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A survey  o f Navsar i  distri ct  was conducte d during 

Fe bruary -March  2005 to : i)  re cord fee ding  pract i ce s 

fo l lowed by  dai ry  farme rs and co l le ct  sample s o f fee ds and 

fodde r,  i i )  e stimate  prox imate  consti tuen ts and con ten ts o f 

ce rtain mine rals in fee ds and fodde r in  orde r to asse ss 

fee ding  pract i ce s and gene rate  information  on  mine ral 

status of  dai ry  an imal s and ii i)  sugge st  corre ct ions in  the 

fee ding  pract i ce s wi thin  avai lab le  re source s and 

pronounce  appropr iate  mine ral  mixture s for  suppleme nting 

dai ry  animal  diets. 

The  surve y  was conducte d in  fi ve  talukas vi z .  Vansda, 

Chikh li ,  Jalalpore ,  Gande vi  and Navsar i .  Mul ti stage 

Random Sampling  te chn ique  was use d to  se le ct  the 

re sponde nts.  Two vi l l age s were  sele cte d in  e ach  taluka, 



which  we re  geographicall y  l ocate d apart  in  di re ction  and 

tru ly  re pre sen ted the  an imal  husbandry  pract i ce s o f  the 

taluka. In  e ach  vi ll age ,  10 farme rs who own  cows 

producing at  le ast  10 kg or  more  and buffaloe s producing 

at  l e ast  8  kg  mi lk  pe r  day  we re  sele cte d.  The  sele cte d 

farme rs were  in te rvie wed on  the  basis o f  que stionnai re 

de veloped.   

Most  o f  the  owne rs sele cte d kee p the i r  an imals stal l -

fe d  ei the r  at  home  or  at  farm wi thin  a limi te d are a.  The 

quan ti ty o f concen trate  fe d (kg/day )  to  buf faloe s in 

d i f fe ren t talukas range d between  4.83 and 5.21 and the 

maximum be ing  5 .21 in  Gande vi  taluka.  The  d istr i ct 

ave rage  was 4 .98 kg/day .  The  same  in  co ws surve ye d in 

d i f fe ren t talukas ranged be tween  4.79 to  6 .96 kg/day .  The 

maximum of  6 .96 kg/day  was re corded in  Ch ikh li  taluka. 

The  distri ct  ave rage  was 6 .17 kg/day .   

The  feed ing o f  g reen  fodde rs to  buf faloe s in  di f fe ren t 

talukas range d be twee n 12.60 and 1 6.83 kg/day .  The 

d istri ct  ave rage worke d out as 15.42 kg/day .  In  cows i t 

ranged be tween  10.92 and 15.68 kg/day .  The  d istr i ct 

ave rage  was 13.15 kg/day .  The  dry  roughage  fee ding 

ranged between  3.71 and 7.20,  and 4 .00 and 4.39 kg/day 

in  buf faloe s and cows,  re spe ct i vely .  The  distri ct  ave rage 



for  dry  roughage s worke d out as 5 .52 and 4.24 kg/day , 

re spe ct i ve ly  for  buf faloe s and cows. 

The  ave rage  conce ntrate  to  roughage  ratio  in 

buf faloe s o f  di f fe ren t talukas range d between  30.94:69.06 

and 35.94:64.06.  In  cows,  the  conce ntrate  to  roughage 

rat io range d be tween  34.96:65.04 and 47.61:52.39.  The 

majori ty  o f  farme rs mixe d Sumuldan  ( compound catt le 

fee d)  wi th  one  g rain , one cake  or a mixture o f  g rains and 

cake s and a fe w o f  the m fe d Sumuldan  alone,  at  the  t ime  o f 

mi lking .  

The  dry and g ree n roughage s containe d Cu be low 

7.86ppm e xce pt hybrid  napie r  (8 .981.21) ,  lucerne 

(21.032.35) ,  para g rass (12.090.86) , bajra gre en 

(8 .340.06) ,  sudan  g rass (14.550.12)  and bajra straw 

(16.45  2 .45) .  Sumuldan  con taine d 25.30ppm Cu.  Most  o f 

the  g reen  fodde rs con taine d re asonable  amount o f  Mn 

(31.01  3 .11 to  106.66   8 .70 ppm) ,  g rains 19.87   0 .62 to 

79.87   0 .69,  dry  roughage containe d 35.09 1.66 to 

218.1839.29 and Sumulda n  con tained 195.231.40 ppm 

Mn. Most o f  the  dry  roughage s containe d le ss Zn  (<  24.86 

ppm).  The  Zn  con ten t o f  g reen  roughage s ranged be twe en 

26.14 and 74.32,  o f  g rains 18.65 and 46.27,  Sumulda n 

171.28  0.73 ppm. Among st  the  fee ding  stuffs,  13.33, 



20.00 and 20.0  % of  concen trate s, 37.50, 25.00 and 12.50 

% of  the  green  roughage s and 60.0 ,  60.0  and 20.0  % of  the 

dry  roughage s had below cr it i cal  le ve ls o f  Cu, Zn  and Mn , 

re spe ct i ve ly . 

The  buffaloe s produce d dai ly  on an ave rage  8.33 to 

9 .50 kg  whole  milk  and 9 .61 to  11.40 kg  6  % FCM. The 

cows produced 11.20 to  14.33 kg  whole  mi lk  and 11.37 to 

14.55 kg  4  %FCM dai ly .  The  ave rage  DCP in take  o f 

buf faloe s in  en t ire  Navsar i  distr i ct  ranged be tween  83.80 

and 96.27 % of  re quire me nt.  The  buffaloe s unde rfe d wi th 

re spe ct  to  DCP were 50.00,  40.00,  66.66,  71.43 and 71.43 

% and the  cows 0 .00,  15.79,  10.53,  15.00 and 15.79 % in 

Vansda, Ch ikhl i , Jalalpore ,  Gande vi  and Navsar i ,  

re spe ct i ve ly .   

The  ove r  all  ave rage  TDN in take s in  the  buffaloe s in 

the  d istr i ct  range d be tween  90.14  to  110.53 % of 

re qui re ment. The  buffaloe s wi th  re spe ct to  TDN we re  0 .0 0, 

0 .00,  16.66,  0 .00 and 42.86 % underfe d;  50.00,  60.00, 

33.33,  85.71 and 42.86 % moderate ly  underfe d and 50.00, 

40.00,  50.00,  14.29 and 14.29 % ade quately fe d  in 

Vansda,  Ch ikh l i,  Jalalpore ,  Gande vi  and Navsar i  taluka, 

re spe ct i ve ly .  The cows wi th  re spe ct  t o TDN we re  0 .0 , 

15.79,  26.32,  10.0 and 0.0 % unde rfe d;  15.79, 15.79, 

5 .26,  15.00 and 31.58 % mode rate ly  unde rfed and 0.0 , 



5.26,  15.79,  5 .00 and 5.26 % ove r fe d in  Vansda,  Ch ikhl i , 

Jalalpore,  Gande vi  and Navsar i  taluka,  re spe ct i ve ly . 

Whe re ve r  ne ce ssary ,  re co mmendations have  been  made  for 

balancing  the  protein and e nergy  supply  of  dai ry animals.  

The  ove r  all  ave rage  Cu in take  as % of  re qui re ment in 

the  buffaloe s in  Navsar i  d istr i ct  was 130.30 pe rcen t and in 

the  cows was 138.94.  The  cows and buffaloe s o f  e nt i re  

d istri ct  e xh ib i t  ade quate  le ve ls of  Cu in take .   

The  ove r  al l  ave rage  Mn  in take  as % of  re qui re ment in 

cows was 300.57 to  370.22 % and the  same in  the 

buffaloe s in  d istr i ct  was 284.24 to  408.89 pe rcen t.  The 

cows and buffaloe s o f en ti re  distri ct  e xh ib i t  ade quate 

l e vels o f  Mn  in take.    

The  ove r  al l  Zn  in take s as % of  re qui re ment in  cows 

was 63.11 and 99.04 % and the  same  in  the  buffaloe s was 

66.10 and  82.27 %. The cows and buffaloe s o f  al l  the 

talukas and vi l l age s showe d de fi ci t  Zn  in take .   Howe ve r , 

the  tre nd was re ve rse wi th  re spe ct  to  Mn . The  e xten t o f 

suppleme ntat ion  (mg/day)  re qui re d for  obviat ing  Zn 

de fi ciency  in  buf faloe s and cows i s sugge ste d. 
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ABBREVIATIONS USED 

 

Ca :  Calcium 

CF :  Crude  Fibre 

CP :  Crude  Protein 
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d  :  Day 

DCP :  D ige st ible  Crude  Protein 

DCPI :  D ige st ible  Crude  Protein  In take  

DM :  Dry  Matter 

DMI :  Dry  Matter  In take 

EE  :  Ethe r  Extract 

FCM :  Fat-Corre cted Mi lk 

g :  Gram 

HMCM :  Home  Made  Concen trate  Mixture  

 kg :  K ilog ram 

mg :  M i ll ig ram 

Mn :  Mangane se 

MY :  M i lk  Yield 

NFE :  N i trogen  Free  Extract 

P  :  Phosphorus  

ppm :  Parts Pe r  M il li on 

SE :  S tandard Error 

SNF :  So lid  Not  Fat 

TDN :  Total  D ige stib le  Nutr ien ts 

TDNI :  Total  D ige stib le  Nutr ien ts In take  

Zn :  Zinc 

  



I . INTRODUCTION 

 

Ade quate supply  of  feeds and fodde rs i s a cr i ti cal 

factor  af fe cting  pe r formance  o f  an imals.  The re i s l imi te d 

in formation  about the  exte nt o f  nutr ien t  avai lab i li ty  from 

var ious fee ds and fodde rs to  dai ry  an imals in  South 

Gujarat  reg ion . In order  that  cows and buffaloe s with high 

mi lk  y ielding  poten tial ,  wh ich  this country  i s looking 

forward to  having  in  large  numbe r,  produce  milk  to  the i r 

inhe r ite d  capaci ty ,  i t  wil l  be  ne ce ssary  to  provide  ade quate 

and balance d nutr i ti on .  Ove r fee d ing ,  under fee ding  and 

imbalance d d ie ts le ad to  nutri t ional  and re product ive 

d isorde rs.  There fore ,  it  i s e ssen t ial  to  conduct surve y  to 

make obje cti ve  asse ssment o f  the  ade quacy  of  fee ding o f 

dai ry  an imals by  way o f  study ing  existing  animal 

husbandry  practi ce s and the  p lane  o f  nutr i ti on  o f  dairy 

an imals and to  sugge st  ne ce ssary  modi fi cations in  the 

fee ding  pract i ce s wi th in  the  avai lab le  re source s and 

suppleme nt. 

M icronutr ien ts,  part i cu larly  the  mineral  e le ments are 

conside re d to  be  ine vi tab le  for  the  normal  me tabol i c and 

physiolog ical  proce sse s o f animal  syste ms. The unde r -

supply  of  mine rals in  li ve stock rat ions i s the  most common 
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fe ature .   Espe cial ly ,  marginal  de fi ciencie s are  expre sse d as 

un thri f t ine ss or  sub -normal  g rowth ,  fe rt il ity  or  product ion 

that  are  d i f fi cul t  to  d iagnose  and cause  signi f i can t 

e conomic losse s.  The  de f i cie ncy  o f  ce rtain  mine rals may 

not  affe ct  crops yie lds but the i r avai lab il i ty  from such 

forage s may be inade quate for  re qui re ment o f li ve stock.  It 

i s the re fore  ne ce ssary  to  gene rate  in formation  on  mine ral 

status,  zone -wise ,  so  as to  iden ti fy  de fi ciencie s or 

tox ici t ie s (H inde rs, 1999).   Reg ional  mapping  o f e le ments 

in  fee d and fodde r i s re lat i ve ly  a rapid ,  rel iable  and cost 

e f fe cti ve  method o f  provid ing  base line  data on  the  le ve ls o f 

macro and microele me nts.   The re  i s an  urge n t nee d to 

formulate  spe cial  mine ral  mixture s for  l i ve stock base d on 

the se  basel ine  data (Udar e t a l .,  2003; Garg  e t a l. ,  2002 b; 

Das e t a l . , 2003; Gowda e t a l . , 2001; Ramana e t a l. , 2001; 

Garg  e t a l . ,2004 ) .  The re  i s a nee d for  e f fe ct i ve  mine ral 

suppleme ntat ion  th rough spe ci fi call y  tail ore d,  high 

qual i ty ;  e conomicall y  fe asib le  mineral  suppleme nts that 

con tain  only  re qui red mine rals for  corre ct ion  of  d isorde rs 

(Garg  e t a l .,  2000; Gowda e t a l .,  2001; Ramana e t a l. , 

2001; Garg  e t a l . ,2004 ) .    

Kee ping  the  above  facts in mind , the curren t 

inve stigation  was planne d wi th  fol l owing  ob je cti ve s : 
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1.  Survey  o f  fee ding practi ce s fol lowed by dairy farme rs 

and col le ction  o f  sample s o f  feeds and fodders use d 

in  the  Navsar i  d istr i ct  o f  South  Gujarat . 

2 .  Estimation  o f  proximate  const ituen ts and con ten ts o f 

ce rtain mine rals in  feeds and fodde rs o f  the  d istr i ct 

in  orde r  to  asse ss fee d ing  practi ce s and gene rate 

in formation  on  mineral  status o f  dai ry  an imals.  

3 .  To sugge st  corre ctions in  the  fee ding  pract i ce s 

fo l lowed by  dai ry  farmers in  the  distri ct  wi thin 

avai lab le  re source s and pronounce  appropr iate 

mineral  mixture s for supple menting  dai ry  animal 

d ie ts. 

 



 II . REVIEW OF LITERATURE 

 

 The  l ite rature  pertain ing  to  the  asse ssme nt o f  fee ding 

pract i ce s fo ll owe d by  dai ry  farme rs in  di f fe ren t parts o f 

India and also  the  mine ral con te nt o f  feeds and fodde rs 

including  mine ral  status o f  an imals has been  re vie we d 

under fol l owing  he adings. 

 

2 .1  : Researches on Feeding P ractices and Nutri tional  

    S tatus of Dairy Animals in India. 

 

Whe n dairy animals are  ke pt unde r re qui re d 

manageme nt condi t ions,  more  than  hal f  o f  the  total 

e xpe nse  goe s for  fe ed;  the  re mainde r re pre sen ts l abour, 

depre ciation ,  inte re st  on  f i xed capi tal and othe r 

misce l lane ous i tems. The  labour and othe r  i te ms are 

pract i cal ly  the  same  regardle ss o f  the  total  milk 

product ion .  The re fore ,  incre asing  the  le vel  o f  milk 

product ion  of  a cow or  buf falo  incre ase s the  profi t  per  un i t 

o f  milk  produce d.  A lthough  high  producing cows consume 

more  fe ed than  low producing  an imals,  the  incre ase d milk 

the y produce  pays more  than  the  addi tional  feed costs. 

Th is i s be cause  a port ion  o f  the  total  fee d input i s 
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re qui re d to main tain  the cow at  he r  constan t body  weigh t 

regardle ss o f  the  le ve l  o f  product ion .  The refore ,  a farme r 

should make  sure  that  his dai ry  an imals re ce ive  ade quate 

nutri ti on  to e nable  fu ll  exp lo i tation  o f  the ir  producing 

abi li ty  (Pradhan , 1981 a) .  It  i s impe rati ve  to  make an 

obje cti ve  asse ssme nt o f the  ade quacy  o f  feed ing o f dairy 

an imals by  d istri ct  wise surveys.  The  sal ien t  find ings o f 

re se arche s on  this aspe ct in  di f fe ren t S tate s o f  India are 

pre sen ted in  th is se ction  of  re vie w of  li te rature .  

 

2 .1.1  : Gu jarat S tate 

 

Pande  and Gupta (2001)  compile d  the  in formation  on 

avai lab i li ty and uti li zation  of  li ve stock fe ed re source s in 

d i f fe ren t ag ro -cl imatic zone s o f  Gujarat .  Base d on rain fal l 

patte rn ,  topography ,  soi l  characte ri st i cs,  climate  in 

ge ne ral  and the  cropping  patte rn  the  State  can  be  d ivide d 

in to  e igh t  agro -climatic zone s as unde r. 

  South  Gujarat  He avy  Rain fal l  Zone 

  South  Gujarat  Zone  

  Middle  Gujarat  Zone 

  North  Gujarat  Zone 

  North  We st  Zone 
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  North  Saurash tra Zone  

  South  Saurash tra Zone  

 

South Gu jarat Heavy Rainfall Zone:  

 

 Th is zone  has in tensive  rain fal l  o f  ove r  1500 mm and 

up to  2000 mm per annum in  the  month  o f  July  and 

August.  The  sub zone s I ( a)  consist  o f  hi ll y  are as o f 

d istri ct  Dang  and Valsad.  The  sub zone  1  (b )  consists o f 

p lain  are as o f  Valsad distr i ct  and four taluka s o f  Surat 

d istri ct .  Transplan te d ri ce  i s a major  crop o f  this are a wi th 

some  be ans,  whe at,  gram, b lack g ram e tc.  Mango,  sapota 

(chiku) ,  banana and ve ge table s are  also  g rown . The i r  total 

annual re qui re ments for  concen trate s, dry  fodde r and 

g ree n  fodders wi ll  be  3 .72,  5.52 and 14.75 lakh  tone s, 

re spe ct i ve ly . The avai labi l ity o f dry  fodde r i s found to be 

9 .18 lakh  tone s,  which  i s qui te  h ighe r  than  the 

re qui re ment.  This i s be cause  o f  more  croppe d are a i s 

cove red by  paddy  and sugarcane  due  to su itab le cl imatic 

condi t ions.  

  

The  surve y  conducte d in  th is are a sugge ste d that  50 -

60 % animals we re  over fe d  for  e ne rgy .  Howe ve r,  more 
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numbe rs o f  animals we re  unde r fe d  for  prote in  (30 -76 %) 

wh i le  only  14 -19 % an imals were  fe d  ade quate ly  for 

prote in  and ene rgy  (Anon ., 198 5-86) . 

 

South Gu jarat Zone: 

 Th is i s an  are a of  me dium rain fall ,  wh ich  var ie s from 

1000 to  15000 mm per annum and comprise d o f  nine 

talukas e ach  o f  Surat  and Bharuch  distri ct .  The  annual 

re qui re ments o f concen trate ,  dry fodde r and g ree n fodde r 

for  cattle  and buffaloe s o f  this zone  wi ll  be  5 .79,  15.29 

and 22.95 lakh  tone s, re spe cti ve ly .  The  avai lab il i ty  of  dry 

fodde r i s around 13.19 lakh  tone s,  which  i s sl igh t ly  l owe r 

than  the  quan ti ty  of  dry  fodder re qui red.  In  th is reg ion 

more  than  90 % an imal  we re  unde r fed  for  prote in  during 

summe r se ason . Howe ve r more number o f cows and 

buffaloe s were  ove r  fed  for  ene rgy  mostly  in  al l  se asons 

(Anon .,  1986 -87) .  

 

M iddle Gu jarat Zone: 

 The  Middle  Gujarat  Zone  consists o f  e nt i re 

Panchmahal ,  Kheda and Vadodara d istr i ct  and p art  o f 

Ahmedabad. The  re qui re ment for  concen trate ,  dry  fodde r 

and g ree n  fodde r wi ll  be  19.27,  51.36 and 77.07 lakh 
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tone s per  ye ar ,  re spe cti ve ly .  The  quanti ty  o f dry  fodde r 

avai lab le  i s around 40.89 lakh  tone s and i s le ss by 10.50 

lakh  tone s than  re qui re men t that  i s de fi ci t  of  around 20 

%. In  th is reg ion  more  numbe r o f  buffaloe s and cows are 

ade quate ly  fe d  in  Ahme dabad d istri ct  than  Vadodara 

d istri ct .   

 

North Gu jarat Zone: 

 Th is ag ro -climatic zone  consists o f  se mi  arid  and ar id 

are as wi th e rrati c rain fal l (500-1014 mm).  It  consists o f 

Sabarkan tha and Gandh inagar distri cts and th ree , f i ve 

and n ine  talukas o f  Ahme dabad, Banaskan tha and 

Mehsana d istr i cts.  The  main  crops grown  are  pe ar mi lle t , 

sorghum, whe at,  cotton ,  g roundnut, se samum, pigeon pe a, 

castor ,  i sabgul  e tc.  L ive stock re ar ing  i s an  importan t 

occupation  and the  cattl e populat ion  i s highe r than  human 

populat ion  in  th is are a.  The  re qui re ment o f  dry  fodde r for 

catt le  and buffaloe s for  one  ye ar  i s 44.01 lakh  tone s. 

Howe ver ,  the  similar  f igure s for  concen trate  and gre en 

fodde rs are  16.68 and 66.06 lakh  tone s,  re spe cti ve ly .  The 

dry  fodder avai lab le  in  this zone  i s far  le ss (26.40 lakh 

tonne s)  than  i ts re qui re ment. 
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North W est Zone: 

 The  zone  consists o f  whole  o f  Kutch and parts o f 

Rajkot ,  Surendranagar,  Mehsan a and other  d istri cts.  In 

th is are a the principal  crops are pe arl  mi lle t , sorghum, 

whe at,  cotton ,  g roundnut,  se samum, castor  and khari f 

pulse s.  The re qui re ments for  concen trate s,  dry  fodde rs 

and g ree n  fodders pe r  ye ar  wi ll  be  8.14,  14.40 and 78.12 

lakh  tone s,  re spe ct i vely .  The  avai lable  quanti ty  o f  dry 

fodde r for  th is are a i s 32.08 lakh  tone s,  wh ich  shows 

de fi ci t o f  21.35 %. In  th is are a more  numbe r o f  an imals i s 

ade quate ly  fed  in Kutch  distri ct ,  wh ile  the se  are unde r fe d 

for  prote in  in  Sure ndranagar d istr i ct  (Anon .,  1998 -99) . 

 

North Saurashtra Zone: 

 Th is i s the  main  drough t prone  are a o f  Gujarat 

cove r ing d istr i cts o f Jamnagar and Amrel i (7  talukas)  and 

parts of  othe r adjo in ing  d istri cts l ike  Rajkot , 

Surendranagar and Bhavnagar.  Groundnut i s the  main 

crop.  The re quire ment o f conce n trate s,  dry fodde r and 

g ree n  fodde r i s 5 .50,  13.20 and 19.81 lakh  tone s, 

re spe ct i ve ly . Howe ve r , the  avai labi li ty o f dry  fodde r in th is 

reg ion  i s 27.71 lakh  tone s pe r  annum, wh ich  i s more than 
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the  double  o f re qui re ment.  In  th is re gi on  large r  numbe rs 

o f  animals are  ade quate ly  fed  spe ci f i cal ly  for  ene rgy . 

Howe ver ,  under fee ding  o f  protein i s also pre valen t to  the 

e xten t o f  28 to  69 % during  di f fe ren t se asons and di f fe ren t 

categorie s o f  an imals (Anon .,  2000) .  

 

South Saurashtra Zone: 

 South  Saurash tra Zone  consists o f  Southern 

Saurash tra comprising  whole  Junagadh distr i ct ,  th ree 

talukas e ach o f  Bhavnagar,  Amrel i and Rajkot  d istr i cts. 

The  pr incipal crops are g roundnut,  pe arl  mi lle t , sorghum, 

cotton ,  whe at and sugarcane .  The  re quire me nt o f  fee ds in 

te rms o f  conce ntrate ,  dry  fodder and green  fodde r i s found 

to  be  6 .75,  19.51 and 29.29 lakh  tone s,  re spe ct i ve ly .  The 

dry  fodde r i s avai lable  to  the  tune  of  39.60 lakh  tone s.  In 

th is zone ,  ove r  feed ing o f  ene rgy during win te r  and 

Monsoon  i s common .  Most ly  cows and buffaloe s we re 

found to be  ade quate ly  fe d for  protein  in  th is zone .  

 

Anonymous (1991)  conducte d a pre liminary  Animal 

Nutri t ion  Surve y  during  summer,  monsoon  and win te r 

se ason s in the  ye ar  1990 -91. Two vi l l age s e ach o f f i ve 

talukas o f  Mehsana, Kadi , Patan ,  Khe ralu  and Vi japur 
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we re  sele cte d for  surve y  work.  In  all  100 buffalo  owne rs 

we re  con tacte d during  surve y  work in  e ach  se ason . 

Sample s o f  concen trate s,  g reen  fodder and dry  fodde r fe d 

we re  co lle cte d.  The  buffalo  owne rs mainly  uti li zed see d s o f 

jowa r ,  ba jri ,  barle y ,  whe at and cotton  or  mixture  o f  i t , 

i sabgul ,  cottonseed cake  and Saba rda n  ( compound catt le 

fee d) .  Green  fodders such  as lucerne,  jowa r ,  ba jri ,  bar ley , 

mature  castor  le ave s,  g reen  tur  le ave s and g rasse s we re 

fe d.  In  monsoon , most  o f  buf falo owne rs le t loose  animals 

for  grazing  for  4 to  6  hours pe r  day .  Dry  fodde rs such  as 

straws o f  jowa r ,  whe at and ba jri  or  Kamalpara (Sorghum 

b ico lo r ) are  use d for  feed ing  to  the  an imals. 

 

It  could  be  inferre d ( Tab le 2 .1 )  that  in Summe r 

se ason  10,  45  and 44 % buffaloe s we re  unde r fe d , 

ade quate ly  fed  or  ove r  fed  for  DCP wh ile  20,  62 and 17 % 

buffaloe s we re  unde r fe d ,  ade quate ly  fe d  and over fe d  for 

TDN in take , re spe cti ve ly .  In  Monsoon  se ason , 24,  59 and 

17 % buffaloe s we re  unde rfe d,  ade quate ly  fed  and o ver  fe d 

for  DCP, wh il e  19,  52 and 28 % buffaloe s we re  unde r fe d , 

ade quate ly  fe d and ove r  fed  for  TDN intake ,  re spe ct i ve ly . 

In  Win te r  se ason ,  7,  40 and 51 % buffaloe s were  unde r 

fe d,  ade quately  fed  and ove r fed  for  DCP wh ile  35,  50 and 
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15 % buffaloe s we re  un der fe d ,  ade quate ly  fe d  and ove r  fe d 

for  TDN intake ,  re spe ct i ve ly . 

 

Looking to the  ave rage  perce n tage  in take o f  DCP and 

TDN by buffaloe s in  di f fe ren t se asons on  an  ave rage  about 

15 % of  buf faloe s was found under fe d  for  DCP and 20 % 

we re  found unde r fe d fo r ene rgy .  It  i s re comme nde d that 

h igh -ene rgy  feeds should be  fed  to  the  buffaloe s for 

ove rcoming  the  ene rgy  shortage  and co-ope rati ve  dairy 

may  manufacture  the  feed accordingly .  

 

Chavda (2003)  conducte d a surve y  of  Patan  d istr i ct  in 

2002. Two vi l l age s e ach  o f  f i ve  talukas of  Siddhpur,  Patan , 

Chanasma, Hari j  and Sami  we re  sele cte d.  The  ave rage  DCP 

in take  o f  buf faloe s range d between  96.33 to  104.03 % 

(Tab le 2 .2 ) , and that  o f  cows ranged be twee n  83.76 to 

112.57 % of  re qui rement in  di f fe ren t talukas in  the 

d istri ct  (Tab le 2 .3 ) . The  buffaloe s in Patan taluka we re 

found in short  supply wi th  re spe ct  to  DCP ( Tab le 2 .4 ) , 

where as,  the  same  i s de f i ci t  in  cows in  Nagwasan  vi ll ge 

(Tab le 2 .5 ) .   The  buffaloe s o f  di f fe ren t taluka did  not 

d i f fe r signi f i can tly . Howe ve r,  the  s ame d if fe re d 

sign i fi cant ly  (p<0.01)  be tween  vi l l age  wi th in  talukas.  The 
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buffaloe s unde rfe d with  re spe ct  to  DCP were  6 .98,  32.14, 

22.58,  23.26 and 31.28 % in  Siddhpur Patan  Chanasma, 

Harij  and Sami  taluka,  re spe ct i ve ly  ( Tab le 2 .6 ) .  The re 

we re  27.27 and 77.7 7 % of  cows in  vi ll age Me than  and 

Nagvasan , re spe cti ve ly  found to be  underfe d ( Tab le 2 .7 ) . 

 

The  ove r  all  ave rage  TDN in take  in  Patan  d istr i ct 

ranged be tween 102.79 to 127.06 % and that  o f  cows 

ranged be tween  100.33 to  131.14 % of  re qui re ment.  In  th is 

re spe ct ,  the  buf faloe s o f  di f fe ren t talukas d id  not  di f fe r 

sign i fi cant ly .  Howe ve r ,  the  same  d i f fered signi f i can tly 

(p<0.01)  be tween  vi l l age  wi thin  talukas.  The  buffaloe s wi th 

re spe ct  to  TDN we re  23.25,  7 .14,  3 .23,  0 .0  and 9 .09 % 

mode rately  unde rfe d in  Siddhpur,  Patan ,  Chanasma, Hari j 

and Sami  taluka,  re spe cti ve ly .  The  cows in  vi l l age  Me than 

and Nagwasan  we re  found unde rfed to  the  e xten t o f 

27.77%. In  the  same  vi l l age s re spe ct i vely  27.27 and 61.11 

% of  cows were  mode rate ly  underfe d. 

 

Ghogale (2003 )  reported that  the  ave rage  DCP in take 

o f  buf faloe s range d between  83.99 to  109.21  % (Tab le 

2 .8 ) ,  and that  o f  cows range d between  84.79 to  108.05 % 

of  re qui re ment in  d i f fe ren t taluka in  Sabarkantha d istr i ct 
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of  Gujarat  (Tab le 2 .9 ) .  The  buffaloe s o f  di f fe ren t taluka 

d id  not  di f fe r  sign i fi cant ly .  Howe ve r ,  the  same  d if fe re d 

sign i fi cant ly  (p<0.05) be twee n vi l l age  within  talukas.  The 

buffaloe s in  Bayad and Modasa we re  found in  short  supply 

wi th  re spe ct  to  DCP ( Tab le 2 .10 ) ;  whe re as,  the  same  i s 

de fi ci t  in  cows in  Bayad taluka ( Tab le 2 .11 )  taluka.  The 

ove r  al l  ave rage  TDN in take  in  Sabarkan tha d istr i ct  range d 

be tween  100.90 to  113.47 % and in  cows ranged be twe en 

98.10 to  114.49 % of  re qui reme nt.  In  th is re spe ct,  the 

buf faloe s o f  d i f fe ren t taluka as we ll  as vi l l age s wi th in 

taluka d id  not  d if fe r  sign i fi can tly .  The  buffaloe s unde rfe d 

wi th  re spe ct  to  DCP we re  42.10,  24.24,  25.00,  50.00 and 

22.72% (Tab le 2 .12 ) and cows 24.13, 22.22, 41.17, 48.00 

and 30.00% (Tab le 2 .13 )  in  Khe dbrahma, Idar ,  Bhi loda, 

Bayad and Modasa taluka, re spe cti ve ly .  The buffaloe s wi th 

re spe ct  to TDN we re 5 .0 ,  12.12,  3 .57,  5.00 and 0.00% 

underfe d 21.77,  21.21,  46.42,  40.00 and 11.00 % 

mode rately  ove r fe d and 5.0 ,  9.09, 10.71, and 3 .00 % 

ove r fed in  Khedbrahma, Idar ,  Bh iloda,  Bayad and Modasa 

taluka, re spe cti ve ly.  The  cows wi th  re spe ct  to  TDN we re  

3 .00, 0 .00, 17.64, 20.00 and 10.00 % unde rfe d; 27.0 , 

33.33,  58.82,  28.00 and 40.00 % moderate ly  over fe d  and 

10.0 , 0 .00,  11.76, 0 .00 and 20.00 % ove r fed in 
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Khedbrahma, Idar ,  Bhi loda,  Bayad and Modasa taluka, 

re spe ct i ve ly . 

 

Parne rkar e t a l .  (2006)  obse rve d that  73,  66,  and 61% 

of  cows and 58, 56 and 40% of  buf faloe s we re  unde fe d 

wi th  re spe ct  to  DCP and 12,  52 and 36 % of  cows and 18, 

38 and 30 % of  buf faloe s we re  unde fed wi th  re spe ct  to  TDN 

in  win te r ,  Summe r and Monsoon  se asons,  re spe ct i vely  in 

Surendranagar distri ct  o f Gujarat  (Tab le 2 .14 ) .   

 

2 .1.2  : Haryana State 

A random survey  o f  the  fee ding  pract i ce s fol lowed for 

mi lch  buffaloe s was carr ie d  out by  Lal  e t a l .  (1995)  in  the 

month  of  January  to  March  in  some  o f  the  vi l l age s in  H isar 

d istri ct .  A  total  o f  23 farme rs having  45 mi lch  buffaloe s 

cove r ing  about 10 pe r  ce n t o f  total  buf falo  populat ion  we re 

se le cted randomly  and inte rvie we d for  the  study .  The  data 

on  actual quan ti ty  o f  feeds and fodder o f fere d in a day , 

approximate  body  we igh ts,  stage  o f  lactat ion and milk 

y ie ld  pe r  day we re  co lle cte d wi th  the  he lp  o f  a 

que stionnai re . A fte r the  data co lle ct ion  buffaloe s we re 

g roupe d in to  two categorie s as I and II on  the  basis o f 

the ir  milk  yie ld .  Category  I include d low to  me dium 
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y ie ld ing  buffaloe s (4 -8  kg/day ),  which we re  kept by 

farme rs mostly  for  dome stic consumption  of  milk . 

Buffaloe s unde r cate gory II we re  high  y ield ing  (8 -20 

kg/day )  and we re  mostly  ke pt  by dairy 

owne rs/en tre prene urs purely  for  busine ss.   

Data about the  quan tity  of  fee ds and fodde rs of fe re d 

by  the  farme rs was obtaine d wi th  fai r  amount o f  pre cision 

wi th  the  cooperat ion  o f  farme rs.  Dry  animals we re 

e xcluded from the  pre sen t study  be cause  fee d ing  sche dule 

o f  such  animals (e spe ciall y  in  category  I)  could  not  be 

asce rtained to  a sa t i sfactory  le ve l ,  as the se  an imals we re 

l et  loose  for  g raz ing  during  most o f  the  day.  The  t ime 

spen t for g razing  was var iable .  Le sse r  numbe r o f dairy 

owne rs could  be  made  avai lable  in  the  pre sen t study  unde r 

category  II,  but number o f  animals pe r  owne r and  ave rage 

mi lk  y ield  pe r  animal  was h ighe r  than  the  animals in 

category  I. The  dry fodde r consiste d o f  main ly  whe at straw 

and maize  'Ka db i ' .  Green  fodde r consisted o f  locall y 

avai lab le  green  g rass in  category  I and be rsee m in  category 

II.  Dai ry  owners o f  ca tegory  II we re  e ve n  purchasing  gre en 

fodde r (be rsee m)  @ Rs.  30 -40 per  quin tal  when  not 

produced by  the m. Fee ding  of  cotton see d cake (CSC)  was 

a common  pract i ce  and 1/2 to  1  kg  whe at fl our was also  
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g iven  to the se animals.  Howe ve r,  some o f  the  dai ry  owne rs 

maintain ing  h igh  y ielding  buffaloe s,  we re  more  sk il lfu l  in 

formulat ing  the i r rat ion for  fe ed ing  o f  buf faloe s and 

rep lace d 20 -40 % of  the  CSC wi th  guar/gram/urd churr i 

e tc.  Re placing  CSC wi th  othe r  ag ro -industr ial byproducts 

de fin i tely  brings down  the  cost  o f  fee ds;  howe ve r ,  CSC was 

the  main  ing redien t o f choice  by  all  the  farmers in  th is 

are a.  ' Sanni '  was the  tradit ional  practi ce  be ing  fol l owe d for 

fee ding  mi lch  buffaloe s,  which  helps in  incre asing  the 

ove ral l  DM in take  o f  an imals. 

 

The  ave rage  e st imated le ve l  o f  nutrie nts suppl ied  to 

buf faloe s in comparison  to  the ir  calcu lated re qui re ments 

i s pre sen te d in Tab le 2 .15 .  

 

A  surve y  re garding  fe ed ing  pract i ce s fol lowed by 

farme rs for  mi lch  buffaloe s was carr ie d  out by  Lal  e t a l . 

(1998 a ) in  the  month o f July  to  S epte mber 1995 in  th ree 

vi l l age s o f  H isar  d istr i ct.  A  total  o f  243 farmers having  635 

mi lch  buffalo  cove ring  about 30% of  total buffaloe s 

populat ion in  the  are a surveye d and we re  in tervie we d.  

The  data about actual  quan ti ty  of  fee d and fodde rs of fe re d 

in  a day ,  approximate body  weigh ts and actual milk 



 18 

product ion  le ve l  per  day  were  co lle cte d with  the  fai r  deg ree 

pre cision  on  a que stionnai re .  Ce rtain  we ighme nts / 

me asure me nts about fee d and milk  etc.  we re  made  ove r 

the  pe r iod and taken  as the  range .  Afte r  the data 

co l le ction ,  the  buffaloe s were g rouped in to three  cate gor ie s 

based on  thei r  dai ly  mi lk  yie ld  and type  o f  rat ion  that  we re 

o f fe re d by  the  farme rs.  The  DM con ten t o f  feeds and 

fodde rs and the p lane  o f  nutri ti on  o f  the  buf faloe s we re 

e stimate d. The  nutrie n t re qui re ment o f the buf faloe s was 

calculated cate gory -wise for  the  le ve l  o f  milk  product ion 

and me an  body  we igh ts wi th  the  help  o f  nutr ien t 

re qui re ment tab le .  

 

The  DM intake  o f  ind ividual  feed ingre dien t 

calcu lated on  base s o f  me an  value s and plane  o f  nutri t i on 

o f  the se  buf faloe s calcu late d in  te rms o f  DCP and TDN 

(Tab le 2 .16 ) re ve ale d that  buf faloe s we re  marginall y 

de fi cien t  in  protein  and ene rgy  to  the  e xten t of  5 .5  to  9 .3% 

short  in  category  –  II and 0 .0  to  6 .5  % short  in  category  – 

III,  re spe ct i vely  as compare d to  standards.  The  DM in take 

appe ars to have  bee n  me et  in  the se  two cate gor ie s. 

Re placing  a port ion o f  straw wi th  some  e nergy  ri ch  fee d 

ing re die nts or incre asing  the  le ve l  o f  g ree n and de cre asing 
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the  le vel  o f  straws in  rat ion  of  the se  buf faloe s in 

categorie s –  II &  III can  furthe r  improve  the  supply  o f 

nutrien t  o f the se  buf faloe s sign if i can t ly .  The  nutr ien t 

status o f  buffaloe s in  category  –  I could  not  be  ascertaine d 

to  a sat i sfactory  l e vel  and then  was not  calculate d as 

the se  animals were  le t  l o ose  for  g razing  for  most  o f  the 

day . 

 

Lal  e t a l .  (1999)  e valuate d nutr i ti onal  status o f  high 

y ie ld ing  buffaloe s producing  more  than  20 kg  milk/d in 

H isar  distri ct .  The  in formation  about the  actual  quan tity 

o f  fee ds and fodde rs o ffere d in a day ,  approximate  body 

we igh t was calculate d by  me asure me nt and actual  milk 

product ion  was col le cte d wi th  fai r  de gree  o f  pre cision  on 

que stionnai re s in  two se asons vi z . ,  win te r and summe r. 

The  plane  o f  nutr i ti on  o f  the se  buf faloe s was e st imate d on 

basis o f  amount o f  DM of ind ividual  feed ingre dien ts 

consumed and quan ti t ie s o f  dige st ible  nutrie nts the y 

con tained tak ing  the  standard value s form composi t ion 

tab le s.  The  nutr ien t  re qui re ment o f  buf faloe s was 

calculated (Pathak and Ve rma, 1993) . Finall y  the 

e stimate d supply o f  nu tr ien ts was compare d with  nutr ien ts 

re qui re d during  two se asons.  The  authors obse rve d that 
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the se  h igh  y ield ing  buffaloe s me t the i r dai ly  re qui re ments 

for  DM and DCP, whi le  they  showe d marginal  de fi ciency  o f 

ene rgy  during  win te r  se ason  (Tab le 2 .17 ) .  But that  too 

migh t have  been  compe nsate d by  e xce ss protein  in take . 

The  authors concluded that  the  feed ing practi ce s for  h igh -

producing  buffaloe s we re  though  tradi tional me thod but 

was more  scien t i fi c. 

 

A  survey  was conducte d by  S ingh e t a l .  (2001) to 

study the  conve nt ional  fee ding  pract i ce s and plane o f 

nutri ti on  o f  milch  buffaloe s in  H isar  distri ct  during 

De cembe r 1996 and January  1997. A  total  o f  351 farme rs 

(117 e ach  o f  the  landle ss,  marg inal  and large  me dium 

category ) and 344 milch buffaloe s we re  surve yed.  The  data 

on  actual  quanti ty  o f fee ds/ fodde rs o ffere d dai ly , 

approximate body  weigh t; dail y milk yie ld,  e tc.  we re 

pre cise ly  re corded on  a de tai le d que stionnai re .  Buffaloe s 

we re  g rouped in to  th ree  categor ie s base d on  thei r  milk 

y ie ld  i .e .  up to  5  kg ,  5 .5  -10 kg  and above  10 kg .  The 

p lane  o f  nutri ti on  o f  the se  buf faloe s was e st imate d wi th  a 

fai r  deg ree  o f pre cision  on  the  basis o f  dry  matte r 

consumed and d ige stib le  nutr ien ts (DCP and TDN) . 

Re qui re ments o f the buffaloe s we re calculate d base d on 
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data on  mi lk  product ion  and me an  body  we ights fol lowing 

spe ci f i cations. 

 

Fee ding  o f  mi lch  buffaloe s was found ade quate  in 

e xce ss o f  the ir  re qui re ment as calcu lated form the  data on 

fee d in take  (Tab le 2 .18 ) .  Th ree  hundre d forty  four milch 

buffaloe s included in  this study havi ng  me an body  weigh t 

526.04+4.03 kg  and yie ld ing  8.77+0.21 kg  milk  daily  we re 

found to  fed  7 .4  % and 14.89 % e xce ss TDN and CP, 

re spe ct i ve ly .  

 

The  data analy zed for  comparison  of  nutr ien t 

re qui re ments and supply  on  217 mi lch  buffaloe s yie lding 

5 .5-10 kg  milk  re ve aled that  the y  we re  being  ove r fe d . 

Howe ver ,  TDN supply  was 6 .42 % h igher than  i ts 

re qui re ments.  The  prote in  on  the  othe r  hand was in  e xce ss 

by  13.15 %. The  103 buffaloe s y ield ing  more  that  10 kg 

mi lk pe r  day  had an  ave rage  yie ld  o f  12.60 +0.16 kg mil k . 

Analysis re ve ale d that  TDN supplie d  was 5 .56 % in  e xce ss 

and protein  by 15.52 % ( Tab le 2 .18 ). 
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2 .1.3  : Uttar P radesh 

Lal  e t a l.  (1998 b)  randomly  sele cte d two hundre d f i fty 

farme rs (5  from e ach  categor ie s from 5 block o f  10 vi l l age s 

o f  Fai zabad distr i ct  on  the  basis o f  land holding  capacity 

i .e .  l andle ss farme rs, marg inal  farme rs (>  1  ha) ,  smal l 

farme rs (1  to  2  ha) ,  medium farme rs (2  to  3  ha)  and large 

farme rs (>  3  ha) .  The  data on  avai labi li ty  o f  fee d and 

fodde rs and the i r  supply to  the  animals, co lle cte d fro m 

se le cted farme rs through  personal  contact  and observat ion 

for  a per iod of  1  ye ar  we re re corded in accordance  wi th 

th ree  se asons.  The  quan ti ty  o f  fee d and fodders o f fe re d to 

lactat ing  buffaloe s during  24 h rs.  was re corde d by  actual 

we igh ing . The  nutr ien t  suppl ie d to  the dairy  animals 

round the  ye ar  was calculated base d on  proximate 

composi t ion  and quan tity on  fee d and fodde rs o f fe re d to 

the  buffaloe s.  Dai ly  M ilk  production  was re corded by 

attending  milk ing  and the body weigh t o f  buf faloe s was 

calculated from the  body  me asure ment.  The  supply  o f 

nutrien ts was compared wi th  re commended value s.  The 

ave rage  supply o f  DM (kg/d)  to  the  an imals was 

12.12+0.25 maximum be ing  in  case  o f  small  farme rs 

(12.40+0.24)  and in  winte r  (12.84+0.21) .  Ove r  all  supply  o f 

DM to  an imals on  ye ar ly  basis ave rage d 11.57+0.19, 
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12.21+0.22,  12.41+0.24,  12.37+0.17 and 12.17 kg/h/d by 

mi lch  animals o f  landle ss,  marg inal,  small ,  me dium and 

large  farmers,  re spe cti ve ly  ( Tab le 2 .19 ) .  DM consumption 

var ie d  sign i fi cant ly  (P<0.01)  be tween  se asons,  whe re as, 

be tween  cate gor ie s i t  var i ed  signi f i can tly  e xcept in  win te r 

se ason . The  authors re porte d the  ave rage  DCP supply  as 

0 .58+0.03 kg/h/d wi th  maximum value  (0 .67+0.03 

kg/h/d)  in case o f me dium farme rs. Among  se ason , 

maximum of  0 .65+0.02 kg/h/d DCP was supplie d  in  win te r 

se ason , due  to  large  avai labi li ty  o f  be rsee m. A ll  cate gor ie s 

o f  farmers supplie d  de f i cie nt  DCP to  the animals ove r 

re qui re ments.  DCP consumption  var ie d  signi f i can tly 

be tween  se asons and be twee n  categorie s.  The  ove ral l 

ave rage  supply  o f  TDN was 6 .45+0.16 kg/h/d and 

maximum (6 .77+0.18 kg/h/d)  was suppl ie d by  me dium 

farme rs.  Simi larly  maximum le vel  o f  TDN was supplie d  in 

win te r  se ason . A ll  category  of  farmers supplie d  de fi cien t 

TDN to  the  an imal  over  re qui re ment.  The re sults indicate d 

that  the  avai lab il i ty  o f  DCP and TDN was le ss in  all  the 

category  of  dai ry farme rs,  possibly due to  poor knowledge 

o f  farmers about feed ing and le ss fodde r production  in  the 

are a unde r study. 
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S ingh  e t a l.  (1998)  studied nutri t ional  status o f 

buf faloe s in  rural  are as o f  Azamgarh  distri ct  o f  Uttar 

Prade sh.  A  surve y  was carr ied  out wi th  100 farme rs in  25 

vi l l age s having  216 buffalo  he ads.  In  e ach  vi l l age,  the 

l i ve stock owners we re  categor ize d as pe r thei r  land holding 

capaci ty,  vi z .  l andle ss (Group –  I) ,  marginal  (0 .1  to  2  ha, 

Group –  II),  small  (2 .1  to  4  ha,  Group –  III)  and large 

(above  4  he ctor , Group –  IV).  The  buffaloe s he ads we re 

categori zed as calve s ( cate gory –  I) , non milch  ( category  – 

II)  and milch  ( category  –  III) .  Data we re  co lle cte d by 

supplying  pre -te ste d que st ionnai re during visi t  to 

individual  farmers and also by  actual  obse rvat ions for  a 

per iod o f  one  ye ar  from July  1995 to  June  1996. The 

quan ti ty o f  feed and fodde rs o f fe re d to  var ious groups o f 

buf faloe s during  24 hrs.  we re  re corde d by  actual  we ighi ng 

and then  sample s we re  analy zed for  proximate  pr incip le s. 

M i lk  product ion  of  buf faloe s was re corde d fortnigh tly  by 

attending  the milking  and body  weigh ts we re calculate d 

from the ir  body  me asure ments.  The  amount of  DM, DCP 

and TDN avai lable  to  di f fe ren t cate gor ie s o f  buffaloe s 

(Tab le 2 .20)  we re  calcu lated from the  re cords o f  in take  o f 

fee d and fodde rs using  ave rage  dige stibi l ity  co -e f fi cien t 

value . 
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The  study  re ve ale d surplus supply o f DM for  al l  the 

categorie s o f animal  under di f fe ren t land holding  g roups 

wh ich  range s be tween  0.630 -1.078, 0 .249 -1.158 and 

0.222-0.813 kg/d for  calve s,  non -milch  buffaloe s and 

mi lch  buffaloe s,  re spe ct i ve ly .  The  DCP avai lab le  to  the 

calve s (0.160 -0.185 kg/d)  was de f i cie n t i rre spe ct i ve o f 

category  o f  farme rs.  The  de f i ci t  supply  o f  DCP in  non -

mi lch  buffaloe s ranged from 0.043 -0.088 kg/d.  In  milch 

buffaloe s de fi ci t supply  o f DCP range d from 0.102 -0.206 

kg/d in  al l  l and hold ing g roups.  The  de fi ci t  o f  DCP supply 

in calve s o f  al l l and holding g roups was due  to  the ir  poor 

manageme nt pract i ce s.  Wh ile ,  in  non -mi lch  and milch 

buffaloe s DCP supply migh t be  due to  the poor scien ti f i c 

conce pt o f  fee ding  l i ve stock by  the  farme rs on  one  side 

and avai lab il ity  o f  re source s on  the  other  as we ll  as the 

tendency to neg le ct  the  unproductive  an imals.  The 

avai lab i li ty  o f  TDN was sign i fi cant ly  (P<0.05)  lowe r in 

calve s (0 .759 -1.32 kg/d)  and mi lch  buffaloe s (0 .077 -0.370 

kg/d)  in  d i f fere n t categorie s o f  farme rs,  whi le  it  was 

surplus in  non -mi lch  buffaloe s (0 .088 -0.619 kg/d) . 

Surplus TDN intake  could  be  due  t o  sli gh tly  h ighe r  in take 

o f  rat ion  by  non -mi lch  buffaloe s for  main tenance s as 

compare d to  othe r  classe s o f  an imals whe re  TDN was 
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re qui re d for  main tenance  and production .  The  authors 

conclude d that the  avai lab il i ty  o f  DCP and TDN was le ss 

( exce pt h ighe r  TDN  in take  in  dry  buf faloe s) ,  wh il e  DM was 

more  than  re qui re ment in all  categorie s o f  buf faloe s, 

i rre spe cti ve  o f  g roup o f  farmers. 

 

S ingh  e t a l .  (2003 a)  conducted a study  to  e valuate  the 

avai lab i li ty o f  nutr ien ts from pre vai l ing  feeds and fodde rs 

to  dai ry animals in  Easte rn  Plain  Zone  o f  Uttar Prade sh . 

Two d istr i cts vi z . ,  Ghaz ipur and Varanasi  o f  e astern  U.P. 

p lain  were  sele cte d for  the  study.  Two NES  b locks from 

e ach  distri ct  and two randomly  choosen  vi ll age s from e ach 

b lock and twe lve  fami lie s f rom e ach  vi ll age  we re  sele cte d. 

Four type s o f  farmer famil ie s (Land le ss,  smal l , me dium 

and large  farme r)  we re  classi f ied  from e ach  vi l l age  for 

inve stigation .   

 

Def i cit  o f  dry  matter  has been  obse rved in  all  the 

categorie s o f farme rs,  e xce pt in  case o f  large  farme rs in  

Rawatipur b lock o f  Ghaz ipur (+41.98) .  De f i cie ncy  o f  DM 

var ie d  from 56.0  to  59.58 in  al l cate gor ie s o f  farme rs. 

Wi thout any  exce ption  de fi ciency  was un iformly high  in 

Harahuwa block o f  Varanasi ,  whe re as ,  in Ch i raigaon block 
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i t  was 36.90 % in  large  farme rs and 58.21 % in  Karanda 

b lock o f  Ghaz ipur,  de f i cie ncy  was le ss in  landle ss and 

smal l  farme rs,  whe re as,  in large  farme rs it  was more.  A 

large farme r o f  Re watipur b lock o f  Ghaz ipur d istr i ct 

e xh ib i ted  minor ( -0 .55 %)  de fi ciency o f DM, howe ve r , 

maximum was re corded ( -25.98 %)  in  case  o f  me dium 

farme rs.   

 

DCP de fi ciency  was quite  substan t ial  in  smal l  and 

me dium farme rs in both the  distri cts.  In  case o f  buf faloe s , 

the  de f i cie ncy  o f  DCP was uni formly  h igh  in  al l  cate gor ie s 

o f  farme rs in  Karanda block of  Ghaz ipur di stri ct  fo ll owe d 

by  Chai raigaon  and Harahuwas b lock s o f  Varanasi  d istri ct . 

In  cows,  the  de f i cie ncy  o f DCP was highe st  in  Karanda 

b lock o f Ghazipur (AV. -74.20) fol lowed by  Chai raigaon 

b lock o f Varanasi  d istri ct  ( -62.06) .  In  Re watipur b lock, 

me dium farme rs e xh ibi te d  posi t i ve  value s (+7.68) .  The 

posi tion  o f Harahuwas b lock of  Varanasi was be tte r than 

the  other  th ree  blocks showing -25.85 % an ave rage 

de fi ciency  o f  DCP. Wi thin  this block ,  the  de fi ciency  was 

h ighe st  in  medium farme rs ,  where as,  in  smal l  farme rs i t 

has posi ti ve  value  o f  +  10.98 %, in  re spe ct  o f  DCP, no 

de fin i te  trend has been  obse rve d be twee n the  categorie s o f 
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farme rs and block of  the se  d istr i cts.  TDN consumption  in 

buf faloe s and cows o f  two distri ct ,  four blocks and 

d i f fe ren t categorie s o f  farmers  re ve ale d that  the  posi tion  o f 

Re watipur b lock was be tter  than  the  re st  o f  block 

regarding  TDN avai labi li ty .  In  case  o f  buf faloe s,  in  smal l 

and large  farme rs the  consumption  was surplus by  about 

50 % and the  posi tion  o f  large  farme rs was found be tte r 

than  the  small  farmers. 

 

2 .1.4  : Himachal P radesh 

Sharma and Chande r (1968)  re porte d the  nutr i ti onal 

status o f catt le in  the  tempe rate re gion  of  Kangra d istr i ct 

o f  H imachal  Prade sh.  In  orde r  to  make  an  obje ct i ve 

asse ssment o f  the  inade quacy  o f  fe ed ing  in  this are a,  a  

surve y  was conducte d during  the  le an  winter  months when 

the re  i s practi call y no grazing  avai lable ,  tak ing in to 

conside rat ion  only  the  stall  fe d  an imals,  the  feed suppl ie s 

o f  which could  be  accurate ly  che cke d. Five  randomly 

se le cted vi l l age s in  Palampur Tehsi l  o f  Kangra d istri ct  vi z . , 

( i )  Mundh i ,  (i i)  Bhadgwar,  (i ii )  Nanaun , ( i v)  Dhorn i ,  and ( v)  

Hol ta,  si tuate d at  e le vat ions from 884 to  1220 me te rs 

above  se a le ve l  and having  an  ave rage  annual  rain fall  o f 

2 ,681 mm.,  we re  take n  up for  th is study .  In e ach  vi ll age , 
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e igh t house  holds keeping  catt le , were randomly  sele cte d 

and the  detaile d  o f  fee ding  o f  all  the  stall  fe d  animals in 

the se  households we re  noted for  a pe riod o f  2 -3  days. 

Wi thout causing  the  le ast  disturbance  to  the  fee ding 

sche dule  of  the  an imals,  e ach  fe ed o f fe re d to the stall -fe d 

an imals during the  whole  day  from e ar ly  morning  to  late  in 

the  nigh t was weighe d.  No e stimate  o f  the  re sidue  le f t  by 

the  animals could  be  had as the  re sidual  fee d mater ial  was 

trampled in  the  katchha cattle  barns.  The  milk  le t  down  of 

the  mi lch  an imals during  the  obse rvat ion pe riod was 

me asure d.   

 

The  e stimate d quanti tie s o f  the  dry  matte r  and 

d ige stible  nutrie nts o f fe red to  the  di f fe ren t categorie s o f 

the  animals and thei r  actual  re qui re ments in  accordance 

wi th  Morr ison  S tandard are  g iven  in  Tab le 2 .21.   

 

The  dry matter  o f fere d to  the  an imals range d from 

0.97 to  2 .11 t ime s the  re qui rement.  Except in  case  o f 

buf faloe s,  dry  or  in  milk ,  the  total  dry  matte r  o ffere d to 

the  an imals was much  in  e xce ss o f  the  re qui re ment.  The 

ove r  abundant supply  l ed  the  animals to  se le ct  thei r  fee d 

re sul ting  in  wastage  o f the coarse  roughage s.   
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The  total  quan ti ty  o f DCP o f fe red to  all  the cate gor ie s 

o f  an imals in  the i r  fee ds was much  le ss than  the  re qui re d 

amount.  Cow-calve s and buffalo -he i fers re ce ive d the 

lowe st  amounts ,   wh il e  the  bullock,  wh ich  re ce ive d the 

maximum amount in  re lation  to  the  re qui re ments could  at 

be st mee t  only  about th ree -fourths o f  the  actual 

re qui re ment,  provide d the  feed o f fe re d was consume d in 

fu l l.  But as the  dry matte r o f fe red was much  in exce ss o f 

the  re qui reme nt the  bullock could hardly  meet  about 50 

per  ce n t o f  the  actual  re qui reme nt o f  th is nutri en t .  

 

The  TDN re qui rement o f all  the cate gor ie s o f  animals 

was,  in  gene ral ,  suppl ied  in  exce ss by  fee d o f fe re d to  the 

an imals.  Howe ve r ,  the  conclusion  that  the  an imals we re 

ove r  suppl ied  wi th  e ne rgy  may  not  be  just i fie d ,  as most o f 

the  dry  matte r  was o ffere d in  the  form of  coarse 

roughage s.   

 

The  authors observe d from the  pre sen t study  that  in 

th is reg ion ,  during  the  le an  pe r iod s,  the  an imals ke pt 

under stal l -feed ing  condi tions we re  maintaine d on  highly 

unbalanced fee ding  schedule s.  By  fee d ing  the  animals on  a 

scien ti f i c basis ,  the  wastage  of  the  fodder suppli ed  ove r 
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the  re quire me nt could  be  avo ide d.  The  shortage  o f  DCP in 

the  dai ly  rat ion  sche dule  re qui red to  be  made up.  Th is 

could  howe ve r ,  be  made  good on ly  by  mobi li zing  the  locall y 

avai lab le  re source s,  as the  e conomic condi tions o f  the 

farme rs do not  al l ow the  purchase  o f  conce ntrate d fee ds 

on  any large  scale . 

Sharma and Chande r (1971)  conducte d a surve y to 

e valuate  the  nutr i ti onal  status o f  animals in  the  Kangara 

d istri ct  of  Himachal  Prade sh .  The quan ti ty o f  fee ds of fe re d 

to  the animals o f  e ach  household  on  the  day o f  the  vi si t 

dur ing  24 hours was re corded by actual  we ighme nt.  The 

quan ti ty o f nutrie n ts o f fered to  the  stal l -fed  an imals in 

the ir  fee d was calculate d on  the  basis o f  data publ i she d by 

Sharma & Gi ll  (1968) ,  Sharma e t a l .  (1966) ,  Sharma e t a l . 

(1967) , Chawla & Neg i  (1968),  and Morrison  (1956) .  The 

product ion  re qui re men ts for  milch  an imals we re  calculate d 

on  the  assumption that  milk  from cows and buffaloe s 

con tained 3 .5  % and 6.5  % fat ,  re spe ct i vely .  The  dry 

matte r  re quireme nt for  adul t  catt le  and buffaloe s was 

taken  at 2 .25 % and 2.5  % of  l i ve  weigh t re spe ct i vely  

(Chawla & Neg i , 1968) .  The  calculat ion  o f  re qui reme nt o f 

othe r  nutr ien ts for  mainte nance  or  production  i s base d on 
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the  Morrison  (1956)  standard,  wh ich  i s pre sen te d in  the 

Tab le 2 .22 .  

On  an  ave rage  basis,  the quan ti ty  o f  dry  matte r 

avai lab le  to  the  d i ffe re nt cat egor ie s o f  an imals was found 

to  be  short  o f  re qui re ments,  ind icat ing  that  the  dry  matte r 

fe d to  most o f the animals was on  the  lowe r side .  

The  amount o f DCP avai lable to  the  di f fe ren t 

categorie s o f  animals was invar iably  short  o f  the 

re qui re ment.  The  exten t o f  shortage  being  o f  the  orde r  o f 

28-42 % in the case  of  mi lch  an imals, 71 -76 % in  the  case 

o f  dry  cows and buffaloe s. 

De spi te  the  short  supply  o f  dry  matte r  on  an  ove ral l 

ave rage  basis,  the  TDN avai lab le  to  the  mi lch  animals was 

ge ne ral ly  ade quate ,  bein g  95-128 % of the re qui re ment. 

The  authors conclude d that the pre sen t observat ions 

l end support to the f inding  o f  the  basic i rrationali ty o f 

fee ding  animals in  the  reg ion ,  as de scr ibe d by G il l e t a l . 

(1970) .  There  i s urge nt nee d o f  cu ll ing  the  une conomic 

an imals and the  upgrading  of  the  productive  one s by 

scien ti f i c breeding  and feed ing  the m on  balance d rat ions, 

wh ich  in  the  re gion  may  be  prof i tably  based on  fodde r 
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crops and pasture s g rown  and manage d e conomical ly , 

ut i liz ing  the  mode rn  product ion te chnique s .   

 

2 .1.5  : M aharastra State 

Randhe  e t a l.  (1993) studie d the  nutr i ti onal  status o f 

buf faloe s in  rural  are as of  Parbhani  distr i ct  o f  Maharastra 

S tate .  Survey  was carr i ed  out in  vi l l age s having  at  le ast 

200 buffalo  he ads and a co -operat i ve  dai ry  socie ty  wi th 

dai ly  mi lk  co lle ct ion  of  300 l/d.  In  e ach  vi ll age ,  the 

l i ve stock owners we re  g roupe d as pe r  the ir  land holding 

capaci ty  vi z .  l andle ss ( I) ,  l and hold ing  up to  2  ha ( II) ,  2 -4 

ha ( III) ,  4 -6  ha ( IV) ,  6 -8  ha (V) ,  8 -10 ha (VI)  and above  10 

ha (VII) .  The  buffalo  he ad s we re cate gor ize d as g rowing 

calve s,  hei fe rs,  dry  buf faloe s and mi lch  buffaloe s.  The 

fee ding  practi ce s adopte d by  the  farme rs unde r surve y 

included concen trate  fee d ing  to  mi lk ing animals on ly . 

Other  categorie s o f animals were  fe d local  g rasse s and 

straws in addi t ion  to  5 -6  hrs grazing  on  waste  land.    

The  data on  nutr i ti onal status o f  an imals i s g i ven  in 

Tab les 2 .23  and 2 .24 .  The  dry  buf faloe s in  f i rst  four 

g roups had low DM supply ,  though the de fi ci t  was 

sign i fi cant (P<0.05)  for  g roup I and g roup III on ly .  The 

re main ing  g roups depicted highe r  DMI,  than  re commende d 
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value s but the  value  was sign i fi cant ly  (P<0.05)  highe r  in 

g roup V only .  The  DM supply  to  mi lch  buffaloe s was 

sign i fi cant ly  (P<0.05)  de f i ci t  in al l the  land holding 

g roups.  The  h ighe st  de fi ci t was  in  group II. 

The  avai lab il i ty  o f  DCP to dry  buf faloe s was in  e xce ss 

(2 .74 to  56.01 %)  in  all  the  land hold ing  g roups wi th 

sign i fi cant ly  (P<0.05)  highe r  supply  in  g roups V and VII. 

Th is could  be  due  to  lack o f  information  on  mode  o f 

fee ding  of  such  animals .  In  milch  buffaloe s,  howe ve r ,  only 

a marg inal de f i ciency (1.56 to 17.60 %)  in  DCP avai lab il ity 

in  al l the land holding  g roups was obse rve d.  Among  the 

d i f fe ren t g roups sign i fi can tly  h igher  (P<0.05) de fi ciency o f 

DCP was obse rve d in  g roup III fo ll owe d by  g r oup IV.   

 

The  avai lab i li ty  of  TDN to  al l cate gor ie s o f buffaloe s 

in  al l the land holding  g roups was signi f i can tly highe r 

(P<0.05) . The  surplus range  be tween 113.65 to 160.35 and 

28.71 to  38.70 % in  dry  and milch  buffaloe s,  re spe ct i ve ly .  

The  authors conclu ded that  h ighe r  le ve l  o f  TDN in take 

could be  attr ibuted to highe r proportion  of  crop re sidue s 

in  the  rat ion .  Moreove r ,  the  conce ntrate s fe d in  the  form of 

g roundnut cake  and cotton  see d cake  are  also  ri ch in  TDN 

con ten t.  The  ove ral l  re sul ts o f  this study  indicate d that 
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the  avai labi li ty o f  DM and DCP was le ss wh ile  TDN was 

more  than  re quire d by  al l  the  categorie s o f  buf faloe s,  in  al l 

the  land hold ing  g roups e ssen t ial ly  be cause  ignorance  o f 

farme rs about conce pts o f  nutr i ti on  and the ir  signi fi cance .  

 

Nutrie nt  avai lab i li ty  to  mi lch  Marathawadi  buffaloe s 

in  the i r  home  tract  was studie d (Patange  e t a l. ,  2002)  by 

se le cting  15 vi l l age s using  mul ti stage  random sampling 

te chnique from th ree d istr i cts vi z . , Parbhan i , Jalna and 

Beed of  Marathwada reg ion . Survey  include d 160 farme rs 

re aring  210 buffaloe s.  The  buffalo  owners we re  cate gor ize d 

on  the basis o f  land hold ing  as landle ss ( I) , be low 2 ha 

land ( II -marg inal) ,  2 .1 -4 .0  ha land ( III -smal l) ,  4 .1 -6 ha 

land ( IV-me dium),  6 .1  ha and above  land (V -large  farmer) . 

In formation  about the  feed ing  pract i ce s fol l owed by 

farme rs for  thei r  mi lch  buffaloe s was e li ci te d on  a pre -

te sted que st ionnai re  th rough  pe rsonal  inte rvie ws during 

th ree  se asons vi z .,  monsoon, win te r  and summer.  Ave rage 

dai ly  mi lk  product ion  o f  the  buffaloe s covered  in  th is 

surve y  var ied  from 3.40 kg -4.50 kg  in  var ious farme r 

g roups wi th  an  ave rage  o f  4 .14 kg .   

The  ove ral l  ave rage  of  DMI/h/d was 7 .61 ±0.13 kg 

th roughout the  ye ar  in  buf faloe s.  During  var ious se asons 
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and also  on  ove ral l basis DMI raise d sign if i can t ly  (P<0.05) 

ove r  cate gory I to  V ( Tab le 2 .25 ). 

 

The  ration  o f surveye d buffaloe s was marg inall y 

de fi ci t  in  DCP and ene rgy  to  the  e xten t o f  10.8  and 5.8  pe r 

cen t when  compare d wi th  re comme ndations. In  such  case s, 

the  authors sugge ste d that  the  farme rs main tain in g  low to 

me dium yie lding  buffaloe s nee d to  augme nt the  nutr ien t 

supply  by  provid ing  more  o f  gree ns,  concen trate  and dry 

roughage s to  support  the  product ion  poten t ial .  Among  the 

d i f fe ren t cate gor ie s,  sign if i can t ly  highe r  (P<0.05) 

de fi ciency  o f DCP was obse r ve d (Tab le 2 .26)  in buffaloe s 

re ared by  me dium farme r (33.07 %)  fo ll owe d by  small  l and 

hold ing  g roup (13.71 %),  wh ich  cannot be  e xplaine d as 

the re  was no spe cif i c relat ionsh ip  observe d be tween  land 

hold ing  and nutr it i onal  status of  milch  buffaloe s.  Among 

se asons,  the  maximum le ve l  o f  DCP (0 .47 +0.002 kg/h/d) 

was supplie d  in summe r.   

 

Authors re ported ove ral l supply  o f TDN as 4 .65+0.02 

kg/h/d (Tab le 2 .26 )  and maximum (5 .35+0.02 kg)  was 

supplie d  by large  land owne rs.  Amongst  se ason , the 

maximum supply o f  TDN (5 .10+0.09 kg ) was in  summe r 
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se ason . The  TDN supply  o f  buf faloe s by  cate gory  I to  III  

farme r was sign if i can t ly  (P  <  0 .05)  short  by  8 .6  to  23.5  pe r 

cen t ,  whi le  i t  was ove r  and above  the  re comme ndations in 

incre ase d land holding  categorie s.   

 

Authors conclude d that  the  DM supply  to  the  milch 

Marathawadi  buf faloe s raise d with  land hold ing  o f  the 

owne r.  The  TDN supply ,  wh ich  was de fi cien t  in  category  I 

to  III and surplus in  othe r groups also  indicated de fin i te 

r i sing trend with  the  re source  avai lab il i ty  o f owner ,  whi le 

no such  tre nd i s apparen t for  DCP in take .  

 

2 .1.6  : Punjab  State 

Handa and Gil l  (1989)  randomly  sele cte d     forty  four 

dai ry  farme rs from the  two clusters o f  the  th ree  vi l l age s 

e ach  around Doraha and Jagraon    b locks o f  Ludhiana and 

categori zed on  the  basis o f numbe r o f  animals and land 

hold ing  capaci ty .  The  data on  the  avai labi li ty  o f  fee ds and 

fodde rs and thei r  supply  to  the  an imals co lle cte d from the 

se le cted farme rs through  personal  contact  and observat ion 

for  a pe r iod o f  one ye ar we re  re corde d in  acco rdance  wi th 
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the  four se asons. The  nutr ien ts suppl ie d to  dai ry  animals 

round the  ye ar  we re  calcu lated afte r  Sen  e t a l . (1978) . 

The  ove ral l  supply  o f  DM, DCP and TDN to  the  animal 

on  a ye arly  basis i s g i ven  in  Tab le 2 .27.  The  ave rage d DM 

supply  to  the  animal s was 11.102 +  0 .240 kg/h/d 

al though  maximum DM (12.696 +  0 .202 kg/h/d)  was 

supplie d by  category  IV farme rs. S imi larly ,  ave rage  DM 

supply  (11.750 +  0 .415 kg/h/d)  was the  highe st  in  autumn 

se ason .  

The  ove rall  ave rage  DCP suppl ie d was 0 .67 + 0 .074 

kg/h/d th roughout the  ye ar .  The  maximum le vel  (0.818 + 

0 .055 kg/h/d)  was being  fe d  to  animals by  Cate gory  II 

farme rs.  Among  four se asons,  the  maximum le ve l  o f  DCP 

(0 .993 + 0 .083 kg/h/d) was supplie d in  the  spr ing  se ason . 

The  authors re porte d that  the  cate gory  I far me r could 

supply  on ly  89.6  pe r  cen t o f  DCP whe re as the  farme rs o f 

othe r cate gor ie s suppl ied  more  DCP than re qui re d by the i r 

an imals. 

The  ove ral l  ave rage  supply  o f  TDN to  the  animal 

th roughout the  ye ar  was 6 .465 +  0 .184 kg/h/d and the 

maximum (7 .913 +  0 .164  kg/h/d)  was supplie d  by  category 

IV farme rs. Similarly the  maximum le ve l  o f  TDN (6 .692 + 

0 .368 kg/h/d)  was supplie d  in  autumn se ason. The 
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authors reported that the TDN supply  of  dai ry  an imals by 

category  I farme rs was short  by  11.7  pe r  cen t ,  whi le  i t  was 

ove r  suppl ied  by  othe r cate gor ie s of  farmers.    

 

  

2 .1.7  : B ihar S tate 

Badal  and Dhaka (1998)  carrie d  out an  analysis o f 

fee ding  patte rn  and cost  o f  mi lk  product ion  in  Gopalgan j 

d istri ct  o f  B ihar.  The  study  was carrie d  out in  four vi ll age 

o f  the  distri ct  ( two e ach  from the two sub -divisions o f 

Gopalgan j)  sele cte d by  mul t i -stage  random sampl ing .  For 

the  purpose  of  de tai led  inve stigation , about 10 % of  the 

total  mi lk  produce rs from e ach  vi l l age  we re  se le cted from 

th ree  he rd -si ze  categorie s vi z .  smal l  (1 -2  an imals),  me dium 

(3-4  an imals)  and large  (5  or  more  animals)  on  the  basis o f 

probabi li ty  proport ion  to  number o f  house holds in  e ach 

category  subje ct to the  condi t ion that  min imum th ree 

households are  se le cted from e ach  category . Th is was 

pre cede d by  a comple te  e nume ration  o f  milk  produce r 

households in  e ach vi l l age  to  form the  th ree herd si ze 

categorie s using  cumulati ve  cube  root  me thod o f 

strat i fi cat ion .  The  study  cove re d the  ag ricul tural  ye ar 

1992-93.  Data for  175 mi lch  animals from 67 sample 
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households we re  co lle cte d in  e ach  o f  the  three  se asons 

(monsoon , win te r  and summe r)  th rough  pe rsonal  in te rvie w 

me thod. 

The  local  cows we re  most neg le cte d as indicated by 

the  TDN and DCP in take give n  in  Tab le 2 .28 .  The  animals 

we re  underfe d as compared wi th  the  re commende d 

nutri ti onal  standards ( ICAR , 1985) . 

 

2 .2 : Recommendations regarding feeding 

plane/nutri tional  status of dai ry animals in 

India based on survey of  di f ferent districts. 

Sharma and Chande r (1968)  reported that  during  the 

l e an  pe riods,  the  an imals ke pt under stal l -fee ding 

condi t ions we re  maintaine d on  h ighly  unbalance d 

sche dule s.  The  DCP in take  was 58 and 54 % of  the 

re qui re ment in  cows and buffaloe s in  milk ,  re spe ct i ve ly , 

howe ve r ,  the  TDN supply  was 147 and 111 % of  

re qui re ment for  the  re spe ct i ve  animals.  By  fee ding  the 

an imals on  a scie n ti fi c basis,  the  wastage  o f  the  fodde r 

supply  ove r  the  re quire me nt could be  avo ided.  The 

shortage  o f  DCP in  the  dail y  rat ion  sche dule  re qui re d to  be 

made up.  This could howe ve r ,  be made good on ly  by 
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mobil iz ing  the  locall y avai lab le re source s,  as the  e conomic 

condi t ions o f  the  farme rs do not  all ow the  purchase  o f 

concen trate  fee ds on  any  large  scale .  The  provision  o f 

mineral  feed supple me nt,  part i cu larly r i ch  in  phosphorus 

con ten t,  wi l l furthe r e nsure  the  ade quacy  o f  fee ding 

an imals in  this re gion . 

Sharma and Chande r (1971)  re porte d that  stall -fe d 

mi lch  animals o f  Kangra distr i ct  o f  H imachal  Prade sh  we re 

found to  be  short  in  DCP to  the  e xte n t o f  28 to  42 pe rcen t. 

The  TDN re quire ment was gene ral ly  ade quate .  

Hand and Gil l  (1989)  re porte d DCP and TDN supply 

as 89.6 and 88.3  % of  re qui re ment in  cate gory  o f farme rs 

keeping  up to  two lactating  an imals in  Ludh iana distri ct  o f 

Punjab.  The  farmers kee ping  5  to  7 ,  10 to  12 and above  15 

lactat ing  an imals suppl ie d more DCP (109.9  to 128.3 %) 

and TDN (115.5  to  134.7  %) .   

Anonymous (1991)  re porte d that  in  d if fe re nt se asons 

on  an  ave rage  about 15 % Mehsani  buf faloe s we re 

underfe d for  DCP and 20 % for  ene rgy .  They  re commende d 

that  h igh -ene rgy  fee ds should be  fe d  to  the  buffaloe s for 

ove rcoming  the  shortage  and dairy  co -ope rati ve  may 

manufacture  the  feed accordingly . 
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Randhe  e t a l.  (1993)  re porte d the  avai labi li ty  o f  DCP 

was l e ss to the e xten t o f  8 .9 % in  the milch buffaloe s o f 

Parbhani  distri ct  o f  Maharash tra S tate . Howe ve r , the  TDN 

supply  was signi f i can tly  (p<  0 .05)  surplus by  32.4  pe rcen t. 

Th is was attr ibute d to  the ignorance  o f farme rs about the 

conce pts o f  nutr i ti on  and the i r signi f i cance .   

Badal  and Dhaka (1998)  carrie d  out an  analysis o f 

fee ding  patte rn  and cost  o f  milk  product ion  on  Gopalgan j 

d i stri ct  which  fall s in  the  North -We st A lluvial  Plain  zone  o f 

B ihar.  They  re porte d de f i cie ncy  of  TDN supply  as 24.16, 

11.72 and 39.50 % in  buffaloe s, crossbred cows and local 

cows and that  of  DCP 49.52,  21.91 and 58.72 pe rcen t, 

re spe ct i ve ly . 

Lal e t a l .  (1995 ) re porte d that  unscie nt i fi c fee ding 

pract i ce s we re  fo ll owe d unde r f ie ld  condi t ions and nee de d 

balancing o f  nutr ien ts. DM of fe re d in  category I was le ss 

by  10-40 pe r  ce nt re sul t ing  in  de fi ciency  in  the  TDN in take 

o f  animals. DCP in take by  the animals in  ca te gory I was 

also  in  short  supply  to  the  e xten t o f  8 -50 pe r  cen t than 

the  re quire ment.  The  authors opined that  the  farme rs 

maintain ing low to  me dium y ielding  buffaloe s are  nee de d 

to  balance  the  nutr ien ts supply  by  adding  more  inputs in 

the  form of  g reens,  concen trate  and dry  roughage s.  Such 
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vagar ie s in  fee ding  o f  an imals unde r vi l l age  condi t ions 

have  also  been  reported e lse whe re  in the  country 

(Pradhan , 1981b and CLFMA, 1994) . 

Dai ry  owne rs in  category  II own ing  h igh  yie lders (10 -

20 kg  milk/day )  appe are d to  be  more  sk il l fu l  in  fee ding 

the ir  buf faloe s as compare d to  buffaloe s main tained by 

farme rs unde r category  I (4  to  8  kg  mi lk/d) .  DM 

re qui re ment of  buffaloe s was me t ful ly ,  CP was marginall y 

de fi cien t  and TDN was short  by  18 -40 pe r cen t in  buffaloe s 

o f  categ ory  II.  Th is could  be  one  re ason  for  de cline  in  milk 

product ion  or  body  we ight loss during  e ar ly  lactat ion . 

Meet ing  the  ene rgy  re qui reme nts o f  h igh  y ield ing  animals 

i s i tsel f  a chal lenge to Dai ryme n , which can be  me t by 

adding  h igh -ene rgy  g rains,  or  some  o il  to  the  ration .  The 

avai lab i li ty  of  nutr ien ts in  te rms o f  qual ity  and quan tity 

much  de pends on  knowle dge  and financial  condi tion  o f  the 

farme rs.  The  rat ion  o f  the se  an imals studie d above  also 

nee ds balancing .  It was sugge ste d by  the  authors that 

farme rs as wel l  as dai ry  owne rs are  fo ll owing  the 

tradi tional  fee ding  practi ce  for  the i r  mi lch  animals,  and 

the re  i s nee d to e ducate the  farme rs in corre ct  and 

improve d fee ding  pract i ce s , so  as to  mee t  the  nutr i ti onal 

re qui re ments o f  an imals for  opt imum production .  The 
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authors opined that  change  in  trad i tional  fee ding  pract i ce s 

using  che ape r conce ntrate  ing re dien ts would not  only 

reduce  the  cost  but also  improve  the  avai labi li ty  o f  DCP 

and TDN. Systematic and conce rted e f forts by  scie nt i st 

and f ield  workers are  re qui red to  motivate  the  farme rs to 

fo l low improve d fee d ing  practi ce s. 

Lal  e t a l . (1998 b)  re porte d de f i cie n t  supply  o f  DCP 

and TDN to  Murrah  buffaloe s ke pt by  di f fe ren t cate gor ie s 

o f  farme rs o f  Faizabad d istr i ct  in  U.P .  The  consumption  o f 

DCP and TDN var ie s s igni f i can tly  (p<  0.01)  be twe en 

se asons and categorie s.  The  authors op ine d that  the se 

we re  possib ly  due  to  poor knowledge  o f  farme rs about 

fee ding and l e ss fodde r production  in the  are a unde r 

study. 

Lal  e t a l .  (1999)  re porte d for  buf faloe s o f  H isar 

d istri ct  marginal  de fi ciency o f protein  and ene rgy to  the 

e xten t o f  5 .5  and 9 .3 % in  case  o f  smal l  and marg inal 

farme rs (5  to  8 kg  mi lk  y ie ld/d) and 0.0  and 6.5 % in 

me dium and r i ch  farme rs (10 to 14 kg  milk  y ield/d)  when 

compare d wi th  standards.  The  authors sugge ste d that  for 

buf faloe s re ared by  the se  categor ie s o f  farme rs rep lacing  a 

portion  o f  straw wi th  some  ene rgy  ri ch  feed ing redien t or 

incre asing  the  le ve l  o f  g reen  and de cre asing the le ve l o f 
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straw in  the  rations would furthe r improve  the  supply o f 

nutrien ts to  the se  an imals sign if i can t ly . 

But sugge sting  for  incre ase  in  the  le ve l  o f  gree n 

fodde r in  the  above  ration  was a b i t  d i f fi cu lt  as d iscusse d 

wi th  the  farme rs,  be cause  supply  o f  g ree n  fodder was ve ry 

much  se asonal .  The  dail y  supply  o f  g reen  fodde r to  the 

l e vel  o f  15 -25 kg/an imal/day  was only  in  the  beginn ing  o f 

the  ‘ rabi ’  and ‘ kha rif ’  se asons,  wh ich  de clined to  5 -10 

kg/animal/day  or  e ve n le ss during  the  le an  months.  

S ingh  e t a l.  (2001)  whi le  reporting  re sul ts o f  surve y 

in  H isar  distri ct  o f Haryana conclude d that  all  the  milch 

buffaloe s o f  the  are a we re  being  ade quately  fe d  in  te rms o f 

ene rgy  and prote ins. Ove ral l , the re  has been an 

improve me nt in  feed ing  standards o f  buf faloe s.  In  1960 a 

surve y  conducte d in  Hisar  (Ahlawat e t a l. , 1960)  on 

fee ding  status o f  buf faloe s indicate d that  the  an imals we re 

underfe d and TDN was de fi cien t  by  e ven  2 .9 kg.  More ove r , 

the  mi lk  y ield  re corded at that  time  was 2 .3 to 5 .5 kg  that 

has been  incre ase d to  8 .8  kg  (4 -18 kg )  in  1996 and inste ad 

o f  underfee d ing  buffaloe s are now bein g more or le ss 

ove r fed .   
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Patange  e t a l.  (2002)  reported de fi ci t o f  DCP in 

Marathwadi milch buffaloe s th roughout the  ye ar 

i rre spe cti ve  o f  category  o f  farme rs.  The  TDN supply  was 

sign i fi cant ly  (p<0.05)  short  by  8 .6  to  23.45 pe rcen t in 

landle ss,  marg inal  and smal l  farmers,  wh ile  i t  was ove r  

and above  the re commendations in  medium and large 

farme rs.   

 S ingh e t a l .  (2003 a ) re porte d qui te substan tial 

de fi ciency  o f DCP in catt le ( -25.85 to  –74.20 %)  and 

buffaloe s ( -51.58 to  –52.77 %)  o f  Ghazipur and Varanasi  o f 

e aste rn  U.P.  plain .  The  exte nt o f  de f i cie ncy  was di f fe ren t 

in d if fe ren t blocks o f the  distri ct  surve yed.  The posi t ion o f 

TDN suppl ied  was sat i sfactory and incase  o f  buf faloe s in 

smal l  and large  farme rs the  consumption  was surplus by 

above  50 pe rcen t. 

     

2 .2  : Indian researches on status of macro and         

            micro-minerals in  feeds and fodder.   

 

M ine ral de fi ciency e x ists wide ly  in li ve stock 

(McDowel l e t a l. , 1983) and the se ve r i ty  o f  the de fi ciency 

depe nds upon  the  type  o f  fee d,  physiolog ical  status o f  the 

an imals and the  agro - cl imatic condi t ion  of  the  reg ion . 
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Howe ver ,  tox ici ty  o f se len ium, molybde num and f luorine 

has also  been  observe d due  to  thei r  e xce ss quan ti t ie s in 

fee dstuf fs (Jackson , 1993; Ti f fany  e t a l. ,  2000) .  For 

e f fi cien t  production  and ma in tenance  o f  normal  he al th  in 

an imals,  it  i s ne ce ssary  to  provide  e ssen tial  nutr ien ts in 

appropr iate  proport ion  (Garg  e t a l .,  2000) .  Unl ike  prote in 

and e nergy ,  micronutrie nts though  re qui re d in  smal l 

amounts,  p lay  an  importan t role  in  the  re product ive 

per formance  and he alth  o f  an imals.  With  the 

in tensif i cation  o f cu lt i vat ion  and change s in  agr icul tural 

pract i ce s,  the  soi l  fer t il i ty  i s be ing  af fe cted,  which  in  turn 

af fe cts the uptake  o f mine rals by  the  p lan ts and an imals. 

As indiscriminate  supple mentation  o f  mine rals th rough 

mineral  mixture  i s ne i the r  e conomical  nor  practi cal ,  i t  wil l 

be  use fu l  to  know the  mine ral  status o f  feeds and fodde rs 

to  asce rtain  the  exte nt o f  def i ciency/  e xce ss (Garg  e t a l. , 

2002 a) . 

 

Def i ciency  o f certain  mine rals may  not  af fe ct  crop  

y ie lds but thei r  avai labi li ty  from such  forage s may  be 

inade quate  for  re qui re ments o f  l i ve stock.  It  i s the refore , 

ne ce ssary  to  ge nerate  in formation  on  mine ral  status,  zone 

wise ,  so  as to  iden ti fy  de f i cie ncie s or toxici tie s.  Re gional 
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mapping  of  e leme nts in fee ds and fodde rs i s re lati ve ly  a 

rapid  rel iab le  and cost  e f fe cti ve  me thod o f  provid ing  base 

l ine  data on  the  le ve ls o f  macro and microe leme nts (Agge tt 

e t a l. ,  1988) . 

 

The  Indian  Council  o f  Ag r icu l tural  Re se arch ,  Ne w 

Delh i  provide d financial  support  unde r  the  Ne twork pro je ct 

on  micronutr ien ts to  se ve ral  S tate  Agr icul tural  Unive rsity 

and Nat ional  Insti tute  o f  Animal  Nutri ti on  and Physiology , 

Bangalore .  Th is se ction  o f  re vie w o f  l i terature  de als wi th 

the  re se arche s on  status o f  mine rals o f  d i ffe re nt Indian 

S tate s. 

 

2 .3 .1 :  Gu jarat S tate 

 

            De sai  e t a l .  (1984)  e valuate d trace  e le ment 

con ten t in  cattle  fee ds o f  Panchmahal  distri ct .  A  surve y 

was carr ie d  out throughout the  distri ct  wi th  ut  most care 

taken  to  sele ct  at  le ast  one vi l l age in  most of  talukas 

repre se n ting  true  a di va si  vi l l age s.  The  sample s co lle cte d 

during  the  survey  we re  analy zed on  Atomic Absorpt ion 

Spe ctrophotome te r ,  using  we t  dige stion  te chnique .  The 

trace e le ment conte n t o f fee d and fodde r sample s co lle cte d 
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during  di f fe ren t se asons from Panch mahal d istr i ct i s gi ve n 

in  Tab le 2 .29 . The  re sults indicated that  most o f  the 

concen trate s and roughage s we re  de f i cie n t  in  z inc ( le ss 

than  40 ppm) .  Howe ve r  ta ndal jo  (156.6  ppm) ,  whe at bran 

(81.6  ppm) ,  chil  ( 92.0  ppm) ,  and cotton  ball  g reen  (154.4 

ppm)  had ve ry  high  Zn  con ten t.   Conce n trate s like  chunies, 

bha rdo  and concen trate  mixture s we re  r i ch  in  mangane se . 

Copper con ten t in  maize ,  milo ,  barley ,  bhardo,  mi x  bha rdo , 

po li sh ,  kusk i ,  bran ,  hul l s,  chhala , some  g ree n  g rasse s, 

straws and fe w go ta rs we re  def i cien t . Some  concen trate s 

and most tree  le ave s were  ade quate  in  coppe r.  

 

De sai  e t a l.  (1985)  carrie d  out a surve y  of  catt le  fee ds 

and feed ing  pract i ce s in Banaskan tha distri ct .  During  the 

an imal  nutr i ti on  surve y ,  in formation  on fee ding  pract i ce s 

fo l lowed by  catt le  owne rs for  fee ding  o f  the ir  animals 

toge the r  with  sample s o f  fee ds and fodders were  co lle cte d 

in  di f fe ren t se asons.  The  trace  e lement con ten t o f  fee ds 

and fodde r sample s col le cte d from Banaskan tha distri ct  i s 

g i ven  Tab le 2 .30 . Almost al l  fodde r sample s  we re  found 

de fi cien t  in  Zn  (< 40 ppm) .  Most  o f the  cere al  straws and 

some o f  the  go ta rs were  found de fi cien t  in Cu. Gre en 

fodde rs and tree le ave s have  ade quate  amount of  coppe r. 
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Most o f  the  concen trate  sample s we re de fi cien t  in zinc 

e xce pt she ria ,  se same  cake  and de oi led  r i ce  bran.  Some  o f 

the  compounded fee ds as we ll  as home made  concen trate 

mixture s were  also  found def i ci en t  in  Zn  con ten t.  Major ity 

o f  the concen trate s were  ade quate in  Mn  and Fe conte nt.  

 

Garg  e t a l.  (1999)  conducte d a study  to  asse ss the 

mineral  status o f  fee ds and fodde rs in  Mehsana distri ct  o f 

Gujarat  S tate ,  for  formulating  appropr iate  mine ral  mixture 

for  that  are a.  One  randomly  sele cte d vi l l age  in  taluka o f 

Mehsana distri ct  was included in  the  surve y . For 

co l le cting  the  sample s o f  feeds  and fodde rs from wi thin  the 

vi l l age ,  four or  f i ve  farme rs we re  iden t i fie d  with  the  he lp  o f 

vi l l age  dai ry  co -ope rat i ve socie ty  and Mehsana Distr i ct 

M i lk  Produce rs,  Un ion .  De tail s regarding  total  numbe r o f 

l i ve stock,  i rri gated or  non - i rrigate d land holding s,  fodde r 

or  othe r  crops g rown  were  re corde d.  Se le ction  o f farme rs 

was base d on  the  location  o f  thei r  agr icul tural  land,  so  as 

to  cove r  the  so il  type s in northe rn ,  e aste rn ,  we ste rn  and 

southern  side s o f  the  vi ll age .  Fodder and fee d sample s fe d 

to  the  an imals we re  col le cted and analy zed for  Ca,  Mg ,  Cu, 

Zn ,  Mn , Fe and Co conten ts. Fodde rs we re most ly  straws 

and stove rs harve ste d at  maturi ty  for  re moval  o f  g rains. 
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Concen trate s we re  mostly  unconve nt ional  and whole some 

avai lab le  in  the  reg ion.  Green  fodders were  grown by  some 

farme rs such  as luce rne ,  but g re w on ly  in  limi te d are as, 

and limite d quan ti ty  was fed  usual ly  to  milch  an imals. 

Other  gre en  fodde rs g rown  by  farme rs we re  g reen  sorghum 

and gre en  oat .  Carrot  tops was g reen  subsid iary  fodde r fe d 

to  milch stock .  

 

The  mine ral status o f  feeds and fodders in  Mehsana 

d istri ct  of  Gujarat State  i s gi ve n in  Tab le 2 .31. The Ca 

con ten t was low in  most o f  the  crop re sidue s part i cularly 

in  straws and stove rs (0 .28 % ) .  As usual ,  luce rne  gre en 

being leguminous was able to pick up Ca from the  soi l 

se le cti ve ly  and had about 1 .74 % Ca.  Chikodi  al so 

e xh ib i ted  some what similar  p icture  wi th  1 .60 % Ca.  Most 

o f  the  conce n trate  ing redien ts be ing  fe d  to  li ve stock in 

th is reg ion  have  le ss than  0.1% Ca, indicat ing  that  i ts 

suppleme ntat i on  was ne ce ssary  to  make up re qui re ment. 

Cotton  see d cake  con taine d 0 .30 % Ca,  match ing  wi th 

some othe r  non -leguminous fodde r crops.  The data furthe r 

re ve aled that  transfer  o f  Ca from le ave s and ste ms to 

see ds was quite  d isproport ionate  in  non -leguminous crops. 

Surpr isingly ,  carrot  tops being  fed  by  some  farme rs,  we re 
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e xtra ord inari ly  ri ch in  Ca (1 .24%)  and th is might be 

favorable  to  milk  product ion,  be cause  o f  avai lab i li ty  o f 

carote ne  and othe r  micronutr ien ts.  It  was furthe r  e viden t 

that  Ca pe rcen t var ie d  sign i fi cant ly  (p<0.05;  p<0.01) 

be tween  similar  sample s o f  ce rtain  feeds from di f fe ren t 

vi l l age s,  wh ich  migh t be the e f fe ct  o f so il  type , 

ge ochemical ly .  Such  a tre nd was not i ced in  ba jri  g rain , 

ba jri  straw, ba jri  husk,  sorghum straw and whe at g rain . 

Certain  othe r  fee ds such  as hybr id  napie r ,  l ocal  g rass, 

luce rne  g reen ,  oat  g reen  and whe at straw d id not  show 

sign i fi cant var iat ions in  Ca le ve ls be twee n  sample s from 

di f fe ren t vi ll age s. If  farme rs were fee ding  the ir  own  fee d 

mixture s wi thout use  o f  Saga rdan ,  Ca in take s we re 

ade quate  be cause  luce rne  g reen ,  carrot  tops or  chikodi  

was one  o f  the  ingre dien t ri ch  in  Ca.  On  the  other  hand, 

ade quate  Ca le vels we re  re corde d when  Saga rdan  was one 

o f  the  componen ts of  the  total ration  for  mi lch  an imals. 

Those  animals not  g i ven  Sa ga rdan  or  g reen  fodder we re 

most ly  de fi cien t  in  calcium. In case o f  P ,  the  authors we re 

found value s as e xpe cted in  crop re sidue s (0 .12 %)  we re 

much  le ss than  Ca.  The  rat io  o f  Ca:  P  var ied  from 2:1  to 

5 :1  in straws of  whe at,  ba jri ,  sorghum and ri ce .  Me an 

value s o f  P  (0 .38%)  in  luce rne  gre en  and chikodi  we re  qui te 
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substant ial  but about 4  time s le ss than  Ca.  Hybrid  napie r 

con tained P  to  the  e xte n t that  i t  gave  a Ca:  P  rat io  o f  2 :1 . 

In  ba jri  and i sabgul  husks,  P  value s we re  0 .23 % and we re 

e qual  to  Ca con ten t.  Local  g rass,  wh ich  was in fact an 

admixture  o f  a numbe r o f  plan t spe cie s,  had P  about one 

hal f to  one th i rd  o f Ca conte n t.  Carrot tops showed Ca:  P 

rat io  o f  5 :1 .  Oat g reen  and sorghum green  from var ious 

locat ions had var iab le  P  con ten t.  Most o f  the  g rains 

studied in  this inve stigat ion ,  showe d a ve ry  di f fe ren t trend 

o f  P  l e vels (0 .28%) ,  which  was more  than  the  Ca le ve ls 

pre sen t in  g rains.  Cotton  seed cake  con tains a le vel  o f 

0 .50 % P wh ich  was about double the quan tity  pre sen t in 

g rains. Sa ga rdan had about e qual quan ti t ie s o f  P  and Ca. 

Var iat ions in  P  con ten t in  sample s from dif fe re nt vi l l age s 

d id  not  di f fe r  in  ba jri  g rain ,  cotton  see d cake ,  chikodi , 

i sabgul  husk,  sorghum straw, local  grasse s,  luce rne  gre en 

and whe at straw. Magne sium le ve l  in  whe at st raw, ba jri  

straw, sorghum straw, ba jri  husk r i ce  straw and i sabgul 

husk were  similar  (0 .20 %)  to P . Howe ve r , Mg  le ve l (0.30 

%)  was bette r  in  luce rne  g ree n , hybrid  napie r ,  l ocal  g rass, 

ch icory ,  carrot  tops,  oat  g reen  and sorghum green .  Ba jri  

whe at and maize  g rains we re  found to  be  poor source  o f 

Mg  (0 .13%) .  Cotton  seed cake  showe d substant ial  le ve l  o f 
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Mg (0 .60%) , about 1.5  time s more  than  P. Sa ga rda n 

con tained a le ve l  o f  0 .53 pe rcen t o f  Mg .  Vi llage  to  vi l l age 

var iat ion in  Mg  con ten t i s obse rve d in some  o f  th e 

ing re die nts,  whe re as ,  i t  was not  so  in  ba jri  husk,  cotton 

see d cake ,  chikodi ,  hybr id  napie r  and oat  gree n .  It  was 

apparen t from the  fee ding  systems in  the  vi l l age s,  that  the 

re qui re ment o f  Mg  was being  me t e ve n  without 

incorporat ion  o f  Saga rda n or  with or  without g reen  fodde r.   

 

D istribut ion  of  Fe  was found to  be  unique  in  the 

sense  that  i t  e xceede d the  re qui re ment in  al l  the  fee d 

ing re die nts,  be ing  fe d  to  li ve stock feed.  Eve n  the  straw 

sample s we re  qui te  ri ch in  Fe  (216.4  ppm).  Luce rne g reen , 

hybr id  napier ,  l ocal  g rass, sorghum green ,  carrot  tops, 

chi kodi ,  and oat  g ree n  showe d an  average  o f  446 ppm Fe . 

Grains had around 57.7  ppm, whi le CSC was exce ptionally 

r i ch  and had Fe  438.2  ppm. Fe  incorporation  in to 

Saga rdan  was not  a re qui reme nt inste ad it  contains  806.7 

ppm of  Fe .  Copper unl ike  Fe,  seemed to  be  low in  some  o f 

the  co l le cted sample s. In fee ds l ike  whe at straw, sorghum 

straw ba jri  husk local g rasse s sorghum gree n  and r i ce 

straw, the  quan ti ty  was found 6.63 ppm. On  the  othe r 

hand luce rne  g reen ,  ba jri  straw, hybrid  napie r  carrot  tops, 
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chi kodi  and oat g reen  re cord le vels more  than  21.25 ppm. 

In  g rains,  Cu le ve ls were  marginal  (8 .9  ppm) ,  whe re as, 

cotton  se ed cake  con tained 23 ppm Cu and Saga rdan  36.4 

ppm. Coppe r le vels var ied  conside rably from vi l lage to 

vi l l age ,  ing re die nt wise .  Howe ve r,  exce ptions we re  not i ce d 

wi th  ba jri  husk,  ch ikodi ,  i sabgul  husk local  g rasse s and 

oat  g reen ,  whe re  var iations we re  non  signi fi can t.  In  some 

o f  the  vi ll age s,  the  ing re dien ts being  fe d  we re  not  ade quate 

in  Cu without Saga rdan .  Zinc i s one ele ment,  wh ich  i s 

reporte d to be  most de f i cie nt  in many ge ographical zone s. 

As a re sul t ,  plants do not  con tain  th is e le ment in 

suf f i cien t  quanti ty  so  as to  mee t  the  re quire me nt o f 

l i ve stock.  From this surve il lance ,  i t  was appare nt that 

most  o f  feed ingre dien ts parti cu larly  straws and husks 

we re  unusual ly  l ow in  Zn  con ten t (11.5  ppm) .  Hybrid 

napier ,  l ocal  g rasse s,  sorghum green ,  carrot  tops,  oat 

g ree n and chikodi  we re showing some what be tte r  le ve ls 

(24.87 ppm).  Luce rne g reen  was sti l l be tte r in  i ts le ve ls 

(35 ppm) .  It  see me d that  Zn  transfe r  from plan t segme nt to 

see ds was qui te  substan t ial  i . e .  about 4 t ime s as apparen t 

from the  f igure s in  ba jri  grain ,  whe at g rain and maize 

g rain .  Zinc conte n t in  sample s co lle cte d from di f fe ren t 

vi l l age s d id  n ot  show any  di f fe rence  stati st i cal ly .  On ly  a 
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fe w ing re dien ts such  as ba jri  straw, ba jri  grain  and CSC 

showe d sign i fi can t var iations from vi l lage  to  vi ll age . 

Evide n tly,  i t  i s cle ar  that  Zn  i s de fi cien t  in  fodders as we l l 

as in  conce n trate s.  Eve n  wi th  Sa garda n  feed ing  (58.27 

ppm Zn ) , i ts quali ty  re mains def i cien t .  

 

Most  o f  green  fodde rs o f fe red to  l i ve stock con taine d 

re asonable  amount o f  Mn  (106.4  ppm)  whe re as ,  straws and 

stove rs (47.3  ppm)  were  poor source .  Carrot  tops and 

chi kodi  we re  unusual ly  ri ch and had 145.1  ppm of  Mn . It 

see me d that  transfe r  o f  Mn  from plan t se gments to  see ds 

i s qui te  low, as g rain  showed le ve l  of  30.6  ppm on ly , 

though  CSC had some what h igher  le ve l  (46.6  ppm) .  Vi llage 

to  vi l l age  var iat ions o f  Mn  conten t in  fee d sample s d id  not 

re ve al  any  sign i fi cant d i f fe rence  in  ba jri  g rain ,  ba jri  straw, 

chi kodi ,  local  grass Oat g rain  and whe at straw. D i ffe re nce s 

we re  howe ve r ,  observe d be tween  sample s from di f fe ren t 

vi l l age s in  ba jri  husk,  CSC, hybr id  napie r ,  i sabgul  husk, 

sorghum green ,  sorghum straw, luce rne  g reen  and whe at 

g rain .   

Garg  e t a l .  (2002)  studied mine ral  con ten t o f  fee ds 

and fodde rs in  Junagadh  d istri ct  o f  Gujarat .  A  mine ral 
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con ten t o f  fee dstuf fs (% o f  DM)  from di f fe ren t vi l l age s o f 

Junagadh  d istr i ct  i s g i ven  in  Tab le 2 .32 . 

 

The  calcium con te nt in  most straws e xcept g roundnut 

(1 .78 %) was ade quate , but low in  P  (0 .10%) .  The 

concen trate  ing re dien ts common ly  fed  to  li ve stock 

con tained on ly  0 .05 pe rcen t Ca,  whe re as ,  cottonsee d and 

g roundnut cake s we re  exce ption .  Banyan  and nee m le ave s 

we re  al so  good source s o f  Ca (1 .80 %) .  Vi llage  to  vi l l age 

var iat ion  in  Ca con ten t was noti ced in  cottonsee d cake , 

Groundnut straw, sorghum green  and local  g rasse s. 

Groundnut cake ,  cottonsee d cake  and whe at bran  provide d 

P  in  substant ial  quan ti t ie s (0 .61 %) .  Local  g rasse s, which 

was a mixture  o f  numbe r o f  spe cie s,  was a good source  o f 

Ca,  but poor in P .  Ba jri  g reen ,  sorghum green  and hybrid 

napier  we re  me dium in  P (0 .23 %) . Most  of  the  g rains 

studied in  this inve stigat ion ,  showe d highe r  P  le ve ls (0.29 

%)  than  Ca le ve ls.  Vil lage  to  vi l l age  var iat ion  in  P  con ten t 

was noti ce d in ba jri  straw, sorghum straw, sugarcane  tops 

and whe at bran .   

 

Garg e t a l . (2002) studie d the micro - mine ral status 

o f  feed and fodde rs o f  Junagadh  distri ct  o f  Gujarat.  The 
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ave rage  coppe r con ten t  was consiste nt ly  low in  straws 

(6 .36ppm)  and g reen  fodde rs (5 .18ppm),  whe re as 

concen trate  ing re die nt we re  be tte r  source  o f  coppe r 

(14.36ppm)  e xce pt g rains.   L ike wise ,  Zn  was acutely 

de fi cien t  in  the  region  (23.0ppm)  and neede d to  be 

supplie d  at  a le vel  o f  80ppm in the total  ration .  Mn  was 

ade quate  in most o f the  feds and fodde r in  the  d istr i ct 

(Tab le 2 .33 ) . 

 

Chavda (2003)  studied the  trace mine ral  status o f 

fee d and fodde rs o f  Patan  distri ct  o f  Gujarat .  The  trace 

mineral  con ten t o f  fee ds and fodde rs o f  Pat an  d istri ct  o f 

Gujarat  S tate  i s gi ve n  in  Tab le 2 .34 . The  dry  and gre en 

roughage  con tained Cu be low 6.8 and most of  the  HMCM 

con tained more  than 10ppm. Most o f the  dry  roughage 

we re  low (<11ppm)  in Zn con ten t, wh ile  Mn  was found 

ade quate  in  most o f  the  g reen  and dry  roughage s.  The 

cows showe d de f i ci t  o f Cu in  vi l l age  Methan  and Bali sana 

as 0 .56 and 23.97 % ( Tab le 2 .35  and 2 .36 )  re spe ct i vely 

and Zn  in vi l l age  Methan , Nagwasan , Bali sana and Mujpur 

as 18.29,  9 .78,  24.10 and 47.95 % , re spe cti ve ly .  In 

Buffaloe s,  the  ave rage  def i ci t  was 3 .69, 26.33, 29.64, 

27.28 and 13.01 % for  Cu and , 28.46, 40.93, 47.46, 48.17 
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and 66.82 % for  Zn  in  S iddhpur,  Patan ,  Chanasma, Hari j 

and Sami  taluka,  re spe ct i vely  ( Tab le 2 .37) . 

 

        Garg  e t a l .  ( 2003)  studie d the  macro - mine ral  status 

o f  fee d and fodde rs o f  Kutch  d istri ct  o f  Gujarat.  The 

macronutrie n t  con ten t o f  fee ds and fodde rs o f  Kutch 

d istri ct  o f  Gujarat  S tate  i s g i ven  in  Tab le 2 .38 . 

 

        The Ca conten t was low (0 .43 %) in  most o f  the  non 

l eguminous than leguminous fodders  (1 .77 %) .  Howe ve r , 

g roundnut straw was e xce pt ional ly  h igh  in  calcium con ten t 

(2 .22 %) .  The  concen trate  ing re die n ts common ly  fe d  to 

l i ve stock con taine d 0 .08 % calcium, wi th the exce ption  o f 

cottonseed cake  and guar grain  wi th  highe r  (0 .29 %) 

concen trations.  The  data furthe r  re ve aled that  the  transfe r 

o f  calcium from le ave s and ste ms to  see ds was qui te 

d isproport ionate in  non -leguminous crops. Surpr ising ly , 

swee t  potato  creepers being  fe d  by  some  farme rs we re 

e xtraordinar il y r i ch  in  Ca (1 .80 %)  and th is migh t be 

favorable  to  milk  product ion,  be cause  o f  avai lab i li ty  o f 

carote ne  and othe r  micronutr ien ts.  The  value s o f  P  in  crop 

re sidue s (0 .16 %)  were  much  le ss than  Ca.  The  rat io  o f  Ca: 

P  var ied  from 2.87:1  to  13: 1  in straws o f  g roundnut, 
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whe at and sorghum. Me an  value  o f P (0.28%)  in lucerne 

g ree n,  cowpe a gre en and swee t  potato  cree pers we re  qui te 

substant ial  but about 6  t ime s le ss than  Ca.  Local  g rasse s 

and sorghum gree n  con tained P  to  the  e xte n t that  gave  a 

Ca:  P  rat io  o f  1 .80:  1 .  Coconut cake,  cottonsee d cake  and 

whe at bran  provided P  in  substan t ial  quan ti t ie s (0 .67 %) . 

Most  o f the  g rains studie d,  showe d highe r  P (0 .38 %)  than 

the  Ca le ve ls.  

 

            Ghogale  (2003)  studie d the  trace  mineral  status 

o f  feed and fodders o f  Sabarkan tha d istr i ct  o f  Gujarat .  Th e 

trace  mine ral  con ten t o f  fee ds and fodders o f  Sabarkantha 

d istri ct  o f  Gujarat  state  i s g i ven  in  Tab le 2 .39 .  The  dry 

and gre en  roughage s con taine d Cu below 7.86 exce pt 

ch ikory  (16.65±2.45)  le ave s,  Saba rdan ,  16.89 and most o f 

the  homemade  concen trate mixtu re s con taine d more than 

14ppm. Most o f  the  g reen  fodde rs con taine d re asonable 

amount o f Mn  (30.03 ±8.42 and 86.49±28.76 ppm) ,  g rains 

5 .40±0.34 to  9 .49±2.29 , the  home made  concen trate 

mixture s 47.66 to  57.22 and Saba rdan  con taine d 

71.89±0.21 ppm Mn. Most o f  the  dry roughage s con taine d 

l e ss Zn  (<  24.86 ppm) .  The  Zn  con te nt o f  g reen  roughage s 

ranged between  17.81 and 30.61,  o f  g rains 25.56 and 
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48.61,  o f  home made  concen trate  mixture s 42.27 and 46.18 

and that  o f  Saba rdan  107.54±1.84 ppm. Among  the  fee ding 

stuf fs,  37.5 ,  12.5 ,  and 25.0  % of  conce n trate s,  83.33, 

33.33 and 83.33 % of  the  g reen  roughage s and 40.0 ,  90.0 

and 90.0 % of the dry  roughage s had be low cr i ti cal  le ve ls 

o f  Cu, Mn  and Zn , re spe ct i vely  ( Tab le 2 .40 ) .   

 

        The ove r al l ave rage  Cu, Mn  and Zn in take  as % of 

re qui re ment in the  buffaloe s in  Sabarkan tha d istr i ct  was 

75.41,  129.17 and 44.95, re spe cti ve ly  (Tab le2 .41 ).  In 

buf faloe s and cows the  de f i ci t  supply  o f  Cu was found in 

al l  the  vi l l age s in  the  distri ct ,  e xce pt in  vi l l age s Morad and 

Phinchod.  The  cows and buffaloe s o f  all  the  talukas and 

vi l l age s showed de fi ci t  Zn  in take .  Howe ve r ,  the  trend was 

re ve rse  wi th  re spe ct to  Mn  but for  buf faloe s in  vi ll age 

Ramnagar o f  Bhi loda taluka wi th  a me age r  de fi cit  o f  0.22 

percen t (Tab le 2 .42  and 2 .43 ) . 

 

Garg  e t a l.  (2004)  studie d the  trace  mine ral  status o f 

fee d and fodders o f  Kutch  distri ct  o f  Gujarat .  The  trace 

mineral  con ten t of  fee ds and fodde rs o f  Kutch  distri ct  o f 

Gujarat  S tate  i s gi ve n  in Tab le 2 .44 . 
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2 .3 .2   :   W est Bengal 

 

Chaudhary and Gupta (1983) studie d the  trace 

e leme nt status o f  naturall y  avai lable  fodde rs in  the  hi ll y 

tracts o f Dar jee ling d istr i ct o f We st  Be ngal and value s for 

the  same  are  give n  in Tab le 2 .45 .  A l though , the  coppe r 

con ten t in var ious sample s range d be tween  3.3  and 22.21 

ppm, 20 % of  t ree  le ave s and 50 % g rasse s con taine d le ss 

than  10 ppm, wh ich  has bee n  sugge ste d as the  min imum 

die tary  re qui reme nt o f catt le (NRC, 1971) . Thus the tree 

l e ave s in  ge neral ,  we re  found to  be  a fai r ly  good source  o f 

coppe r as compare d to  g rasse s.  The  concen tration  o f 

mangane se  was found to  range  from 15.08  to  1423.69 ppm 

in  tree  le ave s and from 80.42 -1281.96 ppm in  g rasse s, 

sh rubs and creepe rs.  On ly  one  sample  o f  tree  le af 

con tained 15.8  ppm of  mangane se  and re st  al l  o the r 

sample s con taine d more  than  20 ppm. The  concen trat ion 

o f  zinc ranged from 12.74 to  108.47 ppm in  var ious fee ds 

and fodde rs.  Howe ve r  52 % of  tree  le ave s and 62 % of 

g rasse s con taine d le ss than  40 ppm of zinc,  which has 

been  sugge sted to  be  minimum die tary  re qui re ment o f 

catt le  (NRC, 1971) . 
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Biswas and Samanta (2002)  e valuated mineral status 

o f  catt le and goats in  relation  to  feeds and fodde rs o f  old 

al luvial  zone  o f  We st  Bengal .  M ine ral  status o f  common 

roughage s tree  le ave s in  old  alluvial  zone  o f  We st Bengal  i s 

g i ven  in  Tab le  2 .46 . 

 

It  was found that  the  guava tree  le ave s had the 

h ighe st  l e vel  o f  Ca,  P ,  Zn , Cu and Mn  whe re  as Ca was 

h ighe st  in  mango tree  le ave s and Fe  con ten t was highe st 

in  pasture  g rass.  Ve ry  low le ve l  of  Ca,  P,  Zn ,  and Cu we re 

found in  paddy  straw. Among  conce n trate s Ca and P 

con ten ts we re  h ighe st  in  compounde d fee ds.  

 

Das e t a l.  (2002 a )  re porte d micronutr ien t  status o f 

fee ds and fodde rs o f  ne w alluvial  zone  o f  We st  Bengal ,  to 

f ind out the  ro le  o f  fee ding  practi ce s and farm 

manageme nt system on  ce rtain micronutrie nt  status o f 

dai ry  cattle .  The prof ile  o f  Ca,  P ,  and Zn  in the se fee ds 

and fodde rs o f  ne w al luvial zone o f We st  Be ngal i s 

pre sen ted in  Tab le 2 .47 . 

 

The  Ca and P we re  de fi cien t  in  paddy  straw (0 .07 -

0.17  and 0.01-0.07 % re spe cti ve ly ) .  Calcium de fi ciency 
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was obse rve d in  whe at bran  (0.09 -0.15 %)  and g ram chuni 

(0 .13-0.24 %) . Iron  concen tration  in  al l  the fee ds and 

fodde rs was far  above  the  normal  cri t i cal  le ve l .  Marg inal 

Cu de fi ciency  in  hybr id  napie r  (2 .7-3 .0  ppm)  and that  o f 

Zn  was obse rve d in  para g rass (20.0 -23.0  ppm)  and g ram 

chuni (12.4-16.8  ppm)  Othe r fee ds and fodders we re  found 

to  be  fai r ly  r i ch  in  the se  micronutrien ts wh ich  could  ful f il l 

the  re qui re ments o f  the  an imals wi th in  the  l imi ts of  the i r 

in take .   

 

Samanta and Samanta (2002)  studie d mine ral  pro fi le 

o f  d i ffe re nt fee ds and fodde rs and thei r  e f fe ct  on  p lasma 

prof ile  in ruminan ts o f  We st Bengal .  The mine ral  status o f 

common ly  avai lable  fee ds and fodde rs and i ts inf luence  on 

d i f fe ren t cate gor ie s o f  catt le and shee p in  we ste rn  and 

sal ine zone o f  We st  Bengal  was s tudie d.  The  composi t ion 

o f  Ca,  P ,  Fe ,  Cu and Mn  in  d i f fere n t fee d and fodders i s 

g i ven  in  Tab le 2 .48 . 

 

It  was observe d that  the  concen tration  o f  mine rals 

l ike  Ca,  Fe ,  Cu, Mn  and Zn  we re  sat i sfactory  in  fee ds and 

fodde rs. Howe ve r , P  con ten t in  most o f the fee ds and 

fodde rs was be low the  cr it i cal  le ve l .  Though , fee ds and 
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fodde rs con taine d suf fi cien t  amount o f  calcium but the 

b lood Ca concen tration  o f  cattle  was inade quate .  Though , 

Mn  con ten t in  fee ds and fodders were  ade quate but i ts 

l e vel  was low in  the  p lasma of  calve s and shee p.  De fi cien t 

minerals in  the  plasma may  re qui re  addi tional 

suppleme ntat ion in  the d ie ts.  The survey  of  fee ding 

pract i ce s re ve ale d that  the  catt le  and small  ruminan ts 

we re  main tained on  g razing  for  7 -8  h rs per  day .  Fee ding  o f 

dry  roughage  like  paddy  straw is the  common  pract i ce . 

Lactat ing  catt le  we re  main taine d 5 -6 h rs/  day  on  g razing 

in addi t ion to paddy straw wi th  some amount of  home 

made  concen trate  mixture s or  compounde d concen trate 

mixture .  Supple mentation  o f mine ral  mixture was rare .   

 

Dandopath  e t a l .  (2002)  studied trace  and macro 

e leme nt status o f  cattl e  in  red late ri te  zone  o f  We st 

Bengal .  A  survey  was conducted on  di f fe ren t physio logical 

stage s o f  cattle  in  two blocks,  vi z .  Jhargram (block 1 )  and 

Sankrail  (Block 2) .  Trace  and m acro e le ment status o f  the 

fee dstuf fs in  re d late r i te  zone  o f We st  Bengal  i s g i ven  in 

Tab le 2 .49 . 
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Ave rage  Ca and P concen tration  in  al l  the  fe ed stuf fs 

o f  both  the  b locks we re  above  the re spe cti ve  cr i ti cal  le ve ls 

o f  0 .3  % and 0.25% e stabli she d by  McDowe ll  (1983) , 

e xce pt paddy straw .The  ave rage  Cu concen tration  o f  the 

paddy  straw sample s was be low the  cri t i cal  concen trat ion 

o f  8 .0  ppm as State d by  Mtimuni  e t a l.  (1990)  in  spi te  o f 

fact  that  soi l  o f  the  reg ion  was not  de f i cie nt  in  Cu. Though 

Cu in the  soi l was ade quate  but i t  was not  ref le cte d in  the 

p lant sample s probably  be cause  o f  the f i xat ion  o f  Cu 

associate d with formation  o f  organome tal li c comple xe s 

wi th  Cu, wh ich  cause s unavai labi li ty o f  Cu to  the  p lan t in 

r i ce  so il s .  More ove r ,  all  the  fee dstuffs anal yze d for  Zn 

con ten t o f  soi l in  that  are a.  On the con trary ,  Fe and Mn 

le vels in  the  fee dstuf fs were  above  the  cr it i cal  le ve ls of  50 

ppm and 20 ppm, re spe ct i vely  (Mtimuni  e t a l .,  1990) . 

 

Das e t a l.  (2003)  have  studied micronutrien t  pro f ile  o f 

fee ds,  fodders and an imals in  hi ll  zone  o f  Dar jee ling 

d istri ct  o f  We st  Bengal .  Paddy  straw the  main  dry 

roughage  source  in  th is zone  was low in  most o f  the 

minerals screene d.  Napie r  g rasse s the  most commonly 

cul t i vated g ree n fodde r,  showe d moderate  con ten t of  Ca 

(0 .50 %) , Fe (510.89 ppm)  Zn (56.05 ppm)  Mn  (62.99ppm) 
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and low le ve ls o f  P  (0 .20%)  and Cu (7 .06 %) .  The  commonly 

avai lab le  top fee ds /  tree  le ave s for  an imal  fee d ing  we re 

ratnaula (Polyganum po lysta chym ) ,  ti tapat   (Artemi sia  

vu l ga ri s ) ,  amlisho (Thysa nol ena  a go rti s ) ,  chi laune  ( Schi ma 

wa lli chi i ) ,  kans (Saccha rum sponteneum ) ,  p ip le  (B uck landia  

ago rti s) ,  dhougree  ( Leyceste ri  spp .)  e tc. were good source 

o f  Cu. The  micronutrie n t  status of  fee ds and fodde rs /  tree 

l e ave s in  hi ll  zone o f  We st  Be ngal in  given  in  Tab le 2 .50 .  

 

The  le vel  o f  Ca (0 .59 %) ,  P  (0 .11 %)  and Mn  (25.19 

ppm) we re  e xtre me ly  de f i cie nt  in paddy straw, howe ve r i t 

con tained mode rate le ve ls o f Zn (40.75 ppm)  Cu (8.43 

ppm)  and high  le vels o f  Fe  (229.50ppm) .  Amongst  the 

forage s, napie r was low in  Cu (7 .06 ppm) . Howe ve r , Ca 

con ten t in  dhougree  (0 .17%) ,  and ra tna ula  (0 .18 %)  l e ave s 

we re  lowe r than  the  cri ti cal  le ve l  (0 .3  %) . The  re ason for 

l ow to  mode rate  le vel  o f  Ca migh t be  due  to  constan t 

l e ach ing  o f  the  wate r soluble  mine rals l ike  Ca,  K  and Na 

and micro  mine rals (Cu, Fe ,  Zn and Mn )  con ten ts in  al l  the 

tree  le vels we re  above  the  cr i ti cal  le vels e xcept in  kans 

and ti ta pa t,  which  con tained low le ve ls o f  Zn .  The 

concen trate  feed o f th is zone  con fined to r i ce  bran ,  maize 
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grain  and home  made  compound fee d.  Maize  g ra in  con tains 

low le ve l o f  al l  mine rals except P and Fe .  

 

2 .3 .3   :  M aharastra State 

 

Udar e t a l.  (2003) studie d mine ral  status o f soi l , 

fee ds and fodde rs and buffaloe s in  we ste rn  ag ro cl imatic 

zone  o f  Vidharbha reg ion o f  India.  The  re sul ts for  fee ding 

stuf fs are  pre se n ted in  Tab le 2 .51. 

 

The  Ca was de fi cien t  in  cotton  see d cake  (0 .23 %)  and 

cottonseeds (0.18 %) .  The  P  de f i cie ncy  was obse rve d in 

sorghum straw (0 .12 %) ,  arha r  straw (0 .09%) ,  g ram straw 

(0 .14 %) and soyabe an  straw (0 .10).  The  fee ds and fodde rs 

are  ri ch  source  o f  Cu (34.5 -40.5  ppm),  Mn  (32.92 -68.03 

ppm)  and Fe (116.66 -203.75 ppm)  but de fi cien t  in  Zn 

(15.53-27.04ppm) .  The  Ca conte n t o f  cotton  see d cake 

(0 .23-0.42 %)  and cottonseeds (0 .18 -0.25 %)  we re 

comparati ve ly  l owe r than  that  o f  straws and pasture 

g rasse s.  The  fodde rs we re  ri ch  source  o f  i ron  as compare d 

to  concen trate  fee ds.   
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2 .3 .4  :  Karnataka State 

Ramana e t a l.  (2000) studie d mine ral (Calcium, 

Phosphorus, Coppe r, Zinc and Iron ) pro f ile  of  soi l , fee ds, 

fodde rs and b lood plasma in  southern  transit ion  zone  o f 

Karnataka.  The  micronutr ien t  con ten t o f  fe eds and fodde rs 

in  southe rn  transit ion  zone  o f Karnataka are  g iven  in 

Tab le 2 .52 . 

 

Paddy  straw, ragi  straw and jowa r kadbi  are  the 

major  source s o f  roughage  in  th is reg ion ,  con tained low 

l e vels o f  al l  mine rals scre ene d.  Leguminous g reen  fodde rs 

con tained h ighe r  amount of  al l  the  mine rals as compare d 

to  cu l ti vate d fodders and local  g rasse s,  which  we re 

mode rate  source s o f Ca,  P ,  Mg ,  Zn  and Cu. The i ron 

con ten t was ve ry  high  in  al l  the  g ree n  fodders.  Tree 

l e ave s/  top feeds we re  ve ry  good source s o f  all  the 

minerals te ste d and comparable  to  those  o f  leguminous 

fodde rs.  Amongst  the  concen trate  supple ments,  oi l  cake 

and brans con taine d 1 -2 % P,  0 .4 -0 .7  % Mg , 43-60 ppm Zn 

and 120-550 ppm Fe .  Howe ve r ,  the y  we re  low in  Ca (0 .36-

0.41 %)  and Cu (10 -20 ppm).  Amongst  the  unconve n tional 
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fee ds that are  use d for  catt le  feed ing , g roundnut haulms 

and horse  g ram pods were  good source  o f  Ca and Mg .  

 

Gowda e t a l.  (2001) studie d the mine ral  (Calcium 

magne sium, coppe r,  z inc and i ron)  status o f  so il s,  fee ds 

fodde rs and animals in  coastal  Ag r i -Eco Zone  o f 

Karnataka. Micronutr ien t  con ten t o f  feeds and fodders in 

coastal  zone o f  Karnataka are  give n in  Tab le 2 .53 . 

 

Paddy  straw, wh ich  i s the major  roughage  source  o f 

th is zone ,  containe d h igh  si li ca (10.92 -11.15%)  and was 

low in  most o f  the  minerals e st imate d.  Cul ti vate d gre en 

fodde rs and local  g rasse s we re  mode rate  to  good source  o f 

Ca,  Mg , Cu, Zn  and Fe .  Tree  le ave s and top fee ds 

con tained h ighe r  amounts of  Ca (0 .8 -1 .70 %) ,  Zn  (82 -110 

ppm) and Fe  (457-668 ppm) .   

 

Amongst the tree  le ave s /  top fee ds avai lab le for 

an imals feed ing  in  the se  re gion ,  le ave s o f  banana, 

Ery thr ina (haluvana) and g ly r i cidia (g reen  manure ) 

con tained good amount o f Ca (0 .8 -1 .7 %) , Cu (31 -33 ppm) , 

Zn  (82-110 ppm)  and Fe  (1480-2710 ppm)  as the  tree 

l e ave s and leguminous fodde rs are  super ior  in  mine ral 
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uptake  than  the  g rasse s due  to  gene ti c di f fe rence s.  Among 

the  ene rgy  supple ments ,  maize , ra gi ,  jowa r  and broken 

r i ce  grains con taine d low Ca,  P , Mg  and Cu. Whe at bran 

and ri ce  pol i sh  con tained high  P  (1.5 -2  %)  and  Fe  (457-668 

ppm).  Most  o f  the  protein  me als we re  good source s o f  P ,  Zn 

and Fe .  Sample s o f  commercial  mine ral  mixture s avai lab le 

in  this zone  con tained ade quate  Ca,  P ,  Zn  and Fe .  Amongst 

the  miscel lane ous fee ds g ram  husk con tained high  Ca (1 .4 

%) ,  Zn  (84 ppm)  and Fe (595 ppm) . 

 

Ramana e t a l.  (2001)  studied le ve ls o f  micronutr ien ts 

in  soi l,  fee d,  fodde r and animals o f  north -e ast  transi t ion 

and dry  zone s of  Karnataka. Micronutr ien ts in  soi l fee d, 

fodde r and animals o f  north -e ast  transi t ion  and dry  zone s 

o f  Karnataka are  g iven  in  Tab le 2 .54 .  

Paddy  straw containe d high  si li ca (10.7%)  and was 

low in  most o f  the  micronutrie n ts.  Jowa r ka dbi  was also 

found to  be  poor source  o f  Ca,  P ,  Mg  and Cu but con taine d 

mode rate le ve ls o f zinc and i ron .  Cul t i vated g reen  fodde rs 

maize  fodder and jowa r fodde r in  both  the  zone s we re 

mode rate  to  good source  o f  all  micronutrie nts.  Howe ve r ,  as 

ve ry  fe w farmers cul ti vate d them thei r  avai lab il i ty  was 

l imi te d. Se ve ral  cul t i vated g rasse s in  north  e ast  transi t ion 
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zone  we re  found to  be  good source  o f  Ca (0 .6 -2 .00 %) ,  Mg 

(0 .25 %) ,  Cu (30 ppm)  and Zn  (90 ppm) .  Most  o f  the 

cul t i vated fodde rs/  g rasse s and local  g rasse s we re  found 

to  con tain  e xce pt ional ly  h igh  le ve ls o f  Fe  (1000 -4000 

ppm).  The  black g ram fo dde r from north  e ast  transi t ion 

zone  and the  g reen  g ram fodde r from north  dry  zone  we re 

found to  con tain  h igh  le vels o f  Ca (2 -2 .06%) .  Top fe ed like 

subabul  fodder,  g ly ri cid ia,  nee m le ave s avai lab le  in  both 

zone s we re  found to  be ve ry  good source  o f Ca, Zn and Fe . 

The  pre sence o f tannins and oxalate s in top fee ds could 

l imi t  thei r  use  for  supple me nting mine rals but needs to be 

inve stigated about the ir  avai lab i li ty .  The  concen trate  fee ds 

in  the se  two zone s we re  limi ted to  ri ce  bran ,  r i ce  husk and 

home made  con ce n trate  mixture  o f  ba jri  jowa r grain  and 

r i ce  bran .  R ice  bran  con taine d high  l e vels o f  P  (0 .7 -1.8%) 

but grains we re  poor source  o f  most  o f  the  micronutr ien ts 

e xce pt Fe . Grains were  e spe ciall y l ow in  Mg con te nt.  The 

home made  mixture s we re  mode rate  source s o f  some  of  the 

minerals.  Amongst  the  miscel lane ous fee ds,  g ram husk, 

g roundnut haulms we re found to  be good source  of  Zn  and 

Fe .  O il cake s we re  not  common ly  fe d to  the  an imals in 

the se  two zone s. Concen trate supple mentation  being 

l imi te d to  provide  brans,  h usk,  broken  g rain  the  proble ms 
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could  have  bee n  con founde d.  Low p lane  o f  nutr it i on  could 

af fe ct  the  micronutrien t uti l ization  o f  animal .  

 

Gowda e t a l .  (2002)  conducte d a study  to  asse ss the 

mineral  status o f  Ca,  P ,  Mg ,  Cu, Zn ,  and Fe  o f  so il ,  feed/ 

fodde rs and blood sample s o f  animals in  h il ly  and ce ntral 

dry zone  o f  Karnataka.  Amongst the  dry  fodde rs in both 

zone s paddy  straw (6 -13 %)  con taine d h igh  si li ca.  Rag i 

straw (2 .8 -6.2  %) ,  mixe d local  g rasse s 2 .0 -12.7  % and 

cul t i vated gree n  fodders (3.0 -8 .7%)  also  con taine d 

conside rable  amount of  sil i ca, which impai r the  ut il izat ion 

o f  Ca, Mg  and Zn  by  forming  che late s (Unde rwood, 1981) . 

M ine ral status o f  feeds and fodders in  h il ly  zone  and 

cen tral dry  zone i s g i ven  in  Tab le 2 .55 . 

 

The  dry  fodders in  both  the  zone s screene d we re 

most ly  de fi cien t  in  Ca,  P ,  Cu, and Zn  as compare d to  the 

cr i t i cal  le ve ls (NRC 1989) .  Gree n fodde rs and local g rasse s 

we re  mode rate  to  good source s o f Ca,  Mg ,  Cu and Zn  and 

con tain  h igher  le ve ls o f  Fe  (206 -2090 ppm) .  H igh  le ve ls o f 

Fe  could  be  partly  be  attributable  to  so i l  and surface 

con taminat ion . Ce rtain  legume fodde rs ( lab lab, cowpe a, 

and soybe an)  avai lable  in ce ntral dry  zone  we re good 
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source  o f  Ca (1.8 -2 .4  %) ,  Cu (35 -63 ppm) ,  Zn  (44 -284 ppm) 

and Fe  (652-2752 ppm) .  Simi larly,  tre e  le ave s l ike 

Ery thri na  spe cie s; gl i ric i dia ,  neem, mulbe rry  and subabul 

also had h igher  Ca (2 .48 %)  fo ll owe d by  Cu, Zn  and Fe . 

Top fee ds l ike  banana le ave s and sugarcane  tops we re  also 

mode rate  to  good source s o f most  o f  the  mine rals 

analy zed.  Among  the  conce ntrate s ce re al  g rains (maize , 

rag i  and broke n  ri ce )  showe d low ash  (1 .1 -3 .5  %)  compare d 

to  byproducts and cake s (4 .0 -9 .7  %)  in  both  the  zone s. 

Cake s,  brans and r i ce  po l i sh  were  good source s o f  P  (1 -

2 .95 %) .  The con ten t of  Ca (0 .2 -0 .8  %) ,  Mg (0.02-0.88 %) , 

Cu (2 -27 ppm) ,  Zn  (31 -90 ppm)  and Fe  (135 -3547 ppm) 

amongst  di f fe ren t concen trate  feed ingre dien ts var ie d 

conside rably .  Compounded fe eds had a var ie d  mine ral 

con ten t and the  ave rage  value s we re  close r to  the re qui re d 

l e vels.  Sample s of  mine ral  mixture s obtaine d in  ce ntral 

dry  zone  had an  ave rage  Ca and P con ten t o f  22.2  and 8.0 

%, re spe ct i vely . Some  o f  the  unconven tional  feeds like 

g ram husk and cof fee  seed avai lab le  in  hi lly  zone 

con tained low P and Zn  and mode rate  to  ade quate  le ve ls o f 

Cu and Fe ,  where as,  the  creepe r  le ave s con tained highe r 

Ca (1 .56%) and Fe  (357 ppm) .  In  ce n tral  dry zone ,  among 

the  misce llane ous unconve nt ional  fee d re source s sproute d 
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gree n gram, horse gram, soybe an  husk and g roundnut 

haulms con taine d highe r  Fe  (702 -2901 ppm)  and Zn  (31 -

213ppm).  Groundnut haulms, horse  g ram pods and horse 

g ram also  con taine d ade quate  Ca (1 .1 -1 .9  %) .  The  Cu 

con ten t amongst  the d i ffe re nt unconve nt ional  fee d 

ing re die nts var ied  considerably  (13.7 -95.4  ppm) .  

 

2 .3 .5 :  Rajasthan State 

Tripathi  e t a l .  (2002)  have  e valuate d macro and 

micro-mineral  status o f  grazing  l i ve stock on  community 

rangeland o f  semi -arid  Rajasthan . The  mine ral  con ten t o f 

mixe d pasture  from var ious re gions o f  semi -arid  Rajasthan 

i s g i ven  in Tab le 2 .56 . Micro- mineral con te nt o f forage 

(mg/kg  DM)  was 27.9,  36.3  and 117.9 mg , re spe cti ve ly ,  for 

coppe r ,  z inc and mangane se .  A  wide  var iat ion  in  micro -

mineral  status o f  forage  sample s from di f fe ren t locat ions 

was observe d.   

 

2 .3 .6  : Uttar P radesh 

Khan  e t a l.  (1979)  e valuate d the copper status o f  soi l 

p lants and an imals in Tarai  are a.  The copper status o f 

p lants in  Tarai  are a o f  Uttar  Prade sh  i s gi ve n  in  Tab le 

2 .57 . 
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The  copper con ten t o f  cere al  straws var ie d  wide ly , 

rang ing  from 1.13 -9.58 (ave rage  4 .32)  ppm in  paddy  straw 

and 1.30-6.69 (ave rage  3 .48)  ppm in  whe at st raw. The 

g ree n  non  leguminous fodde rs analyze d were  chari ,  maize , 

sugarcane  tops,  oat  and pe arl  mil le t .  Most  o f  the se  fodde rs 

on  an  ave rage  con tained Cu in  close  range  o f  5 .31 -6.25 

ppm on  dry  matter  basis,  further  Cu conce ntration o f 

the se  fodde rs was highe r  than  the  ce re al  straws.  The  range 

o f  Cu in  be rsee m was 6 .05 -21.52 ppm (ave rage  13.75) 

ppm. The  othe r  le guminous fodde rs surveye d showe d 

similar  tre nd in  the i r  Cu make  up.  Comparison  o f  var ious 

fodde rs wi th  regard to  the i r  coppe r make  up showe d that 

l eguminous fodde rs con taine d h ighe st  amount o f  coppe r 

fo l lowed by  non  leguminous fodders and ce re al straws.   

Bhuvne sh  Kumar e t a l.  (2002)  e valuate d trace 

e leme nts status o f  an imals,  fee ds,  fodde r and soi l  wi th 

re spe ct  to  Cu, Fe ,  Mn , Zn ,  and Co in  cen tral  Himal ayas,  to 

f ind out whe the r  so il ,  p lan ts,  fe eds and animals con tain 

ade quate  le ve ls o f  trace  e le ments to  e stabli sh  so il  –  plan t - 

an imal  relationship .  Apparen t ly  he althy  dairy  catt le  HF x 

Sahiwal ;  120 main tained at  an  al ti tude  of  1700 m from 

me an  se a le ve l n e ar Indo -Tibe t  and Nepal  Borde rs we re 

studied.  Green  as we l l  as dry  fodders fe d  during  the 
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summe r con tained low Cu than the sugge sted le vel  o f 10 

g/g  to  meet  d ie tary  le ve l  o f  an imals ,  howe ve r ,  maize 

fodde r fe d  d id  not  re ve al  coppe r def i ciency  in  the  h il l s o f 

me dium e le vat ion .  S ign i fi cant ly  h ighe r Cu in  g reen  fodde r 

during  win te r migh t be  be cause o f  signi f i can tly highe r 

l e vel  o f  avai lable  Cu in  so il  as re corded in  th is study.  Both 

dry  and g reen  fodde rs were de fi cien t  in  Zn  as compare d to 

sugge ste d le vel  o f  40 g/g .  The de f i cie ncy  was observe d in 

both  se asons but i t was more  se ve re  in  summer fodde r 

crops,  which  might be  be cause  of  l ow le vels o f  avai lable  Zn 

in  so i l as re corde d in  study . 

 

2 .3 .7  :  Haryana State 

Yadav e t a l .  (2002)  conducte d a survey  during  ra bi 

se ason  (February -March)  in  orde r to  study  the  fee ding 

patte rn  and the  mine ral  status o f  buf faloe s o f  Panipat 

d istri ct  o f  Haryana State .  An imals were  main ly  stall  fe d 

and con fined wi th in  the  limi te d are a. Use  o f  common  sal t 

and mine ral  mixture  as supple ment was not  a common 

pract i ce  among  farme rs.  Berseem was the  major  gre en 

fodde r avai lab le  and was fed  libe ral ly  wi th  mustard cake  to 

dai ry  an imals be side s g ree n oat  and gul udana,  the 

common  weed avai lab le  wi th  whe at crop.  The  Ca &  P 
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con ten ts in  feeds and f odde rs we re  wi thin  the  normal 

range.  Zinc was found to  be  de f i ci en t  in  fee ds and fodde rs 

l ike  whe at straw, paddy  straw, g reen  oats mustard cake 

and whe at fl our,  wh ile  the se  fee ds and fodde rs have more 

Fe  than  spe ci f ied  le vel .  Berseem was found to be  fai rl y  

r i ch  in  Cu and Mn  but just  opt imum in  case  o f  Zn .  The  use 

o f  common sal t and mine ral  mixture  was not common 

pract i ce  except at some  organize d dai ry farms or  on 

re comme ndation  o f  the  ve te rinary  pract it i one rs.  Though 

e f forts was made but fee d in take  data could not  be 

co l le cted pre cise ly  as most o f the farmers had no account 

o f  feed ing  berseem harve sted.  The  mineral  composit ion  o f 

fee ds and fodde rs i s gi ve n  in  Tab le 2 .58 . 

 

 The  Ca and P con ten ts in  feeds and fodde rs we re 

wi thin  the  normal  range  and we re  found  to  be  suf fi cien t  to 

mee t the  an imals main te nance re qui re ment as pe r NRC 

(1989) . The  conce ntrat ion o f  Ca in  be rsee m (1 .29 %)  was 

suf f i cien t  to  mee t  e ven  the  production  re qui re ment of  Ca. 

Howe ver ,  i t  was found that  mi lch  animals fe d  by  dry 

roughage s vi z .  whe at straw (0 .38%)  gulidanda (0 .33%)  or 

oat  g reen  (0 .64%)  along  wi th  conce n trate s e ve n when  fe d 

at  the  obse rve d quan ti ti e s.  Forage s are  poor in P  and did 
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not supply  ade quate  P  to  mee t  i ts re qui re ment for  high 

mi lking  an imals when  fe d  as the  sole  fee d.  Moreo ve r ,  Ca 

and P re qui re ments are  h ighly  de penden t on  the  le ve ls o f 

product ivi ty  e spe cial ly  for  pregnan t fi rst  calve r  that  are 

producing  milk  and sti ll  growing  to  attain  mature  body 

we igh t.  The re fore ,  strate gic supple mentation  o f  the se 

minerals i s must. Though , feedstuf fs con taine d re qui re d 

quan ti ty  of  Cu but i ts in te raction  o f  Fe  cre ate d i ts 

de fi ciency . 

 

Mann  e t a l.  (2003)  studie d mine ral  status o f  fee ds 

and fodde rs in  Roh tak d istr i ct  o f  Haryana.  The  sample s 

we re  analyze d for  Ca,  P,  Zn ,  Cu, Mn  and Fe  con ten ts , 

wh ich  are  g iven  in  Tab le 2 .59. 

 

The  Ca and P con te nts in  roughage s and concen trate s 

we re  wi thin  the  normal  range .  The se  fee dstuf fs could  ne ve r 

mee t 70-100 % of the  re qui re ment o f  the both  Ca and P. 

The  me an  value s for  Zn  con ten t in whe at straw, be rsee m, 

oat ,  phala ri s  minor, cottonsee d,  CSC, whe at and rape see d 

me al  was 22.6 ,  23.1 , 22.9 ,  8 .6 ,  42.8,  51.1 ,  37.9,  and 50.3 

g/g  DM, re spe cti ve ly .  On an ave rage 4 .4  to 100% of fee d 

sample s had le ss than  40 g  Zn  / g DM. Copper in whe at 
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straw was 2 .3,  be rsee m 7.2 ,  g reen  oats 5 .6 ,  cotton  see d 

12.7 and in  cake  14.9 , whe at g rain  11.1 , rape see d me al 

13.8g/g ,  DM. About 84 -100 % of  roughage s and 8 -28 % of 

concen trate  fee dstuf fs we re  de fi cien t  in  Cu. Iron 

concen tration  in  all  the  fee ds was found to  be  much  highe r 

than  the  re commende d le vels of  50 g/g . The  con ten t o f 

Mn  in  whe at straw, oats,  berseem, cottonsee ds,  and cotton 

see d cake ,  whe at and rape see d me al  was 27.7 ,  54.5 ,  49.1 , 

44.6 ,  35.0 ,  33.0  and 29.8  g/g ,  re spe ct i ve ly .  About 50 % 

of  the  fe ed ing redien ts were  found to  be  de f i cie nt  in  Mn 

con ten t.  The re sul ts showe d that  whe at straw was highly 

de fi cien t in  Zn ,  Cu and Mn conte n t.  Gree n fodde rs we re 

de fi cien t  in Zn , Cu and Mn  to  var ied  e xten t.   

 

2 .3 .8  :  Punjab 

S ingh e t a l . (2003 b)  studie d trace  mine ral status o f 

crossbre d catt le  from sub- mountains bel t  of  Punjab in 

relat ion  to  so il  and fodde r.  The  mine ral  concen trat ion  in 

fodde r o f  sub - mountains be lt  o f Punjab i s g i ven  in Tab le 

2 .60 . Authors obse rve d marke d var iat ion  in  the  mine ral 

con ten t o f  le guminous and non -le guminous fodde r 

sample s,  which  inf luence d trace  ele ment status of  animal 

during  di f fe ren t se ason . 
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2 .4 : Recommendations of various authors regarding     

            status and supplementation of minerals in  

            di f ferent parts of  India.  

 

De sai  e t a l .  (1984)  obse rve d that  the  e le ments vi z .  Cu 

and Zn  we re  de fi cien t  at  var ious le vels and re commende d 

that  Zn  and Cu be  supple mented in  the  cattle  ration  in 

Panchmahal  are a o f  Gujarat  S tate . 

 

De sai  e t a l .  (1985)  sugge ste d that  most o f  the  fodde rs 

and fee ds o f  Banaskan tha distri ct  in  Gujarat  S tate ,  we re 

de fi cien t  in Zn  and there  i s a nee d to  supple me nt zinc or 

z inc r i ch  feeds such  as o il  cake s,  deo ile d  r i ce  bran  or 

mineral  mixture ,  whi le  using  de f i cie nt  fee dstuf fs alone . 

S traw when  mixe d wi th  go ta r  had be tte r  composit ion  than 

straw alone . There fore , straw should be fe d afte r  mixing 

wi th  go ta r . 

 

Garg  e t a l.  (1999)  in ferre d that  mi lch  cows and 

buffaloe s in  var ious talukas o f  Mehsana d istri ct  are  ab le 

to  mee t  the ir  mine ral  re qui re ments,  exce pt Zn  and 

occasional ly  Cu and Mn ,  when  fe d  a rat ion  wi th  Sa ga rda n 
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and g reen  fodde r. Howe ve r,  an imals wi thout g reen  fodde r 

are  l ikely  to  be  de f i ci en t  in  Ca,  P,  Zn  and Mn . Quanti ty  o f 

Saga rdan  pe r  day  has an  importan t be ar ing  on  the 

quan ti ty o f  mine rals be ing re ce ive d by the  animal .  

 

Gowda e t a l .  (2001)  indicate d that  suppleme nting 

g ree n  fodders,  top fee ds,  wh ich  are  good source s o f  Cu and 

Zn , could  be  a cost  e f fe cti ve  approach  to  ove rcome  the 

de fi ciency  o f  Cu and Zn  in  an imals o f  costal  zone  o f 

Karnataka. .  Provid ing  reg ion  spe ci f i c mine rals  with  be tte r 

avai lab i li ty  or  organo -mineral  complexe s could  be an 

al te rnat ive  approach . 

 

Bhuvne sh  Kumar e t a l .  (2002)  re porte d that  in  the 

are as ne ar Indo -Tibe t  and Ne pal  Borde r,  supple me ntat ion 

o f  an imal  die t  wi th  mine ral  mixture  as pe r  one  standard 

spe ci f i cation  migh t not  ne ce ssar il y  fu l fi ll  the  trace  e le ment 

re qui re ment o f  he rds maintaine d unde r di f fe ren t 

ge ograph ical  and agro -climatic condit ions.  The refore , 

zonal  maps o f  trace  e le ment status o f  soi l  may  be  prepare d 

to  f ind out trace  def i ciency  and subse quen tly  to  e nr ich  the 

so i l  vi s-à-vis an imal  d ie t  for  spe ci f i c trace  ele me nt(s)  for 
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sustainable animal  husbandry  through  e f fe cti ve  he rd 

he al th  prog ramme . 

 

Garg  e t a l.  (2002 b)  reported that  milch  buffaloe s 

y ie ld ing  8 kg  milk  per  day  in  var ious talukas o f  Jun agadh 

d istri ct  are  ab le  to  mee t  the i r  mineral  re qui re ments, 

e xce pt zinc and coppe r and occasionally  cobalt .  

 

Tr ipathi  e t a l . (2002)  conclude d that  mixe d pasture 

ve getat ion  o f  community  g razing  land in  se mi  arid 

Rajasthan  con taine d ade quate  potassium, manga ne se , 

coppe r and magne sium, wh i le sodium was below the 

cr i t i cal  le vel . 

 

The  milch  buffaloe s nee d supplementat ion  o f  20 -30 g 

o f  lime stone powder during  le an pe riod when g reen  g rass 

i s not avai lab le  (Yadav e t a l.  2002) .  Feeding o f about 0 .5 -

1 .0  kg o f whe at b ran or r i ce bran  inste ad o f  cake s in 

berseem based d ie t  would not  on ly  re duce  the  cost  o f 

fee ding  but would also  re duce  n i trogen  stre ss and chance 

o f  phosphorous de f i ci ency .  Farme rs should also  be 

apprised o f  feed ing  common  sal t .  The  b iase d fee ding 

syste m of  an imals fol lowed by  the  farme rs has le d  to  Ca 
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and P imbalance s. The re fore , the re  i s scope o f 

man ipulat ing fee d ing  pattern through  strateg ic 

suppleme ntat ion  within  l imi ted re source s that  the farme rs 

have  be tter  animal pe r formance . 

 

Chavda (2003)  sugge ste d that  the  supple mentation  o f 

mineral  mixture  in  buf falo  worke d out as 50 and 40 gm in 

vi l l age  Me than  and Nagwasan  o f  Siddhpur taluka ;61and 

81 in  vi l l age s bali sana and Anavada  o f  Patan  taluka;  93 

and 70 in  vi ll age s Mi thghariyal  and Islampur o f  Chanasma 

taluka; 65 and 105 in  vi l l age s Dunavada and Boratvada o f 

Har ij  taluka;  112 and 125 in  vi l l age s Mujpur and Rafu o f 

Sami taluka, re spe ct i vely  would mee t  the  re qui reme nt o f 

Cu and Zn  in  Patan d istr i ct. 

 

Ghogale  (2003)  sugge ste d that  the  supple mentation  o f 

mineral  mixture (g/day)  in buf falo  d ie ts worke d out as 

77.37 and 85.23 in  vi ll age s Matoda and Morad o f 

Khedbrahma taluka;  64.10 and 88.04 in  vi ll age s Ph inchod 

and Kapoda o f Idar  taluka;  89.43 and 99.36 in  vi ll age s 

Rajendranagar and Ramnagar o f  Bhi loda taluka;  98.71 and 

95.77 in  vi l l age s De mai  and Ubharan o f  Bayad taluka; 

95.65 and 92.45 in  vi l l age s Dugarwada and Me dhasan  o f 
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Modasa taluka,  re spe ct i vely  would mee t  the  Cu and Zn 

re qui re ment in  Sabarkan tha distri ct .   

 

The  quan ti ty  o f mine ral  mixture  (g/day )  to  be 

suppleme nted in  cow d ie ts worke d out as 47.83and 49.33 

in  vi ll age s Matoda and Morad o f Khe dbrahma taluka and 

47.16 in  Phinchod in  Idar  taluka;  53.75 and 53.68 in 

vi l l age s Raje ndranagar and Ramnagar of  Bhi loda taluka; 

63.36 and 65.81 in  vi l l age s De mai  and Ubh aran  o f  Bayad 

taluka; 73.92 and 70.15 in  vi l l age s Dugarwada and 

Medhasan  o f  Modasa taluka,  re spe cti ve ly .   

 

Udar e t a l .  (2003)  sugge ste d that  supple mentation  o f 

are a base d mine ral  mixture  i s ne ce ssary  to  mee t  cr i ti cal 

mineral  re qui re ment for  g rowth  and prod uction  o f  the 

buf faloe s in  Akola distr i ct o f  Vidharbh  reg ion.  

 

Mann  e t a l .  (2003)  conclude d that  supple me ntat ion  o f 

10-15 mg  o f  Mn, 4 -6mg  o f  Cu and 10 -20 mg  Zn  pe r  kg  d ie t 

would mee t  the  re qui re ment the se  mine rals Roh tak d istr i ct 

o f  Haryana.   



II I MATERIALS & METHODS 

  

A survey  o f Navsar i  distri ct  was conducte d during 

Fe bruary -March  2005 to study the conve n tional/pre vai l ing 

fee ding  pract i ce s,  plane  of  nutr it i on  o f  dai ry  animals and 

to  work out mine ral  re qui re ment o f  an imals to  formulate 

are a spe ci f i c mine ral mixture  for  the  distri ct .  The  total 

are a o f  Navsar i  d istr i ct  ( Fig. 3 .1 and 3 .2 )  i s 2657.56 sq. 

km.,  d istr ibute d in  5  talukas,  having  370 vi l l age s.  The 

d istri ct  li e s between  20 0  45 '- 210  10 '  N  lat i tude  and 720  50 ' 

–  73 0  30 '  E long itude  in  the  state  o f  Gujarat.  Th is d istr i ct 

i s bounde d on  the  North  by  Surat  d istri ct ,  on  the  East  by 

Dang  distri ct ,  on  the  South  by  Valsad distri ct  and on  the 

We st  by  the  Gulf  o f  Khambat . 

The  climate  o f  Navsar i  d istr i ct  i s ge nerall y  humid to 

sub-humid.  The  summe r se ason  e xtends from March to 

June ,  wi th  day time  te mperature  re aching  to  36 0  C. The 

monsoon  i s from July  to  Se ptembe r.  The  annual  rainfal l  in 

the  d istr i ct  var ie s be twe en  1493 to  2197 mm wi th  ave rage 

rainy  days o f  76 -91.  Win ter  se ason  se ts in  during  Octobe r 

and e xtends t il l  Fe bruary.  The  ave rage  minimum and 

maximum te mperature  range s from 14.4 -28.6º  C to  28.4 -
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35.7  ºC  and re lat i ve  humidi ty  70 to  92 % during  di f fe ren t 

se asons. 

3 .1:  Soi l type, crops grown and livestock  popu lation  

           The  soi l s are hi ll y,  undulating ,  and shal low to 

me dium in  depth  in  the  Easte rn  part ,  deep clay  in  the 

middle  part  and alluvium coastal  salt  af fe cte d so il  in  the 

Costal  are a o f  the  d istri ct .  Around 51% are a o f  the  d istr i ct 

i s unde r i rr igation  facil i ty .  The  main  crops g rown  are 

paddy ,  sugarcane ,  pulse s,  fru it  crops and ve ge table s.  

          The  l i ve stock populat ion  in  the  distri ct  according 

to  2002 census i s as:  ind ige nous milch  cattl e17078 

crossbre d milch  catt le  30449  and buffaloe s 45049 

(Anonymous,  2002) . 

3 .2 :  Sampling procedure 

The  surve y  was conducte d in  fi ve  talukas vi z .  Vansda, 

Chikhali ,  Jalalpore ,  Gande vi ,  and Navsar i .  Mul ti stage 

Random Sampling  te chn ique  was use d to  se le ct  the 

re sponde nts.  Two vi l l age s were  sele cte d in  e ach  taluka, 

wh ich  we re  geographicall y  l ocate d apart  i n  di re ction  and 

tru ly  re pre sen ted the  an imal  husbandry  pract i ce s o f  the 

taluka.  In  e ach  vi ll age ,  10 farmers who owne d cows 

producing at  le ast  10 kg or  more  and buffaloe s producing 

at  l e ast  8  kg  mi lk  pe r  day  we re  sele cte d.  The  sele cte d 
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farme rs were  in te rvie wed on  the  basis o f  que stionnai re 

de veloped.   

In formation  regarding  the  amount and type s o f  fee ds 

and fodder being  o f fe red to the  an imals,  approximate rate 

o f  dai ly  fee d in take  by  individual  animal ,  mi lk  yie ld  and 

i ts fat  % we re  col le cted wi th  the  fai r  deg ree  o f  pre cision  on 

a que stionnai re  from individual  farmer ,  using  standard 

sampl ing  proce dure .   

3 .3 :  Sample preparation and analytical methods 

Sample s o f g reen  fodder,  dry  roughage , individual 

concen trate  ing re dien ts,  and compound concen trate 

mixture s (P lates 3 .7 to  3 .10 )  we re  co lle cte d from all  the 

re sponde nts.  The  repre se ntat i ve  sample s o f  fee ds/ fodde r 

we re  col le cte d from di f fere n t farme rs and we re  ai r  drie d 

f i rst  and then  in  a hot  air  ove n  at  100 +  5  0C, ground (1 

mm)  and stored for  furthe r  analysis.  The  amount o f  DM, 

DCP and TDN avai lable  to  dai ry  cows and buffaloe s we re 

calcu lated from the  re cords o f  intake  of  fee ds and fodde r , 

using  dige stibi li ty  coef f i cie n ts/nutri ti ve  value s give n  by 

Se n  e t a l .  (1978) ,  Ran jhan  (1991)  and ICAR  (1998) .  The 

ave rage  body  weigh t o f  buf faloe s and cows in  the  d istr i ct 

was considere d as 450 and 400 kg ,  re spe ct i vely . The i r 

re qui re ments for  protein  and e ne rgy  ( ICAR , 1998) ,  Cu and 
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Mn (NRC, 2001)  and Zn  ( Arora,  1981)  we re  worked out. 

The  data o f  milk  yie ld  o f  cows and buffaloe s we re 

conve rted to  4  % FCM (Gaine s,  1928)  and 6  % FCM (Rice  e t 

a l. , 1970) , re spe cti ve ly . 

The  sample s o f  fe eds and fodde r we re analyze d for 

proximate  consti tuen ts by  the  me thods o f  AOAC (1999) . 

The  Ca conte n t was analyze d by  the  me thod o f  Talapatra e t 

a l.  (1940)  and the  phosphorus con ten t was analyze d 

co lorime tri call y  by  AOAC (1999)  me thod.  The  con ten ts o f 

Cu, Mn  and Zn  we re  analy ze d,  using  Atomic Absorpt ion 

Spe ctrophotome te r  (ECIL , AAS  4141) .  

 



IV. RESULTS & DISCUSSION 

 

4 .1 : Existing feeding practice in dai ry animals of  

            Navsari  district. 

      Most  o f the dairy  animal owne rs kee p the  animals 

stal l -fe d  e i the r  at  home  or  at  farm wi thin  a l imi te d are a. 

They  store  dry  fodder l ike  straws o f  maize ,  jowar and 

paddy .  Most  of  the m g row g reen  fodde rs l ike jowar, baj ar i , 

hybr id  napie r  and luce rne.  They  also  feed local  mixe d 

g rasse s.  It  was found that  the  dai ry  an imals are fe d 

roughage  two to  th ree  time s a day .   

    Among  the  concen trate s, they  feed Sumulda n 

( compound catt le  fee d)  manufactured by  Surat  D istri ct  Co-

ope rat i ve  Milk  Produce rs’  Union  Limi te d (Sumul  Dai ry ) , 

maize  grain ,  whe at g rain ,  guar grain ,  cottonsee d cake ,  e tc. 

Th is obse rvat ion  i s consiste nce  with  the  reports from 

Gujarat  (Chavda,  2003;   Ghog le,  2003 ; Garg  e t a l.  2004 ) , 

Maharastra (Udar e t a l . , 2003) ,  Haryana S tate  (Mandal  e t 

a l. , 1996; Yadav e t a l .,  1998; Yadav e t a l. , 2002; Maan  e t 

a l. ,  2003)  and We st Bengal (Das e t a l. ,  2002; Samanta and 

Samanta,  2002) . 

    Concen trate s were  most ly  o f fe re d twice  a day  at  the 

t ime  o f  mi lk ing .  It al so con fe rred the  advan tage , in  the 
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e ven t o f  de ath  o f  the  young  cal f ,  when  cows/buffaloe s we re 

accustome d to  le t  down  of  mi lk by  o f fe ring  concen trate s, 

mixe d dry/soaked/boile d  to  a palatable  form at  the  f i x 

t ime  o f milking  dai ly . 

      Most  o f  the  farme rs re porte d that  avai labi li ty  and 

an imals’  appe t ite  we re  the  two cr ite r ia taken  in to  account 

for  e stimation  o f  roughage  re qui re ments o f  dai ry  an imal . 

At  pre sen t major ity  of  the  farme rs we re  not  fol l owing  an y 

scien ti f i c method o f  e stimation  o f  roughage  re qui re ment 

for  the i r  animals.  The data on  ave rage  concen trate  and 

fodde r fe d  to  buf faloe s and cows (on  as such  basis)  by 

owne rs in  d if fe re nt talukas surve yed are  g iven  in  Tab les 

4 .1 and 4 .2 ,  re spe ct i ve ly .   

      The  quan ti ty  o f conce n trate  ( kg/day)  fe d to buffaloe s 

in  di f fe ren t talukas range d be tween  4.83 and 5.21 the 

maximum be ing  5 .21 in  Gande vi  taluka.  The  d istr i ct 

ave rage  was 4 .98 kg/day .  The  same  in  cows surve ye d in 

d i f fe ren t vi l l age s ranged be twe en  4.50 t o  7 .14 kg/day  and 

in  d i ffe re nt talukas range d be twee n 4.79 to  6 .96 kg/day . 

The  maximum of 6 .96 kg/day  was re corded in taluka 

Chikh li .   

     The  feed ing o f gre en fodde rs to  buf faloe s in  di f fe ren t 

talukas range d be twee n 12.60 and 16.83 kg/day .  The 
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distri ct  ave rage  worke d out as 15.42 kg/day .  In  cows,  i t 

ranged be tween  10.92 and 15.68 kg/day .  The  d istr i ct 

ave rage  was 13.15 kg/day.  Howe ve r ,  the  dry  roughage 

fee ding  to  buf faloe s range d be tween  3.71 and 7.20 kg/day . 

The  d istr i ct  ave rage  was 5 .52 kg/day .  The  same  in  cows 

surve ye d in  d i f fe ren t vi l l age s ranged be twee n  4.00 and 

4.39 kg/day .  The  d istri ct  ave rage  was 4 .24 kg/day . 

   The  data on  dry  matte r  intake  o f  buf faloe s and cows 

th rough  concen trate and roughage s and concen trate to 

roughage  ratio are  g i ven  in  Tab les 4 .3  and 4 .4 , 

re spe ct i ve ly . The ave rage  conce ntrate  to  roughage  rat io  in 

buf faloe s o f  di f fe ren t talukas range d between  30.94:69.06 

and 35.94:64.06.  In  cows surveyed the  concen trate  to 

roughage  ratio range d be twee n 34.96:65.04 and 

47.61:52.39. 

      The  farme rs fed  the  concen trate  ing re dien ts separately 

at  the  t ime  o f  milking .  The se  farme rs e i the r  fe d  Sumulda n 

alone  or  a mixture  o f  Sumul da n  p lus one  to  th ree  kinds o f 

g rains/cake s. 

      It  i s e viden t form the  above  tre nd that  in  a b id  to 

balance the  supply  o f  nutr ien ts to  the ir  an imals,  the 

re sponde nts re sorte d to  fee d ing  o f  se ve ral  concen trate s 

th rough  separate  ing redien ts.  During the  study farmers’ 
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re sponse  regarding  re asons o f  fee ding  o f  combinat ion  o f 

concen trate s was also  e li ci ted .  A  major i ty  o f  the m fel t  i t 

ne ce ssary  for  incre ase  re cove ry o f  ghee  and incre ase  milk 

y ie ld .  The  remain ing  gave  var ie ty  o f  re asons vi z .  incre ase 

palatabi li ty o f fee d, animal come  in  he at  regular ly , good 

d ige stion  and avai labi li ty  o f  nutr ien ts.   

      The  fe ed ing  of  combination  of  concen trate s was 

re comme nde d by Lal  e t a l.  (1995).  In an  i llustrat ion 

sugge ste d for  modi fi cat ion  in  trad i tional  fee ding  sche dule 

o f  buf faloe s we ighing 500 kg  wi th 10 to 12 kg  mi lk/day 

wi th a purpose  to  not on ly  enhance the  nutr i ti onal status 

but also  e conomie s fee ding .  They  rep lace d 5  kg  cottonsee d 

cake  alone  wi th  7  kg  of  othe r  che ape r concen trate 

ing re die nts cost ing  le ss than  the  tradi t ional  fee d: 

cottonseed cake ,  2  kg ;  bar ley/cut whe at/atta,  2  kg ;  whe at 

bran/rice pol i sh ,  2 kg  and guar/gram chun i ,  1  kg .   

 

4 .2 : Chemical composition of feeds and fodder: 

  The che mical composi tion  of  fee ds and fodde r co lle cte d 

during  the  survey  i s gi ve n  in  Tab le 4 .5 .  The  data on 

proximate  composi tion  and Ca and P con te nt o f  the 

fee dstuf fs are  in agree me nt with the  reports o f  Anonymous 

(1983) ,  De sai  e t a l . (1984) ,  De sai  e t a l.  (1985) ,  Garg  e t a l . 
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(1999) , Garg e t a l .  (2003) ,  Chavda (2003) , Ghog le (2003) 

and Garg e t a l .  (2004) .  Howe ver ,  sample s o f  whe at bran 

and maize  bhardo we re  found to  be  adul te rate d,  showing 

ve ry  h igh crude  f ibre  and sil i ca  con ten ts. 

 

4 .2 .1: Cu  content of feedstu ffs: 

    The Cu con te nt see me d to  be ade quate in  most o f 

the  fee dstuf fs co l le cted.  The  feeds like  paddy  straw, 

sugarcane  tops dry  and mature  pasture g rass, and gre en 

roughage  l ike  local  mixe d gr ass and sugarcane  tops,  the 

quan ti t ie s were unde r 7 .86 ppm. The se f indings are  in 

ag ree ment with Garg  e t a l .  (1999) , Chavda (2003)  and 

Ghogle  (2003).  Howe ve r ,  De sai  e t a l.  (1985)  re porte d 

sl i gh tly  highe r  value s o f  Cu conte n t in  the se  fee dstuf fs. 

The  g rains like  maize  and whe at containe d le ss than  5.40 

ppm Cu. De sai  e t a l .  (1985)  re porte d much  highe r value s 

o f  8 .87 to  12.7  ppm Cu in  g rains o f  Banaskan tha d istri ct . 

Sumul da n contain  25.30 ppm Cu.  Sumul dan ,  Godre jdan, 

Amul dan  and Vi ka sdan  con taine d 25.300.67,  56.352.17, 

34.440.62 and 23.010.11 ppm Cu, re spe ct i ve ly , which 

migh t have  been  ach ie ved by  using  mine ral mixture as pe r 

BIS  spe ci f i cations during  manufacture  of  compound 

concen trate  ( IS  1664, 2002) . 
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4 .2 .2 : M n content of feedstu ffs: 

 Most o f  the  g reen  fodde rs o f fered to  the  animals 

con tained re asonable amount o f  Mn  (31.01  3 .11 and 

106.66   8 .70 ppm) .  The  value s for  jowa r  and hybrid 

napier  are  in  agreeme nt  wi th  the  report  o f  Chavda (2003) 

and Ghog ale  (2003) .  But,  the  value s for  other  g reens we re 

h igher  in the pre sen t study .  The value for Mn  conten t o f 

j owar straws (42.1311.54)  i s in agreeme nt wi th  the 

reports o f  De sai  e t a l.  (1984) ,  Ghogale  (2003) and Chavda 

(2003) .  Howe ve r ,  Garg  e t a l.  (1999)  re porte d much  highe r 

value s.  The  Mn  con ten t o f  g rains ranged be twee n  19.87  

0 .62 to  79.87   0 .69 ppm. Sumul da n,  Godre jda n ,  Amulda n 

and Vika sda n  containe d 195.231.40,  127.103.09, 

155.321.66 and 108.654.41 ppm Mn, re spe cti ve ly ,  which 

i s again  indicati ve  o f  the  fact  that  the  mine ral  mixture  as 

per  BIS  spe ci f i cation s was made  use o f  during 

manufacture  o f  compound concen trate .   

4 .2 .3 : Zn content of feedstuffs:  

 Zn  i s one e le ment,  wh ich  i s re porte d to  be most 

de fi cien t  in many  ge ograph ical  zone s o f  the  country.  As a 

re sul t ,  plants do not  con tain  th is e leme nt in  suf fi ci en t 

quan ti ty,  so  as to  mee t  the  re qui re ments.  From this study 

(Tab le 4 .5 ),  i t  was apparen t that  most  o f  the  dry 
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roughage s we re  low in  Zn  con ten t. Paddy straw , sugarcane 

tops,  mature  pasture  g rass e tc.  showed le ss than  28.06 

ppm Zn . This i s in  ag ree ment wi th  the  f indings o f  Garg  e t 

a l.  (1999)  and Chavda (2003)  but highe r  value s o f paddy 

straw we re  reported by  De sai  e t a l.  (1984)  and Ghogale 

(2003) . The  Zn  con ten t o f gre en  roughage s range d be twe en 

31.01  3 .11 and 106.66   8 .70 ppm. The  Zn  con ten t o f 

j owar g reen   (36.085.49) ,  baj ri  (39.120.40)  and lucerne 

(43.514.25)  i s more  than  the  f indings o f  De sai  e t a l . 

(1984) ,  Chavda (2003)  and Garg  e t a l.  (1999),  that  o f  para 

g rass (27.880.91)  i s in  agree me nt wi th  Chavda (2003) . 

The  Zn  con ten t o f  g rains range d be twee n  25.56+2.95 and 

48.61+8.73 ppm. The se  value s are  in  ag ree ment with  the 

value s reported by  De sai  e t a l .  (1985) and Chavda (2003) . 

Sumul da n had 171.28+ 0 .73 ppm Zn , wh ich  migh t have 

been  ach ie ve d by  using  mineral  mixture  as pe r  BIS 

spe ci f i cations during  man ufacture  o f  compound 

concen trate . 

 The  perusal  o f  data on Cu, Mn  and Zn  con ten t o f 

fee dstuf fs col le cte d during  the  surve y  showe d var iat ion 

when  compare d wi th  the  value s obtaine d in  the  surveys o f 

fee ds and fodde rs in  South  Gujarat  and othe r  part s o f 

Gujarat .  The possible re ason  for such  var iat ions may be 
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that  wi th  the  in troduction  o f  high  y ie ld ing  crop var ie t ie s, 

in tensive crop syste ms and e xtensive fe rti li ze r appl i cat ion ; 

the  mine ral  pro fi le  in  so il ,  p lan ts or  an imal  feedstuf fs are 

rapidly  chang ing ,  wh ich  in  turn  af fe ct  the  mineral  status 

o f  animals (M il le r , 1979; S ingh and Sangwan , 1987; 

Vasude van , 1987; Unde rwood and Sutt le ,  1999) .  

 The  li st  o f  fee dstuf fs having  be low cr i t i cal  le ve l 

(McDowel l,  1985; NRC, 2001)  o f Cu, Mn and Zn  i s g i ven  in 

Tab le 4 .6 .  The  pe rusal  o f  data indicate s that  most o f  the 

g ree n and dry  roughage s con tained below cr i ti cal le ve l o f 

Cu, Mn  and Zn wi th  ce rtain  except ions me ntione d there in .   

         The  percen tage  o f  the  fe ed sample s col le cted during 

surve y  and con taining  Cu, Mn  and Zn  below cr it i cal  le ve ls 

has also  be en worked out for  de ve lop ing a be tte r 

understanding  on  the subje ct  and the  data i s g i ven  in 

Tab le 4 .7  and g raphicall y  de picte d in  fig. 4 .1 .  The  pe rusal 

o f  data br ings out the  fact  that  13.33,  20.00 and 20.00 % 

of  the  concen trate sample s showe d be low cr i ti cal le ve ls o f 

Cu, Mn  and Zn , re spe cti ve ly .  The  g reen  roughage  sample s 

showe d be low cr i t i cal  le ve ls o f  37.50,  12.50 and 25.00 % 

for  Cu, Mn  and Zn, re spe ct i vely.  The  dry  roughage  sample s 

e xh ib i ted  below cr i ti cal le ve ls o f Cu, Mn and Zn  to  the 

e xten t o f  60.00,  20.00 and 60.00 %, re spe ct i vely .  
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4 .3 : Nutri tional S tatus of Dairy Animals in Surveyed  

   Talukas of Navsari  District. 

         The  buffaloe s produce d dail y  on an ave rage  8 .33 to 

9 .50 kg whole  mi lk  and 9 .61 to  11.40 kg  6 % FCM (Tab le 

4 .8 ) .  The  ave rage  daily  mi lk  yie ld  and 6  % FCM y ield  o f 

buf faloe s in  taluka like  Vansda,  Ch ikh li ,  Jalalpore , 

Gande vi  and Navsar i  was 9 .25  and 11.11,  8 .80 and 10.22, 

9 .17 and 10.76,  9 .43 and 11.10,  8 .71 and 10.38 kg , 

re spe ct i ve ly .   

        The dail y mi lk yie ld  and 4  % FCM y ie ld  o f  cows was 

rang ing  from 11.20 to 14.33 and 11.37 to  14.55 kg , 

re spe ct i ve ly .  The  ave rage  dai ly  mi lk  yield  and 4  % FCM 

y ie ld  o f cows in  taluka l ike  Vansda,  Ch ikhl i,  Jalalpore , 

Gande vi  and Navsar i  was 12.00 and 12.18,  13.68  and 

13.89,  13.68 and 13.89,  12.90  and 13.09 ,  11.21 and 11.38 

kg  re spe ct i ve ly .    

 

4 .3 .1: Intake of Nutrients by Dairy Animals.  

4 .3 .1.1: Dry M atter Intake  

4 .3 .1.1.1: Bu ffalo  

 The  data on  DM in take  o f  the  buf faloe s are  given  in 

Tab le 4 .8  and graph ically  de picte d in  Fig. 4 .2  & 4 .3 .  The 
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ove r  all  ave rage  DMI o f  the  buf faloe s in  Navsar i  d istr i ct 

was 13.67 kg/day . In Vansda taluka, the DMI in  vi ll age s 

Chapaldhara and Vandarve la was 14.50 and 14.56 kg/day , 

re spe ct i ve ly  and ave rage  DMI in  taluka was 14.53 kg/day . 

In  taluka Chikh li ,  the  ave rage  DMI in  vi l l age s Kuker i  and 

Sadakpore  was 14.22 and 14.18 kg/day ,  re spe ct i ve ly , 

wh i le ave rage in  taluka was 14.20 kg/day.   The ave rage 

DMI in the taluka Jalalpore  was 14.06 kg/day  wi th 14.78 

and 13.33 kg/day  being  in  vi l l age s Sarav and Abrama of 

the  taluka,  re spe ct i vely . In  Gande vi  taluka the  DMI in 

vi l l age s Mane kpore  and Path r i   was 13.50 and 13.43 

kg/day ,  re spe ct i vely  and ave rage  DMI in  taluka was 13.47 

kg/day .  In  taluka Navsar i  the  ave rage DMI in  vi ll age s 

Ash tgam and Kumbhar fal ia vi ll age s was 11.93 and 12.34 

kg/day ,  re spe cti ve ly ,  wh ile  ave rage  in  taluka was 12.16 

kg/day .   

 Lal  e t a l.  (1998 b)  reported highe r  value s o f  15.75 kg 

DMI/day  by  lactating  buffaloe s yie lding  10 to 14 kg 

mi lk/day .  S imilar ly ,  Lal  e t a l.  (1999)  reported DMI o f  17.0 

kg/day  in  Murrah  buffaloe s y ield ing  16 to  18 kg  mi lk/day 

and Singh  e t a l.  (2001)  re porte d 15.33 +  0 .17 kg  DMI/day 

by  Murrah buffaloe s yie lding  7  to  8 kg  mi lk/day  in the i r 

nat i ve bree ding  tract .  The ave rage DMI o f 13.30 and 13.88 
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kg/day  in  buf faloe s yie lding  8  to  10 and 10 to  13 kg 

mi lk/day  re corded in the  en t i re distr i ct  i s le ss than  the 

value s re corde d by the se worke rs but i s in  ag ree ment wi th 

Lal  e t a l.  (1995)  who obse rve d DMI of  14.0+0.5  kg/day  in 

buf faloe s yie ld ing 10 to  20 kg  mi lk/day .   

 

4 .3 .1.1.2  : Cow   

       The  data on  DM in take o f  the  cows i s g i ven  in Tab le 

4 .9  and g raphicall y  de picte d in  Fig. 4 .4 . The  ove ral l 

ave rage  DMI o f  the  cows in  Navsar i  d istr i ct was 12.91 

kg/day .  In  Vansda taluka,  the  DMI in  vi ll age s Chapaldhara 

and Vandarve la was 12.72 and 12.86 kg/day ,  re spe ct i vely 

and ave rage  DMI in  taluka was 12.78 kg/day .  In  taluka 

Chikh li ,  the  ave rage  DMI in  vi l l age s Kuke r i and Sadakpore 

was 13.11 and 13.25 kg/day ,  re spe ct i ve ly  and ave rage  DMI 

in  taluka was 13.18 kg/day .  The  ave rage  DMI in  the  taluka 

Jalalpore  was 13.35 kg/day  wi th  13.31 and 13.39 kg/day 

being  in  vi l l age s Sarav and Abrama of  Jalalpore  taluka, 

re spe ct i ve ly .  In  Gande vi  taluka,  the DMI in  vi ll age s 

Mane kpore and Path ri  was 12.91 and 12.97 kg/day , 

re spe ct i ve ly  and ave rage  DMI in  taluka was 12.94 kg/d. In 

Navsar i  taluka, the  average  DMI in  vi ll age s Ash tgam and 
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Kumbharfali ya was 12.40 and 12.19 kg/day  re spe ct i ve ly , 

wh i le ave rage  in taluka was 12.30 kg/day .   

        The  value s re corded in  the  pre se nt inve stigation  are 

more  or  le ss in  ag ree ment wi th  the  re commended DMI 

value s o f  the  high  y ie ld ing  cows ( ICAR , 1998) .  

 

4 .3 .1.2 :  DCP  Intake  

4 .3 .1.2 .1 :  Bu ffalo  

         The  data o f  DCP in take  o f  buf faloe s i s gi ve n  in 

Tab le 4 .8  and g raph ical ly  de picte d in  Fig. 4 .2 .  The  ove ral l 

ave rage  DCP in take  o f  the  buf faloe s in  Navsar i  d istri ct  was 

0 .79 kg/day .  In  Vansda taluka,  the  DCP in take  o f  vi l l age 

Chapaldhara and Vandarve la was 0 .89 and 0.81 kg  /  day , 

re spe ct i ve ly ,  whe re as,  ave rage  DCP in take  o f  taluka 

Vansda was 0 .85 kg/day . In  taluka Chikh l i,  the  DCP 

in take  o f  vi l l age  Kuker i  and Sadakpore  was 0 .78 and 0.81 

kg/day ,  re spe cti ve ly  and ave rage  DCP of  taluka Ch ikhl i 

was 0 .79 kg/day .  In  taluka Jalalpore ,  DCP in take  o f 

vi l l age s Sarav and Abrama was 0 .77 and 0.78 kg/day 

re spe ct i ve ly , whe re as, ave rage DCP in take was 0 .77 kg/ 

day .  In  taluka Gande vi ,  the  DCP intake  o f  Manekpore  and 

Path ri  vi ll age s was 0 .76 and 0.79 kg/day ,  re spe ct i ve ly , 

where as,  ave rage  DCP in take  for  that  taluka was 0 .77 
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kg/day .  In  taluka Navsar i ,  the  DCP in take  o f  vi l l age s 

Ash tgam and Kumbharfal iya was 0 .77 and 0.75 kg/  day , 

re spe ct i ve ly  and ave rage  DCP of  taluka was 0 .76 kg/day .   

       Lal  e t a l.  (1995)  reported 0 .975 kg  DCP in take  against 

re qui re ment of  1 .12 kg  DCP/day ,  by  the  lactating 

buffaloe s yie ld ing 10 to  20 kg  mi lk/day  in  H isar  distr i ct.   

Lal  e t a l.  (1998 a )  reported 1 .282 kg  DCP in take /day 

against  re qui re ment o f  1 .20 kg/day ,  by  lactat ing buffaloe s 

y ie ld ing  10 to  14 kg  mi lk/day .  

Lal  e t a l .  (1999)  reported DCPI of  1 .25 kg/day  in 

Murrah  buffaloe s y ie ld ing  16 to  18 kg  mi lk/day .  

Chavda (2003)  re porte d 1.0 49 kg  DCP in take  against 

re qui re ment o f  1 .028 kg  DCP/day ,  by  the  lactating 

buffaloe s in  Patan  d istr i ct  o f  North  Gujarat . 

Ghogale (2003)  reported 1 .06 kg  DCP in take  against 

re qui re ment of  1 .05 kg  DCP/day ,  by  the  lactating 

buffaloe s in  Sabarkantha d istri ct  o f  North  Gujarat. 

The  ave rage  DCPI in  Navsar i  d istr i ct  (0 .79 kg/day ) 

was l e ss than  the  find ing o f  the se  re se arch  worke rs.   

 

4 .3 .1.2 .2 : Cow   

      The  data o f  DCP in take  in  cows i s gi ve n  in  Tab le 

No.4 .9  and g raphical ly  de picted in  Fig. 4 .4 . The  ove ral l 
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ave rage  DCP in take in  the  cows in  Navsar i  d istr i ct  was 

0 .87 kg/day .  In  Vansda taluka,  the  DCP in take  o f  vi l l age 

Chapaldhara and Vandarve la was 0 .82 and 0.84 kg  /  day , 

re spe ct i ve ly ,  whe re as,  ave rage  DCP in take  o f  taluka 

Vansda was 0 .83 kg/day . In  taluka Chikh l i,  the  DCP 

in take  o f  vi l l age s Kuke r i  and Sadakpore  was 0 .92 and 0.90 

kg/day ,  re spe cti ve ly  and ave rage  DCP of  taluka Ch ikhl i 

was 0 .91 kg/day .  In  Taluka Jalalpore ,  DCP in take  o f 

vi l l age s Sarav and Abrama was 0 .95 and 1.00 kg/day , 

re spe ct i ve ly ,  whe re as,  ave rage  DCP in take  was 0.98 

kg/day .  In  taluka Gande vi ,  the  DCP in take o f  vi ll age s 

Mane kpore  and Pathr i  was 0 .89 and 0.89 kg/day , 

re spe ct i ve ly ,  whe re as,  ave rage  DCP in take  for  that  taluka 

was 0 .89 kg/day .  In  taluka Navsar i ,  the  DCP intake  o f 

vi l l age s Ash tgam and Kumbharfali ya was 0 .76 and 0.70 

kg/  day , re spe cti ve ly  and average DCP of  taluka was 0.73 

kg/day .   

        The  value s re corded in  the  pre se nt inve stigation  are 

more  or  le ss in  ag ree ment wi th  the  re commende d DCPI 

value s o f  the  high  y ie ld ing  cows ( ICAR , 1998) 

Chavda (2003)  re porte d 0.916 kg  DCP in take  against 

re qui re ment o f  0.836 kg  DCP/day ,  by  the  lactat ing  cows in 

Patan  d istri ct  o f  North  Gujarat. 
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Ghogale (2003)  reported 0 .96 kg  DCP in take  against 

re qui re ment o f 0 .97 kg DCP/day,  by  the lac tating cows in 

Sabarkan tha d istri ct  of  North  Gujarat. 

 

 

4 .3 .1.3 :  TDN Intake  

4 .3 .1.3 .1:  Bu ffalo  

   The  data o f  TDN in take o f  buf falo  are gi ve n  in  Tab le 

No.  4 .8 and g raph ical ly  de picte d in Fig. 4 .2 .  The ove ral l 

ave rage  TDN in take  o f  the  buf faloe s in  Navsar i  d istri ct  was 

7 .52 kg/day.  In  Vansda taluka,  the  TDN in take  o f  vi l l age s 

Chapaldhara and Vandarve la was 8 .09 and 7.69 kg  /  day , 

re spe ct i ve ly ,  whe re as,  ave rage  TDN in take  o f  taluka 

Vansda was 7 .89 Kg/day . In taluka Ch ikhl i , the  TDN 

in take  o f  vi l l age s Kuke r i  and Sadakpore  was 7 .48 and 7.53 

kg/day ,  re spe cti ve ly  and ave rage  TDN of  taluka Ch ikhl i 

was 7 .50 kg/day .  In  taluka Jalalpore ,  TDN in take  o f 

vi l l age s Sarav and Abrama was 7 .98 and 7.25 kg/day , 

re spe ct i ve ly , whe re as, ave rage TDN in take was 7 .62 kg/ 

day .  In  taluka Gande vi ,  the TDN in take  o f  vi ll age s 

Mane kpore  and Pathr i  was 7 .49 and 7.65 kg/day , 

re spe ct i ve ly ,  whe re as,  ave rage  TDN in take  for  that  taluka 

was 7 .56 kg/day .  In  taluka Navsar i ,  the  TDN intake  o f 
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vi l lage s Ash tgam and Kumbharfali ya was 7 .06 and 6.97 

kg/  day  re spe cti ve ly  and ave rage  TDN of  taluka was 7 .01 

kg/day .   

        Lal  e t a l.  (1995)  reported 7 .4  kg  TDN in take /day 

against  the  re qui rement of  10.0  kg  in  buf faloe s y ield ing  10 

to  20 kg  milk/day .  Lal  e t a l .  (1998 a)  re porte d 9 .81 kg  TDN 

in take  against  the  re qui reme nt o f 10.50 kg/day  by 

lactat ing  buffaloe s yie ld ing  10 to  14 kg  mi lk/day .  The 

ave rage  TDN in take  (7 .52 kg/day )  by  buf faloe s in  Navsar i  

d istri ct  was in  ag ree ment wi th  the se  authors.   

 Lal e t a l .  (1999) re porte d highe r  TDN in take  o f 11.93 

kg/day  against  the  calcu lated re qui re ment o f  11.2  kg for 

buf faloe s yie ld ing 16 to  18 kg  mi lk/day .   

Chavda (2003)  re porte d highe r  TDN in take  of  10.17 

kg  against re qui re ment of  8 .79 kg TDN/day ,  by  the 

lactat ing  buffaloe s in  Patan  distri ct  o f North Gujarat . 

Ghogale  (2003)  re porte d h igher  TDN in take  o f  10.30 

kg  against re qui re ment of  9 .35 kg TDN/day ,  by  the 

lactat ing  buffaloe s in  Sabarkantha d istri ct  o f  North 

Gujarat . 
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4 .3 .1.3 .2 : Cow    

       The  data o f  TDN in take  in  cows are  g iven  in  Tab le No. 

4 .9  and graph ically  de picte d in  Fig. 4 .4 . The  ove ral l 

ave rage  TDN in take  in  the  cows in  Navsar i  d istri ct  i s 7.38 

kg/day .  In  Vansda taluka,  the TDN in take  o f  vi ll age s 

Chapaldhara and Vandarve la was 7 .47 and 7.27 kg  /  da,y 

re spe ct i ve ly ,  whe re as,  ave rage  TDN in take  o f  taluka 

Vansda was 7 .36 kg/day . In  taluka Chikh l i,  the  TDN 

in take  o f  vi l l age s Kuke r i  and Sadakpore  was 7 .47 and 7.68 

kg/day ,  re spe cti ve ly  and ave rage  TDN of  taluka Ch ikhl i 

was 7 .58 kg/day .  In  taluka Jalalpore ,  TDN in take  o f 

vi l l age s Sarav and Abrama was 7 .51 and 7.62  kg/day , 

re spe ct i ve ly , whe re as, ave rage TDN in take was 7 .56 kg/ 

day .  In  taluka Gande vi ,  the TDN in take  o f  vi ll age s 

Mane kpore  and Pathr i  was 7 .61 and 7.30 kg/day , 

re spe ct i ve ly ,  whe re as,  ave rage  TDN in take  for  that  taluka 

was 7 .45 kg/day .  In  taluka Navsar i ,  the  TDN intake  o f 

vi l l age s Ash tgam and Kumbharfali ya was 6 .99 and 6.90 

kg/day ,  re spe ct i ve ly  and ave rage TDN of  taluka was 6.95 

kg/day .   

     The  above  said  value s for  TDN in take  are  more  or  le ss 

in  ag ree ment with  ICAR  (1998)  value s reported for  same .  
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Chavda (2003)  reported highe r  TDN in take  of  8 .20 kg 

against  re qui re ment of  7 .21 kg  TDN/day ,  by  the  lactating 

buffaloe s in  Patan  d istr i ct  o f  North  Gujarat . 

Ghogale (2003) re porte d highe r TDN in take o f 8 .36 kg 

against  re qui re ment of  8 .03 kg  TDN/day ,  by  the  lactat ing 

buffaloe s in  Sabarkantha d istri ct  o f  North  Gujarat. 

 

4 .3 .2  : Intake of Nutrients by Dairy Animals as % of 

            Requ irement. 

4 .3 .2 .1 :  DCP  Intake  

4 .3 .2 .1.1 :  Bu ffalo  

           The data o f  DCP in take  as pe rce nt o f 

re qui re ment in  buf falo  are  g i ven  in Tab le No.  4 .8  and 

g raph ical ly  de picte d in  Fig. 4 .3 .  The  ove ral l  ave rage  o f 

DCP in take  as pe rcen t of  re qui re ment o f  the  buf faloe s in 

Navsar i  d istri ct  was 88.77.  In  Vansda taluka,  the  DCP 

in take  as pe rcen t of  re qui re ment in  vi ll age s Chapaldhara 

and Vandarvela was 96.27 and 90.28 ,  re spe ct i ve ly , 

where as,  ave rage  DCP in take  as pe rce nt of  re qui re ment o f 

taluka Vansda was 93.62.  In  taluka Ch ikhl i ,  the  DCP 

in take  as pe rcen t o f  re quire me nt o f  vi l l age  Kuker i  and 

Sadakpore  was 94.25 and 88.37 ,  re spe ct i vely  and ave rage 

DCP in take  as pe rcen t o f  re qui reme nt in  taluka Ch ikhl i 
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was 91.90.  In  taluka Jalalpore ,  DCP intake  as pe rcen t o f 

re qui re ment in  vi l l age s Sarav and Abrama were  86.06 and 

86.50 ,  re spe ct i vely ,  whe re as,  ave rage  DCP in take  as 

percen t o f  re qui re ment was 86.28.  In  taluka Gande vi ,  the 

DCP in take  as pe rce nt o f  re qui re ment in  vi l l age s 

Mane kpore  and Path ri  was 83.80 and 86.24 ,  re spe ct i ve ly , 

where as,  ave rage  DCP intake  as pe rcen t o f  re qui re ment for 

that  taluka was 84.85.  In  taluka Navsar i ,  the  DCP in take 

as pe rcen t o f  re quire me nt in  vi l l age s Ash tgam and 

Kumbharfali ya was 89.96 and 84.85,  re spe cti ve ly  and 

ave rage  DCP in take  as pe rcen t o f  re qui re ment o f  taluka 

was 87.04. 

  Lal  e t a l.  (1995)  obse rve d the  range  o f  pe rcen t 

de viat ion  in  supply  o f  DCP as –20 to  +20 o f  the 

re qui re ment in  buf faloe s yielding  10 to  20 kg  mi lk/day . 

Whe re as,  Lal  e t a l .  (1998 a)  re porte d 6 .83 % e xce ss DCP 

in take  in  lactat ing  buffaloe s yie ld ing  10 to  14 kg 

mi lk/day .  Lal  e t a l.  (1999)  re porte d e xce ss DCP in take  o f 

49.6  % in buffaloe s y ielding  16 to 18 kg milk/day . 

      Othe r  studie s aimed for  e valuating  the  nutr i ti onal 

status o f dairy  animals in  India ,  base d on  survey  o f 

d i f fe ren t distri cts showed var iab le  trends - Most  o f  the m 

showing  unde rsupply  o f  DCP. Sharma and Chande r (1968) 
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reporte d that  during  the  le an  pe r iods,  the  an imals ke pt 

under stall -fee ding  condi tions;  the  DCP in take  was 58 and 

54 % of  the  re qui re ment in cows and buffaloe s in milk , 

re spe ct i ve ly .  S imi larly,  Sharma and Chande r (1971) 

reporte d that  stal l -fed  mi lch  an imals o f  Kangra d istr i ct o f 

H imachal Prade sh were  found to  be  short  in DCP to  the 

e xten t o f  28 to  42 pe rce nt.   

      Handa and Gil l  (1989)  re porte d DCP supply  as 89.6  % 

of  re qui re ment in  category  o f  farme rs keeping  up to  two 

lactat ing  animals in  Ludh iana d istr i ct  o f  Punjab.  The 

farme rs kee ping  5  to  7 ,  10 to  12 and above  15 lactating 

an imals suppl ie d more DCP (109.9  to  128.3  %) . In Gujarat 

study,  Anonymous (1991)  in fe rred that  in  d i f feren t se asons 

on  an  ave rage  about 15 % Mehsani  buf faloe s we re 

underfe d for DCP. Similar trend was obse rved in 

Maharash tra whe rein Patange  e t a l .  (2002)  reported de fi ci t 

o f  DCP in Marathwadi  mi lch  buffaloe s th roughout the  ye ar 

i rre spe cti ve  o f  category  o f farme rs and Randhe  e t a l . 

(1993)  reported le ss avai labi li ty  o f  DCP to  the  e xten t o f  8 .9 

% in  the  mi lch  buffaloe s o f Parbhan i  d istr i ct . 

        In  a B ihar study ,  Badal  and Dhaka (199 8) re porte d 

de fi ciency  o f  DCP intake  as 49.52 % in  buffaloe s and in 

U.P . ;  Singh  e t a l.  (2003 a )  re porte d qui te  substan tial 
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de fi ciency  o f  DCP in  buffaloe s     ( -51.58 to  –52.77 %)  o f 

Ghaz ipur and Varanasi  d istri ct .  The  e xten t o f  de fi ciency 

was d i f fe ren t in  d i f fere n t b locks of  the  d istr i ct surveye d.   

        The  ave rage  DCP in take  in e n ti re  Navsar i  d istr i ct 

ranged be twee n  83.80 and 96.27 % of  re qui re ment.  In 

majori ty  o f  vi l l age s the  farme rs supplie d  le ss DCP to  the i r 

buf faloe s. 

       The  pe rcen tage  o f  buffaloe s underfe d,  mode rately 

underfe d,  ade quate ly  fe d ,  mode rate ly  ove r fe d  and ove r fe d 

on  a scale  o f  90 to  125 ( in take  as % of  re qui re ment)  was 

also  worked out ( Tab le 4 .12 ).  The  buffaloe s underfe d wi th 

re spe ct  to  DCP were 50.00,  40.00,  66.66,  71.43 and 71.43 

% in  Vansda,  Chikh li ,  Jalalpore ,  Gande vi  and Navsar i  

taluka,  re spe ct i vely .  In  the  fo ll owing  se ct ion 

re comme ndations have  been  made  for  making  up the se 

de fi ci ts and balance  the  rat ion  o f  buf faloe s in  the  are as 

surve ye d. 

 

4 .3 .2 .1.2  :  Cow   

           The data o f  DCP in take  as pe rce nt o f 

re qui re ment in cows are  given  in  Tab le No.  4 .9  and 

g raph ical ly  de picte d in  Fig. 4 .5 .  The  ove ral l  ave rage  o f 

DCP in take  as pe rcen t o f  re qui re ment  o f  the  cows in 
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Navsar i  d istr i ct  was 105.96.  In  Vansda taluka,  the  DCP 

in take  as pe rcen t of  re qui re ment in  vi ll age s Chapaldhara 

and Vandarve la was 103.03 and 104.55 ,  re spe ct i ve ly , 

where as,  ave rage  DCP in take  as pe rce nt of  re qui re ment o f 

taluka Vansda was 103.75. In taluka Ch ikhl i , the  DCP 

in take  as perce n t o f  re quire me nt o f vi l l age s Kuke ri  and 

Sadakpore  was 106.80 and 105.25 ,  re spe cti ve ly  and 

ave rage  DCP in take  as pe rcen t o f  re qui re ment in  taluka 

Chikh li  was 105.98. In taluka Jalalpore ,  DCP intake  as 

percen t o f  re qui re ment in  vi l l age s Sarav and Abrama we re 

115.63 and 116.26 ,  re spe cti ve ly ,  whe re as,  ave rage  DCP 

in take  as pe rce nt o f re qui re ment was 115.93.  In taluka 

Gande vi ,  the DCP in take  as pe rcen t o f  re quire me nt in 

vi l l age s Manekpore and Path ri  was 105. 49 and 108.88 , 

re spe ct i ve ly ,  whe re as,  average  DCP in take  as perce n t o f 

re qui re ment for  that  taluka was 107.19.  In  taluka Navsar i  

the  DCP in take  as pe rcen t o f  re qui re ment in  vi ll age s 

Ash tgam and Kumbharfaliya was 100.66 and 92.72 , 

re spe ct i ve ly  and ave rage DCP in take as percen t o f 

re qui re ment o f  taluka was 96.90. 

        The  ave rage  DCP in take  in e n ti re  Navsar i  d istr i ct 

ranged be tween  92.72 and 116.26 % of  re qui reme nt.  In 
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majori ty o f  vi ll age s ,  the  farme rs suppl ie d  ade quate  DCP to 

the ir  cows. 

       Sharma and Chande r (1968) re porte d that  in  cows o f 

Kangra d istr i ct the  DCP in take was 58 % of  the 

re qui re ment.  Badal  and Dhaka (199 8)  reported de fi ciency 

o f  DCP in take  as 21.91 and 58.72 pe rce nt in  crossbre d 

cows and local  cows,  re spe cti ve ly .  Singh  e t a l.  (2003 a ) 

reporte d qui te  substant ial  def i ciency  o f  DCP in  catt le  ( -

25.85 to  –74.20 %)  o f  Ghaz ipur and Varanasi  d istri cts.   

       The  pe rcen tage  o f  cows unde rfe d,  mode rately 

underfe d,  ade quate ly  fe d ,  mode rate ly  ove r fe d  and ove r fe d 

on  a scale  o f  90 to  125 ( in take  as % of  re qui re ment)  was 

worke d out (Tab le 4 .13 ),  the re  we re  0.00, 15.79, 10.53, 

15.00 and 15.79 pe rcen t o f  cows unde rfe d in  Vansda, 

Chikh li ,  Jalalpore ,  Gande vi  and Navsar i  taluka 

re spe ct i ve ly . 

 

4 .3 .2 .2  :  TDN Intake  

4 .3 .2 .2 .1 :  Bu ffalo  

      The  data o f  TDN in take  as pe rce nt o f  re quire me nt o f 

buf falo  are  gi ve n  in  Tab le No.4 .8  and g raphicall y de picte d 

in  Fig. 4 .3 .  The  ove ral l  ave rage  TDN in take  as pe rcen t o f 

re qui re ment o f the buf faloe s in Navsar i  distri ct  was 96.43. 
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In  Vansda Taluka,  the  TDN in take  as perce n t o f 

re qui re ment o f  vi l l age  Chapaldhara and Vandarvela was 

110.53 and 98.25,  re spe cti ve ly,  whe re as,  ave rage  TDN 

in take  as percen t of  re quire me nt o f  taluka Vansda was 

99.39.  In taluka Chikh li  the  TDN intake  as pe rce nt o f 

re qui re ment of  vi l l age s Kuke ri  and Sadakp ore  was 101.79 

and 94.95 ,  re spe cti ve ly  and ave rage  TDN intake  as pe rcen t 

o f  re qui re ment o f  taluka Ch ikhl i  was 98.85.  In  taluka 

Jalalpore,  TDN in take  as pe rcen t o f  re qui re ment of  vi l l age s 

Sarav and Abrama was 102.44 and 92.76 ,  re spe ct i ve ly , 

where as,  ave rage  TDN in take  as pe rcen t o f  re qui re ment 

was 97.60.  In  taluka Gande vi ,  the  TDN in take  as pe rcen t 

o f  re qui rement of  vi l l age s Mane kpore  and Path ri  was 94.47 

and 96.10 ,  re spe ct i vely , whe re as, ave rage TDN intake  as 

percen t o f  re qui re ment for  that  Taluka was 95.17 .  In 

taluka Navsar i ,  the  TDN in take  as perce n t o f  re qui re ment 

o f  vi l l age s Ash tgam and Manekpore  was 93.53 and 90.14 , 

re spe ct i ve ly  and ave rage  TDN of  taluka was 91.59. 

      Ear lie r  studie s indicated a surplus supply  o f  TDN to 

the  buffaloe s surveye d,  which  we re  ve ry  low y ie lde rs.  For 

e xample , Sharma and Chande r (1968)  obse rve d the TDN 

supply  as 111 % of  re qui re ment for  buf faloe s y ie ld ing  1 .99 

kg  mi lk/day  in  Kangra d istri ct  o f  H imachal  Prade sh . 
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S imi lar ly ,  Sharma and Chander (1971)  re porte d that  milch 

an imals o f  Kangra distri ct  we re  found to  consume  surplus 

in  TDN:  20.5 % of  animals showe d 100 to 125 % supply ; 

20.4  % of  animals showed 125 to  150 % supply ;  4 .6  % of 

an imals showe d 150 to  175 % supply;  9 .1  % of  animals 

showe d 175 to  200 % supply  and 2 .3  % of  an im als showe d 

above  200 % supply  when  compared to  the  re qui re ment.  In 

late r  studie s howe ve r ,  a fe w authors re porte d surplus TDN 

supply .  Randhe  e t a l . (1993)  reported that  the  TDN supply 

was signi f i can tly  (p<  0 .05)  surplus by  32.4  pe rcen t.  Lal  e t 

a l.  (1999)  re porte d 6 .51 % surplus TDN supply  against 

re qui re ment in  buf faloe s yielding  16 to  18 kg  mi lk/day . 

Handa and Gil l  (1989)  re porte d that  the  farme rs keeping  5 

to  7 ,  10 to  12 and above  15 lactat ing  animals supplie d 

surplus TDN (115.5  to  134.7  %)  in  Ludh iana d istr i ct  o f 

Punjab.  In  Maharastra,  Patange  e t a l.  (2002) re porte d that 

TDN supply  was ove r  and above  the  re commendations in 

me dium and large  farme rs.  In case  o f  Easte rn  Plane  Zone 

o f  U.P . , S ingh  e t a l .  (2003 a ) re porte d that  in buf faloe s o f 

smal l  and large  farme rs the  consumption  o f  TDN was 

surplus by  about 50 percen t. 

       In  majori ty o f re cen t studie s wi th high yie lding 

buffaloe s a tre nd o f de fi ci t  supply  i s indicate d.  Handa and 
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Gi ll  (1989)  reported TDN supply  as 88.3  % of  re qui re ment 

in  category  o f  farme rs  keeping up to  two lactating  animals 

in  Ludh iana distr i ct  o f  Pun jab.  In  Gujarat  S tate , 

Anonymous (1991)  re porte d that  in  di f fe ren t se asons on  an 

ave rage  about 20 % Me hsan i  buf faloe s we re  unde rfed for 

TDN. Lal  e t a l .  (1995)  re porte d 24 % short  supply  o f  TDN 

in  comparison  to thei r  calculate d re qui rements to  Murrah 

buffaloe s y ielding  10 to  20 l ite rs milk/day.  Badal  and 

Dhaka (1998)  reported de f i cie ncy  o f  TDN supply  as 24.16% 

in  buffaloe s in  Gopalgan j  distri ct  o f  Bihar.  Lal  e t a l . 

(1998 a ) re porte d 6 .5  % short  supply  o f  TDN in buffaloe s 

y ie ld ing  10 to  14 kg  milk/day  in  Hisar  d istr i ct  o f  Haryana. 

In  Maharastra,  Patange  e t a l.  (2002)  re porte d that  TDN 

supply  in  Marathwadi  buf faloe s was signi f i can tly  (p<0.05) 

short by  8 .6  to 23.45 pe rce nt in  landle ss,  marginal  and 

smal l farme rs. Chavda (2003)  re porte d 16.30% ove r  supply 

o f  TDN in  comparison  to  the  calculate d re qui re ments in 

buf faloe s in  Patan d istr i ct o f  North  Gujarat .  Ghogle (2003) 

reporte d 9 .35% ove r  supply  o f  TDN in  comparison  to  the 

calcu lated re quireme nts in  buf f aloe s in  Sabarkantha 

d istri ct  o f  North  Gujarat . 

           The  ave rage  TDN in take in  e nt i re  Navsar i  d istr i ct 

ranged between  90.14 and 110.53 % of  re qui re ment. Thus, 
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the  % de f i ci t  range d between  -0 .61 and -8 .41 (Tab le 4 .10 

and Fig. 4 .6 )  where as,  in  cow the re  was ade quate  supply 

o f  TDN (Tab le 4 .11 and Fig. 4 .7 ) . The  ave rage  value  TDN 

in take  for  e n ti re  distr i ct  worke d out as 96.43 % of  

re qui re ment.  In  majori ty  o f  vi l l age s ,  the  farme rs supplie d 

low TDN to  the i r  buf faloe s.   

        The  pe rce ntage  o f  buf faloe s un de rfed,  mode rately 

underfe d,  ade quate ly  fe d ,  mode rate ly  ove r fe d  and ove r fe d 

on  a scale  o f  90 to  125 ( in take  as % of  re qui re ment)  was 

also  worked out ( Tab le 4 .12 ).  The  buffaloe s underfe d wi th 

re spe ct  to  TDN we re  0 .00,  0 .00,  16.66,  0 .00 and 42.86 % 

and mode rately unde rfed wi th  re spe ct  to  TDN we re 50.00, 

60.00,  33.33,  85.71 and 42.86 % in  Vansda,  Ch ikhl i , 

Jalalpore,  Gande vi  and Navsar i  taluka, re spe ct i vely. 

      In  the  fo ll owing  se ction  re comme ndations for  making 

up the se de f i ci ts/ re ducing  the  surplus in  orde r  to  balance 

the  rat ion o f buffaloe s in  the are as surve yed,  have  be en 

made. 

 

4 .3 .2 .2 .2  :  Cow   

       The  data on  TDN in take  as % of  re qui re ment in  the 

cows are give n in  Tab le 4 .9  and g raphical ly  de picted in 

Fig. 4 .5 . The  ove ral l  ave rage  TDN in take  as pe rcen t o f 
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re qui re ment o f  the  cows in Navsar i  d istr i ct was 106.04. In 

Vansda Taluka,  the  TDN in take as pe rcen t o f  re qui re ment 

o f  vi l l age s Chapaldhara and Vandarve la was 109.87 and 

106.02 ,  re spe cti ve ly ,  whe re as,  ave rage  TDN in take  as 

percen t o f  re qui re ment o f  taluka Vansda was 108.05.  In 

taluka Chikh li ,  the  TDN in take  as pe rcen t o f  re qui re ment 

o f  vi l l age  Kuker i  and Sadakpore  was 102.78 and 106.09 , 

re spe ct i ve ly  and ave rage TDN in take as percen t o f 

re qui re ment o f  taluka Chikh li  was 104.52.  In  taluka 

Jalalpore,  TDN in take  as pe rcen t o f  re qui re ment of  vi l l age s 

Sarav and Abrama was 107.10 and 105.02 ,  re spe ct i ve ly , 

where as,  ave rage  TDN in take  as pe rcen t o f  re qui re ment 

was 106.12.  In  taluka Gande vi ,  the  TDN in take  as pe rcen t 

o f  re quire ment o f  vi ll age s Manekpore  and Path r i  was 

107.13 and 104.28 ,  re spe cti ve ly ,  whe re as,  ave rage  TDN 

in take  as pe rcen t o f  re qui re ment for  that  Taluka was 

105.71.  In  taluka Navsar i ,  the  TDN in take as percen t o f 

re qui re ment o f  vi ll age s Ashtgam and Mane kpore  was 

106.66 and 104.88 ,  re spe cti ve ly  and ave rage  TDN intake  o f 

Taluka was 105.82. 

       Sharma and Chande r (1968)  re porte d that  TDN in take 

was 147 % of  the  re quire me nt in  cows y ie ld ing  1 .88 kg 

mi lk/day . In  Gopalganj  distri ct  o f Bihar,  Badal  and Dhaka 
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(1998) re porte d de fi ciency o f TDN supply as 1 1.72 and 

39.50 % in  crossbre d cows and local  cows,  re spe ct i ve ly .   

       Whe n  the  pe rce ntage  o f  cows unde rfe d,  mode rately 

underfe d,  ade quate ly  fe d ,  mode rate ly  ove r fe d  and ove r fe d 

on  a scale  o f  90 to  125 ( in take  as % of  re qui re ment)  was 

worke d out (Tab le 4 .13 ) ,  the  cows unde rfe d wi th  re spe ct 

to  TDN were  0.00, 15.79, 26.32,  10.00 and 0.00 %, 

mode rately  unde rfe d with  re spe ct  to  TDN were  15.79, 

15.79,  5.26, 15.00 and 31.58 %, mode rately ove r fed  wi th 

re spe ct  to  TDN we re  36.84,  31.58,  31.58,  35.00,  15.79 and 

ove r fed  wi th  re spe ct  to  TDN we re  36.84,  31.58,  31.58, 

35.00,  15.79 in  Vansda,  Ch ikhl i ,  Jalalpore ,  Gande vi  and 

Navsar i  taluka re spe cti ve ly . 

        On  the  basis o f  this study ,  i t  can  be  concluded that 

majori ty o f  al l the  milch  cows of  the  are as surve yed in  the 

Navsar i  d istr i ct  we re being  ade quate ly  fe d  in te rms o f 

ene rgy  and prote ins.  The  farme rs are  using  the i r 

trad i tional wisdom in  feed ing the i r  l i ve stock.  In  ge neral , 

the  surve ys o f  d i f fere n t distr i cts in  d i ffe re nt S tate s aime d 

at  e valuat ing  nutri ti onal  status  o f  dairy  an imals and high 

producing dai ry an imals in parti cular  have  shown  a trend 

o f  def i cit  supply  o f  DCP and TDN to  the  dai ry  an imals. 

But,  the  ove ral l  supply  o f  DCP and TDN to  buf faloe s was 
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88.77 and 96.43 %, re spe ct i vely  in  comparison  to  the i r 

calcu lated re qui re ments.  The  supply  o f  DCP and TDN to 

cows was 105.96 and 106.04 % as compare d to 

re qui re ments. Ove ral l the si tuat ion wi th  re gard to  ene rgy 

and protein  supply  to  cows was ve ry  good but in buffaloe s 

i t  was sl i gh t ly  l owe r than  the  re qui re ment in  Na vsar i  

d istri ct .  The  owners o f  most  o f  the  dai ry  an imals include d 

in this study  we re the me mbe rs of  Valsad D istr i ct Co-

ope rat i ve  Milk  Produce rs Un ion  L imi ted (Vasudhara dai ry ) .   

4 .4 : Suggestions for correcting supply of DCP  and/or 

           TDN to dai ry animals. 

    The  ave rage  DCP intake s o f  buf faloe s in  e nt i re  Navsar i  

d istri ct  range d be twe en  83.80 and 96.27 % of  re qui re ment. 

The  buffaloe s unde rfed wi th  re spe ct  to  DCP were  50.00, 

40.00,  66.66,  71.43 and 71.43  % in  Vansda,  Ch ikhl i , 

Jalalpore,  Gande vi  and Navsar i  talukas,  re spe ct i ve ly . 

The re were 0 .00, 15.79, 10.53, 15.00 and 15.79 percen t o f 

cows underfe d wi th  re spe ct  to  DCP in  Vansda,  Ch ikhl i , 

Jalalpore,  Gande vi  and Navsar i  taluka re spe ct i vely .  

         The ove r  al l  ave rage  TDN in take s in  the  buffaloe s in 

the  d istr i ct  range d be tween  90.14 to  110.53 % of 

re qui re ment.  The  buffaloe s unde rfe d wi th  re spe ct  to  TDN 

we re  0 .00,  0 .00, 16.66, 0 .00 and 42.86 % and mode rately 
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underfe d wi th  re spe ct  to  TDN we re  50.00,  60.00,  33.33, 

85.71 and 42.86 % in  Vansda,  Chikh li ,  Jalalpore ,  Gande vi  

and Navsar i  talukas,  re spe cti ve ly .  The  cows unde rfe d wi th 

re spe ct  to  TDN we re  0 .00,  15.79,  26.32,  10.00 and 0.00 %, 

mode rately  unde rfe d with  re spe ct  to  TDN were  15.79, 

15.79,  5.26, 15.00 and 31.58 %, mode rately ove r fed  wi th 

re spe ct  to  TDN we re  36.84,  31.58,  31.58,  35.00,  15.79 and 

ove r fed  wi th  re spe ct  to  TDN we re  36.84,  31.58,  31.58, 

35.00,  15.79 in  Vansda,  Ch ikhl i ,  Jalalpore ,  Gande vi  and 

Navsar i  taluka re spe ct i ve ly . Whe re ve r ne ce ssary , 

re comme ndations have  bee n  made  for  balancing  the 

prote in  and ene rgy  supply  o f  dai ry  an imals.  

       In  orde r  to  balance  the  ene rgy and prote in  supply to 

the  dai ry  animals,  base d on the re sults i t i s re commende d 

that  in  case  of  buf faloe s,  650 g ,  800g ,  900g ,  1.1 kg  and 1.2 

kg  more  compound concen trate  mixture  pre pare d as pe r 

BIS  spe ci f i cation  should be fe d  in  Vansda,  Ch ikhj i , 

Jalalpore,  Gande vi  and Navsar i  talukas,  re spe ct i vely.   

       In  case  of  cows,  in  Navsar i  taluka,  500g  more 

compound concen trate  mixture  prepare d as pe r  BIS 

spe ci f i cation  should be  fe d . 
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4 .5  : The average estimated levels of  Cu , M n and Zn 

supplied to bu ffaloes. 

       The  data on ave rage e st imate d le ve ls o f  Cu, Mn  and 

Zn  suppli ed  to  buf faloe s in  comparison  to  the ir  calculate d 

re qui re ments i s pre sen te d in  Tab le 4 .14 .   

 

4 .5 .1 : Intake of M inerals by Dairy Animals. 

4 .5 .1.1 :  Copper  

4 .5 .1.1.1 :  Bu ffalo  

       The  data on  Cu in take  (mg/day )  o f  the  buf faloe s are 

g iven  in  Tab le 4 .14  and g raphicall y  de picted in  Fig. 4 .8 . 

The  ove rall  ave rage  Cu in take  o f  the  buf faloe s in  Navsar i  

d istri ct  was 178.58 mg/day.  In  Vansda Taluka,  the  Cu 

in take  in vi l l age s Chapaldhara and Vandarvela was 278.82 

and 181.74 mg/day ,  re spe ct i ve ly  and ave rage  Cu intake  in 

taluka was 230.28 mg/day.  In  taluka Ch ikhl i ,  the  ave rage 

Cu in take  in  vi l l age  Kuker i  and Sadakpore  was 181 .48 and 

178.45 mg/day ,  re spe cti ve ly ,  wh ile  ave rage  in  taluka was 

180.27 mg/day .   The  ave rage  Cu in take  in  the  taluka 

Jalalpore  was 170.81 mg/day ,  wi th  167.73 and 173.88 

mg/day  being  in  vi l l age s Sarav and Abrama, re spe ct i ve ly . 

In  Gande vi  taluka,  the  Cu in take  in  vi l l age  Mane kpore  and 

Path ri  was 161.08 and 151.87 mg/day ,  re spe cti ve ly  and 
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ave rage  in take in  taluka was 157.13 mg/day .  In  taluka 

Navsar i ,  the ave rage Cu in take  in vi l l age s Ash tgam and 

Kumbharfali ya was 148.50 and 144.84 mg/day , 

re spe ct i ve ly  whi le  ave rage  Cu in take  in  taluka was 146.41 

mg/day.    

Chavda (2003)  re porte d lowe r Cu in take o f  133.99 

mg/day against  re qui rement o f 169.37 mg/day,  by  the 

lactat ing  buffaloe s in  Patan  distri ct  o f North Gujarat .  

Ghogale (2003)  reported lower Cu in take o f  138.54 

mg/day against  re qui rement o f 163.74 mg/day,  by  the 

lactat ing  buffaloe s in  Sabarkantha d istri ct  o f  North 

Gujarat . 

 

4 .5 .1.1.2  :  Cow   

 

       The  data on Cu intake  (mg/day)  of  the  cows are give n 

in  Tab le 4 .15  and the  same  are  g raph ical ly  de picte d in 

Fig. 4 .10 . The ove rall  ave rage  Cu in take  o f the  cows in 

Navsar i  d istr i ct  was 179.92 mg/day.  In  Vansda taluka,  the 

Cu intake  in  vi l l age  Chapaldhara and Vandarve la was 

230.28 and 176.15 mg/day ,  re spe ct i ve ly  and ave rage  Cu 

in take  in  taluka was 204.64 mg/day .  In  taluka Ch ikhl i , 

the  ave rage  Cu in take  in  vi l l age  Kuke ri  and Sadakpore  was 
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197.23 and 176.26,  re spe ct i ve ly  and ave rage Cu in take  in 

taluka was 186.20 mg/day .  The  ave rage  Cu intake  in  the 

taluka Jalalpore  was 190.80 mg/day ,   with  193.18 and 

188.16 mg/day  be ing  in  vi ll ag se  Sarav and Abrama 

re spe ct i ve ly .  In  Gande vi  taluka,  the  Cu in take  in  vi l l age s 

Mane kpore and Path ri  was 174.81 and 172.05 mg/day , 

re spe ct i ve ly  and ave rage  in take  in  taluka was 173.43 

mg/day.  In  taluka Navsar i ,  the  ave rage  Cu in take  in 

vi l l age s Ash tgam and Kumbharfal iya was 164.80 and 

122.71 mg/day ,  re spe cti ve ly ,  wh ile  ave rage  in  taluka was 

144.86 mg/day.    

 

4 .5 .1.2 :  M anganese  

4 .5 .1.2 .1 :  Bu ffalo  

 The  data on  Mn  in take  (mg/day)  o f the  buf faloe s are 

g iven  in  Tab le 4 .14  and g raphicall y  de picted in  Fig. 4 .8 . 

The  ove ral l  ave rage  Mn  in take  o f  the  buf faloe s in  Navsar i  

d istri ct  was 1871.49 mg/day .  In  Vansda taluka,  the  Mn 

in take  in  vi ll age  Chapaldhara and Vandarve la was 1931.80 

and 2315.94 mg/day,  re spe ct i ve ly  and ave rage Mn in take 

in  taluka was 2123.87 mg/day .  In  taluka Chikh li ,  the 

ave rage  Mn  in take  in  the  vi l l age s Kuke ri  and Sadakpore 

was 2183.33 and 2519.09 mg/day .  re spe ct i vely ,  whi le 
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ave rage  Mn  in take  in  taluka was 2317.64 mg/day .   The 

ave rage  Mn  intake  in  the  taluka Jalalpore  was 2027.26 

mg/day wi th  2096.22 and 1958.30 mg/day  being in  vi ll age 

Sarav and Abrama, re spe ct i ve ly .  In  Gande vi  taluka.  the  Mn 

in take  in  the  vi ll age  Manekpore  and Path ri  was 1711.19 

and 1484.66 mg/day ,  re spe cti ve ly  and ave rage  in take  in 

taluka was 1614.10 mg/day .  In  taluka Navsar i  the  ave rage 

Mn  in take  in  vi l l age  Ash tgam and Kumbharfal iya was 

1207.67 and 1523.71 mg/day  re spe ct i vely  whi le  ave rage  in 

taluka was 1388.26 mg/day .    

 

4 .5 .1.2 .2 : Cow   

 

       The  data on  Mn  in take  (mg/day )  of  the  cows are  give n 

in  Tab le 4 .15  and graph ical ly  de picted in  Fig. 4 .10 . The 

ove ral l  average  Mn in take  o f  the  cows in  Navsar i  d istr i ct 

was 1782.48 mg/day .  In  Vansda taluka,  the  Mn  intake  in 

vi l l age  Chapaldhara and Vandarve la was 1682.80 and 

2086.33 mg/day ,  re spe ct i ve ly  and ave rage  Mn  intake  in 

taluka was 1873.95 mg/day .  In  taluka Ch ikhl i ,  the 

ave rage  Mn  in take  in  the  vi l l age s Kuke ri  and Sadakpore 

was 1840.39 and 2043.84 mg/day  re spe ct i vely , whi le 

ave rage  Mn  in take  in  taluka was 1947.47 mg/day .   The 
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ave rage  Mn  intake  in  the  taluka Jalalpore  was 1972.34 

mg/day wi th  2033.10 and 1904.82 mg/day  being in  vi ll age 

Sarav and Abrama, re spe ct i ve ly .  In  Gande vi  taluka,  the  Mn 

in take  in  the  vi ll age  Manekpore  and Path ri  was 1275.65 

and 1836.66 mg/day ,  re spe cti ve ly  and ave rage   Mn  in take 

o f  taluka was 1556.16 mg/day .  In  taluka Navsar i ,  the 

ave rage  Mn  in take  in  vi l l age  Ash tgam and Kumbharfali ya 

was 1693.65 and 1441.86 mg/day , re spe ct i vely whi le 

ave rage  Mn  intake  in  taluka was 1574.38 mg/day .   

 

4 .5 .1.3 :  Zinc  

4 .5 .1.3 .1 :  Bu ffalo  

 The  data on  Zn in take  (mg/day)  o f  the  buf faloe s i s 

g i ven  in  Tab le 4 .14  and g raphicall y  de picted in  Fig. 4 .8 . 

The  ove r  all  ave rage  Zn  in take  o f the  buf faloe s in  Navsar i  

d istri ct  was 828.12  mg/day .  In  Vansda taluka,  the  Zn 

in take  in  vi l l age  Chapaldhara and Vandarvela was 916.58 

and 890.65  mg/day ,  re spe ct i vely  and ave rage  Zn  in take  in 

taluka was 903.62  mg/day.  In  taluka Ch ikhl i ,  the  ave rage 

Zn  intake  in vi l l age  Kuke r i and Sadakpore was 778.46  and 

1021.81 mg/day  re spe ct i vely , whi le  ave rage  in  taluka was 

875.80  mg/day .   The  ave rage  Zn  in take  in  the  taluka 

Jalalpore  was 920.47  mg/day  wi th  883.41  and 957.54 
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mg/day be ing  in  vi l l age  Sarav and Abrama re spe ct i vely.  In 

Gande vi  taluka,  the  Zn  in take  in  vi l l age  Mane kpore  and 

Path ri  was 850.89  and 786.84  mg/day ,  re spe cti ve ly  and 

ave rage  Zn  in take in  taluka was 815.64  mg/day .  In  taluka 

Navsar i ,  the  ave rage  Zn  in take  in  vi l l age  Ash tgam and 

Kumbharfali ya was 679.22  and 612.50 mg/day 

re spe ct i ve ly  whi le  ave rage  Zn  in  taluka was 641.09 

mg/day.    

 

4 .5 .1.3 .2 :  Cow  : 

        The  data on  Zn  intake  (mg/day )  o f  the  cows are  give n 

in  Tab le 4 .15  and graph ical ly  de picted in  Fig. 4 .10 . The 

ove ral l  ave rage  Zn  in take  o f  the  cows in  Navsar i  d istr i ct 

was 893.32  mg/day .  In  Vansda taluka,  the  Zn  in take  in 

vi l l age  Chapaldhara and Vandarvela was 885.62  and 

911.72  mg/day ,  re spe ct i ve ly  and ave rage  Zn  in take  in 

taluka was 897.98  mg/day.  In  taluka Ch ikhl i ,  the  ave rage 

Zn  in take  in vi l l age s Kuke ri  and Sadakpore  was 841.48 

and 1008.34  mg/day  re spe ct i vely ,  wh ile  ave rage  Zn  in take 

in  taluka was 929.30  mg/day .  The ave rage  Zn  intake  in 

the  taluka Jalalpore  was 1060.43  mg/day  wi th  1105.21 

and 1010.67  mg/day  being  in  vi l l age  Sarav and Abrama 

re spe ct i ve ly .  In  Gande vi  taluka,  the  Zn  in take  in  vi ll age 
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Mane kpore and Path ri  was 919.13 and 983.39 mg/day , 

re spe ct i ve ly  and ave rage  Zn  in take  in  taluka was 951.26 

mg/day.  In  taluka Navsar i ,  the  ave rage Zn  in take  in  vi ll age 

Ash tgam and Kumbharfali ya was 764.84  and 468.74 

mg/day,  re spe cti ve ly ,  wh ile  ave rage Zn in take  in  taluka 

was 624.58  mg/day .   

 

4 .5 .2  : Intake of M inerals as % of requ irement by   

             Dai ry Animals. 

4 .5 .2 .1 :  Copper  

4 .4 .2 .1.1 :  Bu ffalo  

 

 The  data on  Cu in take  as % of  re qui re ment o f  the 

buf faloe s are  g iven  in  Tab le 4 .14  and g raphicall y de picte d 

in  Fig.4 .9 . In Vansda  taluka,  the  Cu in take as % of 

re qui re ment in  vi ll age  Chapaldhara and Vandarvela was 

192.16  and 124.70  %, re spe cti ve ly  and ave rage  Cu in take 

as % of  re qui re ment o f  taluka was 158.43  pe rcen t.  In 

taluka Ch ikhl i ,  the  average  Cu intake  as % of  re qui re ment 

in  vi ll age  Kuke r i and Sadakpore  was 128.72 and 125.76  % 

re spe ct i ve ly ,  and ave rage  was 127.53  pe rcen t.   The ave rage 

Cu in take  as % of re qui re ment in  taluka Jalalpore  was 

122.37 % wi th  113.41  and 131.32 % being in  vi l l age  Sarav 
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and Abrama re spe ct i vely .  In  Gande vi  taluka,  the  Cu in take 

as % of  re quire ment in  vi l l age  Manekpore  an d Path ri  was 

119.11  and 113.10  %, re spe ct i vely and ave rage  intake  as 

% of  re qui re ment in  taluka was 116.53  perce n t.  In taluka 

Navsar i ,  the  ave rage  Cu in take  in  vi l l age  Ash tgam and 

Kumbharfali ya was 124.54  and 117.81  % re spe ct i vely 

wh i le ave rage in  taluka was 120.69 pe rcen t.   The  ove ral l 

ave rage  Cu in take  as % of  re quire me nt in  the  buffaloe s in 

Navsar i  d istri ct  was 130.30  pe rcen t. 

 

     De sai  e t a l .  (1984)  obse rve d that  Cu was def i cien t  at 

var ious l e vels and re comme nde d that  Cu be  supple mente d 

in  the  catt le  rat ion  in  Panchmahal are a o f  Gujarat  S tate . 

 

        Garg  e t a l.  (1999)  re porte d that  milch  cows and 

buffaloe s in  var ious talukas o f  Mehsana d istri ct  are  ab le 

to  mee t  the ir  mine ral  re qui re ments,  exce pt Zn  and 

occasional ly  Cu and Mn , when  fe d  a rat ion  wi th  Sa ga rda n 

and g reen  fodde r. Howe ve r,  an imals wi thout g reen  fodde r 

are  l ikely  to  be  de f i ci en t  in  Ca,  P,  Zn  and Mn . Quanti ty  o f 

Saga rdan  pe r  day  has an  importan t be ar ing  on  the 

quan ti ty o f  mine rals be ing re ce ive d by the  animal s. 



 129 

Garg  (2002 b) , Chavda ( 2003)  an d Ghogle  (2003) 

obse rve d that  Cu was de fi cien t  at  var ious le ve ls and 

re comme nde d that  Cu be  supple mente d in  the  cattle  rat ion 

in Junagadh , Patan  and Sabarkan tha d istri cts o f  Gujarat , 

re spe ct i ve ly . 

 

4 .4 .2 .1.2 :  Cow   

 The  data on  Cu in take  as % of  re qui re men t o f  the 

cows are  give n  in  Tab le 4 .15 and g raphicall y  de picte d in 

Fig.4 .10  & 11 In Vansda  taluka, the Cu in take  as % of 

re qui re ment in  vi ll age  Chapaldhara and Vandarvela was 

180.62 and 136.94 %, re spe cti ve ly  and ave rage  Cu in take 

as % of  re qui re ment o f  taluka was 159.93 pe rcen t.  In 

taluka Ch ikhl i ,  the  average  Cu intake  as % of  re qui re ment 

in  vi ll age  Kuke r i and Sadakpore  was 149.72 and 132.72 % 

re spe ct i ve ly ,  and ave rage  in take  was 140.77 pe rcen t.   The 

ave rage  Cu in take  as % of  re qui reme nt in  the  taluka 

Jalalpore was 142.99 % wi th  145.17 and 140.58 % being 

in vi l l age Sarav and Abrama re spe cti ve ly .  In  Gande vi  

taluka, the  Cu in take  as % of  re qui re ment in  vi ll age 

Mane kpore and Path ri  was 135.38 and 132.50 %, 

re spe ct i ve ly  and ave rage  in take  as % of  re qui re ment in  

taluka was 133.94 pe rce nt.  In  taluka Navsar i ,  the  ave rage 
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Cu in take  in  vi l l age s Ash tgam and Kumbharfaliya was 

132.32 and 100.64 % re spe cti ve ly  whi le ave rage  in  taluka 

was 117.31 pe rcen t.   The  ove rall  ave rage  Cu intake  as % of 

re qui re ment in  the  buffaloe s in  Navsar i  distr i ct  was 

138.94 pe rcen t. 

         The above  data with  re gard to  in take o f  Cu 

compare d to  calcu lated re qui rement o f  both  the  buffaloe s 

and cows indicate that  the  dai ry  an imals in  Navsar i  

d istri ct  are  in  ade quate  supply .  According ly ,  De sai  e t a l . 

(1984) , Chavda (2003)  and Ghog le  (2003)    observe d that 

Cu was de f i cien t  at  var ious l e ve ls and re commended that 

Cu be  suppleme nted in the  cattle  rat ion  in  Panchmahal , 

Patan  and Sabarkan tha  distr i ct  o f  Gujarat  S tate , 

re spe ct i ve ly .  Garg  e t a l.  (1999)  obse rve d that  milch  cows 

and buffaloe s in var ious talukas o f  Me hsana d istri ct  we re 

ab le  to  mee t  thei r  mine ral  re qui re ments,  exce pt 

occasional ly  Cu, when  fed  a rat ion  wi th  Sa ga rdan  and 

g ree n fodde r.  Quanti ty  of  Sa ga rdan  pe r  day  has an 

important be ar ing  on  the  quan ti ty  o f  Cu be ing  re ce ive d by 

the  an imals.   
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4 .5 .2 .2 :  M anganese  

4 .5 .2 .2 .1:  Bu ffalo  

 The  data on  Mn  in take  as % of  re qui re ment of  the 

buf faloe s are  g iven  in Tab le 4 .14 . In  Vansda taluka,  the 

Mn in take  in  vi l l age s Chapaldhara and Vandarve la was 

333.04  and 397.64 %, re spe ct i vely and ave rage  Mn in take 

in  taluka was 365.34  perce n t.  In  taluka Ch ikhl i ,  the 

ave rage  Mn  intake  in  vi l l age s Kuker i  and Sadakpore  was 

385.55  and 443.91  %, re spe cti ve ly ,  whi le  ave rage  in  taluka 

was 408.89  percen t.   The  ave rage  Mn  in take  in  the  taluka 

Jalalpore was 359.92  % wi th  355.20  and 363.83 % being 

in  vi l l age s Sarav and Abrama re spe ct i ve ly .  In  Gande vi  

taluka, the  Mn in take  in vi l l age s Manekpore and Path r i 

was 317.38  and 277.55  %, re spe ct i vely and ave rage in take 

in  taluka was 300.31  percen t. In  taluka Navsar i ,  the 

ave rage  Mn in take in vi l l age s Ash tgam and Kumbharfali ya 

was 248.84  and 310.79  %, re spe ct i vely,  wh ile  ave rage  in 

taluka was 284.24  pe rce nt.    

        The  overal l  ave rage  Mn  intake  as % of  re qui re ment in 

the  buffaloe s in  Navsar i  d istri ct  was 339.88  pe rcen t. 

4 .5 .2 .2 .2  :   Cow   
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 The  data on  Mn  in take  as % of  re qui re ment of  the 

cows are  g iven  in  Tab le 4 .15 . In  Vansda taluka,  the  Mn 

in take  in vi l l age s Chapaldhara and Vandarvela was 331.01 

and 405.96 %, re spe cti ve ly  and ave rage  Mn  in take  in 

taluka was 366.51 perce n t.  In  taluka Ch ikhl i  the  ave rage 

Mn  intake  in  vi l l age s Kuke ri  and Sadakpore  was 351.47 

and 387.09 %, re spe cti ve ly ,  whi le ave rage  in  taluka was 

370.22 pe rcen t.   The  ave rage  Mn  in take  in  the  taluka 

Jalalpore was 369.34  % wi th  381.67 and 355.64 % being 

in  vi l l age s Sarav and Abrama, re spe ct i ve ly .  In  Gande vi  

taluka, the  Mn in take  in vi l l age s Manekpore and Path r i 

was 246.35 and 354.79 %, re spe ct i vely and ave rage in take 

in  taluka was 300.57 percen t. In  taluka Navsar i ,  the 

ave rage  Mn in take in vi l l age s Ash tgam and Kumbharfali ya 

was 340.47 and 296.09 %, re spe ct i vely  wh il e  average  in 

taluka was 319.45 pe rce nt.    

The  ove r  al l  ave rage  Mn  in take  as % of  re qui re ment in 

the  cows in  Navsar i  d istr i ct  was 344.75  pe rce n t. 

       The  above  data wi th  regard to  in take  o f  Mn  compare d 

to  calcu lated re qui re ment o f  both  the buffaloe s and cows 

indicate d that  the  dai ry  an imals in  Navsar i  distr i ct  ge t 

more  than  ade quate  supply .  Accordingly ,  De sai  e t a l . 

(1984) obse rve d that  Mn  was de f i cie n t at  var i ous le ve ls 
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and re commended that  Mn  be supple mente d in  the  catt le 

rat ion  in  Panchmahal  are a o f  Gujarat  State .  Garg  e t a l . 

(1999)  observe d that  mi lch  cows and buffaloe s in  var ious 

talukas o f  Mehsana d istri ct  we re  ab le  to  mee t  the i r 

mineral  re quire me nts,  e xcept occasionally Mn , when  fed  a 

rat ion  wi th  Sa garda n  and g reen  fodde r.  Howe ve r,  animals 

wi thout g reen  fodder are  l ike ly  to  be de fi cien t  in Mn . 

Quanti ty  o f  Sa garda n  pe r  day  has an  important be ar ing  on 

the  quanti ty  o f  Mn being  re ce ive d by  the  animals.  Chavda 

(2003)  and Ghogle (2003)  obse rve d that  mi lch  cows and 

buffaloe s we re  able  to  mee t  the i r  Mn  re qui re ments in 

var ious talukas o f  Patan  and Sabarkantha d istri ct , 

re spe ct i ve ly . 

  

4 .5 .2 .3 :  Zinc  

4 .5 .2 .3 .1 :  Bu ffalo  

 The  data on Zn in take as % of  re qui re ment o f  the 

buf faloe s are  g iven  in Tab le 4 .14 . In  Vansda taluka,  the 

Zn  in take  in  vi l l age s Chapaldhara and Vandarve la was 

78.98  and 76.44  %, re spe ct i vely and ave rage  Zn  in take  in 

taluka was 77.71  percen t. In  taluka Ch ikhl i , the ave rage 

Zn  in take  in  vi ll age s Kuke r i and Sadakpore  was 68.07  and 

89.98% re spe cti ve ly ,  whi le  ave rage  in take  in  taluka was 
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76.83 pe rcen t.   The  ave rage  Zn  in take  in  the  taluka 

Jalalpore  was 82.27  % wi th  74.66  and 89.88  % being  in 

vi l l age s Sarav and Abrama re spe cti ve ly .  In  Gande vi  taluka, 

the  Zn  in take  in  vi l l age s Manekpore  and Path ri  was 78.60 

and 71.78  %, re spe cti ve ly  and ave rage  in take in  taluka 

was 75.68  pe rcen t.  In  taluka Navsar i ,  the  ave rage  Zn 

in take  in  vi l l age s Ash tgam and Kumbharfali ya  was 70.54 

and 62.76  % re spe cti ve ly  whi le  ave rage  in  taluka was 

66.10  pe rcen t.    

 The  ove r  al l  ave rage  Zn  intake  as % of  re quireme nt in 

the  buffaloe s in  Navsar i  d istri ct  was 75.51 pe rcen t. 

 

4 .5 .2 .3 .1:  Cow  : 

 The  data on Zn in take as % of  re qui re ment o f  the 

cows i s gi ve n in  Tab le 4 .15 . In Vansda taluka,  the  Zn 

in take  in  vi l l age s Chapaldhara and Vandarve la was 86.94 

and 88.42 %, re spe cti ve ly  and ave rage  Zn  in take in  taluka 

was 87.64 pe rcen t.  In  taluka Ch ikhl i ,  the  ave rage  Zn 

in take  in  vi ll age s Kuke r i and Sadakpore  was 80.40 and 

94.82%, re spe ct i ve ly ,  whi le  ave rage  o f  taluka was 87.99 

percen t.   The  ave rage  Zn  intake  in  the  taluka Jalalpore 

was 99.04 % wi th  103.69 and 93.87 % be ing  in  vi ll age s 

Sarav and Abrama, re spe ct i vely.  In  Gande vi  taluka,  the  Zn 
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in take  in  vi l l age s Manekpore  and Path ri  was 88.72 and 

94.64 %,  re spe cti ve ly  and ave rage  in take  in  taluka was 

91.68 pe rcen t.  In  taluka Navsar i ,  the ave rage  Zn  intake  in 

vi l l age s Ash tgam and Kumbharfali ya was 76.67 and 48.04 

%, re spe ct i ve ly ,  wh ile  ave rage  in  taluka was 63.11 pe rcen t.   

 The  ove ral l  ave rage  Zn  in take  as  % of  re qui rement in 

the  buffaloe s in  Navsar i  d istri ct  was 85.95 pe rcen t. 

        The above data wi th  regard to in take o f Zn compare d 

to  calcu lated re qui re ment o f  both  the buffaloe s and cows 

indicate d that  the dairy animals in Navsar i  distri ct  are  in 

too  short  supply .      Accordingly ,  De sai  e t a l .  (1984) 

obse rve d that  Zn  was de fi cien t  at  var ious l e vels and 

re comme nde d that  Zn  be  supple mente d in  the  cattle  rat ion 

in  Panchmahal  are a o f  Gujarat  S tate .  De sai  e t a l.  (1985) 

sugge ste d that  most o f  the  fodde rs and feeds o f 

Banaskan tha distri ct  in  Gujarat  S tate were  de fi cien t  in  Zn 

and the re  was a need to supple ment z inc or  z inc ri ch 

fodde rs such as o il  cake s,  de o ile d  r i ce  bran or  mine ral 

mixture ,  whi le  using  de f i cie nt  fee dstuf fs alone .  S traw 

when  mixed wi th  go ta r had be tter  composit ion  than  straw 

alone.  The re fore , straw should be  fed  afte r  mixing  wi th 

go ta r .  Garg  e t a l .  (1999)  re porte d that  mi lch  cows and 

buffaloe s in  var ious talukas o f  Mehsana d istri ct  we re  ab le 
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to  mee t  the i r  mine ral re qui re ments,  e xce pt Zn , when  fe d  a 

rat ion  wi th  Sa garda n  and g reen  fodde r.  Howe ve r,  animals 

wi thout g ree n  fodder are  l ike ly  to  be  de f i ci en t  in  Zn . 

Quanti ty  o f  Sa garda n  pe r  day  has an  important be ar ing  on 

the  quan tity  o f  Zn  being  re ce ived by  the  an imal .  Chavda 

(2003) and Ghog le  (2003)  re porte d that  mi lch  cows and 

buffaloe s in  var ious talukas o f  Patan  and Sabarkantha 

d istri cts,  re spe cti ve ly  we re  in  too  short  supply  and 

re comme nde d that  Zn  be  supple mente d in  the  cattle  rat ion 

in  that are a o f  Gujarat  S tate . 

 In  order  to  de ve lop a be tte r unde r standing  regarding 

Cu, Mn  and Zn  avai lab il i ty  to  dai ry  animals in  the  d istri ct , 

the  in formation  was de r ive d on  pe rcen tage  (Tab les 4 .16 

and 4 .17 ) o f  def i cit  ( -)  / surplus (+ )  both  in  buf faloe s and 

cows.  

      The  data on  pe rcen t de fi ci t  ( -)/ surplus (+ )  o f  Cu , Mn 

and Zn  in  buffaloe s indicate  that  there  was no de f i ci t  o f 

Cu and Mn  in  al l  the  vi l l age s and talukas in  the  d istri ct . 

The  pe rcen t def i cit  of  Zn  in Vansda, Ch ikhl i , Jalalpore , 

Gande vi  and Navsar i  taluka was 22.29 ,  23.17 , 17.73 , 

24.32  and 33.90 , re spe cti ve ly  wh ile  ave rage  in  taluka was 

24.49 pe rcen t in  buf faloe s .  The cows in  al l the  talukas 

showe d de f i ci t  o f  Zn . Accord ing ly  the  de f i ci t  in  Vansda, 
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Chikh li ,  Jalalpore , Gande vi  and Navsar i  taluka was 12.36 , 

12.01 ,  0 .96 , 8 .32  and 36.89 %, re spe cti ve ly .  The ave rage 

de fi ci t for  the  d istr i ct  was 14.05  pe rcen t  in cows. 

      The  pe rcen t de fi ci t  ( - )/ surplus (+)  o f  Cu , Mn  and Zn  in 

buffaloe s o f  di f fe ren t talukas o f  Navsar i  d istri ct  i s 

g raph ical ly  depicte d in  Figure  4 .12. 

4 .5 .3 . Avai labi li ty and requirement of mineral s in 

Navsari  district 

4 .5 .3 .1 Bu ffaloes 

      The  buffaloe s producing  8 -10 kg  6%FCM in 

Navsar i  d istr i ct  we re  in  ade quate  supply  of  Cu 

(170.18mg/day )  and Mn  (1839.25mg/day ) ,  against  dail y 

re qui re ment o f  Cu (132.96 mg/day)  and Mn 

(531.83mg/day ) . The  buffaloe s producing  10 -13 kg  6%FCM 

in  Navsar i  d istri ct  we re  also  in  ade quate  supply  o f  Cu 

(183.38 mg/day )  and Mn  (1889.92mg/day) ,  against  dail y 

re qui re ment o f  Cu (138.81 mg/day)  and Mn 

(555.24mg/day ) .But, the  buf faloe s in  the  d istri ct  we re 

found de f i ci t  in  supply  o f  Zn  (739.04mg/day )  and 

(879.02mg/day )  against  dail y re qui re ment o f Zn (1063.67 

mg/day)  and (1110.48mg/day ),  producing  8 -10 kg  and 10 -

12 kg  6%FCM, re spe ct i vely  (Tab le4 .18  and 4 .19) . 

.  
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4 .5 .3 .2 : Cow s 

The  cows producing  10 -12 kg  4%FCM in  Navsar i  

d istri ct  are  in  ade quate  supply o f  Cu (166.44mg/day)  and 

Mn  (1770.40mg/day ) ,  against  dail y  re qui re ment o f  Cu 

(126.71 mg/day )  and Mn  (506.86mg/day ) .  The  cows 

producing  12 -16 kg  4%FCM in  Navsar i  d istri ct  are  also  in 

ade quate  supply o f  Cu (194.14 mg/day ) and Mn 

(1743.69mg/day) ,  against  dai ly  re quire me nt o f  Cu (13 0.86 

mg/day)  and Mn  (523.44mg/day ).But,  the  cows in  the 

d istri ct  are  found de fi ci t  in  supply  o f  Zn  ( 823.56mg/day ) 

and (918.55mg/day ) against dail y re qui re ment o f  Zn 

(1013.71  mg/day)  and (1046.88mg/day ),  producing  10-12 

kg  and 12-16 kg 4%FCM, re spe ct i vely (Tab le 4 .20  and 

4 .21 ). 

 

4 .6 : Suggested supplementation of Zn to obv iate 

          deficiency. 

         The  dai ry  an imals in  the  d istr i ct  were  in  short 

supply  o f  Zn ,  which nee ds to  be made  up.   

        S ince  majori t y  o f  the  feedstuffs including  most o f  the 

g ree n  and dry  roughage s we re  showing  below cri t i cal  le ve ls 

(Tab le 4 .7)  o f  Zn ,  approach  could  be  to  supply  mine ral 

mixture  pre pared according  to  late st  B IS  spe ci fi cat ions. 
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The  quanti ty  ( g/day ) o f mine ral  mixture  to  be 

suppleme nted (Tab le 4 .22 )  in  buf falo  d ie ts worke d out as 

35.0  g  Vansda taluka;  35.0  g in  Chikh li  taluka; 25.0  g  in 

Jalalpore  taluka;  35.0  g  in  Gande vi  taluka and 45.0  g  in 

Navsar i  taluka. 

        The  quanti ty  ( g/day )  o f  mineral  mixture  to  be 

suppleme nted (Tab le 4 .22 )  in  cow die ts worke d out as 

15.0 ,  15.0,  15.0  and 45.0  g  in  Vansda,  Ch ikhl i ,  Gande vi  

and Navsar i  taluka,  re spe cti ve ly .   

      In order  to  provide  re qui red quan tity  o f  Zn  to dairy 

an imals in  vi l l age s o f  Navsar i  d istri ct  as above ,  i t  i s 

re comme nde d to  mix the  appropriate  quan tit ie s o f  Mine ral 

M ixture  as pe r  late st  B IS  spe ci f i cation s,  in  the  rat ion  o f 

an imals on  dai ly  basis.   

In  si tuations,  whe re  some  o f  the  fee ds in  the  are a are 

r i ch in  mine rals in  that animal  show short supply , an 

al te rnat ive ,  cost  e f fe cti ve  approach  i s to supple ment such 

fee ds in  the  die ts to  improve  animal  productivi ty .  In  th is 

regard De sai  e t a l .  (1985)  after  surve y  o f  the  catt le  fee ds 

and fee ding  practi ce s in  Banaskan tha d istri ct  (North 

Gujarat )  sugge ste d supple mentation  of  Zn  ri ch fee ds such 

as o il  cake s, de oi led  ri ce  bran e tc. whi le  using  de fi cien t 

fee dstuf fs alone.  S traw mixed wi th  go ta r  has be tte r  micro -
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mineral  composi tion  than  straw alone .  Similar ly  Gowda e t 

a l.  (2001)  sugge ste d fee ding  o f  gree n  fodde rs and top fee ds 

wh ich  we re  ve ry  good source  o f  Zn ,  in costal  zone o f 

Karnataka for  obviat ing  mine ral de fi ciency . Gowda e t a l . 

(2002)  for  cen tral  dry  zone s o f  Karnataka re commende d 

strategic supplementat ion  o f  g reen  fodde rs, legume s, tree 

l e ave s/ top fee ds in addi t ion to  concen trate  ing redien ts like 

cake s and brans could  ove rcome  the  def i ciency  o f  mine rals 

and could  be  cost  e f fe cti ve .  Furthe r ,  they  sugge ste d the 

use o f  l ocal  fee d re source s l ike g roundnut haulms;  horse 

g ram pods and gram husk could  be  advan tage ous in 

suppleme ntin g  some  o f the  mine rals.   

 

 

 

   



V. SUMMARY AND CONCLUSIONS 

 

Conven tional  feed ing  pract i ce s fo l lowe d by  the 

farme rs are  base d on avai lab le  home grown 

concen trate s/compound feed and avai lab le  g reen  and dry 

fodde rs.  Ove r  fee d ing ,  unde r feed ing  and imbalance d d ie ts 

l e ad to  nutri t ional  and re productive  disorde rs.  The refore , 

i t  i s e ssen tial to  conduct survey  to f ind out the  plane o f 

nutri ti on  and to  advocate  standard fe ed ing  pract i ce s 

wi thin  the  avai lab le  re source s and supple ment.  

The  under -supply  o f  minerals in  l i ve stock rations i s 

the  most common  fe ature .   Espe ciall y,  marg inal 

de fi ciencie s are  expre sse d as unthri f tine ss or  sub -normal 

g rowth ,  fe rt il ity  or  production  that  are  d if f i cu l t  to 

d iagnose and cause  sign if i can t e conomic losse s.  The 

de fi ciency  o f  ce rtain  mine rals may  not  af fe ct  crops yiel ds 

but thei r  avai labi li ty  from such forage s may be  inade quate 

for  re qui re ment o f  l i ve stock.  It  i s the re fore  ne ce ssary to 

ge ne rate  information  on  mine ral  status,  zone -wise ,  so  as 

to  iden ti fy  de fi ciencie s or  tox icit ie s.   Reg ional  mapping  o f 

e leme nts in  fee d  and fodde r i s relat i vely  a rapid ,  re l iab le 

and cost  e ffe ct i ve  me thod o f  provid ing  basel ine  data on  the 

l e vels o f  macro and microele ments.   The re  i s an  urgen t 
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nee d to  formulate  spe cial  mine ral  mixture s for  li ve stock 

based on  the se  basel ine  data.  The re  i s a  nee d for  ef fe ct i ve 

mineral  supple mentation  th rough  spe ci fi call y  tai lore d, 

h igh qual i ty ,  e conomical ly  fe asib le  mine ral supple ments 

that  con tain  only  re qui re d mine rals for  corre ction  o f 

d isorde rs.     

 

A  survey  o f Navsar i  distri ct  was conducte d during 

Fe bruary -March  2005 to : i)  re cord fee ding  pract i ce s 

fo l lowed by  dai ry  farme rs and sample s o f  fee ds and fodde r, 

i i )  e stimate  prox imate  consti tuen ts and con ten ts o f  ce rtain 

minerals in  feeds and fodde r in  orde r  to  asse ss fee ding 

pract i ce s and ge nerate  information  on  mineral  status o f 

dai ry  an imals and i ii )  sugge st  corre ct ions in  the  fee ding 

pract i ce s wi thin  avai lable re source s and pronounce 

appropr iate  mine ral  mixture s for  supple menting  dairy 

an imal  die ts. 

The  survey  was conducted in  f i ve  talukas vi z .  Vansda,  

Chikhli, Jalalpore, Gande vi and Navsari .  Mul t i stage  Random 

Sampl ing  te chn ique  was use d to  sele ct  the  re sponden ts. 

Two vi l l age s we re sele cte d in  e ach  taluka,  wh ich  we re 

ge ograph ical ly  locate d apart  in  d i re ction  and truly 

repre se n ted the  animal  husbandry  practi ce s o f  the  taluka. 
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In  e ach  vi l l age ,  10 farme rs who owne d cows producing  at 

l e ast  10  kg  or  more  and buffaloe s at  le ast 8 kg mi lk pe r 

day  we re  se le cte d.  The  sele cte d farmers we re  inte rvie we d 

on  the  basis o f que st ionnai re  de ve lope d.   

Most  o f  the  dai ry  animal  owne rs keep the  animals 

stal l -fe d  e i the r  at  home  or  at  farm wi thin  a l imi te d are a. 

They  store  dry fodde r l ike  straws o f  maize ,  jowa r,  ba ja ri , 

paddy  and g roundnut haulms. Most  o f  the m grow jowa r , 

h ybr id  napie r  and luce rne.  They  also  feed local  mixe d 

g rass and sugarcane tops .  It  was found that  the dairy 

an imals we re  fe d roughage  two t ime s a day .   

Amongst  the  concen trate  the y  fee d Sumul da n 

( compound catt le  fee d)  manufactured by  Surat  D istri ct  Co-

ope rat i ve Mi lk Produce r Limi te d (Sumul  Dai ry ),  maize , 

whe at ,  guar,  tur  chun i  e tc.  The  use  of  common  sal t  and 

mineral  mixture  supple mentat ion was not  a common 

pract i ce . 

The  quanti ty  of  conce ntrate  fed  (kg/day ) to buffaloe s 

in  d i ffe re nt talukas range d be twee n 4.83 and 5.21 and the 

maximum be ing  5 .21 in  Gande vi  taluka .  The  d istr i ct 

ave rage  was 4 .98 kg/day .  The  same  in  cows surve ye d in 

d i f fe ren t talukas ranged be tween  4.79 to  6 .96 kg/day .  The 
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maximum of  6 .96 kg/day  was re corded in  taluka Ch ikhl i . 

The  distri ct  ave rage  was 6 .17  kg/day .   

A  majori ty  o f  farme rs mix Sumul da n  ( compound catt le 

fee d)  wi th  one  g rain , one cake  or a mixture o f  g rains and 

cake s and some  o f  the m fe d Sumul dan  alone ,  at  the  time  o f 

mi lking .  The  farme rs’  re sponse  re gard ing  re asons o f 

fee ding o f  combination  o f  concen trate s was also el i ci te d . A 

majori ty  o f  the m fel t  i t  ne ce ssary  for  incre ase  re cove ry  o f 

ghee  and incre ase  mi lk  yield . The  re maining  gave  var iety 

o f  re asons vi z .  incre ase palatabil i ty  o f  fee d,  animal  come 

in  he at  regularly ,  good d ige st ion  and avai lab il i ty .   

The  proximate composi tion  and the  con ten t o f  Ca and 

P we re  wi th in  the  normal  range .  Howe ve r,  sample s o f 

whe at bran  and maize  bhard a we re  found to  be 

adul terate d,  showing  ve ry  h igh  crude  f ibe r  and sil i ca 

con ten ts. 

The  buffaloe s  surve ye d produced dai ly  on an ave rage 

8 .33  to  9 .50  kg  whole  milk  and 9 .61  to  11.40  kg  6  % FCM. 

The  cows  surveye d  produce d 11.20 to 14.33 kg  whole  milk 

and 11.37 to  14.55 kg  4  %FCM daily.  The  pe rce ntage  o f 

buf faloe s  surve yed  unde rfed,  mode rate ly  underfe d, 

ade quate ly  fed ,  mode rately ove r fe d and over fe d  on a scale 

o f  90 to  125 ( in take  as % of re qui re ment) was calculate d. 



 145 

In  orde r  to  gene rate  in formation  on  Cu, Mn  and Zn  status 

o f  dai ry  an imals,  in take  o f  re spe ct i ve  minerals as % of 

re qui re ment was worke d out.  Fo llowing  broad conclusions 

could be  drawn  from the  re sul ts o f  the  curre nt  study . 

 

1 .  The  ave rage  DCP in take  o f  buf faloe s  surveye d  in 

en t ire Navsar i  distri ct  range d be tween  83.80 and 96.27  % 

of  re qui reme nt.  The  buffaloe s unde rfed wi th  re spe ct  to 

DCP we re  50.00,  40.00 ,  66.66 ,  71.43  and 71.43  %, and 

mode rately  unde rfe d  we re  12.50,  60 .00,  16.66,  28.57 and 

28.57;  and the cows surve yed  unde rfe d wi th  re spe cte d to 

DCP we re  0 .00 ,  15.79,  10.53,  15 .00 and 15.79  % and 

mode rately  unde rfe d we re  36.84,  26.32,  21.05,  20.00 and 

31.58  in  Vansda,  Chikh li ,  Jalalpore ,  Gande vi  and Navsar i  

talukas, re spe cti ve ly . 

 

2 .  The  ove r  all  ave rage  TDN intake s in the buffaloe s 

surve ye d in  the d istr i ct ranged be tween  90.14  to  110.53 % 

of  re qui re ment.  The buffaloe s wi th  re spe ct  to TDN we re 

0 .00, 0 .00 , 16.66 , 0 .00 and 42.86 % underfe d; 50.00 , 

60.00 ,  33.33,  85.71  and 42.86 % moderate ly  underfe d and 

50.00,  40.00 ,  50.00 ,  14.29  and 14.29  % ade quately  fe d  in 

Vansda, Ch ikhl i , Jalalpore , Gande vi  and Navsar i  taluka s, 
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re spe ct i ve ly .  The  cows surve yed  wi th  re spe ct  to  TDN we re 

0 .0 ,  15.79,  26.32 ,  10.00 and 0.0  % unde rfe d;  15.79 , 

15.79,  5 .26 ,  15 .00 and 31.58  % mode rate ly  unde rfe d and 

0.0 ,  5 .26,  5 .79 , 5 .00 and 5.26  % ove r fe d in  Vansda, 

Chikh li ,  Jalalpore,  Gande vi  and Navsar i  talukas, 

re spe ct i ve ly .  Where ve r  ne ce ssary ,  re commendations have 

been  made  for balancing  the protein  and e ne rgy  supply o f 

dai ry  animals. 

 

3 .   In  orde r  to  balance  the  ene rgy and prote in  supply to 

the  dai ry  animals ;  base d on the re sults i t i s re commende d 

that  in  case  o f  buf faloe s,  in  Vansda taluka,  650g 

compound concen trate  mixture  prepare d as pe r  BIS 

spe ci f i cations should  be  fed  more .  S imi lar ly ,  in  Ch ikhl i , 

Jalalpore,  Gande vi  and Navsar i  taluka 800g,  900g ,  1 .1kg 

and 1.2kg  compound concen trate  mixture (B IS  standard) 

should  be  fe d  more .  In  case  o f  cows,  ade quate  suppl ie s o f 

DCP and TDN we re  found in  most o f  the  talukas e x ce pt in 

taluka Navsar i ,  the re fore ,  supply  o f  500g  more  compound 

concen trate  mixture  (B IS  standard)  in  the  ration  o f  the 

cows o f  that  are a  would mee t  the ir  re qui re ment .    
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4.  The  dry  and g reen  roughage s con tained re asonable 

amount o f  Cu (5 .55±0.18 - 21.03±2 .35) .  Sumulda n 

con tained 25.30ppm Cu.  Most  o f  the  g reen  fodde rs 

con tained re asonable  amount o f  Mn  (3 1.0±13.11-

106.66±8.70  ppm) ,  g rains 19.87±0.62  to  79.87±0.69 ,  and 

Sumul da n con taine d 195.23±1.40  ppm Mn. Most o f  the  dry 

roughage s con taine d le ss than  24.86 ppm Zn . The  Zn 

con ten t o f  g reen  roughage s range d be tween  26.14  and 

74.32 ,  o f  g rains 18.65  and 46.27 ,  and that  o f  Sumulda n 

171.28±0.73  ppm. Among  the  feed ing  stuf fs,  13.33,  20.00 , 

and 20.0  % of  conce n trate s,  37.50,  25.00  and 12.50  % of 

the  gre en  roughage s and 60.0 ,  60.0  and 20.0  % of  the  dry 

roughage s had be low cr it i cal le vels o f Cu, Mn and Zn , 

re spe ct i ve ly . 

 

5 .  The  ove ral l  ave rage  Cu, Mn  and Zn  in take  as % of 

re qui re ment in  the  buffaloe s in  Navsar i  distr i ct  was 

130.30 ,  339.88  and 75.51 ,  re spe cti ve ly .  In buffaloe s,  the 

in take  was 158.43,  127.53 ,  122.37 ,  116.53  and 120 % for 

Cu; 365.34,  408.89, 359.92,  300.31 and 284.24 % for  Mn  

and 77.71,  76.83 ,  82.27 ,  75.68  and 66.10  % for  Zn  in 

Vansda, Ch ikhl i , Jalalpore , Gande vi  and Navsar i  taluka s, 

re spe ct i ve ly .   In  cows,  the  in take  was 159.93 ,  140.77 , 
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142.99 ,  133.94  and 117.31  % for  Cu;  366.51,  370.22, 

369.34,  300.57 and  319.45 % for  Mn  and  87.64,  87.99 , 

99.04 ,  91.68 and 63.11 % for Zn in  Vansda,  Ch ikhl i , 

Jalalpore,  Gande vi  and Navsar i  talukas,  re spe cti ve ly .  The 

in take  o f  Cu and Mn  compare d to  calcu late d re qui re ment 

o f  both  the  buffaloe s and cows indicate D that  the  dairy 

an imals in  Navsar i  d istri ct  ge t  more  than ade quate supply .  

 

6 .  The  cows and buffaloe s o f  all  the  talukas and vi l l age s 

showe d de f i ci t  Zn  in take.  Howe ve r ,  t he  trend was re ve rse 

wi th  re spe ct  to Cu and Mn .  

7 .  In  order  to  balance  the  supply  o f  Zn  to  dai ry  animals 

o f  the d istr i ct , i t  i s re commende d to  supply  mine ral 

mixture  pre pared accord ing  to  late st  B IS  spe ci fi cat ions  

(B IS  2002) .  The  quan ti ty  o f  mineral  mixture  to  be 

suppleme nted ( rounde d o f f  to  the  ne are st  fi ve )  in  buf falo 

d ie ts worke d out as 35 g/day  in  Vansda,  Chikh li  and 

Gande vi  taluka;  25  and 45 g/day  in  Jalalpore  and Navsar i  

taluka, re spe cti ve ly .   

The  quan ti ty  of  mine ral  mixture  to  be  supple mente d 

in  cow diets worke d out as 15 g/day  in  Vansda,  Ch ikhl i 

and Gande vi  taluka;  and 45  g/day  in  Navsar i  taluka 

re spe ct i ve ly .       
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Table 4.5:  Chemical composition of feeds and fodder. 

 

Feeds CP EE CF NFE Ash Silica Ca P Cu Zn Mn 

Concentrate   

Tur chuni (4) 18.76 

±0.59 

4.19 

±0.19 

15.29 

±1.57 

55.63 

±1.36 

6.13 

±0.48 

1.46 

±0.40 

0.36 

± 0.05 

0.25 

± 0.02 

14.91 

± 1.43 

33.77 

± 0.19 

23.27 

± 3.06 

Wheat bran (4) 
 

4.73 

±0.47 

3.40 

±0.36 

37.43 

±1.81 

37.23 

±1.94 

17.21 

±0.40 

5.29 

±0.19 

0.15 

± 0.01 

0.64 

± 0.03 

13.07 

± 0.04 

55.09 

± 0.37 

100.10 

± 0.67 

Wheat bharda (6) 
 

12.33 

±0.74 

2.28 

±0.15 

2.48 

±0.37 

80.42 

±0.51 

2.48 

±0.25 

0.24 

±0.04 

0.13 

± 0.01 

0.51 

± 0.01 

3.71 

± 0.01 

29.38 

± 0.10 

27.24 

± 0.24 

Maize bharda (7 ) 

 
3.75 

±0.16 
3.81 

±0.14 
7.09 

±0.66 
29.03 
±1.51 

56.32 
±0.92 

12.23 
±0.24 

2.06 
± 0.03 

0.18 
± 0.01 

3.89 
± 0.09 

19.06 
± 0.40 

79.87 
± 0.69 

Cotton seed (4) 

 
24.84 
±0.12 

21.12 
±0.20 

13.40 
±0.15 

35.72 
±0.23 

4.93 
±0.04 

0.40 
±0.01 

0.41 
± 0.01 

0.81 
± 0.04 

16.50 
± 0.17 

76.40 
± 0.47 

40.44 
± 1.66 

Guar bharda (9) 

 
42.41 
±0.68 

4.32 
±0.08 

9.57 
±1.09 

37.83 
±1.16 

5.87 
±0.20 

0.65 
±0.14 

0.40 
± 0.02 

0.74 
± 0.02 

11.08 
± 0.58 

46.27 
± 2.22 

40.09 
± 8.70 

Cotton seed cake (11) 

 
25.47 

±0.75 

10.21 

±0.17 

21.44 

±0.73 

36.23 

±1.43 

6.65 

±0.15 

0.91 

±0.04 

0.35 

± 0.02 

0.58 

± 0.08 

15.41 

± 0.74 

47.08 

± 2.51 

49.77 

± 6.15 

Rice polish (15) 

 
10.21 

±0.51 

11.90 

±0.61 

4.99 

±0.39 

65.06 

±2.05 

7.84 

±1.25 

2.89 

±0.79 

0.13 

± 0.01 

2.12 

± 0.04 

10.86 

± 0.89 

46.62 

± 2.23 

150.29 

± 4.09 

Sumul dan (9) 

 
18.39 

±0.28 

3.03 

±0.17 

7.90 

±0.21 

55.31 

±0.46 

15.37 

±0.51 

3.77 

±0.09 

2.06 

± 0.05 

1.78 

± 0.05 

25.30 

± 0.67 

171.28 

± 0.73 

195.23 

± 1.40 

Godrej dan (5) 

 
18.51 

±0.55 

3.01 

±0.24 

11.26 

±0.44 

53.74 

±0.69 

13.48 

±0.31 

4.75 

±0.26 

1.27 

± 0.01 

1.15 

± 0.04 

56.35 

± 2.17 

128.52 

± 3.12 

127.10 

± 3.09 

 

 



 
 

 

Table 4.5: Continue. 
 

Uttam dan (4) 

 
20.80 

±1.30 

3.02 

±0.21 

10.91 

±0.22 

48.95 

±2.02 

16.32 

±0.56 

3.32 

±0.04 

1.01 

± 0.04 

0.74 

± 0.02 

14.47 

± 0.31 

79.92 

± 0.48 

66.06 

± 0.37 

Bajri (4) 15.45 

±0.05 

2.35 

±0.05 

21.96 

±0.51 

49.70 

±0.53 

12.55 

±0.11 

6.16 

±0.04 

0.12 

± 0.04 

0.41 

± 0.05 

8.62 

± 0.01 

18.65 

± 0.40 

19.87 

± 0.62 

Vikas dan (6) 
 

20.66 

±0.58 

2.89 

±0.23 

11.76 

±0.17 

49.29 

±1.44 

15.40 

±0.78 

5.23 

±0.19 

1.21 

± 0.03 

1.87 

± 0.02 

23.01 

± 0.11 

141.36 

± 4.21 

108.65 

± 4.41 

Super mix (5) 
 

10.46 

±2.45 

2.37 

±0.05 

16.46 

±0.71 

54.80 

±3.59 

15.91 

±1.63 

11.55 

±1.70 

1.75 

± 0.04 

0.56 

± 0.01 

14.53 

± 0.63 

58.22 

± 1.23 

107.06 

± 0.99 

Amul dan (4) 
 

16.29 
±0.14 

4.08 
±0.05 

8.55 
±0.20 

53.99 
±1.65 

17.09 
±1.34 

4.72 
±0.21 

1.81 
± 0.09 

1.46 
± 0.02 

34.44 
± 0.62 

136.84 
± 2.28 

155.32 
± 1.66 

Green fodders  

Shedha grass (6) 

 

6.30 

±1.06 

1.35 

±0.23 

37.61 

±2.60 

42.18 

±3.96 

12.56 

±1.85 

6.52 

±1.89 

0.43 

± 0.08 

0.33 

± 0.06 

7.65 

± 0.99 

36.18 

± 5.49 

93.8 

±46.69 

Jowar green (8) 

 
6.33 

±0.62 

2.76 

±0.20 

29.56 

±1.44 

50.01 

±2.74 

11.33 

±1.67 

6.09 

±1.61 

0.45 

± 0.02 

0.26 

± 0.02 

7.80 

± 0.97 

36.08 

± 3.77 

31.01 

± 3.11 

Hybrid napier (8) 

 
11.46 

±1.13 

1.88 

±0.16 

30.67 

±1.35 

41.98 

±2.48 

14.01 

±0.97 

5.63 

±0.58 

0.43 

± 0.04 

0.22 

± 0.03 

8.98 

± 1.21 

30.79 

± 2.92 

41.07 

± 5.51 

Lucerne (4) 

 
22.77 

±3.58 

3.50 

±0.17 

24.85 

±2.87 

42.73 

±1.84 

6.15 

±2.95 

0.80 

±0.41 

1.79 

± 0.30 

0.41 

± 0.04 

21.03 

± 2.35 

43.51 

± 4.25 

54.74 

± 9.18 

Para grass (4) 

 
8.20 

±0.14 

1.57 

±0.09 

26.77 

±0.79 

46.07 

±0.40 

17.39 

±1.4 

6.94 

±0.39 
0.39 

± 0.01 
0.20 

± 0.02 
12.09 
± 0.86 

27.88 
± 0.91 

106.66 
± 8.70 

Green sugar cane top (5) 
 

3.97 

±0.13 

2.57 

±0.12 

32.66 

±1.22 

52.16 

±1.58 

8.63 

±0.76 

3.80 

±0.10 
0.28 

± 0.01 

0.21 

± 0.01 

5.55 

± 0.18 

26.14 

± 0.87 

42.40 

± 0.18 



 
 

Table 4.5: Continue.. 

 

Bajri green (5) 
  

2.34 

±0.12 

2.09 

±0.09 

29.30 

±0.46 

56.44 

±0.68 

9.83 

±0.54 

4.44 

±0.09 
0.59 

± 0.02 

0.22 

± 0.03 

8.34 

± 0.06 

39.12 

± 0.40 

44.65 

± 0.47 

Sudan grass (4) 
 

11.54 
±0.12 

2.30 
±0.07 

2.32 
±0.02 

72.92 
±0.18 

10.91 
±0.11 

4.99 
±0.16 

0.54 

± 0.02 

0.42 

± 0.03 

14.55 

± 0.12 

74.32 

± 0.42 

59.16 

± 0.28 

Dry fodder  

Paddy straw (10) 

 

4.42 

±0.24 

1.22 

±0.13 

30.40 

±1.06 

47.22 

±0.96 

16.74 

±0.52 

17.98 

±5.66 
0.29 

± 0.03 
0.12 

± 0.01 
6.75 

± 0.79 
28.03 
± 2.70 

218.18 
± 39.29 

Dry sugar cane top (4) 

 
3.91 

±0.38 

2.31 

±0.13 

29.33 

±0.47 

56.03 

±1.02 

8.42 

±0.41 

4.00 

±0.11 
0.35 

± 0.01 
0.13 

± 0.03 
4.23 

± 0.50 
27.62 
± 1.67 

35.09 
± 1.66 

Mature pasture grass (6) 

 
2.97 

±0.13 

1.56 

±0.11 

41.69 

±1.24 

43.65 

±1.52 

10.14 

±0.49 

6.50 

±0.57 
0.47 

± 0.06 
0.14 

± 0.04 
4.64 

± 0.80 
27.93 
± 2.39 

56.22 
± 3.76 

Bajri straw (4) 3.67 

±0.07 

1.26 

±0.07 

13.35 

±0.42 

56.04 

±0.68 

9.36 

±0.19 

3.60 

±0.07 
0.57 

± 0.01 
0.54 

± 0.02 
16.45 
± 0.17 

45.50 
± 0.29 

98.66 
± 0.35 

Jowar straw (4)  4.40 

±0.94 

2.77 

±0.26 

38.05 

±3.33 

42.71 

±4.66 

12.07 

±0.39 

4.69 

±0.08 
0.48 

± 0.05 
0.36 

± 0.09 
9.26 

± 1.93 
43.54 
± 9.84 

42.13 
± 11.54 

Figures in the parentheses indicate number of samples analyzed.  

 

 

 

 
 

 

 

 



 

 

 
Table 4.6: Feedstuffs having below critical levels of macro and micro minerals  

 

 

Feedstuff 

Ca P Cu Zn Mn 

% ppm 

<0.30 <0.25 <8 <30 <40 

Concentrate 
 

 

 

 
 

Wheat bran, 
Wheat bhardo, 

Rice polish, 

Bajri  

Maize bharda  Maize bharda, 
Wheat bharda 

Maize bharda, 
Wheat bharda,  

Bajri  

Tur chuni, 
Wheat bharda, 

Bajri  

Green 

Roughage 
 

 

 

 

 

Sugarcane tops  Hybrid napier, 

Para grass, 
Sugarcane tops, 

Bajri  

Shedha grass, 

Jowar, 
 Suga cane tops 

Para grass, 

Sugarcane tops 

Jowar 

Dry Roughage Paddy straw Paddy straw, 

Sugarcane tops 

 

Paddy straw,  

Sugarcane tops, 

Dry grass 
 

Paddy straw,  

Sugarcane tops,  

Dry grass 
 

Sugarcane tops  

 
 

 
 



 
 

 

Table 4.2:  Average concentrate and fodder fed to cows by farmers on as such basis (kg/day). 

 

Taluka Village 
As such (kg/d) 

Concentrate Green Dry Total 

Vansda 

Chapaldhara 6.50 14.20 3.25 23.95 

Vandervella 6.44 7.28 5.67 19.39 

Average 6.47 10.92 4.39 21.79 

Chikhli 

Kukeri 7.14 7.11 5.11 19.36 

Sadakpore 6.80 15.70 3.40 25.83 

Average 6.96 11.63 4.22 22.81 

Jalalpore 

Sarav 6.30 14.10 4.40 24.80 

Abrama 6.44 14.89 4.22 25.55 

Average 6.37 14.47 4.32 25.16 

Gandevi 

Manekpore 6.70 13.60 3.30 23.60 

Pathri 5.80 12.45 4.70 22.95 

Average 6.25 13.03 4.00 23.28 

Navsari 

Ashtgam 5.05 14.50 4.50 24.05 

Kumbharfalia 4.50 17.00 4.11 25.61 

Average 4.79 15.68 4.32 24.79 

Dist. Average 6.17 13.15 4.24 23.56 

 
 

 

 



 

 

 
           Table 4.1: Average concentrate and fodder fed to buffaloes by farmers on as such basis (kg/day). 

 

Taluka Village 
As such (kg/d) 

Concentrate Green Dry Total 

Vansda 

Chapaldhara 5.88 15.25 5.50 26.63 

Vandervella 4.25 14.75 7.25 26.25 

Average 5.06 15.00 6.38 26.44 

Chikhli 

Kukeri 4.50 12.00 7.67 24.17 

Sadakpore 5.50 13.50 6.50 25.50 

Average 4.90 12.60 7.20 24.70 

Jalalpore 

Sarav 5.00 17.67 6.00 28.67 

Abrama 4.67 16.00 5.33 26.00 

Average 4.83 16.83 5.67 27.33 

Gandevi 

Manekpore 5.38 15.75 5.00 26.13 

Pathri 5.00 15.33 5.00 25.33 

Average 5.21 15.57 5.00 25.79 

Navsari 

Ashtgam 4.83 16.67 3.33 24.83 

Kumbharfalia 4.88 16.50 4.00 25.38 

Average 4.86 16.57 3.71 25.14 

Dist. Average 4.98 15.42 5.52 25.92 

 

 
 

 



 Table 4.4: Concentrate to roughage ratio in cows. 

 

Taluka Village 
DM 

 

Concentrate  
 

Roughage  
Concentrate: 

Roughage 

Ratio 
kg/day 

Vansda 

Chapaldhara 12.72 5.85 6.87 45.99:54.01 

Vandervella 12.68 5.80 7.06 45.10:54.90 

Average 12.78 5.83 6.97 45.55:54.45 

Chikhli 

Kukeri 13.11 6.43 6.68 49.05:50.95 

Sadakpore 13.25 6.12 7.13 46.19:53.81 

Average 13.18 6.28 6.91 47.61:52.39 

 

Jalalpore 

Sarav 13.31 5.67 7.64 42.60:57.40 

Abrama 13.39 5.80 7.59 43.32:56.68 

Average 13.35 5.74 7.62 43.00:57.00 

 

Gandevi 

Manekpore 12.91 6.03 6.88 46.71:53.29 

Pathri 12.97 5.22 7.75 40.25:59.75 

Average 12.94 5.63 7.32 43.47:56.53 

Navsari 

Ashtgam 12.40 4.55 7.85 36.69:63.31 

Kumbharfalia 12.19 4.05 8.14 33.22:66.78 

Average 12.30 4.30 8.00 34.96:65.04 

Dist. Average 12.91 5.56 7.35 43.07:56.93 

 
 



 Table 4.3: Concentrate to roughage ratio in buffaloes. 

Taluka Village 
DM 

 

Concentrate  

 

Roughage  Concentrate: 

Roughage 

Ratio 
kg/day 

Vansda 

Chapaldhara 14.50 5.29 9.21 36.48:63.52 

Vandervella 14.56 3.83 10.74 26.25:73.75 

Average 14.53 4.56 9.98 31.38:68.65 

Chikhli 

Kukeri 14.22 4.05 10.17 28.48:71.52 

Sadakpore 14.18 4.95 9.23 34.91:65.09 

Average 14.20 4.41 9.79 31.06:68.94 

 
Jalalpore 

Sarav 14.78 4.50 10.28 30.45:69.55 

Abrama 13.33 4.20 9.13 31.51:68.49 

Average 14.06 4.35 9.71 30.94:69.06 

 
Gandevi 

Manekpore 13.50 4.84 8.66 35.85:64.15 

Pathri 13.43 4.50 8.93 33.51:66.49 

Average 14.47 4.69 8.78 34.82:65.18 

Navsari 

Ashtgam 11.93 4.35 7.58 36.46:63.54 

Kumbharfalia 12.34 4.39 7.95 35.58:64.42 

Average 12.16 4.37 7.79 35.94:64.06 

Dist. Average 13.67 4.49 9.18 32.85:67.15 

 

 

 



 

Table 4.7: Percentage of feed samples containing Cu, Zn and Mn below the critical levels. 

 

Feedstuff category Cu  Zn Mn  

Concentrates  13.33 20.00 20.00 

Green roughages   37.50 25.00 12.50 

Dry roughages  60.00 60.00 20.00 

 

 

 



           Table 4.8: Average estimated levels of nutrients supplied to buffaloes in comparison to their calculated 

requirements. 

Taluka 

 
Village 

 
MY 

 
6 % 

FCM 

 

DMI 

Available 

Nutrients (kg/day) 

Required 

Nutrients (kg/day) 

Available Nutrients  

(% of requirement) 

kg/day DCP TDN DCP TDN DCP TDN 

Vansda 

Chapaldhara 9.50 11.40 14.50 0.89 8.09 0.93 8.07 96.27 110.53 

Vandervella 9.00 10.82 14.56 0.81 7.69 0.90 7.84 90.98 98.25 

Average 9.25 11.11 14.53 0.85 7.89 0.91 7.95 93.62 99.39 

Chikhli 

Kukeri 8.33 9.61 14.22 0.78 7.48 0.83 7.34 94.25 101.79 

Sadakpore 9.50 11.15 14.18 0.81 7.53 0.92 7.97 88.37 94.95 

Average 8.80 10.22 14.20 0.79 7.50 0.86 7.59 91.90 98.85 

 

 

Jalalpore 

Sarav 9.00 10.71 14.78 0.77 7.98 0.89 7.79 86.06 102.44 

Abrama 9.33 10.81 13.33 0.78 7.25 0.90 7.83 86.50 92.76 

Average 9.17 10.76 14.06 0.77 7.62 0.89 7.81 86.28 97.60 

 

 

Gandevi 

Manekpore 9.50 11.05 13.50 0.76 7.49 0.91 7.93 83.80 94.47 

Pathri 9.33 11.15 13.43 0.79 7.65 0.92 7.97 86.24 96.10 

Average 9.43 11.10 13.47 0.77 7.56 0.91 7.95 84.85 95.17 

 

Navsari 

Ashtgam 8.33 10.12 11.93 0.77 7.06 0.86 7.55 89.96 93.53 

Kumbharfalia 9.00 10.57 12.34 0.75 6.97 0.88 7.73 84.85 90.14 

Average 8.71 10.38 12.16 0.76 7.01 0.87 7.65 87.04 91.59 

Dist. Average 9.09 10.75 13.67 0.79 7.52 0.89 7.81 88.77 96.43 



Table 4.9: Average estimated levels of nutrients supplied to cows in comparison to their calculated requirement. 

Taluka 
 

Village 

 

MY 

 

4 % 
FCM 

 

DMI 

Available 

Nutrients 
(kg/day) 

Required 

Nutrients 
(kg/day) 

Available Nutrients  

(% of requirement) 

kg/day DCP TDN DCP TDN DCP TDN 

Vansda 

Chapaldhara 11.90 12.08 12.72 0.82 7.47 0.79 6.80 103.03 109.87 

Vandervella 12.11 12.29 12.86 0.84 7.27 0.80 6.87 104.55 106.02 

Average 12.00 12.18 12.78 0.83 7.36 0.80 6.84 103.75 108.05 

Chikhli 

Kukeri 13.78 13.98 13.11 0.92 7.47 0.88 7.41 106.80 102.78 

Sadakpore 13.60 13.80 13.25 0.90 7.68 0.87 7.35 105.25 106.09 

Average 13.68 13.89 13.18 0.91 7.58 0.88 7.38 105.98 104.52 

 
 

Jalalpore 

Sarav 13.10 13.30 13.31 0.95 7.51 0.85 7.19 115.63 107.10 

Abrama 14.33 14.55 13.39 1.00 7.62 0.90 7.58 116.26 105.02 

Average 13.68 13.89 13.35 0.98 7.56 0.88 7.38 115.93 106.12 

 
 

Gandevi 

Manekpore 13.20 13.40 12.91 0.89 7.61 0.85 7.22 105.49 107.13 

Pathri 12.60 12.79 12.97 0.89 7.30 0.83 7.03 108.88 104.28 

Average 12.90 13.09 12.94 0.89 7.45 0.84 7.12 107.19 105.71 

 

Navsari 

Ashtgam 11.20 11.37 12.40 0.76 6.99 0.76 6.58 100.66 106.66 

Kumbharfalia 11.22 11.39 12.19 0.70 6.90 0.76 6.59 92.72 104.88 

Average 11.21 11.38 12.30 0.73 6.95 0.76 6.58 96.90 105.82 

Dist. Average 12.70 12.89 12.91 0.87 7.38 0.83 7.06 105.96 106.04 

 



            Table 4.10: Percent deficit (-)/surplus (+) of  nutrients in buffaloes surveyed. 

 

Taluka Village Percent deficit/excess in buffaloes 

DCP TDN 

Vansda 

Chapaldhara -3.23 0.53 

Vandervella -9.02 -1.75 

Average -6.38 -0.61 

Chikhli 

Kukeri -5.75 1.79 

Sadakpore -11.63 -5.55 

Average -8.10 -1.15 

 

 

Jalalpore 

Sarav -13.94 2.44 

Abrama -13.50 -7.24 

Average -13.72 -2.40 

 

 

Gandevi 

Manekpore -16.20 -5.53 

Pathri -13.76 -3.90 

Average -15.15 -4.83 

 

Navsari 

Ashtgam -10.04 -6.47 

Kumbharfalia -15.15 -9.86 

Average -13.96 -8.41 

Dist. Average -11.23 -3.57 

 

 
 
 

 



Table 4.11: Percent deficit (-)/surplus (+) of nutrients in cows surveyed. 

 

Taluka Village Percent deficit/excess in cows 

DCP TDN 

Vansda 

Chapaldhara 3.03 9.87 

Vandervella 4.55 6.02 

Average 3.75 8.05 

Chikhli 

Kukeri 6.80 2.78 

Sadakpore 5.25 6.09 

Average 5.98 1.22 

 
 

Jalalpore 

Sarav 15.63 7.10 

Abrama 16.26 5.02 

Average 15.93 6.12 

 
 

Gandevi 

Manekpore 5.49 7.13 

Pathri 8.88 4.28 

Average 7.19 5.71 

 

Navsari 

Ashtgam 0.66 6.66 

Kumbharfalia -7.28 4.88 

Average -3.10 5.82 

Dist. Average 5.96 6.04 

 
         

  

 

  



 

 

 Table 4.12: Percentage of buffaloes underfed, moderately underfed, adequately fed, moderately overfed and overfed 
out of those surveyed. 

 

Taluka 

DCP TDN 

U MU A MO O U MU A MO O 

Vansda 50.00 12.50 25.00 12.50 0.00 0.00 50.00 50.00 0.00 0.00 

Chikhli 40.00 60.00 0.00 0.00 0.00 0.00 60.00 40.00 0.00 0.00 

Jalalpore 66.66 16.66 16.66 0.00 0.00 16.66 33.33 50.00 0.00 0.00 

Gandevi 71.43 28.57 0.00 0.00 0.00 0.00 85.71 14.29 0.00 0.00 

Navsari 71.43 28.57 0.00 0.00 0.00 42.86 42.86 14.29 0.00 0.00 

Dist. 60.60 27.27 9.09 3.03 0.00 12.12 54.54 33.33 0.00 0.00 

 

U -U nderf ed (<  90 % of  requi rement),  MU -Modera te ly  U nderf e d (>90  to  <  100 % of  requi rement),  

Adequa tely  f ed (>100  to<110 % of  requ i rement),  MO –  Modera te ly  ove rf ed (>110  to  <  125 % of  
requi rement),  O –  Ove rf ed- (>125% of  requi rement)  

 

        

   

   



 

 

 
Table 4.13: Percentage of cows underfed, moderately underfed, adequately fed, moderately overfed and overfed out of           

those surveyed. 

 

Taluka 

DCP TDN 

U MU A MO O U MU A MO O 

Vansda 0.00 36.84 42.11 21.05 0.00 0.00 15.79 47.37 36.84 0.00 

Chikhli 15.79 26.32 26.32 21.05 10.53 15.79 15.79 31.58 31.58 5.26 

Jalalpore 10.53 21.05 5.26 36.84 26.32 26.32 5.26 21.05 31.58 15.79 

Gandevi 15.00 20.00 20.00 35.00 10.00 10.00 15.00 35.00 35.00 5.00 

Navsari 15.79 31.58 42.11 10.53 0.00 0.00 31.58 47.37 15.79 5.26 

Dist. 11.46 27.08 27.08 25.00 9.38 10.42 16.67 36.46 30.21 6.25 

 

U -U nderf ed (<  90 % of  requi rement),  MU -Modera te ly  U nderf ed (>90 to  <  100 % of  requi rement),  
Adequa tely  f ed (>100 to<110 % of  requ i rement),  MO –  Modera te ly  ove rf ed (>110 to  <  125 % of  

requi rement),  O –  Ove rf ed- (>125% of  requi rement)  



    

Table 4.14: Average estimated levels of Cu, Zn, and Mn supplied to lactating buffaloes in Navsari district in 

comparison to their calculated requirements. 

Taluka 

 
MY 

(kg/d) 

 
Fat 

(%) 

 
DMI 

(kg/d) 

Mineral intake 

(mg/day) 

Mineral requirement 

(mg/day) 

Mineral intake 

(% of requirement) 

Cu Zn Mn Cu Zn Mn Cu Zn Mn 

Vansda 

 

9.25 

0.37 

7.76 

 0.11 

14.53 

0.10 
230.28 

23.42 

903.62 

35.25 

2123.87 

84.80 

145.31 

1.00 

1162.50 

7.96 

581.25 

3.98 

158.43 

15.99 

77.71 

2.92 

365.34 

14.22 

Chikhli 
8.80 

0.37 

7.38 

0.26 

14.20 

0.33 
180.27 

8.68 

875.80 

79.64 

2317.64 

127.75 

142.00 

3.25 

1136.00 

26.02 

568.00 

13.01 

127.53 

8.33 

76.83 

6.19 

408.89 

23.56 

Jalalpore 
9.17 

0.48 

7.53 

0.15 

14.06 

0.54 
170.81 

4.56 

920.47 

45.42 

2027.26 

148.12 

140.58 

5.37 

1124.67 

42.94 

562.33 

21.47 

122.37 

5.53 

82.27 

4.37 

359.92 

19.80 

Gandevi 
9.43 

0.48 

7.54 

0.10 

13.47 

0.16 
157.13 

4.72 

815.64 

54.68 

1614.10 

109.21 

134.71 

1.60 

1077.71 

12.76 

538.86 

6.38 

116.53 

2.41 

75.68 

4.87 

300.31 

21.98 

Navsari 
8.71 

0.36 

7.67 

0.11 

12.16 

0.42 
146.41 

8.55 

641.09 

52.02 

1388.26 

146.14 

121.64 

4.22 

973.14 

33.76 

486.57 

16.88 

120.69 

6.95 

66.10 

5.44 

284.24 

26.68 

District 
9.09 

0.18 

7.60 

0.06 

13.67 

0.20 
178.58 

8.09 

828.12 

28.40 

1871.49 

78.66 

136.68 

2.05 

1093.45 

16.38 

546.73 

8.16 

130.30 

5.11 

75.51 

2.18 

339.88 

12.04 

 



 

Table 4.15: Average estimated levels of Cu, Zn, and Mn supplied to lactating cows in Navsari district in comparison to 

their calculated requirements. 

Taluka 

 

MY 

(kg/d) 

 

Fat 

(%) 

 

DMI 

(kg/d) 

Mineral intake 

(mg/day) 

Mineral requirement 

(mg/day) 

Mineral intake 

(% of requirement) 

Cu Zn Mn Cu Zn Mn Cu Zn Mn 

Vansda 

 

12.00 

 0.45 

4.36 

 0.06 

12.78 

  0.13 
204.64 

 13.48 

897.98 

 32.35 

1873.95 

 6.37 

127.84 

 1.31 

1022.74 

 10.44 

511.37 

 5.22 

159.93 

 10.20 

87.64 

 2.76 

366.51 

 11.26 

Chikhli 
13.68 

 0.94 

4.31 

 0.07 

13.18 

 0.15 
186.20 

 11.12 

929.30 

 36.63 

1947.47 

 73.55 

131.80 

 1.53 

1054.40 

 12.25 

527.20 

 6.13 

140.77 

 7.59 

87.99 

 2.99 

370.22 

 14.47 

Jalalpore 
13.68 

 1.18 

4.37 

 0.10 

13.35 

 0.17 
190.80 

 6.19 

1060.43 

 49.06 

1972.34 

 8282 

133.50 

 1.69 

1068.00 

 13.50 

534.00 

 6.75 

142.99 

 4.46 

99.04 

 4.13 

369.34 

 14.59 

Gandevi 
12.90 

 0.62 

4.06 

 0.12 

12.94 

 0.11 
173.43 

 3.49 

951.26 

   31.57 

1556.16 

 101.66 

129.40 

 1.12 

1035.20 

 8.96 

517.60 

 4.48 

133.94 

 2.22 

91.68 

 2.70 

300.57 

 19.63 

Navsari 
11.21 

 0.25 

4.07 

 0.12 

12.30 

 0.17 
144.86 

 8.74 

624.58 

    1.49 

1574.38 

 79.24 

123.00 

 1.74 

984.00 

 13.91 

492.00 

 6.95 

117.31 

 6.30 

63.11 

 4.84 

319.45 

 14.94 

District 
12.70 

 0.35 

4.23 

 0.05 

12.91 

 0.07 
179.92 

 4.53 

893.32 

   23.24 

1782.48 

 40.18 

129.11 

 0.75 

1032.89 

 5.99 

516.45 

 3.00 

138.94 

 3.24 

85.95 

 1.99 

344.75 

 7.36 

 

 
 

 



 

Table 4.16: Percent deficit (-)/surplus (+) of Cu, Zn and Mn in buffaloes surveyed 

Taluka Village Cu Zn Mn  

Vansda 

Chapaldhara 92.46 -21.02 233.04 

Vandervella 24.70 -23.56 297.64 

Average 58.43 -22.29 265.34 

Chikhli 

Kukeri 28.72 -31.93 285.55 

Sadakpore 25.76 -10.02 343.91 

Average 27.53 -23.17 308.89 

 

Jalalpore 

 

Sarav 13.41 -25.34 255.20 

Abrama 31.32 -10.12 263.83 

Average 22.37 -17.73 259.52 

Gandevi 

Manekpore 19.11 -21.40 217.38 

Pathri 13.10 -28.22 177.85 

Average 16.53 -24.32 200.31 

Navsari 

Ashtgam 24.54 -29.46 148.84 

Kumbharfalia 17.81 -37.24 210.29 

Average 20.69 -33.90 184.24 

Dist. Average 30.30 -24.49 239.88 

 



          Table 4.17: Percent deficit (-)/surplus (+) of Cu, Zn and Mn in cows surveyed 

 

Taluka Village Cu Zn Mn  

Vansda 

Chapaldhara 80.62 -13.06 231.01 

Vandervella 36.94 -11.58 305.96 

Average 59.93 -12.36 266.51 

Chikhli 

Kukeri 49.72 -19.60 251.47 

Sadakpore 32.72 -5.18 287.09 

Average 40.77 -12.01 270.22 

 

Jalalpore 

 

Sarav 45.17 3.69 281.67 

Abrama 40.58 -6.13 255.64 

Average 42.99 -0.96 269.34 

Gandevi 

Manekpore 35.38 -11.28 146.35 

Pathri 32.50 -5.36 254.79 

Average 33.94 -8.32 200.57 

Navsari 

Ashtgam 32.32 -23.33 240.47 

Kumbharfalia 0.64 -51.96 196.09 

Average 17.31 -36.89 219.45 

Dist. Average  38.94 -14.05 244.75 



Table 4.20:  Availability and requirement of Ca, P, Cu, Zn, and Mn for a milch cows (400kg) producing 10-12 kg 4%  

                    FCM per day in Navsari district. 

 

Feedstuffs DMI 

(kg/d) 

Daily intake 

Ca 

(g) 

P 

(g) 

Cu 

(mg) 

Zn 

(mg) 

Mn 

(mg) 

 

Concentrates 

 

4.97 

 

68.78 

 

71.82 

 

107.97 

 

579.02 

 

709.85 

 

 

Green fodder 

 

3.75 

 

17.83 

 

10.40 

 

31.84 

 

132.97 

 

216.78 

 

 

Dry fodder 

 

3.95 

 

11.67 

 

4.92 

 

26.81 

 

111.58 

 

843.77 
 

 

Daily intake 

 

12.67 

 

98.28 

 

87.14 

 

166.44 

 

823.56 

 

1770.40 

 

 

Daily requirement 

 

 

- 

 

51.01 

 

32.60 

 

126.71 

 

1013.71 

 

506.86 

Intake as % of 
requirement 

 
- 

 
193.07 

 
268.60 

 
131.11 

 
80.71 

 
349.14 

 
 

 

 



 

Table 4.18:  Availability and requirement of Ca, P, Cu, Zn, and Mn for a milch buffaloes (450kg) producing 8-10 kg 6% 

FCM per day in Navsari district. 

 

Feedstuffs DMI 

(kg/d) 

Daily intake 

Ca 

(g) 

P 

(g) 

Cu 

(mg) 

Zn 

(mg) 

Mn 

(mg) 

 

Concentrates 

 

3.90 

 

53.47 

 

50.18 

 

92.69 

 

444.95 

 

513.17 

 

 

Green fodder 

 

4.22 

 

26.60 

 

11.75 

 

42.73 

 

149.04 

 

209.46 

 

 

Dry fodder 

 

5.18 

 

15.14 

 

6.23 

 

34.77 

 

145.05 

 

1116.62 

 

 

Daily intake 

 

13.30 

 

95.21 

 

68.16 

 

170.18 

 

739.04 

 

1839.25 

 

 

Daily requirement 

 

- 

 

62.53 

 

40.58 

 

132.96 

 

1063.67 

 

531.83 

Intake as % of 

requirement 

 

- 

 

151.93 

 

168.06 

 

127.15 

 

69.16 

 

342.51 

 
 

 



 

Table 4.21: Availability and requirement of Ca, P, Cu, Zn, and Mn for a milch cows (400kg) producing 12-16 kg 4% FCM 

per day in Navsari district. 

 

Feedstuffs DMI 

(kg/d) 

Daily intake 

Ca 

(g) 

P 

(g) 

Cu 

(mg) 

Zn 

(mg) 

Mn 

(mg) 

 

Concentrate 

 

5.87 

 

 

78.36 

 

85.49 

 

138.73 

 

689.94 

 

828.08 

 

Green fodder 

 

3.46 

 

 

15.96 

 

8.86 

 

29.45 

 

120.23 

 

170.70 

 

Dry fodder 

 

3.76 

 

 

11.69 

 

5.18 

 

25.96 

 

108.38 

 

744.91 

 

Daily intake 

 

13.09 

 

 

106.02 

 

99.54 

 

194.14 

 

918.55 

 

1743.69 

 

Daily requirement 

 

- 

 

60.13 

 

38.22 

 

130.86 

 

1046.88 

 

523.44 

Intake as % of 

requirement 

 

- 

 

176.74 

 

259.51 

 

148.17 

 

87.43 

 

332.02 

 
 

 



 

 

Table4.19: Availability and requirement of Ca, P, Cu, Zn, and Mn for a milch buffaloes (450kg) producing 10-13 kg 6% 

FCM per day in Navsari district. 

 

Feedstuffs DMI 

(kg/d) 

Daily intake 

Ca 

(g) 

P 

(g) 

Cu 

(mg) 

Zn 

(mg) 

Mn 

(mg) 

 
Concentrate 

 
4.82 

 

 
67.98 

 
68.74 

 
11.43 

 
580.71 

 
656.24 

 
Green fodder 

 
4.22 

 

 
21.71 

 
12.42 

 
38.33 

 
159.61 

 
254.53 

 
Dry fodder 

 
4.84 

 

 
15.14 

 
6.60 

 
33.63 

 
138.71 

 
979.15 

 
Daily intake 

 
13.88 

 

 
104.82 

 
87.76 

 
183.38 

 
879.02 

 
1889.92 

 
Daily requirement 

 
- 

 
71.12 

 
45.90 

 
138.81 

 
1110.48 

 
555.24 

Intake as % of 

requirement 

 

- 

 

147.24 

 

191.90 

 

132.10 

 

79.10 

 

338.39 

 

 



 

 
 
 
 

 

Table 4.22: Suggested supplementation of Zn to obviate deficiency in cows. 
 

Taluka 
Mineral mixture as per BIS 

specification (g/d) 

 Buffalo Cow 

Vansda 35 15 

Chikhli 35 15 

Jalalpore 25 Adequate 

Gandevi 35 15 

Navsari 45 45 

District 35 20 

 



Tab le 2 .1: Ave rage  pe rcen tage  DCP (%)  and TDN (%)  in take  by  buffaloe s,  taluka wise  in 

                 Mehsana d istr i ct  during  d i f fe ren t se asons (Anonymous, 1991) .  

Season Ta luka DCP (%) TDN (%) 

U A O U A O 
 

 

Summer 

Vij apur 15.00 20.00 65.00 40.00 30.00 30.00 

Mehsana 10.56 47.22 47.22 36.11 36.66 27.22 

Kadi 5.00 42.22 52.77 10.00 78.88 11.11 

Kheralu 10.56 68.33 21.11 5.00 95.00 -  

Patan 10.00 50.00 40.00 10.00 70.00 20.00 

Average 10.00+1.42 45.55+6.94 45.22+6.51 20.22+6.58 62.11+11.14 17.67+4.91 

 

 

Monsoon 

Vij apur 5.56 72.21 22.22 11.11 66.67 22.22 

Mehsana 34.28 43.57 27.14 29.23 48.57 22.14 

Kadi 22.22 72.22 5.56 11.11 55.55 33.33 

Kheralu 25.00 50.55 25.00 25.00 55.00 20.00 

Patan 35.00 60.00 5.00 20.00 35.00 45.00 

Average 24.41+4.77 59.60+5.17 16.98+4.33 19.30+3.27 52.16+4.64 28.54+4.23 

 

 

W inter 

Vij apur 15.00 55.00 30.00 40.00 50.00 10.00 

Mehsana -  33.63 66.36 4.54 66.82 28.63 

Kadi -  70.00 30.00 50.00 45.00 5.00 

Kheralu 10.00 30.00 60.00 50.00 50.00 -  

Patan 10.00 11.11 68.89 30.56 41.66 27.77 

Average 7 .00+2.68 39.95+9.16 51.05+7.79 35.02+7.54 50.70+3.87 14.28+5.28 

U =  Under fee ding ,  A  = Ade quate  fee ding ,  O =  Ove r fee ding  



 

 
Table 2.8 : Feeding plane of buffaloes in Sabarkantha district of North Gujarat(Ghogale, 2003) 

 

Taluka Village 
MY 6 % FCM DMI 

Available Nutrients 
(kg/day) 

Require Nutrients 
(kg/day) 

Available Nutrients 
(% of requirement) 

kg/day DCP TDN DCP TDN DCP TDN 

Khedbrahma 

Matoda 10.84 11.54 16.19 0.98 10.31 1.06 9.35 95.50 108.93 

Morad 10.63 11.07 16.05 1.14 10.02 1.03 9.16 108.96 109.17 

Average 10.73 11.31 16.12 1.06 10.17 1.04 9.25 102.23 109.05b 

Idar 

Phinchod 10.40 11.26 14.55 1.11 9.31 1.02 9.24 109.21 100.90 

Kapoda 11.44 12.78 16.57 1.08 10.62 1.11 9.89 99.98 109.10 

Average 10.92 12.02 15.56 1.09 9.97 1.07 9.57 104.60 105.00 a 

Bhiloda 

Rajendranagar 10.15 10.95 16.06 0.99 10.20 1.02 9.11 97.54 112.56 

Ramnagar 10.73 11.83 16.95 1.11 10.63 1.06 9.37 104.59 113.47 

Average 10.44 11.39 16.51 1.05 10.42 1.04 9.24 101.06 113.02 a 

Bayad 

Demai 11.00 11.99 16.30 1.01 10.49 1.09 9.56 83.99 110.04 

Ubharan 10.00 11.50 16.45 1.03 10.46 1.05 9.35 98.35 111.73 

Average 10.50 11.74 16.38 1.02 10.48 1.07 9.45 91.17 110.88 a 

Modasa 

Dugarwada 10.09 11.45 16.77 1.20 11.11 1.05 9.33 99.34 105.44 

Medhasan 10.18 10.68 15.44 1.00 10.02 1.00 9.00 100.17 111.67 

Average 10.14 11.07 16.11 1.10 10.57 1.03 9.16 99.76 108.58 

Dist. Average  10.58 11.54 16.14 1.06 10.30 1.05 9.35 99.76 109.35 

 

Means bearing different superscripts within column differ significantly (P< 0.05) 

 

 

 



 

Table 2.10 : Percent deficiency / excess of nutrients in buffaloes in Sabarkantha district of North Gujarat 

(Ghogale, 2003) 
 

Taluka Village 

Percent deficit/ excess in 

buffaloes 

DCP TDN 

Khedbrahma 

Matoda - 4.50 8.93 

Morad 8.96 9.17 

Average 2.23 9.05 

Idar 

Phinchod 9.21 0.90 

Kapoda -0.02 9.10 

Average 4.60 5.00 

Bhiloda 

Rajendranagar -2.46 12.56 

Ramnagar 4.59 13.47 

Average 1.06 13.02 

Bayad 

Demai -16.01 10.04 

Ubharan -1.65 11.73 

Average -8.83 10.88 

Modasa 

Dugarwada - 0.66 5.44 

Medhasan 0.17 11.67 

Average - 0.24 8.55 

Dist. Average  -0.24 9.55 

 

 



 

 

Table 2.9 : Feeding plane of cows in  Sabarkantha district of North Gujarat (Ghogale, 2003) 
 

Taluka 
 

Village 

 

MY 

 

4 % FCM 

 

DMI 

Available Nutrients 

(kg/day) 

Require Nutrients 

(kg/day) 

Available Nutrients  

(% of requirement) 

kg/day DCP TDN DCP TDN DCP TDN 

Khedbrahma 

 
 

Matoda 11.06 11.16 12.70 0.84 8.19 0.83 7.18 101.84 114.49 

Morad 12.42 12.08 12.84 0.92 8.27 0.89 7.44 103.37 112.19 

Average 11.74 a 11.62 a 12.77 0.93 8.23 0.86 7.31 102.64 113.34 

Idar 
 

 

Phinchod 14.78 14.41 12.65 1.08 8.55 1.02 8.31 108.05 103.80 

Average 14.78 b 14.41 b 12.65 1.08 8.55 1.02 8.31 108.05 103.80 

Bhiloda 

 

 

Rajendranagar 12.57 13.43 11.61 0.91 8.21 0.95 7.92 95.90 104.95 

Ramnagar 12.60 13.43 12.05 0.98 7.92 0.95 7.92 104.77 100.94 

Average 12.59 a 13.43 b 11.83 0.95 8.07 0.95 7.92 100.34 102.94 

Bayad 

 

 

Demai 14.00 14.40 11.53 0.83 7.97 1.01 8.23 84.79 98.10 

Ubharan 14.91 15.05 12.86 0.93 8.80 1.05 8.48 92.60 104.23 

Average 14.45 b 14.73 b 12.20 0.88 8.38 1.03 8.36 88.70 101.17 

Modasa 

 

 

Dugarwada 12.67 13.69 12.77 0.99 8.62 0.93 8.08 107.03 107.67 

Medhasan 14.00 13.40 13.19 0.92 8.51 0.96 8.01 99.77 111.51 

Average 13.33 b 13.55 b 12.98 0.95 8.56 0.95 8.05 103.40 109.59 

Dist. Average  13.45 13.66 12.45 0.96 8.36 0.97 8.03 101.53 105.71 

 
Means bearing different superscripts within column differ significantly (P< 0.05) 

 

 

 



 

 

 
Table 2.11 :  Percent deficiency / excess of nutrients in cows in Sabarkantha district of North Gujarat (Ghogale , 

2003). 

 

 

Taluka Village 

Percent deficit/ excess in cows 

 

DCP TDN 

Khedbrahma 

Matoda 1.84 14.49 

Morad 17.07 12.19 

Average 9.45 13.34 

Idar 
Phinchod 8.05 3.80 

Average 8.05 3.80 

Bhiloda 

Rajendranagar -4.10 4.95 

Ramnagar 4.77 0.94 

Average 0.34 2.94 

Bayad 

Demai -15.21 -1.90 

Ubharan -7.40 4.23 

Average -11.30 1.17 

Modasa 

Dugarwada 7.03 7.67 

Medhasan -0.23 11.51 

Average 3.40 9.59 

Dist. Average  1.53 5.71 

 

 



 

Table 2.2 : Feeding plane of buffaloes in Patan district of North Gujarat (Chavda, 2003) 

 

 

Taluka Village 
MY 

6 % 

FCM 
DMI 

Nutrient Intake 

(kg/d) 

Nutrients Requirement 

(kg/d) 

Nutrient Intake 

(% of Requirement) 

(kg/d) DCP TDN DCP TDN DCP TDN 

Siddhpur 

Methan 12.33 14.40 16.20 1.248 9.50 1.122 9.46 110.72 100.33 

Nagwasan 11.77 13.33 15.47 1.031 9.51 1.061 9.03 97.34 105.26 

Average 12.05 13.87 15.83 1.140 9.51 1.091 9.24 104.03 102.79 

Patan 

Balisana 11.69 13.53 16.15 1.009 9.56 1.072 9.11 94.30 105.05 

Anavada 10.67 11.25 17.88 0.929 10.17 0.942 8.17 98.37 124.56 

Average 11.18 12.39 17.02 0.969 9.86 1.007 8.64 96.33 114.80 

Chanasma 

Mithi Ghariyal 12.76 14.82 17.35 1.130 10.92 1.146 9.64 98.99 113.86 

Islampura 11.00 12.72 16.57 1.117 9.72 1.026 8.77 108.37 110.75 

Average 11.88 13.77 16.96 1.124 10.32 1.086 9.20 103.68 112.31 

Harij 

Dunavada 10.32 11.27 16.41 1.071 9.93 0.943 8.18 113.69 121.39 

Boratvada 10.71 12.05 18.05 0.923 10.81 0.988 8.50 93.66 127.71 

Average 10.52 11.66 17.23 0.997 10.37 0.966 8.34 103.68 124.55 

Sami 

Mujpur 10.75 12.21 17.26 1.128 10.49 0.997 8.57 113.63 122.99 

Rafu 10.43 11.99 18.07 0.900 11.05 0.985 8.48 92.10 131.14 

Average 10.59 12.10 17.66 1.014 10.77 0.991 8.52 102.86 127.06 

District Average 11.24 12.76 16.94 1.049 10.17 1.028 8.79 102.12 116.30 

 



 

 

Table 2.4: Percent deficit (-)/surplus (+) of nutrients in buffaloes surveyed in Patan district of North Gujarat 
(Chavda, 2003). 

 

Taluka Village 
Nutrients 

DCP TDN 

Siddhpur 

Methan +10.72 +0.33 

Nagvasana -2.66 +5.26 

Average +4.03 +2.79 

Patan 

Balisana -5.70 +5.05 

Anaavada -1.63 +24.56 

Average -3.67 +14.80 

Chansma 

Mithighariyal +1.01 +13.86 

Islampura +8.37 +10.75 

Average +3.68 +24.55 

Harij 

Dunavada +13.69 +21.39 

Boratvada -6.34 +27.71 

Average +3.68 +24.55 

Sami 

Mujpur +13.63 +22.99 

Rafu -7.90 +31.14 

Average +2.86 +27.06 

District Average +2.12 +16.30 



 

 

Table 2.3 : Feeding plane of cows in Patan district of North Gujarat(Chavda, 2003) 

 

Village 
MY 

4 % 

FCM 
DMI 

Nutrient Intake 

(kg/d) 

Nutrients 

Requirement (kg/d) 

Nutrients Intake 

(% of Requirement) 

(kg/d) DCP TDN DCP TDN DCP TDN 

Methan 15.45 16.66 15.04 1.270 8.70 1.129 9.00 112.57 98.34 

Nagwasan 17.78 18.73 14.27 1.044 9.07 1.243 9.74 83.76 93.55 

Balisana 10.71 11.20 12.80 0.853 7.59 0.832 7.19 102.89 105.64 

Mujpur 10.83 11.26 13.70 0.916 8.20 0.836 7.21 110.04 113.87 

 

 

 
 

 

 

 

 
 

 

 

 
 

 

 

 



 

 

 
Table 2.12 : Percent of buffaloes underfed, moderately underfed, adequately fed, moderately overfed and overfed  

out those surveyed in Sabarkantha district of North Gujarat(Ghogle, 2003). 

 

Taluka DCP TDN 

 U MU A MO O U MU A MO O 

Khedbrahma 42.10 14.28 28.57 15.06 0 5 15.36 57.87 21.77 5 

Idar 24.24 18.18 6.06 39.39 12.12 12.12 27.27 30.30 21.21 9.09 

Bhiloda 25.00 17.85 28.57 17.85 10.71 3.57 - 39.28 46.42 10.71 

Bayad 50.00 5.00 25.00 15.00 5.00 5 15 30 40 10 

Modasa 22.72 31.81 - 18.18 27.27 - 2 6 11 3 

 

 

 

Table 2.13 : Percent of cows underfed, moderately underfed, adequately fed, moderately overfed and overfed out 

those surveyed in Sabarkantha district of North Gujarat (Ghogle, 2003) 
 

Taluka DCP TDN 

 U MU A MO O U MU A MO O 

Khedbrahma 24.13 25.86 3.44 32.75 15.51 3.00 4.00 14.00 27.00 10.00 

Idar 22.22 11.11 22.22 11.11 33.33 - 66.66 - 33.33 - 

Bhiloda 41.17 11.76 11.76 17.64 17.64 17.64 52.94 11.76 58.82 11.76 

Bayad 48.00 20.00 24.00 8.00 - 20.00 28.00 24.00 28.00 - 

Modasa 30.00 10.00 30.00 10.00 20.00 10.00 20.00 10.00 40.00 20.00 

 

U -U nderf ed (<90 % of  requi rement),  MU -Modera tel y Underf ed (>90 to  <100 % of  

requi rement),  A -Adequa tel y  f ed (>100  to  <110 % of  requi rement),  MO –  Modera tely 
ove rf ed (>110 to  < 125 % of  requi rement),  O –  Ove rf ed- (>125% of  requ i rement)  

 



 

 

Table 2.6: Percent of buffaloes underfed, moderately underfed, adequately fed, moderately overfed and overfed 

out those surveyed in Patan district of North Gujarat (Chavda, 2003).. 

 

Taluka DCP TDN 

 U MU A MO O U MU A MO O 

Sidhpur 6.98 39.53 34.88 11.63 6.98 - 23.25 44.19 32.56 - 

Patan 32.14 35.17 14.29 14.29 3.57 - 7.14 39.29 25.00 28.57 

Chanasma 22.58 12.90 19.35 38.17 8.46 - 3.23 29.03 58.06 9.68 

Harij 23.26 16.28 30.23 18.60 11.63 - - 9.30 51.16 39.54 

Sami 31.28 27.27 13.64 18.18 9.09 - 9.09 9.09 13.64 68.18 

 

 

 

Table 2.7: Percent of cows underfed, moderately underfed, adequately fed, moderately overfed and overfed out 

those surveyed in Patan district of North Gujarat (Chavda, 2003). 
 

Taluka DCP TDN 

 U MU A MO O U MU A MO O 

Methan 27.27 18.18 9.09 9.09 36.37 27.27 27.27 27.27 9.09 9.09 

Nagvasana 77.77 16.67 5.56 - - 27.77 61.11 5.56 5.56 - 

Balisana - 28.57 57.14 14.29 - - - 100.00 - - 

Mujpur - 16.67 16.67 66.66 - - - 16.67 83.33 - 

 
U -U nderf ed (<90 % of  requi rement),  MU -Modera tel y Underf ed (>90 to  <100 % of  

requi rement),  A -Adequa tel y  f ed (>100 to  <110 % of  requi rement),  MO –  Modera tely 

ove rf ed (>110 to  < 125 % of  requi rement),  O –  Ove rf ed- (>125% of  requ i rement)  

 
 



Table 2.14: Nutritional status of animals in Surendranagar district (Parnerkar et al. 2006) 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Particulars DCP TDN 

Winter Summer Monsoon Winter Summer Monsoon 

Cows 

Under fed 73 66 61 12 52 36 

Adequately fed 17 25 27 57 30 49 

Over fed 10 09 12 31 18 15 

Buffaloes 

Under fed 58 56 40 18 38 30 

Adequately fed 23 33 48 47 33 45 

Over fed  19 11 12 35 29 25 



 

Tab le 2 .15 : Ave rage e st imate d le ve l o f nutr ien t supplie d to  buffaloe s in comparison                 

                         to  thei r  calculate d re qui re ments (Lal  e t a l. , 1995) . 

 DM   

(kg) 

DCP  (%) 

(g)  

TDN (%) 

(kg) 

Category I 

Estimate d 

re qui re ment 

11.5+0.3 

(10-12) 

600 

(382-900) 

5 .6+0.40 

(4-6 ) 

Actually suppl ied 8 .35+1.2 

(7-12) 

402 

(280-800) 

4 .0+0.56 

(3 .0-5.8 ) 

Percen t de viat ion -28 

(10-40) 

-33 

(8-50) 

-29 

(12-50) 

Category II  

Est imate d 

re qui re men t 

14.2+0.2 

(12-15) 

1120 

(1000-1500) 

10.0 

(8 .0-12.8) 

Actually suppl ied 14.0+0.5 

(12-15) 

975 

(780-1500) 

7 .4 

(6 .6-8.4 ) 

Percen t de viat ion Ni l -12  

( -20 to  +20) 

-24  

(18 to  40) 

            ( ): Figures given in parentheses indicates range.   

 
 

 

 

 

 
 



 

 

 
Table 2.35 :  Average estimated levels of Cu, Mn and  Zn supplied to cows in comparison to their    calculated 

requirements in Patan district of Gujarat (Chavda, 2003). 

Village 

Mineral Intake 

(mg/d) 

Mineral Requirement 

(mg/d) 

Mineral Intake 

(% of Requirement) 

Zn Cu Mn Zn Cu Mn Zn Cu Mn 

Methan 987.08 150.36 925.98 1203.42 150.43 601.71 81.71 99.44 153.63 

Nagwasan 1030.29 173.84 839.06 1141.82 142.73 570.91 90.22 122.08 147.93 

Balisana 774.33 97.19 820.97 1023.77 127.97 511.89 75.90 76.03 160.68 

Mujpur 570.65 156.45 712.43 1095.73 136.97 547.87 52.05 114.21 130.03 

 

 
 

Table 2.36 : Percent deficit (-)/surplus (+)of Cu, Mn and Zn in cows surveyed in Patan district of Gujarat 

(Chavda, 2003). 

Village Cu Mn Zn 

Methan -0.56 +53.63 -18.29 

Nagvasana +22.08 +47.93 -9.78 

Balisana -23.97 +60.68 -24.10 

Mujpur +14.21 +30.03 -47.95 

 



 

Table 2.37 : Percent deficit (-)/surplus (+) of  Cu, Mn and Zn in buffaloes surveyed in Patan district of Gujarat 

(Chavda, 2003). 
 

Taluka Village Cu Mn Zn 

Siddhpur 

Methan -6.95 +31.27 -30.03 

Nagvasana -0.42 +25.65 -26.90 

Average -3.69 +28.46 -28.46 

Patan 

Balisana -4.94 +47.42 -37.38 

Anaavada -48.40 +12.98 -44.48 

Average -26.33 +30.20 -40.93 

Chansma 

Mithighariyal -37.08 +32.00 -52.88 

Islampura -22.21 +48.37 -42.04 

Average -29.64 +40.19 -47.46 

Harij 

Dunavada -20.16 +26.22 -39.16 

Boratvada -34.41 +9.10 -57.18 

Average -27.28 +17.66 -48.17 

Sami 

Mujpur -3.99 +12.15 -64.68 

Rafu -22.03 +19.49 -68.96 

Average -13.01 +15.82 -66.82 

District Average -20.06 +26.47 46.37 

 



Tab le 2 .16  : Nutrien ts supply  to  mi lch  buffaloe s unde r di f fe ren t categorie s  (Lal e t a l.,   

                  1998 a) .   

Category Nutrients (kg) 

 DM  (kg) DCP  (%) TDN (%) 

I Supplie d - - - 

Re qui re d 8.8 0 .525 5.0 

II Supplie d 11.6 0 .775 6.62 

Re qui re d 11.5 0 .820 7.30 

% Short - 5 .5 9 .31 

III Supplie d 15.75 1.282 9.81 

Re qui re d 14.00 1.200 10.50 

% Short - - 6 .5 

 

 

 

 

 
 

 

 



 

 

Tab le 2 .17  : Nutr it i onal status o f  h igh yie lding  Murrah b uffalo  (Lal  e t a l. ,  1999) . 

 

Season Nutrients (kg) 

 DM  (kg) DCP  (%) TDN (%) 

W inter Supplie d 17.40 1.907 12.08 

Re qui re d 17.18 1.500 12.50 

Exce ss  (+)/de f i ci t  ( -) +  0 .22 +  0 .407 - 0 .42 

Summer Supplie d 17.0 1 .870 11.93 

Re qui re d 17.0 1 .250 11.20 

Exce ss  (+)/de f i ci t  ( -) 0 .0 +  0 .620 +  0 .73 

 

 

 
 

 



 

 

Tab le 2 .18  : Fee ding  plane o f  mi lch  buffaloe s wi th  di f fe ren t le vels o f  milk 

product ion   (Singh  e t a l .,  2001) .   

 

M ilk  Yield 

(kg) 

TDN (%) (kg) CP  (kg) 

Requ ired Supplied % Excess Requ ired Supplied % Excess 

8.81+0.43 

(5 .5-10.0) 

7 .17 b+0.06 

(5 .64-8.86) 

7 .64 a+0.07 

(5 .30-10.68) 

6 .42 1.300 y+0.01 

(0 .933-1.637) 

1 .471x +0.09 

(0 .470-2.500) 

13.15 

12.60+0.17 

(11-18) 

9 .25 b+0.08 

(8 .08-11.87) 

9 .77 a+0.13 

(6 .70-11.93) 

5 .56 1.780 y+0.02 

(1 .543-2.418) 

2 .054x +0.04 

(1 .175-2.584) 

15.52 

            ( ) :Figures given in parentheses indicates range.   

 

 
 

 

 



Tab le 2 .19  : Ave rage  DM (KG) ,  DCP (%)  and TDN (%)  suppl ie d to  the  an imal  round the      

ye ar (kg/h/d)  (Lal  e t a l. ,  1998 b) . 

Season Category of farmers Average 

L andless M arginal Small M edium Large 

Dry M atter 

Rainy 10.97 a+0.16 10.04 b+0.18 12.32 b+0.17 12.16 b+0.22 11.96 b+0.19 11.89+0.1 

W inter 13.03+0.24 12.63+0.20 12.71+0.18 12.97+0.19 12.87+0.16 12.84+0.21 

Summer 10.72 a+0.13 11.97 b+0.20 12.20 a+0.23 12.00 bc+0.22 11.68 bc+0.25 11.71+0.24 

DCP  (%) 

Rainy 0.45 a+0.02 0.52 b+0.07 0.62c+0.04 0.64c+0.04 0.59c+0.05 0.58+0.04 

W inter 0.40 a+0.01 0.56 b+0.02 0.74c+0.02 0.79c+0.02 0.78c+0.02 0.65+0.02 

Summer 0.39 a+0.01 0.50 b+0.01 0.55c+0.01 0.58c+0.01 0.54c+0.02 0.51+0.02 

TDN (%) 

Rainy 5.89 a+0.19 6.32 b+0.08 6.51 b+0.21 6.87c+0.12 6.76c+0.16 6.47+0.22 

W inter 6.28 a+0.13 6.42 ab+0.09 6.72 b+0.09 7.09c+0.11 70.8c+0.11 6.72c+0.12 

Summer 5.61 a+0.07 6.29 b+0.10 6.37 b+0.13 6.37 b+0.14 6.17 b+0.14 6.16+0.14 

a,b,c  Fi gure bea ri ng  diff e rent supe rsc rip ts i n  a  row diff e r si gnif ica ntly  (P<0.01).  



 

 

Tab le 2 .20  : Intake  of  DM (KG) , DCP (%)  and TDN (%)  (kg/d)  in  buffaloe s maintaine d by 

d i f fe ren t g roups of  farmers(S ingh  e t a l. , 1998) . 

 

Particu lar 

Groups of farmers 

 I II III IV 

DM  (KG ) Calves 2.33 a+0.16 2.44 a+0.13 1.19 b+0.18 2.50 a+0.26 

Non-mi lch 4.77 a+0.50 5.87 a+0.56 6.23 b+0.46 5.19c+0.46 

M ilch 9.18+0.15 9.64+0.23 9.93+0.20 9.50+0.22 

DCP  (%) Calves 0.03 a+0.01 0.04 a+0.02 0.07 b+0.02 0.08 b+0.01 

Non-mi lch 0.05+0.01 0.09+0.02 0.11+0.02 0.08+0.01 

M ilch 0.31+0.02 0.33+0.02 0.36+0.01 0.37+0.02 

TDN (%) Calves 0.98 a+0.07 1.09 b+0.07 0.86+0.09 1.08 b+0.11 

Non-mi lch 2.13+0.27 2.70+0.28 2.70+0.25 2.28+0.29 

M ilch 4.24+0.10 4.40+0.12 4.58+0.13 4.44+0.13 

a,b,c  Fi gure  bearing  diff e rent supe rsc rip ts i n  a  row f o r a  ca tego ry  dif f er signif icantly 

(P<0.05). 

 



 

 

Tab le 2 .21 :  Ave rage  quanti ty  o f  nutrie nts o f fe re d  to  and re quired by  the  di f fe rent 

categorie s o f  an imals wi th  the  me an  value s o f  o f fe red/re quire d rat io  (Sharma 

and Chande r,  1968) . 

 
Nutrients 

Categories of Animals 

Cow s in mi lk   

(kg) 

Buffaloes 

in mi lk   

(kg) 

Cow s dry 

 

(kg) 

Buffaloes dry 

(kg) 

Dry M atter 

Offe re d 7.44 9.98 6.26 10.25 

Re qui re d 4.81 9.30 4.90 9.75 

Me an value o f 

o f fe re d/re qui re d 

rat io 

1 .55+0.13 1.09+0.08 1.28+0.09 0.97+  0.08 

DCP  (%) 

Offe re d 0.118 0.207 0.112 0.119 

Re qui re d 0.225 0.397 0.204 0.297 

Me an value o f 
o f fe re d/re qui re d 

rat io 

0 .58+ 
0.15 

0.54+ 
0.06 

0.57+ 
0.13 

0.42+ 
0.12 

TDN (%) 

Offe re d 3.31 4.60 2.98 4.39 

Re qui re d 2.29 4.15 2.32 3.51 

Me an value o f 

o f fe re d/re qui re d 

rat io 

1 .47+ 

0.14 

1.11+ 

0.07 

1.45+ 

0.13 

1.30+ 

0.14 

 

 



 

Tab le 2 .22  :  Ave rage  quantity  o f  nutri en ts o f fere d and nutrie n ts avai lab le   to  the  stal l -fed 

an imals in  comparison  wi th  the ir  re qui re ments (Sharma and Chande r,  1971) .  

 

 

Nutrients 

Categories of Animals 

 
Cow s in mi lk   

 

(kg) 

 
Cow s dry 

 

(kg) 

 
Buffaloes 

in mi lk   

(kg) 

 
Buffaloes dry 

 

(kg) 

Dry M atter 

Re quire d 5.59 4.68 10.50 9.82 

Offe re d 6.32 4.18 10.13 9.36 

Avai lab le 4 .95 4.00 8.68 7.82 

Me an  of  rat ios o f 

avai lab le / re qui red 

quanti t ie s 

0 .97 0.85 0.83 0.79 

DCP  (%) 

Re quire d 0.264 0.217 0.332 0.327 

Offe re d 0.141 0.073 0.236 0.058 

Avai lab le 0 .141 0.073 0.236 0.058 

Me an  of  rat ios o f 

avai lab le / re qui red 

quanti t ie s 

0 .58 0.29 0.72 0.24 

TDN (%) 

Re quire d 2.59 2.44 3.70 3.73 

Offe re d 3.55 2.24 5.06 4.58 

Avai lab le 2 .95 2.11 4.34 3.85 

Me an  of  rat ios o f 

avai lab le / re qui red 
quanti t ie s 

1 .14 0.95 1.16 1.07 



 

 

Tab le 2 .23  :  In take o f  DM (kg) ,  DCP (%) and TDN (%)  in  buffaloe s main tained by  d i f ferent 

                       l and hold ing  groups (Randhe  e t a l .,  1993) . 

Nutrient 

Intake 

Buffaloes L and holding groups of farmers 

I II III IV V V I V II 

DM   (kg) Dry 4.61+0.15 4.78+0.26 3.89+0.20 4.99+0.16 5.54+0.09 5.44+0.14 5.40+0.18 

M ilch 5.57+0.16 5.51+0.13 5.69+0.16 5.64+0.14 5.68+0.15 5.76+0.14 6.31+0.13 

DCP   

(kg) 

Dry 0.192+ 

36.61 

0.209+ 

40.34 

0.224+ 

37.56 

0.237+ 

30.62 

0.285+ 

34.16 

0.267+ 

49.10 

0.291+ 

60.01 

M ilch 0.421+ 

24.03 

0.422+ 

25.89 

0.414+ 

26.16 

0.413+ 

22.81 

0.455+ 

27.70 

0.514+ 

23.20 

535.47+ 

21.89 

TDN (kg) Dry 5.34+0.24 5.38+0.24 4.85+0.37 5.52+0.17 5.72+0.23 5.46+0.30 5.91+0.23 

M ilch 5.19+0.11 6.02+0.12 5.95+0.20 6.06+0.18 6.38+0.16 6.23+0.14 6.60+0.14 

 

 



Tab le 2 .24  :  Def i cit  ( -)/Surplus (+ ) o f  nutr ien t in  buffaloe s main taine d by  di f fe ren t       

  l andhold ing g roups (Randhe  e t a l . , 1993) . 

Nutrient 

Intake 

Buffaloes L and holding groups of farmers 

I II III IV V V I V II 

DM  (kg)  Dry -0 .64* 

(12.19) 

-0 .47 

(8 .95) 

-0 .86 

(16.38) 

-0 .26 

(4 .95) 

+0.29* 

(5 .52) 

+0.19 

(3 .61) 

+0.15 

(2 .85) 

M ilch -2 .43* 

(30.37) 

-2 .49* 

(31.13) 

-3 .31* 

(28.87) 

-2 .36 

(29.5 ) 

-2 .32* 

(29.0 ) 

-2 .24* 

(28.0 ) 

-1 .69* 

(21.12) 

DCP  (%)  Dry +5.14 

(2 .74) 

+22.63 

(12.10) 

+37.88 

(20.25) 

+50.25 

(26.87) 

+98.20* 

(52.51) 

+80.83 

(43.22) 

+104.75* 

(56.01) 

M ilch -43.49 

(9 .35) 

-28.92 

(6 .40) 

-86.37* 

(17.60) 

-68.83* 

(14.28) 

-49.14 

(9 .73) 

-8 .18 

(1 .56) 

-24.47 

(4 .37) 

TDN (%) Dry +3.07* 

(135.24) 

+3.11* 

(137.00) 

+2.58* 

(113.65) 

+3.25* 

(143.17) 

+3.45* 

(151.98) 

+3.19* 

(140.52) 

+3.64* 

(160.35) 

M ilch +1.47* 

(33.10) 

+1.68* 

(38.70) 

+1.34* 

(29.06) 

+1.51* 

(38.18) 

+1.66* 

(35.16) 

+1.39* 

(28.71) 

+1.50* 

(29.41) 

*  =  P<0.05



 

 

Tab le 2 .25   :  Se ason  wise  DM (KG) I (kg/d)  o f  mi lch  Marathwadi  buffaloe s (Patange  e t a l., 
2002) . 

 

Season Category Average 

I II III IV V 

M onsoon 6.32 a+0.19 6.45 a+0.19 6.64 a+0.16 6.87 a+0.25 8.34 b+0.13 7.11+0.15 

W inter 7.03 a+0.10 7.73 b+0.10 7.92 b+0.13 8.81c+0.20 8.98c+0.13 8.22+0.10 

Summer 5.30 a+0.17 9.53 b+0.13 8.45c+0.16 10.65 c+0.25 9.68d +0.13 8.39+0.14 

Average 6.18 a+0.10 6.86 b+0.17 7.65c+0.14 8.80d +0.11 9.10c+0.11 7.61+0.13 

a,b,c ,d Fi gure  bearing diff erent supe rsc ri p ts i n a  row dif f er si gnif icantl y (P<0.05).  

 

 

 



 

Tab le 2 .26  :  Dai ly  DCP (%)  and TDN (%)  (kg)  supplie d to  mi lch  Marathwadi  buffaloe s in 

d i f fe ren t se ason  (kg  + S .E.)  (Patange  e t a l. ,  2002) . 

Season Nutrient Category Average 

I II III IV V 

Monsoon DCP 
(%) 

Supplied 0.420b+0.006 0.338a+0.005 0.346a+0.007 0.464c+0.007 0.523d+0.005 0.422+0.002 

% Deficit (+) Surplus +0.71 -42.80 -42.77 -7.54 +2.86 -15.16 

TDN 
(%) 

Supplied 3.70a+0.07 3.78a+0.03 3.94b+0.09 4.13c+0.04 4.98d+0.05 4.23+0.12 

% Deficit (+) Surplus -14.05 -25.69 -21.06 -16.46 +2.00 -11.58 

Winter DCP 
(%) 

Supplied 0.455b+0.008 0.386a+0.010 0.440b+0.008 0.539c+0.011 0.468b+0.004 0.458+0.003 

% Deficit (+) Surplus -8.13 -40.67 -20.22 -0.55 -18.16 -16.81 

TDN 
(%) 

Supplied 4.23a+0.10 4.49a+0.07 4.65b+0.05 5.32c+0.04 5.18c+0.03 4.83+0.04 

% Deficit (+) Surplus -12.52 -14.25 -8.17 +3.75 -0.38 -4.96 

Summer DCP 
(%) 

Supplied 0.365a+0.00 0.418b+0.004 0.520c+0.010 0.613d+0.012 0.436b+0.009 0.471+0.002 

% Deficit (+) Surplus -20.2 -25.83 +0.73 +16.43 -13.9 -5.94 

TDN 
(%) 

Supplied 3.18a+0.03 3.81+0.03 5.04c+0.04 6.02+0.05 6.26c+0.04 5.10+0.09 

% Deficit (+) Surplus -37.73 -31.23 +2.77 18.43 +23.48 +5.68 

Average DCP 
(%) 

Supplied 0.418b+0.004 0.393a+0.002 0.452c+0.006 0.551e+0.006 0.500d+0.003 0.460+0.003 

% Deficit (+) Surplus -11.96 -33.07 -13.71 +5.08 -5.2 -10.86 

TDN 
(%) 

Supplied 3.71a+0.05 4.05b+0.04 4.53c+0.03 5.17d+0.03 5.35e+0.02 4.65+0.02 

% Deficit (+) Surplus -23.45 -22.96 -8.6 +3.67 +6.35 -5.80 

a,b,c ,d,e  Fi gure bea ri ng  diff e rent supe rsc rip ts i n  a  row diff e r si gnif ica ntl y  (P<0.05).  



 

 

 

Tab le 2 .27  :  Daily  DCP (%)  and TDN (%)  (Kg )  suppl ie d to  milch  Marathwadi  buffaloe s in 

                   di f fe ren t se ason  (kg +  S .E.)  (Handa and Gi ll ,  1989) . 

Nutrients Category Cluster Ludhiana 
district 

I II III IV Doraha Jagraon 

Supplied (kg/h/d) 

DM (Kg) 8.95+0.56 11.85+0.32 10.89+0.39 12.69+0.20 11.54+0.27 10.65+0.38 11.10+0.2

4 

DCP (%) 0.40+0.01 0.82+0.05 0.67+0.07 0.68+0.06 0.65+0.05 0.68+0.14 0.67+0.07 

TDN (%) 4.12+0.19 7.399+0.23 6.51+0.26 7.91+0.16 6.47+0.27 6.46+0.25 6.46+0.18 

% of Requirement 

DCP (%) 89.6 128.3 118.5 112.3 109.9 118.3 114.9 

TDN (%) 88.3 134.7 120.1 138.7 115.5 119.1 117.1 



 



 

  Tab le 2 .28  :  Ave rage  nutrie nt in take pe r mi lch  an imal  (Badal  and Dhaka, 199 8). 

 Per mi lch animal per day (kg) 

Buffalo Crossbred cow Local cow 

Total intake 

TDN (%) 3 .557 4.158 2.529 

DCP (%) 0 .208 0.328 0.135 

Recommended intake (ICAR, 1985)  

TDN (%) 4 .690 4.710 4.180 

DCP (%) 0 .412 0.420 0.327 

Requirement deficient (%) 

TDN (%) 24.16 11.72 39.50 

DCP (%) 49.52 21.91 58.72 

 

 



Tab le 2 .29  : The trace  element content (ppm) o f feed and fodder samples collected during  

                    di fferent se asons from Panchmahal d istri ct  of  Gujarat . (Desai e t a l., 1984)  

Type Feedstuffs Cu (ppm) Mn (ppm) Zn (ppm) 

Seeds and grains 

  

  

  

  
  

  

  

  

  
  

  

  

Cotton 10.13 14.97 28.67 

Dhandhan 18.34 75 34.4 

Gram 7.78 45 23.22 

Kodra 8.33 57.5 20.64 

Maize 4.06 11.06 23.62 

Milo 3.88 15 12..47 

Paddy 4.79 18.99 18..73 

Paddy (black) 5.1 57.94 24.57 

Puvad 7.62 25.25 36.77 

Sheria 15..36 30.83 59.24 

Tulsa 13.06 60 26.32 

Udid 6.11 25 25.37 

Wal 8.06 31.25 20.62 

Oil cakes 

  

  
  

Groundnut 16.85 58.82 39.42 

Mahuda(expeller) 4.92 13.59 24.03 

Mahuda 4.79 9.5 23.74 

Til 27.41 33.91 90..81 

Chunies 

  

  

  

Gram 7.41 90.56 32.24 

Guar 13.33 27.5 24.51 

Tuar 12.11 59.15 32.6 

Udid 15.11 112.14 34.06 

Bhardo 
  

  

  

  

Barley 2.66 14.24 38.59 

Guar 8.36 22.2 31.24 

Kulti no 63.3 24.4 

Vari 9.05 28.49 37.36 

Wheat 7.13 47.57 43.53 



 

Table 2.29 : Continued… 

 

Type Feedstuffs Cu (ppm) Mn (ppm) Zn (ppm) 

Polish, kuski, 

brans 

  

  

  
  

  

Rice polish 7.78 142.5 26.66 

Rice kuski 7.18 143.37 30.98 

Rice bran(parboiled) 10 103.75 21.72 

Vari bran 4.79 121.85 31.78 

Wheat bran 8.69 135.3 81.63 

Wheat flour 3.2 41.15 33.48 

Hulls, chhalla 

  
  

Bajri 8.61 61.25 22.79 

Rajgira 14.44 112.5 27.52 

Tur 7.5 21.25 17.85 

CM 

  

  

Comp.CM(A) 22.12 91.18 36.81 

Comp.CM(N) 15.57 177.44 47.11 

Comp.CM(R) 20.77 126.6 31.78 

HMCM 
  

  

  

  

  

CM (puvad) 7.78 100.28 25.51 

CM(puvad bafnu) 6.04 60.14 32.73 

CM(boiled puvad bafnu) 6.38 76.25 21.72 

CM 8.84 76.59 27..87 

Bhardo mix. 3.2 83.34 32 

CM(Poultry feed) 13.33 117.5 29.24 

 

 

 
 

 

 

 
 



 

Table 2.29 : Continued… 

 

Type Feedstuffs Cu (ppm) Mn (ppm) Zn (ppm) 

Green fodder 

  
  

  

  

  
  

  

  

  

  
  

  

  

  

  
  

  

  

  
  

  

  

  

  
  

Arotaro 5.51 43.78 29.89 

Akalu baklu 6.95 206.31 38.59 

Anghido 6.39 66.47 31.78 

Athimadhi 7.99 15.54 34.05 

Bhatadi 3.73 54.21 28.4 

Chil 13.33 147.5 92.02 

Dharo 9.73 57.52 32.9 

Gamthio 10.65 85.46 44.28 

Gharko 5.33 194.65 28.37 

Gugari 3.73 58.55 30.65 

Kagada 7.99 71.21 22.7 

Kanajaro 1.19 126.66 35.33 

Karkario 3.73 68.06 31.78 

Koobabul 7.46 39.56 22.7 

Kutri 8.58 90.2 34.62 

Leparvy 13.85 74.38 30..08 

Samo 7.12 140.85 31.78 

Sheran 2.4 41.79 21.85 

Sukali 4 64.1 22.43 

Sukari 6.39 82.09 31.21 

Tandaljo 8.89 67.5 156.62 

Vakumbo 10.56 15 32.25 

wild chikory 13.89 51.25 27.31 

Zari 5.89 83 30.75 

Zinzvo 5.96 70.98 34.51 

Mixed green grass 9 92.37 28.29 



 

 

Table 2.29 : Continued… 
 

Type Feedstuffs Cu (ppm) Mn (ppm) Zn (ppm) 

Cultivated green fodder 
  

  

  

  
  

  

  

Bajri 5 35 11.61 

Jowar  7.22 40 13.09 

Lucerne 11.85 45.83 20.5 

Maize 4.96 24.5 23.56 

Mustard plant 8.33 65 27.95 

Rajgira plant 3.88 30 16.34 

Sugarcane tops 3.33 55 10.75 

Wall plant 5.56 42.5 14.32 

Dry fodder 

  

  

  

  

Bhatadi 4.17 62.19 12.68 

Forest grass 1.38 44.38 15.05 

Roza 5.56 100 22.79 

Sukali 3.88 40 8.6 

Mixed grass 6.67 55 17.2 

Straws 

  

  
  

  

  

  

  

Bajri 4.33 29.51 15.48 

Bant 4.07 49.83 12.47 

Bavto 2.78 20 21.26 

Jowar  4.55 37.5 26.43 

Kodra 6.67 132.5 20.64 

Maize 3.88 35.94 16.22 

Paddy 4.74 400.14 21.95 

Wheat 4.53 55.83 9.39 

 

 

 
 



Table 2.29 : Continued… 

Type Feedstuffs Cu (ppm) Mn (ppm) Zn (ppm) 

Gotars 

  

  

  
  

  

  

  

Gram 8.89 85.83 12.47 

Groundnut plant 8.33 100 12.04 

Groundnut 8.43 132.92 15.74 

Groundnut stem 5.56 79.58 12.4 

Pea 6.67 47.5 18.06 

Tuar 8.33 75.83 15.27 

Udid 7.22 52.5 18.91 

Wal pod covers 12.78 75 12.9 

Tree leaves and 

creepers 
  

  

  

  

  
  

  

  

  

Castor 12.78 315 13.1 

Dhamas 14.44 140 13.52 

Dharido 12.78 60 37.41 

Dhahardi 13.33 145 32.25 

Gansayadi 18.89 115 26.23 

Khakhar 5.37 97.33 6.59 

Neem 4.44 30 13.3 

Pipal 7.78 20 22.08 

Sag 7.22 61.5 15..91 

Wav creeper  12.78 30 15.91 

Miscellaneous 

  

  

  

  
  

  

  

  

Acacia pods 6.11 20 19.78 

Cotton boll 5.86 44.31 154.36 

Cotton ball cover 5.14 21.25 10.32 

Groundnut shell 7.78 35 9.03 

Mahuda flower 2.51 14.05 14.43 

Mahuda flower(extracted) 9.59 50.54 32.35 

Maize cob cover 4.31 15 17.53 

Prosophis pods 9.44 15 19.78 

Sheria boll(green seeds) 5 52.5 20.21 



 

Tab le 2 .30  : Trace minearl  content of  feeds and fodder samples collected from  Banaskantha 

distri ct  of  Gujarat  (Desai e t a l., 1985) .  

Type Feedstuffs Ca% P (ppm) Cu (ppm) Mn (ppm) Zn (ppm) 

Green fodders 

  

  
  

  

Dhaman 0.78 0.21 14.2 75.75 12.81 

Jermado - - 16.49 71.98 14.4 

Kuri  0.4 0.41 13.36 70.07 31..52 

Tarado - - 19 119.3 23.04 

Mixed green 0.6 0.21 11.79 100.37 14.96 

Cultivated green fodders 

  
  

  

  

  

Bajri 1.21 0.11 7.31 55.52 11.4 

Rajka bajri 0.68 0.39 13.22 62.32 18.94 

Jowar 1.42 0.19 10.03 79.81 17.63 

Kubabul 1.94 0.25 10.86 39.77 13.9 

Lucerne 1.76 0.3 14.96 48.53 17.48 

Sarson - - 17.12 76.34 31.81 

Tree leaves and creepers 

  

Khakhar 2.98 0.14 10.72 77.5 48.91 

Wev creeper  1.49 0.5 19.63 91.09 27 

Dry fodders 

  

  

  

  
  

  

  

  

  
  

Bajri 0.63 0.15 7.32 32.26 10.6 

Jowar 0.4 0.12 6.86 33.52 13.63 

Wheat 0.36 0.04 5.67 43.81 6.35 

Mixed straw 0.53 0.1 5.57 48 9.81 

Mixed straws + Gotar 1.89 0.1 3.34 65.93 10.73 

Guar gotar  1.14 0.09 9.19 28.92 7.8 

 Guar stems 0.45 0.06 7.72 26.03 5.4 

Mung gotar 2.93 0.18 8.35 87.91 11.72 

Mung stems 1.04 0.12 7.52 30.65 10.32 

Tur gotar 1.31 0.1 9.33 69.4 15.45 

Mixed gotar 2.15 0.08 10.16 94.27 13.4 



 

 

Tab le 2.31 : The mineral status of feeds and fodders in Mehsana distri ct of Gujarat               

                      (Garg  e t a l., 1999)  

Feedstuffs Ca (%) P(%) Cu (ppm) Mn (ppm) Zn (ppm) 

Bajra grain 0.03 0.3 8.11 20.4 37.14 

Bajra husk 0.14 0.14 7.08 32.37 13.25 

Bajra straw 0.41 0.14 1096 51.03 16.93 

Cotton seed cake 0.3 0.58 23 46.66 49.44 

chikodi 1.6 0.44 34.78 143.55 43.52 

Sorghum green 0.2 0.23 9.39 37.19 25.91 

Sorghum straw 0.38 0.14 3.53 64.82 14.69 

Sagardan 1.08 0.93 36.46 97.71 58.27 

Hybrid napier 0.64 0.29 16.23 111.2 21.81 

Local grass 0.44 0.19 7.78 58.1 16.79 

Lucern green 1.74 0.33 28.57 84.09 35.55 

Oat green 0.6 0.44 26 170.9 21.33 

Isabgul husk 0.24 0.33 8.4 13.77 26.72 

Wheat grain 0.05 0.3 8.73 40.85 32.13 

Wheat straw 0.19 0.07 3.48 42.48 5.99 

 



 

Tab le 2 .32 : Mineral content of  feedstuf fs (% of  DM (kg) ) f rom different vi llage s o f   

                     Junagadh distri ct  o f Gujarat (Garg  e t a l., 2002).                                                                                                              

Type Feedstuffs Ca (%) P (%) 

Straw 
  

  

  

  

Bajra 0.54 0.08 

Groundnut 1.78 0.12 

Sorghum 0.59 0.12 

Maize 0.68 0.12 

Wheat 0.46 0.03 

Concentrate 

  
  

  

  

  

  
  

  

  

Cottonseed cake 0.23 0.59 

Groundnut cake 0.31 0.53 

Bajra grain 0.05 0.35 

Sorghum grain 0.04 0.26 

Maize grain 0.03 0.26 

Wheat grain 0.07 0.31 

Wheat bran 0.1 0.72 

Dudhdhara dan 0.85 0.34 

Dudhganga dan 5.97 0.16 

Sardar dan 1.89 0.56 

Fodder and grass 

  

  
  

Bajra green 0.52 0.23 

Sorghum green 0.54 0.22 

Hybrid napier 0.69 0.24 

Local grass 0.67 0.12 

Miscellaneous feed 

  

  
  

  

  

Banyan leaves 1.95 0.12 

Garlic leaves 3.18 0.1 

Neem leaves 1.64 0.14 

PJ pods 0.44 0.16 

Sugarcane tops 0.44 0.13 

Urd pods 2 0.1 



Tab le 2 .33 : Trace mineral  status o f feeds and fodders in  Junagadh distr ict of Gujarat (Garg e t 

a l., 2002).  

Type Feedstuffs Cu (ppm) Zn (ppm) Mn (ppm) 

Straw 

  
  

  

  

Bajra 8.15 14.42 51.84 

Groundnut 7.17 22.07 58.20 

Sorghum 5.71 23.91 49.58 

Maize 6.76 23.95 67.10 

Wheat 4.03 15.53 76.30 

Concentrate 

  

  
  

  

  

  

  
  

  

Cottonseed cake 11.44 43.01 22.71 

Groundnut cake 19.30 55.35 37.20 

Bajra grain 6.19 40.13 19.33 

Sorghum grain 6.72 39.90 16.40 

Maize grain 2.89 22.40 8.44 

Wheat grain 6.31 31.95 41.75 

Wheat bran 12.36 76.04 107.30 

Dudhdhara dan 16.35 48.55 116.00 

Dudhganga dan 19.90 35.10 138.00 

Sardar dan 14.30 29.00 105.00 

Fodder and grass 

  

  

  

Bajra green 8.21 31.50 71.53 

Sorghum green 5.27 24.84 48.57 

Hybrid napier 4.30 30.10 37.30 

Local grass 3.82 20.54 122.85 

Miscellaneous feed 

  

  

  
  

  

Banyan leaves 5.26 17.10 22.10 

Garlic leaves 29.30 28.30 14.80 

Neem leaves 6.38 23.60 55.30 

PJ pods 6.88 11.70 18.30 

Sugarcane tops 3.06 24.84 48.24 

Urd pods 6.28 17.30 74.20 

 



 

Tab le 2 .38  : The macronutrient content o f feeds and fodders o f Kutch  district o f Gujarat  

       (Garg e t a l., 2003)  

Feedstuffs Ca (%) P  (%) 

Bajra green  0.38 0.29 

Bajra husk 0.23 1.14 

Bajra straw 0.31 0.24 

Cowpea green  1.87 0.25 

Groundnut straw 2.22 0.17 

Guar green  1.89 0.24 

Hybrid Napier 0.36 0.12 

Local grasses 0.66 0.19 

Lucerne green  1.68 0.31 

Maize green  0.36 0.23 

Maize straw 0.46 0.26 

Sorghum green  0.36 0.23 

Sorghum straw  0.4 0.14 

Sweet potato creepers  1.8 0.28 

Wheat straw 0.47 0.1 

Bajra grain   0.044 0.36 

Barley grain 0.074 0.6 

Coconut cake 0.087 0.54 

Cottonseed cake  0.23 0.49 

Guar grain  0.35 0.35 

Maize grain 0.013 0.86 

Wheat bran 0.15 0.34 

Wheat grain 0.053 0.26 

Critical level < 0.30 < 0.25 



 

Tab le 2 .44  : The trace  minerals content of  feeds and fodders of  Kutch district o f Gujarat  

       (Garg e t a l., 2004)  

Feedstuffs Cu (ppm) Zn (ppm) Mn (ppm) 

Bajra green  11.86 44.45 61.9 

Bajra husk 11.30 54.30 73.95 

Bajra straw 5.41 38.83 41.76 

Cowpea green  11.58 43.17 79.77 

Groundnut straw 7.16 24.76 69.85 

Guar green  14.49 42.70 54.03 

Hybrid Napier 13.53 42.00 78.35 

Local grasses 7.73 41.61 84.76 

Lucerne green  11.38 27.39 59.90 

Maize green  4.64 34.25 48.60 

Maize straw 6.29 29.04 76.82 

Sorghum green  6.72 33.95 59.31 

Sorghum straw  6.82 34.70 74.00 

Sweet potato creepers  11.09 22.65 50.40 

Wheat straw 4.98 24.07 56.35 

Bajra grain   24.90 34.60 61.10 

Barley grain 7.27 35.00 21.50 

Coconut cake 31.73 48.30 61.00 

Cottonseed cake  19.50 44.38 45.15 

Guar grain  35.15 72.30 45.22 

Maize grain 4.30 31.83 7.20 

Wheat bran 18.47 84.29 124.78 

Wheat grain 9.67 29.96 74.43 

Critical level < 8.0 < 30.0 < 40.0 



 

 

      Table 2.34: The macro and trace element content of feed and fodder samples collected from Patan district of 

Gujarat State (Chavda, 2003) 

Feedstuffs Ca (%) P (%) Cu (ppm) Mn (ppm) Zn (ppm) 

Jowar 0.07 0.42 1.68 15.19 34.50 

Bajri 0.07 0.36 2.93 13.85 27.98 

Wheat 0.08 0.38 3.35 34.16 21.21 

Barley 0.17 0.45 3.68 42.53 27.67 

Cottonseed cake 0.28 0.54 8.55 31.02 37.09 

Sagar dan 1.36 1.01 18.20 83.50 108.47 

Green Jowar 0.35 0.19 3.73 40.38 25.74 

Lucerne  1.60 0.25 6.75 28.72 21.99 

Rajka Bajri 0.51 0.21 5.71 58.40 40.59 

Hybrid Napier 0.54 0.23 4.23 42.97 24.45 

Para Grass 0.30 0.19 6.34 52.18 26.76 

Local Mixed Grass 0.46 0.16 4.71 51.05 26.27 

Jowar straw  0.49 0.13 2.90 37.99 14.69 

Bajri straw 0.41 0.13 2.90 35.65 10.00 

Wheat straw 0.33 0.06 2.30 32.20 6.64 

Paddy straw 0.43 0.10 2.11 94.70 26.32 

Wheat bhusa 0.31 0.04 1.14 39.65 6.69 

 

 

 

 
 

 

 

 



 

 

Table 2.39: The macro and trace element content of feed and fodder samples collected from Sabarkantha 
district of Gujarat State (Ghogale, 2003). 

 

Feeds Ca (%) P (%) Mn (ppm) Zn (ppm)  Cu (ppm) 

Sabar dan  1.10 0.43  71.89 107.54 16.89 

Guar bhardo  0.59 0.23 17.34 48.61 9.49 

Maize bhardo  0.24 0.29 71.56 25.56 5.40 

Wheat Bhardo 0.28 0.30 21.21 35.16 3.35 

Cotton seed cake 0.69 0.22 19.11 27.38 12.25 

Pioneer jowar 0.51 0.52 30.03 25.53 7.57 

Rajka bajri (multicut) 0.58 0.42 74.62 26.64 7.86 

Green jowar  0.56 0.26 37.66 30.61 6.28 

Dharo 0.37 0.26 51.72 25.44 3.97 

Pioneer jowar 0.51 0.52 30.03 25.53 7.57 

Wheat bhusa 0.32 0.11 44.81 11.13 3.15 

Jowar straw 0.43 0.28 39.66 21.54 6.83 

Udad bhusa 0.37 0.30 46.83 17.30 4.47 

Maize straw   0.41 0.19 43.98 17.92 7.69 

Groundnut haulms 0.51 0.28 48.20 17.03 5.32 

Maize cobs 0.37 0.20 14.44 18.58 2.33 

Paddy straw  0.46 0.19 47.29 24.68 2.03 

Bajra straw 0.36 0.11 78.93 14.67 8.92 

 

 
 

 

 



 

 

 
 

Table 2.40 : Percentage of feed samples containing Cu, Mn and Zn below critical levels in Sabarkantha district   

of Gujarat (Ghogale, 2003). 

 

 Cu  Mn Zn 

Concentrates (%) 22.22 12.5 25 

Green roughages  (%) 83.33 33.33 83.33 

Dry roughages (%) 40 90 100 

 

 

 

 
 

 

 

 

 



 

 

 
Table 2.41:  Cu, Mn and Zn status of buffaloes in Sabarkantha district of Gujarat (Ghogale, 2003). 

 

Taluka Village 

Mineral intake 

(mg/day) 

Mineral 

requirement 
(mg/day) 

Mineral intake 

(% of requirement) 

Cu Mn Zn Cu Mn Zn Cu Mn Zn 

Khedbrahma 

Matoda 129.09 1021.69 775.45 174.30 697.20 1394.40 74.14 146.78 55.51 

Morad 208.88 1008.22 750.28 179.02 716.08 1432.15 117.00 141.77 52.27 

Average 168.94 1014.96 762.57 176.66 706.64 1413.28 95.57 144.28 53.89 b 

Idar 

Phinchod 159.96 820.72 651.56 145.54 582.16 1164.32 110.46 141.63 56.06 

Kapoda 150.51 859.78 621.60 165.74 662.98 1325.96 91.16 130.21 46.91 

Average 155.23 840.25 636.58 b 155.64 622.57 1245.14 100.81 135.92 51.48 b 

Bhiloda 

Rajendranagar 120.78 644.64 569.54 160.62 642.49 1284.98 75.46 100.33 44.26 

Ramnagar 111.38 676.37 561.46 169.54 678.16 1356.32 65.58 99.78 41.36 

Average 116.08 660.51 565.50 b 165.08 660.33 1320.65 70.52 100.06 42.81 a 

Bayad 

Demai 119.98 748.42 514.59 163.03 652.12 1304.24 74.04 115.18 39.70 

Ubharan 136.64 1098.07 549.78 164.49 657.96 1315.92 82.66 166.78 41.64 

Average 128.31 923.24 532.18 a 163.76 655.04 1310.08 78.35 140.98 40.67 a 

Modasa 

Dugarwada 119.50 847.91 516.56 167.75 670.98 1341.96 71.78 127.52 38.80 

Medhasan 122.41 824.91 496.00 154.45 617.78 1235.56 79.05 133.43 40.05 

Average 120.41 824.91 506.28 161.10 644.38 1288.76 75.41 130.48 39.42a 

Dist. Average  138.54 843.17 588.20 163.74 654.98 1309.95 75.41 129.17 44.95 

Means bearing different superscripts within column differ significantly (P< 0.05) 

 

 
 



 

Table 2.42: Percent deficit / excess of minerals in buffaloes in Sabarkantha district of Gujarat (Ghogale, 2003) 

 

Taluka 
Percent deficit / excess 

Cu Mn Zn 

Khedbrahma -4.43 44.25 -46.11 

Idar 0.81 35.92 -48.52 

Bhiloda  -29.48 0.06 -57.19 

Bayad  -21.65 40.98 -59.33 

Modasa -24.59 30.48 -60.58 

Dist. Average -15.15 29.17 -55.05 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Tab le 2 .45 : Distribution  Cu, Mn  (ppm) and Zn (ppm) in fodders (on  dry  matter  basis)  in  

                   Darjeeling district of  We st Bengal (Chaudhary and Gupta,1983).  

Feedstuffs Cu (ppm) Mn (ppm) Zn (ppm) 

Tree leaves 18.4(7.47-21.37) 263.87(15.08-1423.69) 42.49(14.60-84.95) 

Grasses 10.2(3.33-16.09) 276.48(80.42-1281.96) 37.57(18.24-68.77) 

Shrubs 18.96(18.91-19.01) 330.34(117.14-483.54) 78.78(49.09-108.47) 

Creepers 18.16(10.95-22.21) 326.48(195.68-416.04) 36.93(12.74-54.78) 

            ( ): Figures given in parentheses indicates range.   

 

 

 

 

 

 

 

 

 

 

 

 

 



Tab le 2 .46 : Mineral status o f common roughages tree leave s in o ld alluvial zone of West 

                    Bengal (Biswas and Samanta, 2002) .  

Type Feedstuffs Ca (%) P  (%) Cu (ppm) Mn (ppm) Zn (ppm) 

Roughages 

  

Paddy straw 0.17 0.04 9.63 22.76 32.04 

Pasture grass 0.53 0.27 60.03 61.67 29.65 

Tree leaves 

  

  
  

  

Jack fruit 0.35 0.14 74.8 21.98 130.29 

Banyan 0.88 0.23 26.62 46.82 41.27 

Guava 1.85 0.47 166.76 100.12 138.42 

Mango 1.87 0.16 97.37 77.58 67.89 

Bamboo 0.87 0.35 32.54 87.89 89.43 

Concentrates 

  

  

  

Mustard oil cake 0.84 1.43 62.16 98.18 35.46 

Rice bran 0.38 1.43 25.6 230.26 89.21 

Gram chuni 0.18 0.17 19.14 109.38 13.34 

Compounded feed 1.95 1.78 20.62 134.7 35.43 

 

 

 

 

 

 

 

 

 

 

 

 



 

Tab le 2 .47 : The profile of Ca (%) , P, and Zn in feeds and fodders of new alluvial zone of West 

                   Bengal  (Das e t a l., 2002) .  

 

Feedstuffs Ca (%) P(%) Cu (ppm) Zn (ppm) 

Rice bran 0.33(0.30-0.36) 1.55(1.48-1.68) 25.6(24.9-27.1) 101.3(99.1-102.3) 

Wheat bran 0.12(0.09-0.15) 0.75(0.67-0.84) 13.4(12.9-15.3) 63.5(62.2-65.6) 

Mustard cake 0.81(0.74-0.88) 1.65(1.55-1.74) 66.7(45.4-82.6) 45.9(34.5-57.5) 

Mung chuni 0.31(0.25-0.34) 0.31(0.35-0.18) 18.9(17.5-20.4) 48.3(45.7-50.9) 

Gram chuni 0.18(0.13-0.24 0.21(0.15-0.25) 19.8(18.1-21.4) 14.8(12.4-16.8) 

Paddy straw 0.15(0.07-0.17) 0.05(0.01-0.07) 10.0(7.1-11.2) 30.5(24.7-43.5) 

Doob grass 0.45(0.31-0.58) 0.35(0.10-0.41) 59.3(43.7-70.1) 37.2(23.2-45.7) 

Hybrid napier 0.5(0.41-0.53) 0.35(0.30-0.39) 2.85(2.7-3.00) 69.3(68.3-70.2) 

Para grass 0.25(0.22-0.28) 0.12(0.09-0.15) 19.45(19.4-19.5) 21.0(20.0-23.0) 

Critical level 0.3 0.35 8 30 

             ( ) :Figures given in parentheses indicates range.   

 

 

 

 

 



Tab le 2 .48 : The composi tion of Ca, P , Fe,  Cu and Mn in di fferent feed and fodders (Samanta 

                   and Samanta, 2002) .  

 

Type Feedstuffs Ca (%) P (%) Cu (ppm) Mn (ppm) Zn (ppm) 

Tree leaves 

  

  

  

  

Bamboo 0.79 0.3 29.48 52.62 85.5 

Ficus bengalensis 0.77 0.25 26.29 42.42 39.52 

Ficus religiosa 1.27 0.4 28 39.44 41.1 

Jack fruit 0.32 0.12 85.74 27.04 130.3 

Mangifera indica 1.69 0.12 85.48 65.6 61.48 

Fodders 

  

  

  

  

  

  

  

Doob grass 0.65 0.13 53.46 39.23 35.55 

Cyperus rotumdus 0.59 0.13 11.66 28.16 31 

Mikania scandens 0.63 0.22 91.02 48.9 27.4 

Enhydra fluctans 0.32 0.25 10.12 48.89 27.4 

Oldenlantia berzii 0.31 0.18 7.97 42.2 24.9 

Compound feed 1.98 1.82 9.54 146.47 36.64 

Rice bran 0.38 1.45 19.12 240.98 95.1 

Rice straw 0.15 0.06 9.4 289.1 32.9 

 

 
 

 

 



 

Tab le 2.49 : Trace and macro element status of the feedstuffs in Red Lateri te zone of West 

                   Bengal  (Dandopath  e t a l., 2002) .  

 

Feedstuffs Ca (%) P (%) Cu (ppm) Mn (ppm) Zn (ppm) 

Pasture grass-1 0.54-0.58 0.27-0.31 40.5-42.7 49.35-51.05 31.75-33.15 

Pasture grass-2 0.72-0.76 0.34-0.36 42.65-42.70 54.40-57.25 26.30-28.65 

Paddy  straw-1 0.32-0.34 0.10-0.11 9.05-10.65 190-198..5 25.35-28 

Paddy  straw-2 0.21-0.23 0.09-0.11 7.50-8.25 240..240-252..5 28.25-29.40 

Compound feed-1 1.82-2.15 0.98-1.12 26.15-27..85 74.25-79 26.35-27.10 

Compound feed-2 1.12-1.26 0.78-0.92 38.10-39..20 92.60-94.55 22.50-23.40 

Rice bran-1 0.28-0.31 0.28-0.31 32.05-34.10 80.55-83.75 28.10-30..25 

Rice bran-2 0.38-0.42 0.38-0.43 29.35-30.05 91.45-101.6 29.65-30.30 

 

 
 

 

 

 

 
 

 

 

 



Tab le 2.50 : The micronutrient status of feeds and fodders / tree leave s in Hill zone of West 

                  Bengal (Das e t a l., 2003).  

 

Type Feedstuffs Ca (%) P (%) Cu (ppm) Mn (ppm) Zn (ppm) 

Forages 

  

Paddy straw 0.29 0.11 8.43 25.19 40.75 

Hybrid Napier 0.5 0.2 7.06 62.99 56.05 

Tree leaves 

  

  

  

  

  

  

  

  

Amlisho 0.29 0.16 21.8 82.72 42.72 

Chilaune 0.26 0.16 23.13 68.77 47.22 

Dhougree 0.19 0.17 36.94 106.21 38.76 

Kans 0.27 0.1 32.21 62.09 28.06 

Piple 0.77 0.16 29.33 66.3 31.66 

Phurke 0.28 0.27 17.97 62.02 57.35 

Phutta 0.72 0.2 23.47 72.22 72.23 

Ratnaula 0.18 0.14 38.73 50.99 31.91 

Titapat 0.89 0.16 28.44 60.86 28.92 

Concentrate 

  

  

  

Maize 0.27 0.33 5.94 21.74 37377 

Rice bran 0.35 1.41 25.38 103.76 100.65 

HM Compound feed 0.97 1.41 31.11 111.3 38.15 

Critical level < 0.3 <0.25 <8.0 <40.0 <30.0 

 
 

 



Tab le 2 .51 : Mineral status o f soil, feeds and fodders and buffaloe s in western ag ro climatic 

                   zone o f Vidharbha region (Udar e t a l., 2003).  

 

Feedstuffs Ca (%) P  (%) Cu (ppm) Mn (ppm) Zn (ppm) 

Chaffed sorghum straw 0.39(0.32-0.44) 0.17(0.11-0.22) 38.37(33.0-58.0) 52.88(45.5-60.16) 24.12(15.00-30.5) 

Wheat straw 0.19(0.17-0.20) 0.12(0.07-0.13) 34.5(25.62-57.0) 42.16(39.37-48.0) 22.33(10.25-27.2 

Arhar straw 0.64(0.43-0.82) 0.09(0.07-0.12) 40.46(26.25-63.0) 54.68(50.62-57.0) 15.78(5.00-26) 

Gram straw  0.68(0.43-0.96) 0.14(0.12-0.16) 33.39(23.12-81.2) 48.21(48.5-60.16) 15.53(3.75-25) 

Soyabean straw 0.56(0.52-0.58) 0.10(0.11-0.13) 29.42(24.16-35.0) 32.92(31.0-34.16) 20.23(15.00-27.5) 

Pasture grass  0.58(0.42-0.77) 0.26(0.15-0.43) 33.75(25.62-47.5) 68.03(64.16-72.5) 20.71(16.25-28.33) 

Cotton seed cake  0.23(0.14-0.30) 0.67(0.55-0.78) 37.5(25.62-47.5) 48.34(44.0-51.5) 22.75(17.0-26.5) 

Cotton seed  0.18(0.18-0.19) 0.69(0.61-0.74) 34.77(30.0-51.25) 47.86(39.5-66.0) 27.04(24.16-32.5) 

Cotton tree leaves 0.55(0.49-0.58) 0.20(0.2-0.21) 35.19(28.33-58.3) 38.80(36.16-41.8) 26.34(21.66-32.5) 

 

            ( ) :Figures given in parentheses indicates range.   

 

 

 

 

 

 



 

Tab le 2 .52 : The micronutrient con tent o f feeds and fodders in southern transi tion zone of 

                    Karnataka (Ramana e t a l., 2000) .  

 

Feedstuffs Ca (%) P  (%) Cu (ppm) Zn (ppm) 

Paddy straw 0.36 0.08 6 5 

Ragi straw 0.72 0.25 9 11 

Maize 0.31 0.18 10 6 

Jowar 0.3 0.41 16 14 

Hybrid Napier 0.51 0.22 8 14 

Maize 0.31 0.34 20 9 

Farm grass 0.36 0.5 9 10 

Hariali grass 0.57 0.47 13 17 

Local weed grass 1.43 0.7 40 74 

Dolichos lablab 0.98 0.53 28 35 

Fence creeper leave 0.92 0.35 26 161 

Ganike leaves 1.12 0.63 40 32 

Haluvana leaves 0.91 0.52 27 28 

Compound feed 1.21 1.26 11 35 

Ground nut cake 0.36 1.15 20 43 

Wheat bran 0.41 1.43 18 64 

Rice bran 0.39 2.25 10 60 

Gram husk 0.71 0.1 12 14 

Horse gram pod 1.18 0.17 16 17 

Groundnut haulms 1.11 0.14 1 11 

 

 



Tab le 2 .53  : Micronutrient content o f feeds and fodders in coastal zone of  Karnataka (Gowda 

                   e t a l., 2001)  

Type Feedstuffs Ca (%) P  (%) Cu (ppm) Zn (ppm) 

Straw Paddy straw 0.49(0.2-0.7) 0.10(0.1-0.11) 3.45(2.7-4.3) 34.50(28-41) 

Green fodders 
  

  

  

Hybrid napier 0.6(0.5-0.7) 0.58(0.5-0.6) 33.47(9.6-46.0) 74.33(57-84) 

Para grass 0.66(0.3-1.0) 0.60(0.4-0.7) 51.06(31-64) 129(67-180) 

NB 21 0.72(0.5-1.0) 0.63(0.6-0.7) 33.03(15.2-42.8) 94(85-100) 

Mixed local grasses 0.74(0.5-1.1) 0.58(0.5-0.7) 36.83(15.6-45.6) 85.33(58-120) 

Tree leaves/top 

feeds  

  
  

  

  

  

  
  

Banana leaves 0.79 0.4 33 99 

Bamboo leaves 0.73 0.24 7.53 36 

Local creeper 1 0.51 31.7 77 

Banana flowers 0.78 0.6 59.5 43 

Areca leaves 0.5 0.17 85.8 100 

Banana stem 1.1 0.32 27.5 180 

Erythrine leaves 1.7 0.56 31.5 110 

Glyricidia leaves 1.1 0.42 30 82 

Concentrates 

  
  

  

  

  
  

  

  

  

  
  

Yellow maize 0.08 0.36 4.51 36 

Ragi grain 0.46 0.47 5.65 46 

Jowar 0.14 0.39 4.13 50 

Broken rice 0.23 0.43 14 25 

Wheat bran 0.2 1.5 8.31 46 

Rice polish 0.25 2.05 9.22 230 

Groundnut cake 0.43 0.81 23.9 110 

Soyabean cake 0.36 1 17.8 77 

Cottonseed cake 0.74 1.32 31.4 120 

Commercial feeds 1.75(1.4-2.4) 1.63(1.5-1.8) 10.06(8.4-13.7) 69.5(49-97) 

Home made min mix 11 6.19 23.3 120 

Commercial min. mix. 25 9.53 130 
3500mg/kgDM 

(KG) 



 

Tab le 2 .53  : Continued… 

 

Type Feedstuffs Ca (%) P  (%) Cu (ppm) Zn (ppm) 

Straw/ kadbis 

  

Paddy straw 0.32 0.2 1.25 55 

Jowar Kadbi 0.4 0.22 2.5 74 

Green fodder 

  

  

  
  

Cu (ppm)ltivated green fodder 0.46 0.82 12.3 60 

Green gram fodder 2.6 0.34 8.05 93 

Para grass 0.57 0.58 4.93 47 

Mixed local grasses 0.68 0.57 3.4 65 

Mixed weed grass 1.43 0.64 9.74 99 

Tree leaves/ top feeds 

  
  

  

  

Subabul fodder 2 0.38 10.5 84 

Glyricidia leaves 3.1 0.35 6.6 77 

Neem leaves 0.75 0.25 5.5 110 

Drumstick leaves 1.4 0.58 10.5 51 

Tree pods 0.86 0.38 8.06 63 

Concentrates 
  

  

  

  

  

Jowar grain 0.32 0.41 2.48 100 

Bajara grain 0.06 0.5 12.7 60 

Rice bran 0.76 1.83 4.6 60 

Bajra+rice bran 0.21 0.64 2.19 34 

J+M+B+horse gram powder 0.79 0.56 9.48 55 

Rice bran + Rice Husk 0.19 0.98 2.74 75 

Miscellaneous Groundnut Haulms 1.75 0.33 5.9 95 

 

 

 

 



Tab le 2.54 : Micronutrients in soil feed, fodder and animals of north east transition and dry  

                   zones of  Karnataka. (Ramana e t a l., 2001)    

Type Feedstuffs Ca (%) P  (%) Cu (ppm) Zn (ppm) 

Straw/kadbis 

  

  

Paddy straw 0.19 0.19 5.77 27 

Wheat straw 0.36 0.21 6.46 28 

Jowar kadbi 0.57 0.11 17.7 120 

Green fodder 

  

  
  

  

  

  

  

Maize green 0.58 0.46 22 103 

Jowar  0.83 0.48 32.28 143 

Hybrid Napier fodder 0.71 0.47 23.3 83 

Black gram green fodder 2 0.48 26.2 80 

Soyabean green fodder 1.9 0.65 76.8 490 

Guinea grass 0.7 0.55 21.7 80 

Para grass 0.71 0.4 24.3 66 

Mixed local grass 0.97 0.48 63.05 88 

Tree leaves/ top feeds 

  

  
  

  

Subabul fodder 1.3 0.47 27.8 73 

Glyricidia leaves 2.1 0.41 28.4 120 

Neem leaves 2.6 0.25 25 70 

Karanj leaves 1.5 0.35 29 67 

Sugarcane tops 0.99 0.43 16 47 

Concentrate feeds 

  

  
  

  

  

Wheat grain mixture 0.13 0.51 6.19 46 

Bajra +jowar grain mix. 0.11 0.6 8.51 40 

Black gram powder 0.43 0.39 18.4 99 

Rice bran 0.36 0.71 15 47 

Rice bran+Rice husk 0.21 0.67 29.6 38 

GNC 0.25 0.94 28.1 91 

Miscellaneous 

  

  
  

Sugarcane Bagasse 0.15 0.13 10.8 19 

Gram husk mixture 0.69 0.28 12.52 45 

Tur dal husk 0.53 0.28 18.8 73 

Masur dal husk 0.45 0.37 17.9 67 



Tab le 2 .55 : Mineral  status o f feeds and fodders in  hilly zone and central dry zone (Gowda e t 

                   a l., 2002)  

Name of feedstuff Ca (%) P  (%) Cu (ppm) Zn (ppm) 

Paddy straw 8.9 8.9 0.4 0.12 

Ragi straw 4.58 4.55 5.35 213 

Hybrid napier 0.5 0.33 19 26.8 

Maize 0.31 0.34 0.29 9.18 

Mixed local grass 1.11 0.44 18.15 36.7 

Banana leaves 1.09 0.56 46.2 38.8 

Haluvana leaves 0.79 0.75 30.31 45.5 

Coffee leaves 0.93 0.44 25.2 26.1 

Compound feed 0.98 1.51 12.56 39.4 

Groundnut cake 0.37 1.08 22.3 37.4 

Wheat bran 0.24 1.5 20 58.6 

Rice bran 0.17 2.57 10 57 

Broken rice 0.05 0.19 1.8 37 

Coconut cake 0.81 2.96 19 48 

Gram husk 0.75 0.1 15.9 13.6 

Coffee seed 0.25 0.34 35 16.6 

Fence creeper leaves 1.56 0.31 29.8 18.6 



 

Tab le 2 .55  : Continued… 

 

Feedstuffs Ca (%) P  (%) Cu (ppm) Zn (ppm) 

Ragi straw 1.11 0.18 11.46 20.14 

Paddy straw 0.39 0.17 11.63 14.45 

Jowar kadbi 0.65 0.23 15 48 

Maize kadbi 0.46 0.14 24.36 22.95 

Bajra straw 0.59 0.32 16.26 36.1 

Maize 0.75 0.48 37.54 36.2 

Hybrid napier 1 0.48 45.3 41.02 

CO I 0.57 0.36 26.8 76 

CO II 0.61 0.35 50.13 68 

Lablab legume 1.85 0.33 54.22 95.5 

Cow pea 2.37 0.56 35.7 43.9 

Soyabean fodder 1.88 0.46 63.11 284 

Mixed grass 0.8 0.54 21.48 14 

Weed grass 1.6 0.43 38.53 60 

Local grass 0.88 0.46 23.4 19.6 

Glyricidia 2.02 0.41 40.81 24 

Neem 2.32 0.32 22.87 23 

Black gram 1.97 0.46 34.54 33 

Drum stick 3.03 0.47 25.51 28 

Banana 1.75 0.39 48.12 21 

Mulberry 2.8 0.49 44 31 

Sugarcane top 0.6 0.36 10.84 32 

Subabul 2.48 0.36 73.3 181 

Compound feed 1.1 1.6 17.06 45.25 

 



 

Tab le 2.56 : The mineral con tent (ppm) of mixed pasture from various regions o f semiar id 

                      Rajasthan (Tripathi  e t a l., 2002).  

Regions Feedstuffs Cu (ppm) Mn (ppm) Zn (ppm) 

Malpura Mixed pasture (fresh) 31.35 30.01 143.62 

Niwai   30.21 31.69 107.99 

Lamba   26.98 42.26 109.43 

Toda   27.71 38.97 123.49 

Deoli   41.52 34.06 108.4 

Dhouli   14.95 37.67 125.68 

Range   19.41-41.52 23.57-42.87 86.25-150.03 

Malpura Mixed pasture (washed) 19.41 36.37 133.8 

Niwai   15.46 34.19 146.22 

Lamba   16.54 34.21 134.86 

Toda   15.93 39.03 123.13 

Deoli   22.6 27.04 116.32 

Dhouli   12.53 29.11 119.54 

Range   12.53-22.61 26.12-42.56 112.56-152.36 

 

 

 



 

Tab le 2.57 : The copper status (ppm) o f plan ts  in Tarai are a of Uttar Pradesh  (Khan e t a l., 

1979) .  

 

Feedstuffs Cu (ppm) Feedstuffs Cu (ppm) 

Paddy straw 4.32(1.13-9.58) Berseem 13.33(6.05-21.52) 

Wheat straw 3.48(1.3-6.69) Black gram 7.64(3.38-11.89) 

Chari 5.87(3.73-10.96) Lucern 10.88 

Maize 6.19(2.08-12.08) Soyabean straw 6.6(5.30-8.46) 

Sugarcane top 5.31(2.03-8.08) Cow pea 13(12.80-13.32) 

Pearl millet 10.66(6.47-14.85) Arhar straw 6.07 

Oat 6.25(4.07-9.19)   

 

 

 

 

 

 

 

 

 



 

Tab le 2 .58 : The mineral composition o f feeds and fodders o f Panipat distri ct of  Haryana 

                    State  (Yadav e t a l., 2002).  

Feedstuffs Ca (%) P  (%) Cu (ppm) Mn (ppm) Zn (ppm) 

Wheat straw 0.38(0.13-0.67) 0.11(0.5-.02) 17.67(4.00-51.00) 30.58(21.00-47.00) 14.58(10.00-40.00) 

Paddy straw 0.40(0.19-0.63) 0.09(0.06-0.14) 13.08(7.00-28.00) 37.67(15.00-58.00) 21.25(15.00-40..00) 

Gram straw  0.53 0.6 9 27 40 

Berseem 1.29(0.38-2.60) 0.33(0.20-0.60) 21.53(4.00-50.00) 69.30(21.00-137.00) 37(10-80) 

Oat 0.64(0.40-1.09) 0.33(0.20-0.37) 15.33(11.00-20.00) 33.00(13.00-46.00) 30(20-40) 

Gulidanda 0.33(0.20-0.46) 0.26(0.21-0.30) 29.67(14.00-45.00) 31.67(22.00-41.00) 25.00(20-35) 

Mustard cake 0.56(0.36-0.96) 1.02(0.46-1.34) 20.68(11.00-58.00) 53.32(26.00-61.00) 36.95(10-75) 

Cotton seed cake 0.32(0.13-0.75) 0.76(0.31-1.16) 23.70(9.00-74.00) 43.20(11.00-110.00) 39.00(25-65) 

Gram chuni 0.58(0.40-0.95) 0.48(0.21-0.90) 31.57(16.00-49.00) 48.14(22.00-68.00) 42.14(20-70) 

Wheat flour 0.24(0.14-0.52) 0.48(0.42-0.57) 12.33(6.00-25.00) 55.67(49.00-63.00) 22.50(15-50) 

 

 

 

 

 

 

 

 

 

 



 

Tab le 2 .59 : The mineral composi tion o f roughage s and concentrates in Roh tak district o f 

                    Haryana (Mann e t a l., 2003).  

Type Feedstuffs Ca (%) P  (%) Cu (ppm) Mn (ppm) Zn (ppm) 

Roughages 
  

  

  

Wheat straw 0.19(0.11-0.34) 0.09(0.035-0.18) 2.3(0.00-9.38) 27.7(6.7-60.60) 22.6(6.8-39.70) 

Berseem 1.19(0.65-1.82) 0.29(0.13-0.50) 7.2(0.0-12.50) 49.1(10.1-77.40) 23.1(6.3-52.30) 

Green oats 0.34(0.28-0.39) 0.16(0.15-0.18) 5.63(3.13-9.38) 54.45(40.4-70.70) 22.87(12.60-32.95) 

Guli danda 0.45(0.34-0.60) 0.22(0.09-0.36) 2.8(0.0-6.3) 51.3(24.1-74.10) 8.6(2.7-12.7) 

Concentrates 

  

  

  

  

Cottonseed 0.41(0.29-0.67) 0.90(0.43-1.65) 12.7(6.3-18.80) 44.6(16.2-76.50) 42.83(12.6-70.00) 

Cottonseed cake 0.51(0.30-0.78) 0.87(0.52-1.65) 14.9(6.3-25.00) 35.0(10.1-71.70) 51.1(21.8-82.60) 

Mustard cake 1.14(0.74-0.98) 1.29(0.78-1.65) 13.8(6.3-31.30) 29.8(33.0-60..80) 50.3(25.1-88.00) 

Wheat flour 0.25(0.14-0.38) 0.50(0.21-0.78) 11.1(6.3-18.80) 33.0(14.6-56.20) 37.9(12.6-68.30) 

Pelleted feeds 1.05(0.72-1.60) 1.16(0.79-1.40) 14.8(12.5-18.80) 43.7(17.5-81.00) 54.6(30.5-80.80) 

            ( ): Figures given in parentheses indicates range.   

 

Tab le 2 .60 : The Mineral concentrat ion in fodder o f sub - mountains belt of Punjab (Singh e t 

                    a l., 2003b)  

District Feedstuffs Cu (ppm) Mn (ppm) Zn (ppm) 

Ropar 

  

  

Maize 4.31 40.28 24.55 

Sorghum 5.27 66.06 26.42 

Bajra 5.45 57.38 31.81 

Hoshiarpur Berseem  10.05 81.93 37.3 

Gurdaspur Berseem  9.25 60.83 32.37 

 



 

 

 
Table 2.5: Percent deficit (-)/surplus (+) of nutrients in cows surveyed in Patan district of North Gujarat 

(Chavda, 2003). 
 

Village 
Nutrients 

DCP TDN 

Methan +12.57 -1.66 

Nagvasana -16.24 -6.45 

Balisana +2.89 +5.64 

Mujpur +10.04 +13.87 

 

 

 

 
 

 

 

 

 
 

 

 

 
 

 

 



 

 

Table 2.43 : Percent deficit / excess of minerals in cows in Sabarkantha district of Gujarat (Ghogale, 2003). 

 

Village Cu Mn Zn 

Khedbrahma 9.21 57.66 -38.11 

Idar 26.97 52.75 -37.15 

Bhiloda  -9.96 17.19 -45.34 

Bayad -23.88 44.98 -52.91 

Modasa -12.85 46.58 -55.42 

Dist. Average -3.341 41.62 -47.06 

 

 

 

 



Survey of Navsari district 

 

 
 

Plate 3.1: Chapaldhara village dairy co-operative society 
 
 

 

 

Plate 3.2: Kumbharfaliya village dairy co-operative society 



 
 

Plate 3.3: Collection and sampling of milk 
 
 
 

 

 
 

Plate 3.4: Estimation of SNF in milk 



 
 

Plate 3.5: Storage of dry roughages in village Vandarvella 
 

 
 

 
 
 

 

 
 

Plate 3.6: Storage of dry roughages in village Manekpore  

 

 
 



 
 

Plate 3.7: Sugarcane tops in village Abrama 
 
 
 

 
 

 

 
 

Plate 3.8: Sugarcane tops in village Sarav 

 
 



 
 

 
 

Plate 3.9: Rice Kuski in village Pathri 
 

 
 
 

 

 
 

Plate 3.10: Compound concentrates mixture 
(Sumuldan) 

 
 

 



 
 

 
 

Plate 3.11: Cooking of bajri grains 

 
 
 

 
 

 
 

 

Plate 3.12: Water soaked cottonseed cake 
 

 
 



 

 
 

Plate 3.13: Buffaloes feeding on sugarcane tops in village 

Chapaldhara 
 

 
 
 

 
 

Plate3.14: Herd of crossbred cows in village Chapaldhara 
 
 

 



 

Fig. 3.1: Map of Gujarat State 

 

 
Fig. 3.2: Map of Navsari district 
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