i n  a y e a r  was 6.67 only. Out of t h e  t o t a l  does kidded on ly  12.5 

pe rcen t  produced twins. Among the  progeny born t h e  percentage of 

male and female was equal .  The average number of progeny born p e r  

p a r t u r a t i o n  was 1.125. The average kidding percentage was 106.66 

and t h e  number of progeny thus  c a l c u l a t e d  p e r  100 animal p e r  annum 

was 119.99. 

~ h e e q :  The lambing performance  able 4.22) i n d i c a t e d  t h a t  only  

6.67 pe rcen t  of the  n a t i v e  sheep lambed twice  i n  one year .  Cut 

of t he  ewes lambed only 3.1 pe rcen t  produced twins.  Among t h e  pro- 

geny born t h e  percentage of male and female was roughly equal .  ,The 

average progeny born p e r  lambing was 1.029 and t h e  average lambing 

was 106.66 percent .  The number of lambs pe r  100 ewes p e r  yea r  thus  

c a l c u l a t e d  was 109.99 only. 



Among cross-bred shee7 it was observed t h a t  10.0 percen t  

ewes f a i l e d  t o  produce lambs dur ing  one yea r  and on ly  3.7 percen t  

ewes produced twins.  Out of t h e  progeny born t h e  p ropor t ion  of males 

and female was 42.86 and 57.14 percent ,  r e spec t ive ly .  The number 

of progeny born p e r  lambing was 1.038 and t h e  average lambing was 

89.99 percent .  The t o t a l  number of lambs p e r  100 animals p e r  y2ar  

thus  c a l c u l a t e d  was 93.33 only. 

Comparison of reproduc t ive  performances 
between s p e c i e s  and ranaaemental systems: 

Between spec i e s :  

I n  general ,  t h e  age a t  f i r s t  p a r t u r i t i o n  was lower i n  

goa t s  by 190 days compared t o  sheep. Considering t h e  g e s t a t i o n  

l eng th  a s  150 days, t h e  t e n t a t i v e  age of sexua l  ma tu r i t y  was a l s o  

lower i n  g o a t s  approximately by s i x  months. The p a r t u r i t i o n  i n t e r -  

v a l  among goa t s  was a l s o  lower by 50 days compared t o  sheep. These 

above f ind ings  i n d i c a t e d  t h e  s u p e r i o r i t y  of g o a t s  over  sheep. 

The s u p e r i o r i t y  of g o ~ t s  over  sheep was repor ted  e a r l i e r  

by va r ious  workers. 

Between Manaaement : 

I n  t h e  p r e s e n t  experir .ent ,  t h e  kidding percentage and c w b e r  

of k i d s  p e r  100 animal p e r  y e a r  was h ighe r  by 82.1 and 110.3 ?ercent ,  

r e s p e c t i v e l y  i n  n a t i v e  goa t s  and t h e  kidding percentage i n  c ross -  

bred goa t s  was h igher  by 49.07 percen t  than  t h a t  of s i m i l a r  a n i n s l s  

under convent ional  managerrental system repor ted  by Acharya et &. 

(1980) and Annual r e ~ o r t  CSYRI (1978).  S imi l a r ly ,  i n  n a t i v e  sheep, 



t h e  lambing percentage and number of larnbs pe r  100 animals  pe r  yea r  

was h ighe r  by 29.32 and 33.36 percent ,  r e s p e c t i v e l y  and i n  c ross -  

b red  sheep the  t r end  was a l s o  s i m i l a r  and t h e  lambing percen tages  

was h ighe r  by 27.14 pe rcen t  than  t h a t  of s i m i l a r  animals under 

convent ional  system, repor ted  e a r l i e r  by Acharya et g . ( 1 9 8 0 )  and 

Annual r e p o r t  CSWRI ( 1978) . Improvement i n  reproduct ive  perfom,ance 

i n  t he  p re sen t  s tudy a s  compared t o  t h e  e a r l i e r  observa t ions  could 

be a t t r i b u t e d  due t o  i n c e n t i v e  based management of an ina l s ,  t hus  

r e s u l t e d  i n  b e t t e r  grazing,  h e a l t h  c a r e  and nourishment of animals. 

Losses i n  a d u l t  animals:  

The a d u l t  l o s s e s  pooled over both  t h e  yea r s   able 4.23) 

was found t o  be h i g h e s t  i n  cross-bred sheep (16.6%), followed by 

n a t i v e  goa t  (10741, cross-bred goa t  (6.6%) and none i n  n a t i v e  sheep. 

About 60% of t h e  l o s s e s  were due t o  p reda t ion  and t h e  r e s t  40% 

m o r t a l i t y  l o s s e s  were due t o  c l i n i c a l  complicat ions  (Nephr i t i s ,  

Septicaemia and ~ y s t o k i a ) .  

The above l o s s e s  i n  n a t i v e  and cross-bred goa t s  were 

somewhat h igher  than t h a t  r epo r t ed  by Acharya e t  a1.(1980) and 

A I C R P ,  Goat p r o j e c t ,  CSdRI (1981) where t h e  l o s s e s  were 7.2 and 

3.1%, r e spec t ive ly .  This  could be explained by t h e  f a c t  t h a t  t h e  

l a t t e r  r e p o r t s  were based on a l a r g e r  populat ion samples. The 

l o s s e s  among cross-bred sheep were comparable wi th  those  anirr.als 

(13.7%) under convent ional  farming system managed a t  t h e  Ccntra: 

Sheep and Wool Research I n s t i t u t z ,  Avikanagar ( ~ n n u a l  r e p o r t ,  

1976).  



Losses i n  younq a n i n a l s :  

The l o s s e s  among young animals  able 4.26) was lower 

among k i d s  bo th  dur ing pre-weaning (0-3 months) and post-weaning 

(3-6 months) compared t o  lambs. 

Among breeds,  both  n a t i v e  and cross-bred k i d s  had a l z o s t  

similar r a t e s  of m o r t a l i t y  dur ing  bo th  t h e  pre-weaning (3.5 V s .  2.8%) 

and post-weaning ages  (5.4 V s  5.7%). I n  lambs t h e  m o r t a l i t y  was h ighe r  

i n  cross-breds both  dur ing  pre-weaning (14.3 V s  12.1%) and post-  

weaning (12.5 V s  3.5%) than t h e  na t ives .  

I n  y e a r l i n g s  (6-12 months of age) t h e  l o s s  was 3.7% only i n  

t h e  n a t i v e  goa t s  which was exc lus ive ly  due t o  predat ion.  

The l o s s e s  i n  t h e  p r e s e n t  s tudy  which was mainly due t o  

p reda t ion  could be a t t r i b u t e d  t o  t h e  un d u l a t e d  topography of t h e  

range land under s tudy  where t h e  p reda to r s  g e t  an o p ~ o r t u n i n g  t o  

h ide  themselves. 

Causes of a d u l t  and younq lo s se s :  

The major cause of a d u l t  l o s s e s   able 4.24 and 4.27) hot? 

i n  sheep and g o a t  was pr2dat ion (60%),  fol lowed by sept icaerr ia  (23%). 

I n  lambs and k i d s  it was a l s o  preda t ion  (62%) followed by non-speci .f ic  

reasons  (14.3%) . 
Seasonal d i s t r i b u t i o n  of 
a d u l t  and younq l o s s e s :  

Seasonal  d i s t r i b u t i o n  of a d u l t   able 4.26) and young 

(Table  4.28) l o s s e s  i nd i ca t ed  h igher  l o s s e s  dur ing  sumrr~er ( ~ p r i  1-2une) 



(40%) i n  a d u l t s  and 2ur ing summer and win te r  (38% each: azony 

young ones. The a d u l t  l o s s e s  dur ing  summer were exc lus ive ly  due 

t o  p reda t ion .  I n  young ones, t h e  l o s s e s  due t o  p reda t ion  dur ing 

summer were 62.5%. Yigher l o s s e s  due t 3  preda t ion  i n  grazin;  

a r ea  dur ing  summer were a l s o  repor ted  by Xathur -- e t  a1.(1982).  

This  i s  due t o  t h e  w d u l a t e d  to7ography of t h e  s tudy  a r e a  o r m i -  

d ing  b e t t e r  scope f o r  the preda to r s  t o  h ide  and k i l l  t h e  animals 

whi le  grazing.  

NUTRITIONAL STATUS DCRING 
DIFFERENT PERIOD 

Pas tu re  composition and 
i t s  n u t r i t i v e  value:  

The r e s u l t s  of t h e  chemical composition of t h e  p a s t u r e  

used by n a t i v e  and cross-bred sheep and goa t  dur ing  d i f f e r e c t  

per iod  i n  terms of DCP, TDN and DE and t h e  phys i ca l  environmznt 

a s  THSI has  been presen ted  i n  Table 4.29. I t  was observed t h z t  

t h e  n u t r i t i v e  va lue  of pas tu re  va r i ed  wi th  t h e  changes of physi-  

c a l  environment. 

The o v e r a l l  n u t r i t i v e  va lue  expressed a s  DCP, TDN acd 9 E  

(Table 4.30) i n d i c a t e d  t h a t  dur ing  summer with e l eva t ed  THSI 

(84.969) t h e  d i g e s t i b l e  n u t r i e n t s  a v a i l a b l e  from t h e  pas tu re  

were lowest,  having DCP 2.48%, TDN 33.04% and DE 1.33 ~ c a l / g r .  

During win te r  wi th  l o v e s t  THSI (56.51) t h e  n u t r i t i v s  va lue  of 

pas tu re  was h i g h e s t  having 5.72% DCP, 2 .1  Kcal/grr. DE. Although 

t h e  TDN was n o t  t h e  h ighes t  dur ing  w i n t e r  (39.5 + 2.06%) b u t  L t  

remained above t h e  averaga value ( 38.45 + 1.5%) . During au t t r .~ ' ,  



t h e  ground and t o p  vege ta t i on  remained i n  peak growth and provided 

4.2% DCPj 40.72% T3X and 2.08 Kcal/gm DE. During s p r i n g  t h e  leaves  

of Kytenus emarqinatus t oge the r  wi th  some ground v e g e t a t i o n  provi-  

ded 2.843% DCP, 40.51% TDN and 1.53 Kcal/gm DE. The n u t r i t i v e  va lues  

both dur ing  autumn and sp r ing  season were h igher  than  t h o s e  02 summer 

seascn.  

Low d i g e s t i b i l i t y  of f eed/fodders wi th  rise i n  terrpers ture  

was a l s o  observed by M c  Dowell (1972 b ) ,  Bhattacharya and k!usssir. 

(1974) and Karim e t  -- a1.(1982). 

Pas tu re  consumption: 

Goat : The d ry  mat te r  i n t a k e   able 4.31) expressed on pe rcen t  

body weight i n  n a t i v e  goa t s  ranged between 2.76-3.66%, h i g h e s t  

being dur ing  summer ( ~ u n e ) .  The d r y  ma t t e r  i n t a k e  expressed on t h e  

b a s i s  of metabol ic  body weight ranged between 68.01-85.88 g /kg  dnS 

t h e  h i g h e s t  va lue  w a s  dur ing smr-er. 

I n  ca se  of cross-bred goa t s  t h e  d ry  ma t t e r  i n t a k e  on ~ e - c e n t  

body weight ranged between 3.31 - 3 . 5 3  and t h e  h i g h e s t  was 3ur ing  

autumn ( ~ e p t e m b e r )  . ; ,hen expressed on metabol ic  body weight it 

ranged between 71.14-85.60 g/kg and t h e  h i g h e s t  i n t a k e  was a l so  

dur ing  autumn ( ~ e p t e m b e r ) .  

Higher d ry  r a t t e r  i n t a k e  among n a t i v e  g o a t s  dur ing  sw.r.er 

( ~ u n e )  a r e  i n  c o n t r a s t  t o  t he  e a r l i e r  r e p o r t s  by Nc Dowell (1972b) 

, ~ n d  Bhattacharya and Hussain (1974) i n d i c a t i n q  t h a t  h ighe r  a r2 ie r . t  

temperature depresses  t h e  feed i c t ake .  P o s s i b k  reason f o r  t h i s  



p r e s e n t  f i nd ings  could be due t o  the  f a c t  t h a t ,  t he  n a t i v e s  being 

more acc l imat i sed  t o  t h e  l o c a l  c l imate  tend t o  consume more of low 

q u a l i t y  feed dur ing  summer when t h e  T H S I  was h ighe r  i n  o rde r  t o  

d e r i v e  t h e i r  n u t r i c c t  r e q u i r e ~ ~ e n t .  

I n  general ,  t h e  d ry  ma t t e r  i n t a k e  of g o a t s  was 3.21% of 

t h e i r  body weight corresponding t o  77.69 grr/kg metabol ic  body weight 

(Table  4.32). S imi l a r  d r y  mat te r  i n t a k e  by g o a t s  was repor ted  by 

A l i  e t  -- a1.(1981) and Singh and 3 h a t i a  (1982) which was 3.24 and 3.39% 

of body weight, r e spec t ive ly .  Dry m a t t e r  i n t a k e  a s  kg metabol ic  body 

weight was r epo r t ed  80.32 + - 2.36 g f o r  s t a l l - f e d  k i d s  m a i n t a i ~ r ~ d  on 

cowpea fodder  based feed by Singh (1979) . 
Sheep: The d r y  ma t t e r  i n t a k e  among n a t i v e  sheep (Table  4.31) ranged 

between 2.86-3.57% of t h e i r  body weight and was h i g h e s t  i n  sur r , e r  

( ~ u n e ) .  When expressed on kg metabol ic  body weight it ranged between 

66.77-81.45 g and was a l s o  h i g h e s t  dur ing  summer, 

I n  cross-bred sheep it ranged between 3.05-3.39% of t k e t r  

body weight and was !?ighest  dur ing  win te r  ( ~ e c e r r b e r ) .  When it vras 

expressed on kg metabol ic  body rreiyht i t  ranged between 71.4E-78.33g. 

Higher d ry  ma t t e r  i n t ake  amoncr n a t i v e s  du r ing  s w n e r  wi th  

h ighe r  THSI  a r e  i n  c o n t r a s t  t o  t h e  e a r l i e r  r e p o r t s  a s  mentFoned f o r  

g o a t s  and t h e  poss ib l e  reasons  could be t he  same. 

I n  genera l ,  t h e  d r y  ma t t e r  ir,ta:te of sheep was 3.177,: of 

t h e i r  body weight corresponding t o  74.01 g/kg metabol ic  weight 

(Table 4 .32) .  The d ry  ma t t e r  i n t a k e  i n  g raz ing  sheep a s  e s t i r s t e d  by 



l i g n i n  r a t i o  technique was r e ~ o r t e d  t o  be 2.53 t o  3.21% of t h e i r  

body weight by Cook e t  a1.(1962). The i n t a k e  p e r  kg metabol ic  body -- 
weight by sheep was repor ted  t o  be 51.7 - 8 8 . 2  g by Cook and i i a r r i s  

( 1 9 5 1 ) ~  65.7-88.3 g by Cook -- e t  a1.(1962), 75.9 q by ~ f a n d e r ( l 9 7 0 ) ~  

30-94 g by Moore and Not t  (1973).  Cardova e t  a1.(1978) r e ~ o r t e d  

t h a t  t h e  d ry  mat te r  i n t a k e  of g raz ing  l i v e s t o c k  ranged between 

40-90 g p e r  kg metabol ic  body weight. Wide range i n  t h e  repor ted  

va lues  a r e  due t o  t h e  d i f f e r e n c e  i n  pas tu re  conZit ions  and s t a s e  of 

ma tu r i t y  of t he  fodder p l a n t s .  

Nu t r i en t  d i q e s t i b i l i t y :  

The n u t r i e n t  d i g e s t i b i l i t y  f o r  bo th  n a t i v e  and cross-bred 

sheep and goa t  (Table  4.32 and Appendix -I) recorded appa ren t ly  low 

dry  ma t t e r  d i g e s t i b i l L t y .  Use of chromic oxide f o r  e s t i m a t i n g  fae-  

c a l  ou tpu t  g ives  on overes t imat ion  of f a e c a l  ou tpu t  t o  t h e  e x t e n t  

of 11-24% a s  repor ted  by Connon et &.(1963), Lesperance and dohman 

( 1 9 6 3 ) ~  Theurer ( 1 9 6 9 ) ~  Wheeler (1962) and thereby  t h e  d ry  m a t t e r  

d i g e s t i b i l i t y .  Since, r e s u l t s  va r i eg  between t h e  s t u d i e s  w k e r s  chro- 

mic oxide was used a s  e x t e r n a l  i n d i c a t o r  f o r  e s t ima t ing  f a e c a l  out-  

put ,  they may no t  be compared between d i f f e r e n t  t r i a l s  a t  d i f f -  

e r e n t  time/place/condition/analytical condi t ion/persons  ensago? i n  

a n a l y s i s  a s  suggested by Raleigh et s . ( 1 9 8 0 ) .  These r e s u l t s  a r e ,  

t h e r e f o r e 8  compared on a comparative b a s i s  i n s t e a d  o f ' a b s o l u t c  b a s i s .  

However -, i n  g e ~ e r a l ,  t he  g o a t s  were found b e t t e r  d i g e s t e r  

of f i b e r  (43.11 V s  38.73%)# crude p r o t e i n  (38.5 V s  35.34%) and 

n i t rogen  f r e e  extract (40.79 V s  38.94%) than sheep  able 4.33). 



Higher crude f i b e r  d i g e s ~ i b i l i t y  by goa t s  was a l s o  r epo r t ed  by 

Hussain (1960) Mia c t  a1.(1960 a , b )  Gihad (1976) Hog (1976) Shama 

and Rajora (1977) and Devendra (1978) .  

Nu t r i en t  a v a i l a b i l i t y :  

Goat: The o v e r a l l  n u t r i e n t  a v a i l a b i l i t y  p e r  kg metabol ic  body weight 

 able 4.31 and 4.32) i n  n a t i v e  goa t  i n  terms of DCP was 3.38 g,TDN 

32.09 g and DE 130.9 Kcal, r e spec t ive ly .  I n  cross-bred goa t  t h e  

a v a i l a b i l i t y  of DCP was 3.02 g, TDN 31.52 g and DE 138.69 Kca1,res- 

pec t ive ly .  

The DCP requirement p e r  kg metabol ic  body weight f o r  ?oa t  

was repor ted  2.85 g and 2.5 g by Singh and Sengar (1970) and ;.;ajumdar 

(1960) ,  r e s p e c t i v e l y  and t h e  DE requirement was 134.75 Kcal by Singh 

and Sengar (1970).  

I n  t h e  p r e s e n t  study,  n e i t h e r  t h e  n a t i v e  nor  t h e  cross-bred 

goa t  could de r ive  optimum 3CP from t h e  pas tu re  dur ing  June. I n  addi-  

t i o n ,  t h e  cross-bred goa t s  f a i l e d  t o  o b t a i n  optimum arcount of Xi1 

dur ing  March a l s o .  

Sheep: The n u t r i e n t  a v a i l a b i l i t y  p e r  kg metabol ic  body weight f o r  

n a t i v e  sheep (Table 4.31 and 4.32) i n  term of DCP was 2.44 grT31': 

26.76 g and DE 129.89 Kcal, r e spec t ive ly .  I n  cross-bred shee? t h e  

a v a i l a b i l i t y  of DCP was 2.63 g ,  TDY 25.81 g and DX 129.84 Kcal, 

r e spec t ive ly .  

The DCP requirement f o r  r .aintenance of an a d u l t  shze? has  

been es t imated  by Patnayak (1981) t o  be 3.127 g p e r  kg metabol ic  



body weight. Taking t h i s  a s  s tandard,  i t  was seen t h a t  \ he pas tu re  

I 
f a i l e d  t o  meet t h e  requirement of DCP i n  case  of n a t i v e  and c ross -  

bred sheep i n  t h e  months except  dur ing  December. 

RELATIVE ECONOMICS 

The income through s a l e  proceed of milk, wool, s u r p l u s  

animals, h i d e  and manure over  both t h e  yea r s  and a s s e t s  a t  t h e  end 

of second yea r  (Table 4.34) i n d i c a t e d  t h a t  t h e  income t h r o u ~ h  n a t i v e  

g o a t  was k. 7051.87 only followed by Rs. 3684.50 i n  cross-bred goat, 

b. 2575.10 i n  n a t i v e  sheep and 2.  2297.69 i n  cross-bred sheer ,  

r e spec t ive ly .  With r e s p e c t  t o  spec i e s  t h e  incone from goa t  was 

120.3 pe rcen t  more than t h a t  frcm sheep. Among t h e  breeds ,  incone 
4 

through n a t i v e  goa t  was h i g h e r  than c r o s s  bred g o a t  by 91.4% and 

t h e  n a t i v e  sheep over  i t s  cross-bred by 1 2 . 1  percen t .  

The h igher  i n c o w  through goa t s  over  sheep  able 1.35) 

may be due t o  s a l e  of more male of f - spr ings  a t  s i x  months of  sge  

(36 V s  14)  ar,d they  were I ~ a v i c g  h i c h e r  body weights than  t h e  l x b s  

(652.1 V s  225.4 kg). The a d u l t  s u r p l u s  animals t h a t  were c u l l e d  

f e t ched  more p r i c e  from goa t s  because of t h e i r  h e a v i e r  body t:e' g h t s  

(348.0 kg f o r  goa t s  and 316.0 kg f o r  sheep) .  The a s s e t s  i n  t e r n s  

of number of young animals ( 3 7  k i d s  and 28 1ambs)fetched h ighe r  

market va lue  f o r  goats .  A.lthough, t h e  income through t h e  s a l e  of 

g reasy  f l e e c e  (Xs.814.19) of sheep was h ighe r  compared t o  tlle s z l e  

of milk from goa t s  (:so 656.37), b u t  t h i s  r a r g i n a l  d i f f e r e n c e  of 

k. 155.82 d i d  n o t  overcorce the  h igher  income obtained from g o ~ t s  

through r e s t  of t h e  i t eRs .  i n  both  t h e  s p e c i e s  the  income f roc. 



n a t i v e s  were h igher  than t h e i r  corresponding cross-breds  (2ab le  4.34, 

4.35), mostly due t o  t h s  s i m i l a r  reasons  mentioned e a r l i e r  f o r  shzep 

and goat ,  being more adapt ive  t o  t h e  l o c a l  c l i m a t i c  condi t ions .  

The expendi ture  f o r  maintenance and upkeep of animals  i n  

terms of medicine (Frevent ive  and c u r a t i v e ) ,  mineral  b r i c k s ,  r ep l a -  

cement of animals ( r equ i r ed  t o  keep breedable  f l o c k  s t r e n g t h  con- 

s t a n t  i n  each group) and t h e  miocellaneous expendi ture  (day t o  day 

need) pooled over bo th  t h e  yea r s   able 4.36) i n d i c a t e d  h ighe r  expen- 

d i t u r e  on sheep (Rs.1763.07) than on g o a t s  (2s.965.79) by 82 percent .  

This  was mostly due t o  h ighe r  expendi ture  incur red  f o r  medicines and 

replacement of animals i n  sheep (45.1442.371 compared t o  t h a t  i n  

g o a t s  (RS. 775.79). 

Among t h e  breeds ,  t he  expendi ture  on n a t i v e  g o a t  was 

s l i g h t l y  h ighe r  (Rs.529.26) than on cross-bred goa t  (Rs.436.53). 

This  may be due t o  increased  expend i tu re  mostly on c u r a t i v e  r;..ec?i- 

c i n e  (~s.224.00 V s  Rs.168.37) f o r  maintenance of h ighe r  number of 

young goa t s  i n  n a t i v e s  compared t o  cross-breds .  Cn t h e  o t h e r  hand 

t h e  expendi ture  on cross-bred sheep was h ighe r  (Rs.1219.81) than  n a t i v e  

sheep (k.534.25) by 128.3 percent .  This  may due t o  h ighe r  expendi ture  

on c u r a t i v e  medicine (2.347.55 V s  275.70) and replacement of 

animals f o r  mainta ining the breedable  f l o c k  s t r e n g t h  cons t an t  

(k.630.00 V s  ki.45.00). Thcse observa t ions  would r e f l e c t  t h a t  

r e a r i n g  of n a t i v e  sheep i s  more profi tab1.e than t h e  cross-bred sheep. 

But cons ider ing  t h e  f a c t  t h a t  t h r e e  cross-bred sheep were preda ted  

and none i n  t h e  n a t i v e  sheep, t h e  comparison i s  ques t ionable .  



Preda t ion  i s  an avoidable  l o s s  and had it been a v ~ i d e d  by rnznace- 

mental e f f o r t s ,  t h e  economic r e t u r n s  frcrr c a t i v e  and cross-bred 

sheep would have been s i r i l a r  (2ab le  4.38) . 
The n e t  income/animal/~onth c a l c u l a t e d  on t h e  b a s i s  of 

s a l e  proceeds and a s s e t s  a s  revenue and amount spen t  on rcaiztendnce 

snd upkeep of animals a s  expendi ture  (Table  4.37 and E'ig.5) over  

two y e a r s  i nd i ca t ed  s u p e r i o r i t y  of goa t s  (ib. 13.57) over  si-1-es 

(RS. 4.33) by 213.4 percen t  whtch may be due t o  h ighe r  fecundi ty ,  

low m o r t a l i t y  and l e s s  sx2cndi ture  f o r  maintenance and upkezp aTor,g 

g o a t s  compared t o  sheep. The p r o f i t a b i l i t y  of goa t s  over  sheep was 

a l s o  r epo r t ed  e a r l i e r  by Abid (15701, Cook ( 1 9 7 0 ) ~  Acharya ar.d Pat-  

nayak (1974)r  Wahid (1975),  Devendra (19781, Ghosh and Khan (1991) 

and Swain -- e t  a1. (1962 5 ) .  Simi l a r  was the  t r end  between n a t i v e  
a 

and cross-breds  and t h e  n ? t  r e t u r n  p e r  animals p e r  month i n  n a t l v e  

g o a t  (b. 18.12) was h igher  than cross-bred goa t  (?:. 9.02) by '31 

percen t  and n a t i v e  sheep (%. 5.62) over cross-bred sheep(2.09) 

by 89.6 percent .  The h ighe r  r e t u r n s  from n a t i v e s  may be due t c  k'7eir 

b e t t e r  a d a p t a b i l i t y  t o  t he  l o c a l  c l i m a t i c  cond i t i ons  thereby  incu- 

r r i n g  l e s s  expendi ture  on z-ainterance and upkeep, and h i g h e r  r c t u r z  

through s a l e  proceeds of d l f  f e r e r  t i tens .  

Considering t 5 e  n f ? t  incoir.e/animal/month from n a t i v e  qoat  

a s  l o o ,  t h e  p ropor t iona t e  incone t-hus ca l cu l a t ed  was 49.78, 31.23 

and 16.50 from t h e  cross-bred goat ,  n a t i v e  sheep and cross-Sred 

sheep, r e spec t ive ly .  



FIG.5 RELATIVE ECONOMICS (RS) 
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Economics of sheew clnd ?oa t  under 
d i f f e r e n t  manaaemental sys tex :  

The econonics based on t h e  p roduc t iv i ty  of 30 n a t i v e  

(Malpura) sheep and 33  na t ive  goa t s  wi th  one breeding males  from 

each of t h e  two s p e c i e s  under n a t u r a l  deqraded range land ov?r  a 

pe r iod  of t h r e e  yea r s  a t  Cen t r a l  Sheep and .'Joel Research T ~ s t ;  t:lte, 

AvSkanagar ( ~ a j a s t h a n )  through conventional  managemental systerc by 

Acharya -- e t  a1.(1980) i nd i ca t ed  average n e t  r e t u r n  of k.690.49 f l u i d  

cash p e r  y e a r  a f t e r  paying 10% i n t e r e s t  on t h e  loan  i n c u r r e 2  f o r  

t h e  non-recurring.  expenzi t u r e s  a t  the  begining,  repaying 12% OF t h e  

loan every yea r  and meeting ex7endi ture  on maintenance and ~ p k e e p  

of t h e  animals. Thc d i f f e r e n c e s  between a s s e t  and l i a b i l i t i e s  a f t e r  

t h r e e  y e a r s  provided an a d d i t i o n a l  income of Ps. 1104.66 cer year ,  

thereby  r a i s i n g  t h e  t o t a l  income t o  !b. 1795.15 p e r  year .  :*en t h e  

t o t a l  income was a p ~ o r t i o n r d  between sheep and goa t  it was b.0.03/ 

sheep and Rs. 4.9l/goat/month. Under t h e  p r e s e n t  i n c e n t i v e  b ~ s e d  

managemental system the  n e t  income from s i m i l a r  n a t i v e  sheep and 

g o a t  under s i m i l a r  range land was Ps. 5.67/sheep and k.18.12/~0at/ 

sveraqe 
month, thus  making t h e  incone i n  t o  a r a t i o  of 1:4.77 

(h.2.49 V s  11.89). The d i f f e r e n c e  may be a t t r i b u t e d  mainly t o  t h e  

human i n t e r f e r e n c e  under convent ional  farm managemental system 

where t h e  experiments are conducted through noncomitted, r e g u l a r l y  

pa id  workers i nvo lv ing  l o t  of expendi ture  V s .  pe rsona l  a t t e n t i o n  

inc lud ing  more graz ing  hours  i n  t h e  c o o l e r  p a r t s  of t h e  day i n  t h e  

i n c e n t i v e  based r.anagementa1 system. 



Table 4.1: Surface fodder resources 

S1 .No, Botanical composition 
Percent Percent  of 
cover t o t a l  cover 

- - - -  - 

Aris t ida  adscensionis 

P e r o t i s  h o r d e i f o m i s  

Eraqros t ic  c i l i a r i s  

Indiqofera c a r d i f o l i a  

Borehvia h isp ida  

Borrer ia  d i f f u s a  

Polycarpia corymbosa 

Cenchrus b i f l o r u s  

Zornia d iphyl la  

Eraqros t i s  tremula 

Xanthium strumarium 

Others (un iden t i f i ed )  

Total  cover 4.28 

Dry matter  y i e l d  from sur face  fodder = 8.65  ha 
Tota l  dry matter  y i e l d  from sur face  fodder 
from 60 ac res  - = 207.6 Qtls. 



Table 4.2: Top feed resources 

S.No. Botanical composition No.of t r ees /  Percent on 
shrubs/ha t o t a l  popu- 

l a t i o n  

Acacia seneqal 

Maytenus emerqina t u s  

Lyciurn barbarum 

Grewia f larascence 

Grewia tenax 

Cummifora mukul 

Leptadonia phyrotechnica 

Bauhunia perpuria 

Dry matter y i e ld  from top feed resources = 6.2, Q/ha 

Total  dry matter y i e ld  from top  feed from 
60 acres - = 148.8 Qtls. 
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Table 4.7: Changes i n  a d u l t  body weight of 
goats  during d i f f e r e n t  months 

Month Native goat  Cross-bred goat  

Magnitude Av. No. of* Magnitude Av.No.05 * 
(%I animals (%I animals 

ava i l ab le  a v a i l a b l e  

Jan - Feb 

Feb - Mar 

Mar- Apr 

Apr - May 

May - June 

June-July 

July-  A u ~  

Aug - Sept 

Sept- Oct 

Oct - Nov 

Nov - Dec 

* The average number of animals inc ludes  
a d u l t s  a s  well  a s  their followers 
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Table 4.9: Changes i n  a d u l t  body weight of sheep 
dur ing  d i f f e r e n t  months 

R n  -- LL Native sheep Cross-bred sheep 
l"lUIlLI1 

Magnitude Av. NO. of * Magnitude Av. No. of * 
(%I animals 

a v a i l a b l e  ( X I  
animals  
a v a i l a b l e  

J an  - Feb 

Feb - Mar 

Mar - Apr 

Apr - May 
May - June 

June- J u l y  

July- A u ~  

Aug - Sept  

Sept-Oct 

Oct - NOV 

Nov - Dec 

Jan  - Apr -5.28 22.25 

Apr - Aug -1 86 23.56 

Aug - Dec +10.23 23.00 

* The average number of animals i n c l u d e s  
a d u l t s  a s  w e l l  a s  t h e i r  fo l lowers  
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Table 4.13: Average d a i l y  gain of lambs and kids(gm) 

Breed Sex Pre-weaning Post-weaning 6-12 month 

Native 
goat 

Cross- 
breed 
goat 

GOAT 

Native 
sheep 

Cross- 
breed 
sheep 

SHEEP 



Table 4..14: Co-rrelated between THSI and Pre-weaning 
gain (kg) of lambs and kids 

Where x = Average THSI/month to which the lambs/kids 
were exposed 

yl= Pre-weaning gain of male native kid 

y2= - do - female native kid 

male cross-bred kid 

female cross-bred kid 

male native lamb 

female native lamb 

male cross-bred lamb 

y8= - do - female cross-bred lanib 
* ~ L 0 . 0 5  
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Table  4.38: Zconomic r e t u r n  from n a t i v e  and c r o s s -  
b reed  s h e e p  2s p e r  market  t r e n d  (&,) 

income t h r o u s h  s a l e  p roceeds  
I terns Na t ive  sheep  Cross-bred sheep  

Wool 

Male hogge t s  

C u l l e d  a n i m a l s  

Hide 

Manure 

A s s e t s  1040.00 930.00 

T o t a l  2575.10 3244.80 

Expend i tu re  on rcaintenance and upkeep o f  
a n i m a l s  

I terns Na t ive  sheep  Cross-bred s h e e p  

Medic ines  - 
C u r a t i v e  

F r e v e n t i v e  

Mineral  b r i c k s  

S h e a r i n g  

Misce l l aneous  

Replacement 

T o t a l  534.26 859.81 

S e t  r e t u r n  th rough  n a t i v e  and c r o s s - b r e d  
sheep  (3s. 

I t e m  Na t ive  sheep  Cross-bred s h e e p  

Gross  income 2575.10 3244.80 

Expendi t u r e  534.26 859.81 

N e t  income 2040.84 2389.99 

Net income/animal/month 5.67 6.62 



CHAPTER - V 
S U M M A R Y  



The s tudy conducted t o  determinate  t he  r e l a t i v e  per-  

formance of sheep and g o a t  i n  semi-arid region under f r e e  range 

g raz ing  management i n  terms of product ion p o t e n t i a l ,  n u t r i t i o n a l  

s t a t u s ,  i n f luence  of phys ica l  environment on animal performances 

and r e l a t i v e  econorcics among n a t i v e  and cross-bred sheep and g o a t  

r e s u l t e d  i n  t o  t h e  fol lowing conclusions:  

1. GRAZING BEXAVIOUR ;+IITH REFERENCE 
TO DISTANCE TRAVELLED 

a )  The average f o o t  s t e p  of g o a t  (48.065 cn)  was h i g h e r  

than  sheep (38.415 c m ) ,  which may be due t o  t h e i r  d i f f e r e n c e  i n  

h e i g h t  a t  whi ther .  

b)The average f o o t  s t e p  had more o r  l e s s  s i m i l a r  

r e l a t i o n  with t h e  h e i g h t  of t h e  animal ( n a t i v e  and cross-bred 

sheep and goa t )  averaging t o  0.59872 + - 0.00117 t imes of t h e  

h e i g h t  a t  whither.  

c )  Considering t h e  h e i g h t  of t h e  animal a s  r a d i u s  and 

t h e  f o o t  s t e p  a s  a2ar t  of  t h e  circumference,  the sverage  angle  of 

movem5nt of l e g  was found t o  be  34.3 2 0.134 degree.  

d )  Average d i s t a n c e  t r a v e l l e d  p e r  day by g o a t  (14.304 

km) was h ighe r  than sheep (10.166 km). 

e )  Native sheep a s  we l l  a s  n a t i v e  g o a t s  were found t o  

t r a v e l  more than r e s p e c t i v e  cross-breds  (10.625 V s .  - 9.708 km f o r  



sheep and 14.784 V s .  13.824 km f o r  g o a t ) ,  which msy be due t o  

b e t t e r  a d o p t a b i l i t y  of n a t i v e s  over  cross-breds .  

f) The d i s t a n c e  t r a v e l l e d  p e r  day by sheep a s  w e l l  a s  

by goa t s  was nega t ive ly  co - r r e l a t ed  wi th  phys ica l  environment i n  

terms of THSI and va r i ed  s i g n i f i c a n t l y  (P/O.OS) - i n  sheep only.  

ANIMAL PERFORMANCES 

I. Inf luence  of phys ica l  environment 
on a d u l t  body weiqht chanqes: 

During surrmer wi th  h i g h e s t  THSI, t h e  n a t i v e  animals  

dec l ined  i n  t h e  body weight a t  a l e s s e r  magnitude than c ros s -  

b reds ,  be ing  more acc l ima t i s e  t o  t h e  harsh  c l imate  f o r  genera- 

t i o n s .  However, t he  d e c l i n e  i n  summer may be due t o  poor eva i -  

l a b i l i t y  of g raz ing  resources  coupled with  h o t  environment. 

11. Growth r a t e  of Lambs and Kids: 

a )  The males were found heav ie r  than  f e n a l e s  a t  b i r t h ,  

weaning and s i x  months of age i n  both  t h e  spec i e s ,  and was 15.47,  

23.70, 13.36 and 9.34, 1.36, and 14.12 percen t  arong goa t  and 

sheep r e spec t ive ly .  

b )  The cross-bred k i d s  were found h e a v i e r  than n a t i v e s  

a t  b i r t h ,  weaning, s i x  and twelve months of age and t h e  h i g h e r  

b i r t h  weight(l0.4%) va r i ed  s i g n i f i c a n t l y  i ~ L 0 . 0 5 ) .  

c )  The cross-bred lambs were s i g c i f i c a n t l y ( ~ [ 0 . 3 1 )  

heav ie r  (17.6%) a t  b i r t h ,  b u t  a t  subsequent s t a g e s  of growth 



n a t i v e s  were heav ie r ,  which xay be due t o  t h e i r  b e t t e r  ada?t.:?- 

b i l i t y .  The h ighe r  body weight of n a t i v e  lambs a t  twelve months 

of age (25.89%) va r i ed  s i g n i f i c a n t l y  (pL0.01). 

d )  The average d a i l y  ga in  i n  cross-bred k i d s  were 

h ighe r  than n a t i v e  k i d s  dur ing  pre-weaning, post-weaninq w h i l e  

it was r eve r se  between 6-12 months of age. 

e )  Average d a i l y  ga in  among n a t i v e  l a d s  were h ighe r  

dur ing  pre-weaning and between 6-12 months of age, whi le  t h e  

pre-weaning ga in  was a1r.os.t s i m i l a r .  

111. Inf luence  of Fhys ica l  environment 
(THSI) on pre-weaninq aa in :  

a )  The pre-weaning ga in  i n  n a t i v e  and cross-bred sheep 

and goa t  i r r e s p e c t i v e  of s ex  was found s i g n i f i c z n t l y  ( ~ / 0 . 0 5 !  - z~.d 

nega t ive ly  co - r r e l a t ed  wi th  the phys ica l  environment (THSI) t o  

which they  had exposed from b i r t h  till 3 months of age. 

I V .  Lac t a t i ona l  perfom.ances of aoa t s :  

a )  The l a c t a t i o n a l  l eng th  and l a c t a t i o n a l  y i e l d  i n  c ross -  

bred goa t s  were non s i g n i f i c a n t l y  h i g h e r  than na t ives .  

b )  The peak y i e l d  was ob ta ined  dur ing  t h i r d  f o r t n i g h t  

of p o s t  k idding i n  both t h e  breeds b u t  the  peak cont inue? through 

f o u r t h  f o r t n i g h t  only i n  cross-breds.  The peak y i e l d  was 4 5 3  g and 

460 g/day i n  n a t i v e  and cross-breds ,  r e spec t ive ly .  

c )  The milk y i e l d  remained above average bo th  i n  

n a t i v e  and c ross -bress  from f i r s t  till seventh f o r t n i g h t  of p o s t  

kidding.  



, 

d )  The milk y i e l d  remained peak during t h e  month of 

December followed by January, simulating peak vegeta t ion  resour- 

ces.  

V. Greasy f l eece  y ie lds  

a )  The annual greasy f l e e c e  y i e l d  among cross-breds 

were s i g n i f i c a n t l y  (PLO.01) h igher  (105%) than na t ives .  

b )  Greasy f l e e c e  y i e l d  per kg. body weight from a d u l t  

cross-breds were s i g n i f i c a n t  (PLO. 01) h igher  ( 70.7%) than  na t ives .  

c )  Greasy f l e e c e  y i e l d  from both na t ive  and cross-breds 

was low during autumn compared t o  spr ing  season. This  may be due 

t o  high humidity accompanying with high atmospheric temperature 

during autumn compared t o  spring. The seasonal d i f f e rence  i n  wool 

y i e l d  var ied  s i g n i f i c a n t l y  (pL0.01) only i n  cross-breds. 

d )  Greasy f l e e c e  y i e l d  from nat ive  a s  wel l  a s  cross-  

bred lambs adjusted f o r  180 days of age was found t o  be almost 

equal. 

e) Greasy f l e e c e  y i e l d  p e r  kg. body weight was non- 

s i g n i f i c a n t l y  higher  (6.7%) i n  cross-bred lambs than nat ives .  

f )  Greasy f l e e c e  y i e l d  from lambs per  100 hours of day 

l i g h t  was higher  (18.75%) i n  cross-breds than na t ive  lambs with- 

out  any s i g n i f i c a n t  d i f ference .  



V I  . Reproductive performance 
of sheep and qoat: 

a) The age a t  f i r s t  kidding was found l e s s  by 190 

days compared t o  the age a t  f i r s t  lambing. The kidding i n t e r -  

v a l  was a l s o  l e s s  by 50 days than the  lambing i n t e r v a l  ind i -  

ca t ing  p r o l i f  i c a l y  of goats  over sheep. 

b) The body weight a t  f i r s t  kidding was s i m i l a r  both 

i n  na t ive  and cross-bred goat  while it was non-signif icant ly h i -  

gher  i n  cross-bred sheep compared t o  the  na t ive  sheep. 

c) The kidding i n t e r v a l  i n  na t ive  goa t  was s i g n i f i c a n t l y  

(~L0.05)  lower (89 days) than cross-bred goats  b u t  t h e  lambing 

i n t e r v a l  was non s i g n i f i c a n t l y  higher (15 days) among na t ives  than 

cross-bred sheep. 

d) Both sheep and goat  was found t o  be non seasonal  

breeder. The breeding a c t i v i t y  i n  general  remained peak during 

Ju ly  and November, i n d i c a t i n g  negat ive co-r re la t ion  with hours 

of day l i g h t  and p o s i t i v e  co-r re la t ion  with THSI. 

e )  The peak lambingfiidding was found t o  occur between 

t h e  months of December and March while the re  was n e i t h e r  lambing 

norkidding during July.  

f )  The incidence of animals pa r tu ra ted  twice i n  a year  

was 53% i n  na t ive  goat, 6.7% each i n  cross-bred goat  and na t ive  

sheep and 10% i n  cross-bred sheep,respectively.  
/ 



g) The animals produced twine was 26% among na t ive  

goats,  12.5% i n  cross-bred goat, 3% i n  na t ive  sheep and 3.7% 

i n  cross-bred sheep, respect ive ly .  

h)  Number of progeny born per  pa r tu ra t ion  was h ighes t  

i n  na t ive  goat  (1.261) followed by cross-bred goat  (1.125) cross-  

bred sheep (1.039) and na t ive  sheep (1.029), respect ive ly .  

i) The kidding percentage among na t ive  goat  w a s  153% 

and i n  cross-breds it w a s  106%. The lambing percentage was 106% 

i n  na t ive  sheep while it was 90% i n  cross-bred sheep. 

j) The number of progeny born/100 animal/year was thus  

193, 120, 110 and 93 among na t ive  and cross-bred goat,  n a t i v e  

and cross-bred sheep, respect ively.  

, k) The over a l l  reproductive performance was found 

h igher  under incent ive  based managemental system compared t o  

conventional management, which may be due t o  b e t t e r  c a r e  and 

nourishment of animals i n  t h e  former than t h e  l a t e r  ones. 

V I I .  Adult and v o w s  mor ta l i ty  
i n  sheep and goat: 

a )  The annual a d u l t  mor ta l i ty  was higher  i n  cross-bred 

sheep ( 16.6%) followed by na t ive  goat  ( 10.0%), Cross-bred goat  

(6.6%) and na t ive  sheep ( n i l ) ,  respect ively.  

b)  I n  general  t h e  k ids  had a lower mor ta l i ty  r a t e  a t  

var ious s t ages  of growth compared t o  lambs. Among the  lambs t h e  

cross-breds had a h igher  r a t e  of mor ta l i ty  than nat ives .  



c )  The major cause of mor ta l i ty  was predation, accoun- 

t i n g  t o  about 60.0% i n  both the  age groups. 

d )  The predation, both i n  a d u l t  and lambs was h igher  

i n  summer followed by winter. This may be due t o  l a t e  evening 

grazing of animals coupled with undulated topography of the  

grazing area.  

3. NUTRITIONAL STATUS OF SHEEP AND GOAT 

a )  The n u t r i t i v e  value of feed/fodder was observed t o  

very with t h e  change of THSI. During summer (June) with e levated  

THSI, the  a v a i l a b i l i t y  of d i g e s t i b l e  n u t r i e n t s  from t h e  feed/ 

fodders was t h e  lowest and was h ighes t  i n  winter  (~ecember )  when 

t h e  THSI was lowest. 

b )  The dry  mat ter  in take  both by na t ive  goa t  and na t ive  

sheep was h ighes t  during s m e r  with e levated  THSI, which might 

be due t o  t h e i r  a d a p t a b i l i t y  t o  such h o t  environment s i n c e  

generation, i n  order  t o  der ive  t h e i r  n u t r i e n t  requirements from 

low q u a l i t y  feed/fodder resources. 

c) The d ry  mat ter  d i g e s t i b i l i t y  among a l l  groups of 

animals was apparently on lower s ide .  This may be t o  t h e  over 

es t imat ions  of f aeca l  output  through chromic oxide technique. Over 

es t imat ion  of f aeca l  output  t o  the  e x t e n t  of 11-24% was repor ted  

e a r l i e r  by various workers while using chromic oxide a s  an ind i -  

c a t o r  f o r  d i g e s t i b i l i t y  t r i a l s .  * 



d )  I n  general ,  goats  were found b e t t e r  d i g e s t e r  of 

crude f i b e r ,  crude pro te in  and ni t rogen f r e e  e x t r a c t  than sheep . 
6 

e )  The a v a i l a b i l i t y  of DCP n e i t h e r  f o r  na t ive  nor f o r  

cross-bred goat  was adequet from the  grazing a rea  during June. 

I n  addi t ion,  t h e  cross-bred goats  a l s o  f a i l e d  t o  obta in  optimum 

amount of DCP during March. The DCP a v a i l a b i l i t y  was a l s o  inade- 

quet  f o r  na t ive  a s  w e l l  a s  cross-bred sheep round t h e  year  except 

during December. 

4. RELATIVE ECONOMICS OF SHEEP AND GOAT 

a )  The gross  income was higher  from na t ive  goats  

followed by cross-bred goat, na t ive  sheep and cross-bred sheep 

and t h e  r a t i o  was 100:52.25 : 36.52 : and 32.58, respect ively.  

b) The expenditure on maintenance and up-keep of t h e  

animals was higher  i n  cross-bred sheep followed by na t ive  sheep, 

na t ive  goat  and cross-bred goat  and t h e  r a t i o  was 100:43.80:43.39 

and 35.79, respect ively.  

c )  The n e t  income/animal/month was h igher  i n  na t ive  

goat  (~s.18.12) followed by cross-bred goat  (Rs.9.02), n a t i v e  

sheep (k.5.67) and cross-bred sheep (b.2.99) and t h e  r a t i o  was 

100:49.78 : 31.29 and 16.50, respect ively.  The n e t  r e t u r n  i n d i -  

cated t h e  s u p e r i o r i t y  of goats  over sheep by 213.4% which may 

be due t o  h igher  fecundity,  low mor ta l i ty  and l e s s  expenditure 

on maintenance and up-keep of goats  compared t o  sheep. ,' 



d) Among breeds, t h e  n e t  r e tu rn  from na t ive  goat  was 

h igher  than cross-breds by 101% and i n  sheep it was h igher  i n  

na t ives  by 89.6% than cross-breds. This may be due t o  b e t t e r  

a d a p t a b i l i t y  of na t ives  t o  the  l o c a l  climate,  thereby incur r ing  

less expenditure on maintenance and up-keep and h igher  r e t u r n  

through s a l e  proceeds of d i f f e r e n t  i t e m s .  

5. ECONOMIC OF SHEEP AND GOAT UNDER 
DIFFERENT MANAGEMENTAL SYSTEM 

Theeconomics based on the  product iv i ty  of 30 na t ive  

( ~ a l p u r a )  sheep and 30 na t ive  goats  with one breeding males 

from each of t h e  two species  under na tu ra l  degraded range land 

over  a per iod of th ree  years  a t  Central  Sheep and Wool Research 

I n s t i t u t e ,  Avikanagar ( ~ a  j asthan)  through conventional manage- 

mental system indica ted  average n e t  r e t u r n  of Rs. 690.49 f l u i d  

cash p e r  year  a f t e r  paying 10% i n t e r e s t  on the loan incurred  

f o r  t h e  non-recurring expendi t u r s s  a t  t h e  begining, repaying 

10% of the  loan every year  and meeting expenditures  on main- 

tenance and up-keep of t h e  animals. The d i f fe rence  between a s s e t  

and l i a b i l i t i e s  a f t e r  th ree  years  provided an a d d i t i o n a l  income 

of b. 1104.66 per  year, thereby r a i s i n g  t h e  t o t a l  income t o  

Fs.1795.15 pe r  year. When t h e  t o t a l  income was apportioned be t -  

ween sheep and goat  it was s. 0.03 pe r  sheep and Rs.4.96 p e r  

goa t  per  month. Under productional remuneration managemental 

system t h e  n e t  income from s i m i l a r  animals ( n a t i v e  sheep and 

goat )  under s i m i l a r  range land was Rs. 5.67 pe r  sheep an;d Rs.18.12 



per  goat  pe r  month, thus  making the  average income i n  t o  a 

r a t i o  of 1:4.77 between conventional and incent ive  based 

system (Rs. 2.49 VJ. 11.89). The d i f fe rence  may be a t t r i b u t e d  

mainly t o  the  human in te r fe rence  under conventional farm 

managemental system where t h e  experiment a r e  conducted through 

uncoe-tted,  r egu la r ly  paid workers involving l o t  of expenditure 

V s  personal a t t e n t i o n  including more grazing hours i n  t h e  

cooler  p a r t s  of t h e  day i n  production remuneration managemental 

sys  tern. 

Result  thus  obtained from the  above fanning system w i l l  

d e f i n i t e l y  serve a model f o r  i n t e r e s t e d  small/marginal fanner  and 

a t t r a c t  them towards l ives tock  e n t e r p r i s e s  due t o  immediate 

r e t u r n  without much i n i t i a l  investment and a t t a i n i n g  self s u f f i -  

ciency within few years.  This  w i l l  a l s o  serve  a s  a model f o r  

t h e  agencies working f o r  t h e  small/marginal farmers t o  switch- 

over from t h e i r  t r a d i t i o n a l  p r a c t i c e s  i.e. working as a mediator 

f o r  providing loan t o  t h e  farmer from t h e  bank and subsidy from 

t h e  government, t o  provide animals d i r e c t l y  t o  t h e  fanners  with 

t h e  condi t ion  t o  t ake  back t h e  same number of animals a f t e r  

c e r t a i n  period. Due t o  personal ca re  and management, t h e  farmer 

w i l l  d e f i n i t e l y  become s e l f  s u f f i c i e n t  with the  su rp lus  animals. 

Since, t h e  agency i s  sure  t o  g e t  back the  same heads of animals 

with proper watch and ward, it w i l l  no t  be i n  loss ,  r a t h e r  can 

h e l p  many farmers with t h e  i n i t i a l  investment only. 



Based on t h i s  calculation, it may be reasonably 

concluded that, any farmer who wishes to  earn a minimum monthly 

income of Ib. 300=00 t o  500=00 for h i s  livelyhood can obtain the 

same by maintaining 30 goats. 



CHAPTER - .  VI 

C O N C L U S I O N  



C O N C L U S I O N  

The l ives tock  i n  the  dryland a g r i c u l t u r e  has  enough 

p o t e n t i a l i t y  t o  improve the  economic s t a t u s  of marginal f a r -  

mers a s  w e l l  a s  l and less  a g r i c u l t u r a l  workers. Among a l l  type 

of l ives tock  the  r o l e  of sheep and goat  i s  of paramount impor- 

tance. 

The National Commission on Agricul ture ,  t h e  Govt, of 

Ind ia  and o the r  organisa t ions  have introduced various schemes, 

t h e  purpose of which i s  t o  augment t h e  animal production a s  a 

whole and t o  improve t h e  f i n a n c i a l  pos i t ion  of t h e  farmers, 

Keeping these  po in t s  i n  mind, t h e  present  i n v e s t i -  

ga t ion  was undertaken t o  a s ses  t h e  a p p l i c a b i l i t y  of sheep and 

g o a t  husbandry i n  t h e  semi-arid region by farmer who may be 

c l a s s i f i e d  a s  a marginal farmer. 

S ix ty  ac res  of uncul t ivable ,  u n f e r t i l i z e d  land was used 

t o  r e a r  15 nat ive  and 15 cross-bred sheep and 15 na t ive  and 15 

cross-bred goat  under i d e n t i c a l  conditions.  The i n v e s t i g a t i o n  was 

continued f o r  two years.  Since, the  i n v e s t i g a t i o n  could no t  be 

continued beyond t h e  second year* a s  such t h e  e f f i c i e n c y  of t h e  

t o t a l  land with r e spec t  t o  grassland cover could n o t  be ascer-  

tained. However, under such circumstances t h e  quest ion of over - 

grazing i f  any, can not  be r u l e s  ou t  i f  t h e  t o t a l  s tock exceeded 

the  t o t a l  bear ing l i m i t  of the  land. The droppings of sheep and 



goa t  contains  organic nitrogenous mat ter  and these  a r e  added t o  

t h e  s o i l  a s  a source of NPK f e r t i l i z e r ,  The s o i l  i s  expected t o  

g e t  more of organic  f e r t i l i z e r  a s  and when t h e  s tocking r a t e  i s  

increased. 

A t  t h e  onse t  of the  experiment, t h e  s tocking rate 

i r r e s p e c t i v e  of spec ies  was s i m i l a r  i.e., one animal per  acre. 

The t o t a l  g rass  cover was 4.28 percent. With t h e  progress  of 

t h e  days, the  number of animals i n  each spec ies  increased depen- 

ding upon the reproductive performances. I n  t h e  second year  t h e  

s tocking rate f o r  a l l  these  four  groups varied.  I n s p i t e  of t h a t  

t h e  g r a s s  cover appeared t o  be uniform. This  observat ion i n d i -  

ca ted  t h a t  on the  whole t h e  s tocking r a t e  f o r  a11 t h e  groups 

could s u s t a i n  t h e  animals f o r  productive purpose. Adverse 

n a t u r a l  calamity may happen and c r e a t  s c a r c i t y  of vegeta t ion  

cover. Under such s i t u a t i o n  the  quest ion of overgrazing may be 

avoided with r o t a t i o n a l  p l o t  grazing within t h e  s p e c i f i e d  area.  

The present  work suggest t h a t  one a c r e  of land pe r  

animal i r r e s p e c t i v e  of spec ies  o r  breed can no t  only s u s t a i n  t h e  

animal bu t  he lp  i n  t h e  production, 

Considering the  body weight a s  an index, i t  was found 

t h a t  the  animals could not  maintain progressive inc rease  i n  body 

weight throughout t h e  year  i r r e s p e c t i v e  of physiological  s t a t u s .  

However, on most of t h e  occasions, the  growth performances was 



appeared t o  be s a t i s f a c t o r y .  I t  may be presumed t h a t  t h e  ani -  

mals could have recorded steady increase  i n  t h e  body weight 

provided, the  n u t r i t i o n  from t h e  grazing land would have been 

optimum, It  isr therefore,  assumed t h a t  t h e  a v a i l a b l e  a rea  under 

considerat ion would sus ta in  the  animals during c e r t a i n  per iods 

of t h e  year  bu t  could no t  provide t h e  optimum n u t r i t i o n  a s  

required f o r  physiological  processes. 

The g rass  coverage which was about 4.0 percent  had t h e  

p o t e n t i a l i t y  f o r  improvement with good pas ture  managemental prac- 

tices. A t  t h e  end of t h e  experiment it was assumed t h a t  t h e r e  was 

no dear th  of f e r t i l i z e r  on the  land which w a s  made a v a i l a b l e  

from t h e  exc re ta  of the  grazing animals. Though t h e  experimental 

d a t a  did no t  fu rn i sh  any re levant  informations,  even though it 

may be assumed from the  f i g u r e s  t h a t  t h e  s tocking r a t e  may be 

increased during c e r t a i n  p a r t s  of t h e  year r  p a r t i c u l a r l y  during 

t h e  months of September-October. On t h e  o the r  hand, t o  combat 

a dec l ine  i n  t h e  body weight t h e  s tocking r a t e  could have been 

decreased during summer t o  obta in  a b e t t e r  performance, 

I t  may reasonably be questioned on t h e  v a l i d i t y  about 

t h e  reproducebi ldty of these  information i n  p a r t s  o t h e r  than 

the  semi-arid condition.  



Based on t h e  conclusion i.e., one animal pe r  acre ,  

it may be s a i d  t h a t ,  ba r r ing  t h e  h i l l y  areas ,  t h e  maintenance 

of t h e  animals a t  t h e  same stocking r a t e  i s  expected t o  be 

promising. I n  a reas  where t h e  r a i n f a l l  i s  evenly d i s t r i b u t e d ,  

the  g rass  cover i s  expected t o  be much more b e t t e r  and a s  a 

r e s u l t  t h e r e  is every p o s s i b i l i t y  of increas ing  t h e  s tocking 

r a t e ,  

To augment the  performance of t h e  na t ive  stock, r 

super io r  gene t i c  mater ia l  i s  being intrciduced by the  way of 

cross-breeding as a na t iona l  pol icy of t h e  country. The cross- 

breeding has  been found t o  be b e n e f i c i a l  i n  most of t h e  conduc- 

t e d  experiments. However, i n  t h e  present  experiment, t h e  per- 

formance of the na t ive  s tock  i r r e s p e c t i v e  of t h e  spec ies  was 

found super ior  t o  t h e i r  cross-breds i n  r e Ja t ion  t o  d i g e s t i v e  

performance, e f f i c i ency  of u t i l i z a t i o n  of nu t r i en t s ,  reproduc- 

t i v e  e f f i c i ency  and mul t ip le  b i r t h s ,  These observat ions may lead  

one t o  conclude ' t h e  s u p e r i o r i t y  of t h e  na t ives  over t h e  cross-  

breds. 

I t  i s  well  known t h a t  t h e  manifestat ion of t h e  produc- 

t i v e  t r a i t s  a r e  governed both by gene t i c  and environmental f a c t -  

ors. An indiv idual  with super ior  germplasm may not  e x h i b i t  i t s  

f u l l  productive p o t e n t i a l i t i e s  under adverse environmental con- 

d i  t ion .  Digestion, excret ion,  reproduction and thermoregulations 



e t c .  a r e  the  var ious physiological funct ions  which i n t e r a c t  

with the  environment f o r  t h e  adaptat ion of an animal. 

The nat ives ,  i r r e s p e c t i v e  of breeds adapted t o  a 

p a r t i c u l a r  environmental condi t ion generat ion a f t e r  generat ion 

a r e  tuned t o  s t rugg le  aga ins t  very harsh conditions.  Thei r  

a d a p t a b i l i t y  i n  r e l a t i o n  t o  s o l a r  rad ia t ion ,  temperature and 

humidity has  been found unquestionably super ior  t o  t h e  cross-  

breds.  The growth r a t e ,  kidding/lambing percentage and the 

mor ta l i ty  f i g u r e s  of t h e  na t ives  a r e  the i n d i c a t i o n s  of t h e i r  

super io r i ty .  

Under t h e  e x i s t i n g  production system and managerial 

p r a c t i c e s  of t h i s  experiment it may be s a i d  t h a t  t h e  S i r o h i  x 

Beetal  goats  and Malpura x Rambouillet sheep d i d  no t  nick well  

with na t ive  Si rohi  goat  and Malpura sheep. 

The land used i n  this experiment was unsui tab le  f o r  any 

a g r i c u l t u r a l  operations.  Therefore, a comparative i d e a  of t h e  

r e t u r n  by crop production aga ins t  animal husbandry could n o t  be 

obtained. 

The es t imates  der ived i n  t h i s  experiment a s  regards 

t o  n e t  outcome with r e spec t  t o  pe r  acre  of land on pe r  animal 

p e r  month was b. 1.21 f o r  na t ive  goat, lts.0.60 f o r  cross-bred 

goat,  b.0.38 f o r  na t ive  sheep and B. 0.20 f o r  cross-bred sheep, 

respect ive ly .  



From the  performance record with r e spec t  t o  a l l  t he  

production t r a i t s  t h e  na t ives  were found t o  be super io r  t o  t h e i r  

cross-breds, On t h e  o the r  hand t h e  comparative f i g u r e s  between 

t h e  spec ies  indica ted  s u p e r i o r i t y  of goats  over sheep. The p e r  

c a p i t a  income pe r  month was higher  i n  na t ive  goa t s  than t h e  

cross-bred goats.  A s  t h e  reproductive r a t e ,  incidence of twin- 

i n g  a r e  higher  in ,  t h e  na t ives ,  t h e  subsequent r e t u r n  i n  t h e  

succeding year  increased a t  a h igher  degree. The h igher  marke- 

t a b l e  weight of t h e  na t ives  a l s o  added t o  t h e  r e tu rn ,  The t o t a l  

milk production a l s o  added favourable po in t s  t o  t h e  c r e d i t  s ide ,  

The lower in terk idding  period reduced t h e  managemental c o s t  

which had a l s o  a p o s i t i v e  e f f e c t  on t h e  income. 

The present  experimental s i t e ,  perhaps had t h e  low 

incidence of p a r a s i t i c  i n f e s t a t i o n  by v i r t u e  of i t s  c l i m a t i c  

condi t ion r e s u l t i n g  i n  t o  low young s tock  losses ,  Therefore, t h e  

r e t u r n  from t h e  fol lowers  a s  accounted i n  t h i s  p resen t  study may 

no t  be reproduceble i n  a reas  where paras i t i sm i s  very common 

o r  i n  endemic p a r a s i t i c  area.  Even though, the  t r end  of pe r  

c a p i t a  income i s  expected t o  be progressively h igher  from year  

t o  year, provided, an uniform managemental p r a c t i c e s  i n  rela- 

t i o n  t o  pas ture  management and h e a l t h  cover a r e  attended. 



Based on t h i s  ca lcula t ion ,  i t  may be reasonably con- 

cluded t h a t  a farmer i s  expected t o  g e t  a r e t u r n  of R e  1000/- 

pe r  month on and from t h e  second year  from s i x t y  n a t i v e  goa t s  

a t  a s tocking r a t e  of one animal per acre.  This  r e t u r n  does no t  

inc lude  the  c a p i t a l  investment on t h e  grazing land. Even i f  t h e r e  

a r e  n a t u r a l  calamit ies ,  it i s  expected t o  have a r e t u r n  of b.10/- 

p e r  animal per  month. Any farmer who wishes t o  earn  a minimum 

monthly income of Rs.300/- f o r  h i s  l ivelyhood can a t t a i n  t h e  

same i f  he maintains 30 goats.  
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