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I  IftSEOttUOflO*

flood food adequate l a  q u an tity  and q u a l i ty , in  o o o o a tla i 

fo r  good n u t r i t io n  which w il l  in  tu rn ,  s t i s o la te  and a a in ta in  th e  

growth and h e a lth  o f  tho c h ild  ru n , As Cevadas (1975) p o in ts  out 

tho  w olfaro o f  a  n a tio n  roo to  on tho  h o a lth  o f  i t o  people, par* 

t i e u l a r l y ,  tho  children* flood h o a lth  in  tho  a o s t prooiouo 

eadowaeat, paroato  and o oanua itioa  oonfor on th o i r  children*

Aeeordlag to  tho  1981 oonouo estim ates  in  In d ia , o h ild ro a  

up to  14 y ea rs  o f  ago e o a o ti tu to  255 B illions*  th in  la  35 par 

oont o f  tho  t o t a l  population* fho population  o f  2a n i l  Madu works 

ou t to  ho 48*2 a i l  Ilona* O hildroa between two to  f i r e  yoaro ago 

group o o n o titu to  4*21 a i l l io n a  and o h ild ro a  in  th o  ago group o f  

f iv e  to  to n , 4 .37 B illions*  Zhuo oh ild ro a  la  tho ago group o f  

two to  ton  e o a o titu to  10*58 a ll l io n s*

According to  O ravloto (1981), a a ln u t r l t io a  a t  tho  ooaaunlty 

le v e l  i s  a  ana-node d iso rd e r , o h a ra e to r is t is  o f  th e  under p r iv i­

leged oegaeats o f  tho sooioty* Hal n u tr i t io n  in  la f a a ts  and young 

o h ild ro a  i s  a se rio u s  p rob lea  and an  la p o r ta a t  oauso o f  i l l  ho a lth  

and high childhood a o r ta l  i t  y in  India* (In d ia n  Council o f  Medical 

Eeseareh (ICMh), 1980).

As donna (1982) and Levadas (1982) warn, a a ln u t r l t io a  has 

boon considered  a s  tho ao st la p o r ta a t  s in g le  profelon o o a tr lb a tin g  

to  h igher a o r ta l l ty  and a o rb ld ity  aaoag tho  pooplo o f  tho  d o ra l  op­

ing  eountrioo* while a a ln u t r l t io a  a f f e c ts  tho pooplo o f
'1
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*11 agoo, o h ild ro a  a re  tho  w orst ouffororo  fro *  l t o  ravage*.

I t  i o  estim ated  th a t ao aaajr ao one m illio n  o h ild ro a  d io  l a  

Zadla ewer/ /o a r  ao a ro o u lt o f  severe a a ln u t r i t io a .  About 

oao fo u rth  o f  tho  population  l a  tho  developing oountrloo a r t  
undernourished. f

I>evadae (197?) aad A r/a (1981) otrooo th a t  p ro to la
<»■

en e rg / a a ia u t r l t lo a  l a  a oorlouo a u t r i t lo a a l  d i s a b i l i ty  a ffo o -

t i a g  both p h /o lo a l growth aad b ra in  development. C ravloto

aad helie& rde (1975) explain  th a t  a a ia u t r l t lo a  ro o u lt a l a

poor oohool porforaaaeo  aad low a s p ira tio n  to  high or oduoa*
p ar

tloa*  Shoroforo o a l /  40/ooat o f  tho  p u p ils  en te rin g  tho 

p r la a r /  sohools reach th o  fo u rth  g rads, whieh I s  tho  a ln la u a  

to  achieve la s t in g  l i t e r a c y .  d ines I t  I s  ooldoat th a t  a a la u -  

t r l t i o a  aaoag oohool o h ild ro a  lo ad s  to  aarkod p h /s io a l aad 

ao a ta l growth ro ta rd a tlo a  l a  o h ild ro a  who a ro  th o  n a t io n 's  

biggost in v e s t n ea t, oqual laportaaoo  o r  porhaps aoro importanoo 

should bo given to th o  o h ild ro a  o f  oohool going ago* whoa oot*  

parsd to  tho  pro-oohool ago ( d /lk a n tla  aad d a e t r l ,  1971|  •

dwaalnathaa, 1971 aad isw araa ot a l ,  1974)*

Zhs causes o f  a a ia u t r l t lo a  a ro , low ooolo-ooonoaio s ta tu s ,  

igaoraaoo, oupo ro titlouo  b o llo fo , harmful t r a d i t lo a o  aad f a u l t /  

p rao tlooo , non a v a l l a b i l l t /  o f  food, lopropor so lo e tlo a  o f  food
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and oooking p ra c tio n s , p a rn a ta l i l l  i t  or any, la rg o  family s i  so 

and in o q u itab lo  d is t r ib u t io n  o f  foods aaong th o  fam ily aoabors 

(j/ovadao i t  a l  , 1i7T).

Aboonoo o f  p o llo io o  and ap p ro p ria ts  prograaaoo to  tao k lo  

tho  n u t r i t io n  problons i s  a  so rio u s haadieap o f  th o  and or p r i -  

rilodgod( ^haraa lingaa  and ^ u t t ,  1983)* Shoroforo t h i s  oonplon 

probloa should ho taoklod ia a o d ia to ly  w ith  propor polioy  and 

progranao iap lonon ta tion*

Xa ordor to  ro o t ou t n a ln u tr i t io n  among ohildran* nu~ 

norous oupploaontary foodiag prograaaoo aro  in  opora tion  undor 

tho  ausp ios o f  tho  0 a n tra l  and d ta to  Oowornaonts and voluntary  

agonoios (iJoradas ot a l .  1977)* 3oao o f  tho  prograaaoo whioh 

woro in  o p o ra tio n  i n  S an il Madu woro tho  dpooial n u t r i t io n  

P rograaao, Appliod n u t r i t io n  Program*#, Z anily  and Ohild i o l -  

fa ro  P.rograaaof Ohild Food la g  th rough Balwadioo, and Mld«day 

finals Prograaao (K o th a ri, 1973)*

Howovor thoso  prograaao oporatod in  is o la t io n  fnoa oaeh 

othor* As ^owadas (1983) p o in ts  out th o ro  was no u n ifo rn ity  

o ith o r  in  th o i r  opo ra tion  o r  i n  t h o i r  oval nation* fhoso pro* 

graaaoo woro oponoorod by th o  d if fo ro n t dopartnottts o f  tho Ooworn* 

aont na w all aa ro lu n ta ry  agonoioo* Xt wao s tro n g ly  f o l t  th a t  

a i l  tho fooding progr&aaos ohould ho brought undor ono u ah ro lln
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l a  o rder to  oaouro uniform ity  wfcioh would f a e i l i t  a te  proper 

ev a lua tion  aad Improvement l a  fu tu ri»  Under th e se  o lreu astan o eo , 

th e  Moaourab lo  C hief m in is te r  o f  Z a a tt  lad u , A>r. Xhiru M*tt« aauaa- 

ehaadraa launched a  unique n u tr i t io u s  a e a l programme fo r  c h ild re a  

l a  th e  s t a te  oa J u ly  f i r s t ,  1982 l a  a l l  th e  p re -sch o o ls  aad p r i -  

aary schoo ls l a  th e  r u r a l  a rea s  aad extended to  a l l  th e  p re ­

schools aad prim ary schools l a  th e  c i t i e s  aad towns oa* Jep tea - 

her 1$, 1982* th e re  a f t e r ,  ea dept caber 19, 1964 th e  p regraaae 

was extended to  th e  high schoo ls a ls o ,  e l l  ewer fa a U  ?*du, w ith 

th e  aa ln  o b je c tiv e  o f improving th e  a u t r l t lo a a l  s ta tu s  o f  th e  c h il­

d ren , 2+ to  14v years o f age , thereby  enabling th sa  to  study w ell 

and beooas s tro n g  e l t l s e a e  (Cevadae, 1989), A ll th e  d i f f e r e n t  

typee o f  feed ing  progreaaee l a  th e  e te te  were thue brought under 

one um brella when t h i s  s sh tae  was lntredueed* I t  I s  h ig h ly  ooaaen- 

d ab ls  th a t  th e  S ta ts  Ooverament has a l lo t te d  a la rg e  sua o f  money, 

nea rly  160 e ro re s  o f  rupees fo r  t h i s  tremendous programs#, aad I t  

i s  im pera tive  to watch th e  1upset o f  th i e  aew venture*

iievadae (1983) has pointed out th a t  th e  new programme has 

proved to  be a  g rea t suooess l a  te r a e  o f  th e  n u tr i t io n a l  s ta tu e ,  

n u t r i t io n  knowledge and vocabulary and c o g n itiv e  development o f  

th e  children* however s tu d ie s  a re  necessary  to  asseea th e  avai­

l a b i l i t y  o f  a u t r le a te  f r e e  th e  a u tr l t lo u e  aeal* Haaea th la



study  m s  d t i l f s c d  to  a s s e s s  th s  a r e l i a b i l i t y  o f  o a lo r iso  ^  sad 

nu trien ts*  namely, p ro te in , o a lo iu a , phosphorus and l ro a  from., 

the  se a l supp lied  to th e  prim ary school c h ild re n  sad a lso  aoasurs 

th e  outooaes o f  th s  prograase l a  term s o f th e  h e ig h ts  aad w eights 

o f  th s  s h i ld r s a  reoorded ower a  period o f  four sou ths i a  a  fov 

se lso ted  schools l a  aad around O oiabators o i ty .
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IX AJSTZ8V OF LlXfitAVIUM

fhe l i t e r a t u r e  p s r ta in ia g  to  th e  p resen t in v e s tig a tio n

e n t i t le d  "A v a ila b ility  o f  n u tr ie n ts  and o a lo r ie s  from the
*

M u tritio u e  Meal P rog ram s and Height and Weight o f  th e  C hildren"
a

i s  presen ted  under th e  follow ing headingst

n u t r i t io n a l  p lo tu re  o f  th e  sohool going 

e h ild re n  in  In d ia

B* Bole o f  eupplenentary feeding pregraanee in  In d ia  

0* O peration  o f  th e  Honourable C hief M inister* s  

n u tr i t io u s  Meal P rog ram s i n  S an il Madu 

2>* E valuation  o f  th e  feeding pregraanee and 

B. In ta k e  and a v a i l a b i l i ty  o f  n u tr ie n ts  fro n  d i e t s .

A. n u t r i t io n a l  S lo t a re  e f  th e  m hehl going shU dreiL .in IJK iia i

n u t r i t io n a l  w ell being o f  a ooamunity o r n a tio n  i e  an 

im portant do t em in en t o f i t s  h e a lth  s ta tu s  (FAOf 1976 and 

£riah*na*>orthy , 1980). M a ln u tritio n  i s  w idely p revalen t In  

In d ia  p a r t io u la r ly  snong th e  e h ild re n  o f  th e  le v  eooio eeononie 

groups. About 15 to  20 per se n t o f  th e  popu la tion  in  In d ia  a re  

not ab le  to  o b ta in  t h e i r  n u tr i t io n a l  re q u ireaea te  (3ukhatnet 1982} 

I t  i s  fouHl th a t  ae nany as 20 per sen t o f  th e  c h ild re n  e f  f iv e  

to  tw elve y ea rs  age group o f te n  show one o r nore eigne e f  de£L~ 

eleney d iseases*  I t  i s  th e re fo re  la p o r ta n t th a t  th e se  e h ild re n  

re so lv e  adequate food o f  good q u a lity  (Haquev 1981)*



7

f ro  t e l  a  energy K a ln u tr l t io n  l a  e a r ly  childhood i s  a  a a jo r 

h e a lth  pro blew (SIB, 1961)* dovore foaae o f  p ro to ta  onergy a d ­

mit r i t i o  a  aad a rea  Moderate aad a d d  grade vhea prolonged, re*

• a l t  l a  adverse la p a e t oa p h y sica l growth aad a e a ta l  developseat 

o f  th e  eurv ivore o f te a  oa a  permanent b as ic  (O opalan, 1976)

Berg, 1961 aad kaaalingaavaay, 1931)*
t

Zroa deflo lenoy aaaea la  reduoee th e  physica l c a p a c ity ,

1noreases s u s c e p t ib i l i ty  to  in fe c tio n  aad decreases th e  le a rn in g  

a b i l i ty  o f  c h ild re n  (B as ta , 1977)* Sweaty per cen t o f  th e  o h il*  

d rea  l a  In d ia  s u f fe r  due to  a a la u tr l t io n ,  v itam in A deflo lenoy , 

r ic k e ts ,  p e lla g ra  aad g o itre  (B hosale s t  a l « 1962)*

1 a l ie n  (1979) d e fin e s  a a la u tr l t io n  a s  a  cond ition  re s u l t*  

la g  due to  lack  o f  s u f f ic ie n t  q u an tity  o r  q u a li ty  o f  n u tr ie n ts  

to  a a la ta la  th e  body sy a tea  a t  none d if in a b le  le v e l o f  function*  

la g . A lice  aad Bogart (1174) gave a  nere p re c ise  a ta te a e a t fo r 

M alnu trition  as  I t  Is defined  a s  a  s tab s  l a  dhieh e i th e r  th e  food 

In take  I s  Inadequate l a  soae re sp ec t to  s e c t  th e  body needs o r  

l a  which physio lo g ic a l aad environmental eo n d ltio a s  a re  such 

th a t  th e  body i s  unable to  u t i l i s e  s u f f ic ie n t  energy to  p r o f i le  

fo r  i t s  proper growth, aa la tenanoe aad re p a ire  aad such d e fic ien cy  

i c  ac re  l i k e ly  to  occur i a  youth*

. Country wido n u t r i t io n  surveys c a rr ie d  on a  la rg e  nuaber 

o f  pro*school ch ild ren  showed th a t  fo r  90 por c e n t, th e  h e ig h ts
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a ad weight a wara below th e  te n th  percent l i e  values o f  Aaerioaa 

ch ild ren  o f  corresponding ages* rfhan c la s s i f ie d  acoording to  

weight d e f i c i t  fo r age, 17 par can t c h ild re n  were au ffa rin g  

f re e  grade I I I  sa l n u tr i t io n  end 85 par cant c h ild re n  f re e  grade 

I  and I I  m a ln u tr itio n  ( (Jopalaa, 1973)*

Xn In d ia  ch ild ren  up to  fo u rteen  pears  o f  age nunber 250 

B illio n  and c o n s t i tu te s  38 par cant o f  th e  t o t a l  popu lation .

Anoag th e se  two to  th re e  p e r  cen t o f  c h ild re n  s u f fe r  fro n  

severe a a ln u t r i t io n ,  w hile 80 to  70 per oent s u f fe r  fro n  mild 

and nodera te  degree n a ln u tr i t io n  p resen tin g  vary ing  degrees o f  

growth re ta rd a t io n  (XGMh, 1980). Onen (1980) renarke th a t  75 

per oent o f  c h ild  popu lation  oaa be considered  ns not hea lthy  

due to  n a jo r o r n ild  i l ln e s s *  Levadas (1973) and Sswaran (1976) 

s ta te  th a t  n a ln u tr i t io n  l a  e t  th e  base o f  b lladaoss  anoag ch ild ren*  

Vitamin 1 d e fle ie n e y  i s  th e  n a jo r  cause o f  p reventab le b lindness 

in  In d ie , n ea rly  78 p e r cen t o f  ch ild ren  below f iv e  years and 

about te n  per oent o f  th i ld r e a  o f  school age develop o cu la r eigne 

o f  v i ta n ia  A defle ien ey  (H art Mohan, 1982)*

I n  p redoninnntly  a g r ic u l tu ra l  c o u n tr ie s  l ik e  In d ie , th e  

nein  o b s ta c le s  ag a in s t procuring  even n ia inun  n u tr i t io n a l  re q u i-  

ramenta aeeas to  be poverty end th e  consequent low standard o f  

l iv in g ,  i l l i t e r a c y ,  lew p roduc tion , shortage o f  food, in c re a s in g  

popu la tion , unenployneat e l l  aeoen tuate  th e  problen  end r e s u l t  In
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widaly p rav a laa t m a ln u tritio n  ( i ) m d U | 1957 and dvaninathaa, 1990). 

na ja lakahn l (1979) a ta ta a  th a t  igooranoa l a  aa  im portant o o n tr l -  

bu tlag  f  motor fo r  m a ln u tr itio n . Uao ( 1993) a t a t*  a th a t  th a  ado* 

e& tioaal l m l  o f  moth nr aad f& thar l a  o rdnr am a on  a f f a o t i r a  

and o o rra la ta d  w ith b a tt a r n u tr i t io n a l  a ta tu a  o f  ah lld rn n .

S r lk u t l. ( 197J) U * .  tkmt «h . prlMrjr b o m . M«k 1> th . t l -  
t a r l a a  o f  o h ild ra a  balonglag to  poor inaoma groupa l a  o a lo r la a  

and not pro t a in .

Savor# M alnu trition  l a  aaeompaaiad by a l t a r a t lo a  l a  baha- 

v lo a r aueh aa raduoad no to r  a c t iv i ty ,  apathy , i r r i t a b i l i t y  and 

lo aa  o f  l a t a r a a t  l a  a o o la l anvlro ament. I t  not only load a to  

laa raaaad  a u a e a p tlb lU ty  to  d laaaaa  o r  to  im paired growth, but 

alao baa 1a n tin g  aonaaquaaoaa oa th a  b ra in  aad a a a ta l  fu a a tlo a a

( bHO, 1974)* M aln u tritio n  eaa ba T ieuallsnd  aa aa  " lea  barg"
*•

th a t  daeraaaaa l a  a la a  and com position according to  th a  degree o f  

eva lua tion  o f  aoa la ty  from  poor t r a d i t io n a l  to  a f f lu o a t nod a ra  

way* o f  U f a  (Leonardonate, 1980).

l io lo g ia a l  oonaaquaaaaa o f  a a la u t r l t io a  r a a u l t  l a  aa rio u a ly  

haodioappad human raaouroaa aad th a ra  by making d l f f i e u l t  to  

aoh lara  tha  aoalo aooaoaio development o f  community ( Agarvml a t a i 

1932).
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a. aal .  a t  m c B i.M n t.ry  *m *1mt i w m M  l a  la d l> «

Out o f  th e  *oet e f fe c t iv e  Beans o f  ooabating a a ln u tr i t io n  

lo  to  proTido a  n u tr i t io u s  noal o r a  balanced food suppleaeat 

proper td w ith  inexpensive lo a a l  foods to  th e  ta rg o t groups to  

onouro th e i r  propor nourishment (Jevadas* 1984)* M o rta lity

l a f a a t s  and young o h lld ro n  oould bo roduood by in te rv e n tio n  

peegraamoe which iaprovo tho  n u tr i t io n a l  s ta tu  a* On phyelo log l- 

' and h u sa n ita r ia n  grounds* supplementary feeding pro g ram as

th e re fo re  aeea to  be neosaaary (V u tr i t lo a  d ev lev g ;1933). dsn 

(1984) s t a te s  th a t  a number o f  n u t r i t io n  In te rv e n tio n  pro grannies 

havs boon launched l a  developing co u n trie s  to  combat with wide*i
spread a a ln u t r i t io n  among vu lnerab le  aactiono  o f  so c ie ty  espe­

c i a l l y  c h ild re n  and expectant and nursing  m others. The success­

fu l im plem entation o f  any n u t r i t io n  programme I s  dependant on 

sev e ra l v a r ia b le s .

—  ap p ro p ria te  a e lso tIo n  o f  th e  ta rg e t  group*

— e f fe e t iv e  d e liv e ry  cyst on*

— proper u t i l i s a t i o n  o f  services*)
— adequate eonaunity p& rtio ipa tion

— e loee  superv ision  and ‘

— m onitoring and ev a lu a tio n .

Ohea (1982) p o in ts  out th a t  a t le a e t  th e  r o le  o f  n u t r l t lo a  may be
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l a  am elio ra ting  tho  d e b i l i ta t in g  o ffoe tn  o f ln fo o tlo n  o r  phraaod 

another way, f a c i l i t a t i n g  the  recovery  f r e e  ln fo o tlo n  and foe* 

te r ia g  "oateh  tap growth* between periode o f  in fec tio n *

ttupplonontary feeding eohenee a re  th e  noet oonaonly 

undertaken in te rv e n tio n  fb r  eonbating  m alnu tritionO houdhry , 

19®3)• I *  In d ia  i t  ino ludee Applied X n tr itio n  Programme,

«14*dajr Neal Programme f o r  sohool c h ild re n , S pecial N u tr itio n  

Programme and Vitamin A P rophylax is Programme, Anemia irophy* 

ln x ix  Programme, In te g ra te d  C hild Development d e rrlo ee  ( I C j 3 ) ,  

Pood fo r dork Programme etc* (d u ra j and Oupta, 1933)*

0 . f lM ra ttm  a f  a»M>«rahI» O h l.f  l u t r l t l o n .  M.al

She CJINNP l a  a  major eoolo-eeonomio meaenre aimed a t

e s ta b lish in g  a  hmngerleee e g a li ta r ia n  eo o le ty  through promoting

th e  h e a lth /  growth o f  young c h ild re n  hr nourlad ing  not only t h e i r

bodlee but a le e  t h e i r  mind a ae well* itor th i r u  lt#d* Aamaehandran,

th e  C hief N ln ie te r  o f  Samll Nadu * hunger and poverty a re  no aero

th e o re tio a l  po sa l b i l l  l i t  le e  o f  a b s tra o t dangere« gather th e /  
were a re c u rr in g  r e a l i ty  and aweful a f f l i c t io n  in  h ie  l i f e  a t

an lap reee lo n ab le  age* Shin in  the  gen ee l a o f  th le  pro granno*

whioh, fo r  i t a  n o b il i ty  o f  concep tion , firm neae o f  oonvio tlon

daringnesn o f  doolgn and amoothneaa o f  execu tion  has won tho



h e a r ts  auadl mini a o f  tho m i m i  and gonorat od a grots ad f a l l  o f  

good w ill and spontaneous onthuaiaoa wit a t  a weak a o f i t  ■ launeh- 

la g  (i>eradae, 1933).

On lo t  J u ly  1982, Tan 11 Mada IntrodttOod th i s  oohono o f 

h la to r lo  a lg a l floaaoo fo r  pro T iding a a o t r i t lo u a  f re e  noal to  

lakha o f  poor o h ild ro a  in  th e  ago group o f  2 to  10 y ea rs . Thin 

achane wtaioh pro r id  oa ono th i rd  o f  tho  i a i l y  roqaironont o f  

e a lo r io a  and th o  nut r ia n t  a , hao iaprovad a tto n lan eo  in  th o  oohool 

and o u l t i r a ta d  good food h a b ita  booldoa Im parting  n u t r i t lo a  and 

h e a lth  education  through pre*>aehool oduoation. Thus 69 lakha 

e h ild ra n  l iv in g  balov tho  poverty l in o  rooolT td  a t la a o t  ono 

square naal a  day. (d o o ia l W elfare, 1982)

Tho programs# bona f i t  a o r  or 0 ,5  n i l  l io n  oh ild ron  in  tho  

2+ to  14+ ago group. At th o  t in e  o f  s t a r t ,  16.950 lakho pro* 

oohool o h ild ro a  vara fod in  tho  0W03 and 38.15 lakho o f  oohool 

going o h ild ro n  in  36,000  prim ary oohoola in e lu d in g  tho  aehooln 

un io r th o  A didravldar and Baokvard C lass dopartm anta. At prosaist, 

27,397 0V03 and 54c004 oohool fadding o s a tr s s  and 8925 High Sohool 

foeding oontrao  a ra  opo ra ting  tho  programmo b o n o fittln g  a t o t a l  

o f  2.5 n i l l i o n  p r a-school o h ild ro n , 4 m illio n  oohool going . 

o h ild ro a  and 2 n i l l io n  High Hohool O hildroa t o t a l l i n g  8*5 a i l l io a o .
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I t  wan s tip u la te d  1gr th e  Government, a f t e r  c o n su lta tio n  

with a panel o f  n u t r i t io n  e x p e rts , th a t  f o r  th e  under fives*  tho  

mid-day s e a l  should comprise r ie o  80 gm* o i l  7 gn, dhal 10 cm 

groan le a fy  vege tab les  25 g* and o tho r v eg e tab le s  2$ go par eh lld  

par dajr* Xhs ooot o f  tho ao a l tuns boon fix ed  a t  44 p a isa  par 

ch ild /d ay  fo r a l l  tho  365 days i s  tho  year* Xho food i s  oookod 

a s  a  mixed r lo o  p rap a ra tlo n  l a  tho  o a a trs  and served hot* Xho 

requirem ents o f  food commodities fb r  oaoh oontro  a r t  supp llad  a t  

tho feeding o a n tra  by tho  X aail Badu C iv il  Supplies C orporation 

or tho  C o-operatives* Xho supply i s  dons ones l a  a  fo rtn ig h t*

Xho vegetab les and th o  fu « i a r e  purchased by tho  0W0 vaakly 

o r  aora fraquaatly*  A permanent advance o f  H a,5 0 /- weak fo r  t h i s  

purpose tc/bs recouped fro a  th o  Block development O fflsa  ovary week, 

w ith proper voucher a t l t h l a  th o  over a l l  san c tio n  o f  t h i s  l t a a s  

has boon sanctioned to  tho  CMC*

Xhls oohano has generated g a in fu l eaployasnt fo r  sons 

14*700 women* m ostly widows and d e s t i tu te s *  Xhls schema has had 

a  tremendous Impact on th e  enrolment o f  c h ild re n  l a  prim ary oohoolo* 

Ah a d d itio n a l 2*63 lakh  o h i 1 dr on in  tho 6*11 year ago group had 

boon en ro lled  l a  otaadardo I t e  5 w ith in  10 weeks o f  l t o  Ins opt Ion* 

agalnot ta rg e t  o f  an a d d itio n a l 1*00*000 c h ild re n  in  t h i s  ago 

group so t up by tho Planning Co am ission fo r  tho  year 1982-1983*
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*>• *TBlftnttftB.,ftX .Ikt, X ir t lM  O T fflT ftia i

Ifrablind  kao (1163) d s f ln ss  eva lua tion  as  a  prooaaa o f  

asasu rlng  p rograss towards a pra—sa t o b ja o t ira  o r goals •

Xha s s s a n t la l  p ra - re q u is i ta s  o f  ava lua tion  ara*

1, A o la a r  out s ta ts a s n t  o f  naasurab ls o b je c tiv e s  and tha 
s tra te g y  employed fo r  ach iev ing  th e n  l a  unaablguous t a r  a s .

2. Knowledge o f  bass l i a s  s ta tu s  o f  ta rg o t group l a  to r a s  

o f  In d ic a tio n s  us ad to  aaasura  tb s  change.

' 3. Aral l a b i l i t y  and id e n t i f ic a t io n  o f  ap p ro p rla ts  1 a s t ro -

wants and In d ic a tio n s  o f  ebangs and

Am fe a s ib le  fra a a  work fo r  a v a lu a tio n .

th e  a sssso aa a t o f  n u tr i t io n a l  d s f le l s n o is s  dspsnd on phyei- 

o a l exam ination. I t  should ba supplaasatsd  by n u tr i t io n a l  an th ro - 

poastry  c o n s is tin g  o f  ao o u ra ts  growth and sk in fo ld  asasu rsao n ts  

(Peaohary, 1962).

ftreaves and Barry (1982) r sp o r t  th a t  an th ro p o astrlo  neaeu- 

r s a s n ts  p ro p srly  tsk sn  and p ro p srly  evaluated rsp rs s sn t a  u s s fu l 

b asis  f o r  tb s  a ssassaan t o f  n u tr i t io n a l  s t a tu s .  Xha nut r ia n t  con­

t r ib u t io n  o f  tb s  d l s t  o f  tb s  f s a a ls s  I s  d l r s s t l y  dspsnd ant on tb s  

food h a b its ,  t h i s  In  tu rn  I s  r  a f lo a t ad I n  t h s l r  n u tr i t io n a l  s ta tu s ,  

n u t r i t io n a l  s ta tu s  i s  tb s  ou t ocas o f  lo ts r a e t io n s  o f  edueatlon9
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c u l tu re ,  o u s to ss , t r a d i t io n s  and th s  purchasing power (Ramssh 

P u ri i t  a l .  1964)*

H eight l a  a  w j r  r e l ia b le  measure o f  tho  growth phenomenon# 

Sho o h l ld 'a  heigh t ourvo i a  an ex ce llen t raeord o f  prev ious deve­

lopment and graphic evidence o f  h la  e n t i r e  growth h i a t o r /  (1992)# 

as opposed to weight which i s  su b jec t to  ra p id  am  ra d lo a i v a r ia ­

t io n ,  he igh t i s  a  w er/ s ta b le  measurement which oaanot door ease 

( Uhsindsokt 1994)* Unlike w eight, he igh t ones gained cannot bo 

lo s t  and i t  i s  believed th a t  i t  i s  r e l a t i v a l /  l e s s  a ffee ted  hy 

aou ts  and sh o r t epiaoaee o f  n s l n u t r i t io n ,  bat sffoo ted  hr ohronie 

• a la u t r i t io n  o f  none d u ra tio n  ( *IH, 1979)* O rlsp in  e t a l .( 1968) 

re p o rt th a t  p h y sica l measurements a re  re la te d  to  n u tr ie n t in take#

(1983) p o in ts  ou t th a t  e l ln ie a l  in v e s tig a tio n s  a re  based on 

examination o f  tho  a l l  vat saaou la tu ro  and s t a t e  o f  tho bones and 
teeth#

Usha and Levadas (1984) s t a t e  th a t  d ie t  surveye serve as  

Im portant g u id e lin e s  to  know tho  e x is tin g  problems with regard  to  

food in ta k e  o f  In d iv id u a ls  and groups and th e  ways and means o f  

improving them#

*• Ih ta k s  had a v a i la b i l i ty  o f  n u tr ie n ts  from d ia ts t

Cal o r ie s t

FA© (1983) has estim ated th a t  th e re  i s  s  gap o f  te n  per sent 

to  be found between tho  average s a l  o r i s  supply end requirem ent e f
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th e  poorer se c tio n s  l a  th e  Ih r  Hast* hadha K rishna das (1167) 

N M U H td i th a t  e h lld re a  m o t d e r iv e  13 to  15 p e r ooat o f  t o t a l  

c a lo r ie s  fro *  p ro te in , 15 to  20 per ooot f ro a  f a t  aad 65 to  70 

par ooot f ro a  e s r ish y d re te s*

I t  was repo rted  ( in n . Esp* 1901) th a t  energy in ta k e s  o f  

urban o h ild ro a  f ro a  w eH -te-pde^faalliea  oorrespond e lo s s ly  to  

th e  W f f l l y  reooaasadsd l s r s l s  o f  th e  IOJik# while i a  pro* 

school e h lld re a  f ro a  low 1 noose f s a l l i e s  th e  average energy 

d e f lo l t  i s  shout 50 per oent (MM«B a  op# 75 -  0 0 ) •  I t  i s  o f te n  

suggested th a t  th e  low energy In tak es  o f  r u r a l  poor e h lld re a  

aay ho duo to  th e  low o a lo r ie  d ea e lty  o f  t h e i r  d ie ts*  low 

e a lo r is  d en s ity  o f  d ie ts  duo to  low f a t  in ta k e  appoaas to  be 

one o f  th e  reasons fo r th e  Inadequate energy in ta k e s  o f  r u r a l  

poor ohildroa*

m i t l a a i

tstw atfdhaa q t a l  (1950) s t a t s  th a t  u rin a ry  n itro g en  excre­

t io n  f a l l  hetweoa 66 and 160 ag per day per kg with an  average 

o f  114 ag* fa o rie h a  (1965) conducted n itro g en  balaaee in  adult*  

Ind ian  voaea aad found th a t  th e  u rinary  n itro g en  exo re tlon  gene­

r a l ly  daareased ra p id ly  a f t e r  th e  low p ro te in  d ie t  wao in s t i tu te d  

aad s ta b i l i s e d  l a  th re e  o r  four aeye* ~

H ortseen (1972) and T ravers aad Ooapbell (1974) and 

J la r t s r s l l  s t  a l  ( 1930) Ind ica ted  th a t  whenever an  in d iv id u a l
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t r a i n s  to  develop s tren g th  and power* tho  d o lly  in ta k e  o f  pro to l a  

• a a t  to  iao reaeed  fron  an approxlnato  a o ra a l walu# o f  70 to  90 ga 

par da/*

d tud loa eoadnatod by flavadaa a t a l  (1973) on tho  a ltro g o n  

ro to n tio n  l a  pro-school c h ild re n  fad k i th  vege tab le  p ro to in  a i* -  

ta ro  oupplononto pro rod th a t  tho  a ltrogon  ro to n tio n  fro n  tho  

oupploaoatod d lo t wan e ig a if to a o t ly  g ra n to r than  th a t  fron  banal 

d lo t*  Tho apparant d ig e e ta b i l i ty  o f  tho  banal and oupploaoatod 

d lo t vas found to  bo 79 and 89 par oont aaspao tively*

a t a l  (1939) ro p o rt th a t  f o r  Ind iana 0*388 ga o f  

e a lo lu a  and 1*0 g e f  phoophoruo a a /  bo conoid or od ao malntonanoo 

roqulroaont* dathe a t  a l  (1952) obcorvod th a t  B ill in g  o f  r lo o  

to  raaov# th o  out o r la /o ro  to  th o  oxtont o f  four par oont o f  I t a  

weight improve tho  ro to n tio n  o f  e a lo lu a . C&leiua roqulroaont o f  

o h ild ro a  can bo oaloulatod  on tho  baolo o f  tho  aaeunt o f  o a le iu a  

ado ra tion  during  th o  period  o f  growth* C hild ren  nood o a le iu a  

not only fo r  up hoop but a loo  fo r  growth o f  t h e i r  bo dob.  th e re  l o  

lnore&eod atorago and uaa o f  e a lo lu a  by tho  growing body* (M artin* 

1970)

th e  s in g le  aoet im portant oauoo fo r  th o  wide spread Iron  

doflolonoy anaemia in  In d ia  lo  inadequate  I ro n  In tak e  in  th o



h«,U tn«l d ic ta ,  coupled with poor b lo a w a ila b lllty  o f  d ie ta ry  iron* 

I ro n  abso rp tion  f ro a  d io to  basedbn c e re a ls ,  a i l l e t a  and pulaoo 

has boon re p o tted  not to  exceed th ro e  to  f i r e  p e r eent (M utrl* 

t i o a  review ; 1984)*

i>a (1950) hao found a  p ro g ressiv e  i  nor ease l a  p o e ltiv o  

iro n  balaaoo w ith la e reae ln g  i ro n  in ta k e  oa ty p io a l r ic e  and 

wheat baaed d io ta r ie a  aad haa observe th a t  when th e  in ta k e  exceed a 

39 ag/day th e  balaaoo a t a  b i l l  a od l t a e l f  between 8 aad 9 ag /day , 

Balaaoo atud loa w ith g i r l  a aad woaea aunaerlaed by Joaoph (1998) 

ahowed th e  aworage abeo rp tloa  o f  iro n  to  bo, 3 to  40 per e e n t .  

Average iro n  ab ao rp tioa  f ro a  alxed d ie t  l a  about 10 par eoat 

(W hite gjLAi# 1971), I ro n  ab ao rp tioa  fro  a  r lo o  baaed d ie t  a waa 

de to ra iaed  l a  s ix ty  apparen tly  w ell aourlahed su b je c ts  belonging 

to  th e  la b o ra to ry  a t a f f .  L abelled  FedO^ oon ta in iag  9 ag o f  i ro a  

waa a ire d  w ith a  r io o  baaed luaoh aad re te n e lo a  waa d e to ra iaed  

by whole body oounting . The aeaa ab ao rp tio a  o f  iro n  in  theae 

su b jec ts  waa found to  bo 9 ,9  per oeat o f  th e  ad a in is to red  dose, 

(Ann, hop, 1375),

fh e  ao st a u ita b le  aethod fo r  d o to ra in in g  th e  b io a v a lla b i-  

l l t y  o f iro n  fro  a  d le ta  l a  to  aeaauro iro n  abso rp tion  l a  huaaa 

boinga uaiag  e x tr in a io  ta g  teobaique-uelng  rad io  tra e e e  (B jo rn  •  

haaaieaoa a t a l . 1974), S tud ies using dual rad io  iro n  ta g  to  

aeaauro non-haea iro n  ab ao rp tio a  fro  a foods stdniltaneously  l a

18
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huaaa aub jao ta  ha to  a lso  baoa ooaductad Isqt Oook a t a l  (1972) 

and Lajrriosa a t a l  (1 9 7 ? ).'

An a l t a r  na ta  a a la a l  nodal to  do to ralno  iro n  a v a i l a b i l i ty  

from httaaa d ie t  a haa ra o a n tly  boon propoaad b / Saraalnga Rao a t a l  

(1977)* wailfl^thaaa i n r i t r o  aathodo aro  aoourata thaaa  a r t  bow 

a ra r  t l a o  oonauaiag and aapanaira  fo r aoraoalag  la rg o  nuabar o f  

food a a ta r la la *



Experimental procedure



XXI XX2>: al

Sh« eaperL aeatal proeedure fo r  t h i s  In v e s tig a tio n , en­

t i t l e d ,  "A v a ila b ility  o f  n u tr ie n ts  mod o e lo r ie e  fro n  th e  

B u tr itio u e  Neal fro g raaae  end Height end Weight o f  C hildren" 

e re  presen ted  under th e  fo llow ing  headings*

A* S e le e tlo a  o f  eohoole 

B« S e le e tle a  o f  enh jeo te  

0* Ceaduatiog th e  eoeio eoonoaio survey 

0* Aaaaeaaoat  o f  th e  a w a ila h ll l ty  o f  n u tr ie n ts  

in  e h ild re a  end

£• Aseaaanaai o f  th e  a u r tr it te a e l  s ta tu e  o f  th e  

e h ild re a  through
\

1* A athrepoaetrle  aaaaareaeaSs 

2* O lln io a l u m s m H  and 

9* lle-ehealeel a n e l/e ie

fh r  e e r r / ia g  out th e  p resen t study th re e  p rin a ry  eehoole,

where th e  H eaeare tte  C hief A lndeaere' l u t r l t l o u e  Meal J reg raan e
«

wee l a  o p e ra tio n  were e e ls e te d . Of th e  th re e  eehoole two were 

ru ra l  eehoole and th e  th ird  was an urban sohool. She th re e  eehoole 

se lee te d  were

1, S r i  Aviaaahl 11 ngea Basis Sohool -  Or ban Sohool 

2* Meanaethapitraa  t t s a s a t e r y Sohool and ,

3* X hallyur d leaen ta ry  School -  a u ra l Schools*
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These schools vara aa laa tad  fo r t h e i r  nearness to  th a  

eo l ie g e  and th a  w illin g n ess  o f  th e  Head eastern* te&ohers and 

p a raa ta  to  eooparata l a  th a  study*

Xa a l l  th a  th ra a  prim ary aohoola p a t to g e th e r 310 ah 11- 

d r  aa o f  aga 6 to  9 yoara vara p a r t io lp a t ln g  l a  th a  faad lag  p ro -
VI

gramme* Of th aaa  310 children* 200 a h lld ra a  vho vara th a  re g u la r  

p a r tla lp a a te  a f  th a  programme vara oolaatod f a r  th a  study (Oroup 

I )  based oa th a  fo llo v la g  fao to ra i

1* H I  vara p a r t ia lp a t la g  l a  th a  programme frem l t a  

s ta r t*

2* A ll vara re g u la r  fo r  th a  sohool and ■

3* Houses o f  th a  b e n e flo la r le s  vara nearly* aaab llag  

th a  In v e s tig a to r  to o o lle e t  tho  req u ired  d a ta  from 

t h a i r  parents*

Apart from these* 60 c h ild re n  vho vara not p a r t ia lp a t la g  

l a  tho  programme vara oho sea a s  th a  co n tro l group (Oroup 0) fo r  * 

comparison purposes*

fha  d e ta i l s  o f  th e  su b jeo ts  solvoted and th a i r  aga v isa  

d is t r ib u t io n  a re  presented  l a  fa b le s  X and XX*



tAXLX 2 3XX WI3B JIStaiBOZIOV OF TUB GHILJRSX

3 *19* Xaao o f th o  oohool X ap o risoa ta l C o n tro l g ro*p (0 )group ( 3)Halo Foaalo to ta l Halo Foaalo to ta l

1. 3r i  A rinaoh 11 ingaa X loaoa ta ry  Sab.ool,O olabatoro ( 120) 44
2* X h a lly u r X louoatary 3oboolt tb a lly w r( 70) 31
3. Aaaaaathaparaa H o - a m t a ry schoo l, Raaaaathapuram

45( 120)
to ta l 120

17 61 8 12 20

50
■» '

61 9 11 20

33 78 10 10 20
80 200 27 33 60

tAJSLi -  ix  ao* m ax j u t a i a r e i o i  of ta x  o m u x a i

Ago in  yoaro Group Halo Foaalo to ta l

6 X 27 17 440 5 10 15
7 X 46 15 610 8 9 17
8 X 28 26 540 . 7 8 15
9 X 28 20 410 1 6 13

X -  X xp o rla o n ta l 
0 •  O o a tro l
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°* fiftli—tUMr-iha-iMiayaitt— lft m n rm  Hi the  f a m il ia l

A aiap la  aoalo-aoonoale aurvay vas conducted la  readonly 
aolaatod 40 and 20 fa n ille e  o f the axperlu tn tal aad contro l o h il-  

draa respectively . la  the or baa school alone, a quest loaaaira  
vaa evolved aad aead fa r  th la  purpoaa (Appendix -  A), She la* 
veotigator r ia l ta d  a l l  tha  fa a llla a  aad tha data vaa ao llao tad  . 
fraa  tha  nothara. th la  survey was aarrlad  oat la  tha nr baa 
aahool alono nainly to  f a a l l l ta to  se lec tion  o f tha  children o f 
a la  to  eight years old fo r assassin* tha cv aU ab llity  o f autriants*

*• A a tf  — i t  flf-tha a v a ila b ility  o f nut r ia n t ■ la  ahiidroai

la  tha  praaant laveatiga tioa , a t l i ia a t io n  of p ro te in , 
oalelun, phosphorus, iron and daaloriaa vas a t ad lad oa a aalaatad 
group o f f iv e .axparl seatal aad five  con tro l children. These 
ahildron varo aolaotod fro*  d r i  Avioashilingaa dlenentary dohool 
for l t a  convenience to  carry oat the balaaoo atody. They vara 
aalaatad fxoa tha  groujfc'or who a tha  aoalo economic survey vaa 
oarrla46ut. They belonged to th a  aaaa eoolc aeoaeaia s ta tu s .
Tha houses o f  tha children vara vary near to  th a  oolle<ge and tha 
children and th a ir  parents vara w illing  to ©©^operate in  th la  atody.

*• i  reparation for tha f t ^ f i '

Ibr tha  natabolla atudy to ha conducted 10 ahildron vara 
aalaatad, fiv e  fro* tha  experimental group aad five fro a  th a  oontrol

0
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croup* Tha su b je c ts  a&d t h s i r  a e th e rs  wort o rien ted  about th o  

procedures involved la  tb o  conduct o f  tho  study and what vaa 

requ ired  o f  then* iiaeh su b jec t vac provided w ith oon ta ln ere  to  

u r in a te  and defaeoate* they  were in s tru c te d  v e i l  to  c o lle o t  

th e  whole day* a u rin e  and faeeea*
0 r

2* faUfffttflfl.ftttl.Bgfiig.Tlti Oh f f  I M B lf«

7he a e ta b o lie  study vaa c a rr ie d  out fo r a  period o f  a lx  

days, w ith th re e  days o f ad ju a taan t and th re e  days o f  o o lla c tio n  

periods* For food weightneat a  double bean balance vaa used to  

record weight ac cu ra te ly  up to  one gran* A fter weighing each 

l te n  o f  th e  d ie t  eonauued by th e  c h i ld , one te n th  equ ivalen t o f  

th e  food eonauued Css weighed sep a ra te ly  and c o lle c te d  fo r  th e

whole day fro n  e a r ly  corning to  n igh t on a l l  tho  s ix  days* I  ha
«

t o t a l  weight e f  th e  c o lle c te d  food vaa fcenogenised in  th a  labo* 

ra to ry  fo r  each sub jec t se p a ra te ly , 10 ml o f  tho  6A HCl was 

added to  th o  saap les  as th a  p re se rv a tiv e  and s to red  in  th e  r e f r i ­

gerator*  Shle was done fo r  th re e  days c f  th e  c o lle c tio n  period* 

At th e  end e f  th e  th re e  days th e  food samples were pooled and 

stored*

Tho u rin e  and faeeea exareied th o  c h ild re n  v e r t  c o l le c ­

ted  fo r s ix  uajs. The f i r s t  th re e  daya aaatplea were discarded; and 

th e  l a t e r  th re e  days sanplee ee ra  taken  fo r  ana ly sis*  Ona ts n th
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o f  th e  ho ao goals ed samples troro preserved w ith 1*0 n l o f  to lu en e  

l a  tho  ease  o f  a rlo o  and/O a l  o f  91 HOI la  tho  oaoo o f  faeoee*

I t  tho  and o f  th ro o  d a /e  tho  fooooo and u rin e  samples o f  oaoh 

sub jec t was pooled aep& rato l/ and uood fo r  fu r th e r  ana lysis*  

Oharooal ta b io to  woro uood to  ldeaklQr th o  fooooo o f th o  th ro o  

days o f  o o U eo tio a  period •

3* A a r t m t  9 t  1fct,«>mA«il

fho sample o f food* faooos mad u rlno  woro analysed fo r  

th o l r  n itrogen* caloiua* iron* phosphorus and e a lo r io s  and c a l -  

eo latod  th o  t o t a l  In take and ex c re tio n . Tho balance o r  re te n tio n

fo r oaoh n u tr ie n t  was than  calcu lated*

Tho n itro g en  content o f  food looses and urlno  was oo tlan tod  

by Aaoro I J e l l a h l ’ s net hod ( HIS, 1971) ■ Tho food and faoeos were 

ashed and th o  aah was d isso lv ed  In eonosntrmted HCl and nado up 

to  100 ml w ith d l s t i l l o d  H^O* Tho ash s o lu tio n  as well ae th o  . 

u rlno  oaaploo woro uood fo r  tho  estim ation  o f  n lno ra lo  (HIM, 1971)*

C ale lan  was prooipatod no oo lelun  o x a la te  and t i t r a t e d  

agalnot pornanganato* Phosphorus wao o s tln tto d  by tho  nethod o f  

f la k e  and dubba sao (192$)* Iron  wao d o ttra in e d  c o lo r ia e tr io a l ly  

aaklng uoo o f  tho  foot th a t  fo r r lo  Iron  g ives a blood rod co lo u r 

with th lo o y an a te . C a lo rie s  was ea tiu a ted  by using  boab o a lo riao to r*
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* •  ftn im —nt 11 t fr im u iU g a h l rtatai,aX .th ft th lld ria *
1. A nthroponetrie measurements

2. O lin ic a l tM M u m it and

3# Slo-oheaio& l an a ly s is

Anthropometry vas used l a  th e  p resen t l a v t s t ig a t io i  s in e s  

i t  provides a  very  convenient to o l  fo r ao a lto  r in g  th s  n u t r i t io n a l  

s ta tu s  o f  th s  popu lation . Anthropometric d a ta  taken  among ch ild *  

ran t in  p a r t ic u la r  provide in form ation  on th e i r  growth, develop* 

■eat and n u t r i t io n a l  s ta tu s  (ilagbltang  a t a l . f983)«

She measurements namely heigh t and w eightbf a l l  th e  experi­

mental and th e  co n tro l o h ild ren  were taken  i n i t i a l l y  as well an 

f in a l ly ,  th a t  i s  a t  th s  end o f  th e  four months. She age was re*  

oorded ns given in  th e  school reco rd s .

a . xfaiithtl

A n o a -s tre to h ah la  f ib r e  g lass  ta p s  vas ussd fo r he igh t asm* 

surem snt. I t  was fixed  v s r t io a l ly  on a w all and th s  su b je c ts  v s rs  

mads to  stand on th s  f lo o r  w ith th s  f e s t  p a r a l l s l  and w ith bu ltoeks, 

shouldsra and bask o f  th e  heal touching  th e  w all, ih e  head waa held 

com fortably with th e  a rn  hanging a t  th e  a id es  in  a  n a tu ra l vnnner.

A wooden co a ls  waa plaaed g en tly  over th e  head perpendien lnr to  th e  

w all end th e  heigh t vas aeasured fro  a  th e  ta p e  e o rre o t to  0*1 en 

U e l l i f f e ,  1966).
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A bathroom weighing balance was used fo r  t h i s  purpose*

Xho su b je c ts  worm made to  s tand  on tho  oeo tro  o f th o  p la tfo rm  

without touching o r ho ld ing  on to  any o b je c t . Xho weight was 

aoaaurod co r ro o t to  0. 1 kg* Xho eubjeot was wearing mini awn 

elo th lng*  Xho aoeuraoy o f  tho  halanso was ohookod a f te r  every 

f i r e  measurements, using  a  standard weight* ( J e l l i f f e ,  1966)

>• 9U M S l. JBfgllfilftBl1

FAO (1970) s ta te s  th a t  o l in le a l  exam ination i s  th o  most 

e s s e n t ia l  p a r t  o f  a l l  tho  n u t r i t io n  surveys* s ince  th e  u ltim a te  

o b je c tiv e  i s  to  asnoss tho  le v e ls  o f  h e a lth  o f  in d iv id u a ls  and 

population  groups as In fluence by the  d ie t  they  consume*

Xhe o l in le a l  assesasen t was c a r r ie d  out on a l l  tho  ex p e rt-  

mental and c o n tro l su b jec ts  in  t h i s  in v e s tig a tio n , both i n i t i a l l y  

and f i n a l ly  a t  th o  end o f fb s r  soo the . A schedule wao s p e c ia lly  

evolved fo r t h i s  purpose and i t  was adm inistered (Appendix * 9)*

haemoglobin e a t la s t io n  was dons w ith f in g e r  p rick  samples 

o f  blood fo r  25 and 20 c h ild re n  o f  experim ental and c o n tro l groups 

re sp e c tiv e ly , by th e  m odified cyannethaemoglobin method* daeao- 

g lob in  was estim ated from th e  f in g e r p rick  blood samples o o lo r i-  

m s tr lo a lly  using  u rab k in 's  reagent am per th e  procedure o f  fa r  le y  

(1964).

Xhe d a ta  thus c o lle c te d  were processed to  determ ine tho  

u t i l i s a t i o n  o f  n u tr ie n ts  from tho  N u tr i t io n  Meal Jrrogramme asd 

th o  n u t r i t io n a l  s ta tu s  o f  th o  children*

2*



Results and Biscussicm
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The r e s u l ta  o f  t h i s  In v e s tig a tio n  e n t i t le d  "A v a ila b il i ty  

o f  n u tr ie n ta  and c a lo r ie s  from th o  n u t r i t io u s  h e a l F rograaas

aad heigh t and weight.' o f  ch ild ren*  la  d iscussed  and or tho
% ’

fo llow ing headat

A* dooid»oosaoalo book ground o f  tho  ch ild ren  

1 . A v a ila b il i ty  o f  a u t r io a ts  f ro a  tho  d ie t s  and 

v0« n u t r i t io n a l  s ta tu s  o f  ch ild ren

th e  aoole »ooonoalo background o f  th o  fa m ilie s  o f  40 ch ild ren  

l a  th o  ex p c riao a ta l group aad 20 oh lld ron  la  th o  o e a tro l group 

o f  tho  urb&a aohool a lone , assessed  by a d a la lo to r la g  a  olapXo 

q u estio n n a ire  is .p re se n te d  below. '

Sho o a s te , ooaauaity  aad tho  typo o f  th o  f a a i l lo a  a t tidied 

la  p reseated  l a  Sable •  I I I ,
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OASTB, COB&OMITT A Hi) TIPS OP THJB FABiLIKS 32UDIBD

a.B©. Cat a l l* . P ercen tage o f  fa m ilie s
•

Croup £ Croup 0

£aifc t
i.

1. O h attly ar 15*0 25.0

2. Boyar 12*5 BIL

3. Sound a r  . 12.5 15.0

4* Baidu 10.0 10.0

5. Muslim - 10.0 10.0

6. C h ris tia n  : 7 .5 12.0

7. Mudhaliyar 7 .5 6 .0

8 . f i l i a l  .■ « 7.5 10.0

9. Ad id  rav id  a 7 .5 BIL

10. Tadavas 5.0 BIL

i n Vadar 5 .0 10.0

■ ■ £02 AL 100.0 100.0

S a jem & i

n Backward community 62.5 70.0

2. Scheduled oaate 7 .5 BIL

3. forward eomaunlty 3 0 .0 _____ - ....30.0 ______
£01 AL 100.0 100.0

Xyne

1. d u eloar 87 .5 75.0

2. J o in t 12.5 25.0

100.0 100.0
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Xt was found out th a t  fa  both th o  groups otudlod pooplo 

from  d if fo ro n t oaotoo voro d is tr ib u te d *  Howowor a  a a jo r i ty  o f  

th o a , about 70 par oont in  tho  experim ental group an i l a  th o  

o on tro l group belonged to  o ith o r  bookward o r  oohodulod oaoto  

whilo tho  ro a a in ia g  fow bolongod to  forward ooam altjr#

lu o le a r  fa a l l io o  prodoalaatod in  both th o  groups (87*3 

por oont l a  th o  experim ental and 79*0 par oont l a  th o  o o n tro l 

group) whilo 12*5 and 25*0 por oont o f  tho  f a a l l io o  la  group M 

and 0 rospootivo ljr bolongod to  Jo in t fa a llio o *

*• ftth tt,B h ila i .ttf. JJUt.
Zho oooupatiooal o ta tuo  o f  tho  p a ren ts  i s  proooatod l a  

Zable XT*

TA3LM XT
t

OQQumioir ot txm tA u m a
i

*•*0. Occupation . P ercen tage o f  paroato  in
. - ■ ftroup 2 Oroup 0

!• Ooolloo 23*0 13.0

2* h i l l  work or 20*0 23*0

3. deployed la  workohopo 13*0 10.0

4* O lo rio a l Job 15*0 23.0

3* O thers 25.0 23*0

100.0 100.0
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I t  vaa o loar th a t  nor* aunbar o f  f a a i l i a a  la  th a  ax p a ri aaat a l  

group (2 5 .0  p a r o a s t)  vara ooo llaa  v h lla  oaljr 15*0 par oast o f  

th a  p araa ta  vara  o oo llaa  la  th a  o o a tro l group* Za th a  o o a tro l 

group aora auabars (22*0 par a a a t)  vara angagod aa c la rk s .  l a  

both th a  groupa» ao ra  th a a  15 par aaa t o f  p a raa ta  vara a i l l  

workers. l a  both th a  groupa 25 par aant o f  th a  p a raa ta  vara 

d r lv a r s ,  t a i l o r s ,  barbara , a lao trlo l& aa , etc*

Tha educational le v e l  o f  p a raa ta  l a  th a  tvo groupa la  

presen ted  l a  Sable 7*

TAJBLJl T

HJucAfiohAL m w  or zhb SA&sma

S.JIe. B&uoatloaal la v a l  Faro ea t age o f  p a raa ta  l a

fa th e r  Mother
droop droop

s 0 a 6

1* f r ia a r j r  aohool 27*5 20*0 25*0 25*0

2* Middle aohool 27.5 40*0 20*0 40*0

5* High aohool 20*0 20*0 5*0 15.0

4* X l l l ta r a ta 25*0 10*0 50.0 20*0
TOTAL 100*0 100*0 100*0 100*0
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Aaong th e  40 f a a i l i e a  o f  th e  experim ental group only 

25 por o«at were i l l i t e r a t e  w hile la  tho  c o n tro l group 10,0 

per coot wore i l l i t e r a t e  la  th o  case o f  fa th e rs*  In both tho  

groups, 20 por ooat o f  tho  fa th e rs  wore educated opto high 

so to o l ,  l a  th e  ease o f  ao th e re  only  20 per cant were I l l i t e r a t e  

la  th e  e o a tro l group while 50 per s e a t were I l l i t e r a t e  l a  th e  

experim ental group, Oaljr 5 aad 15 per cen t were educated up 

to  high sehoola la  th e  ease  o f  noth e re  l a  th e  experim ental and 

e o a tro l groups re sp ec tiv e ly *  I t  was su rp r is in g  th a t  none o f  th e  

p aren ts  were educated upto co lleg e  le v e l  l a  both th e  groups 

otiadieu*

4* 91 f t l lU l l*

Xhe monthly ineoae le v e l  o f  th e  f a a l l l e e  stud ied  l a  tuo 

groups i s  presented  la  Sable Tl*

rx

MOMTMl X 1*30*4 1 8 m oy sag  FAJ/uhim SS0OIIO

a .Mo* ' laeoae le v e l  l a  rupees
Oroup X Group 0

1. 1 -  200 12,5 5 .0

2* 201 -  400 50,0 45.0

3. 401 ~ 600 25,0 30.0

4* 601 and above 12,5 20,0

100,0 100,0
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th*  fa m ilie s  in  th*  two groups woro from s l ig h t ly  d lf f* »  

ru n t aooio-eoonoaio book ground*, i t  «a* not** th a t  62.5 p*r 

oea t o f  fa n il io *  in  th*  * x p srin sn ta l group an* 30 p s r e e n t  o f  

fa a i l l* o  in  th*  o o n tro i group ha* a aeagr* monthly inoom* bslow 

d o .400/- p«r month. Only 12.3 p*r **nt o f  fam ili**  in  th o  sxp*- 

r i« * a ta l  group and 20 p er sen t o f  fa a i l i* *  in  th*  c o n tro l group 

had a  Monthly Inoon* o f  abovs As .601 /-.

i t  vao observed th a t  th*  soeio-*eo noaio book ground o f  

a l l  th*  fa n il io *  studied  vao poor. However, th o  o o n tro i fami­

l i a l  stood s l ig h t ly  b o tto r th an  th e  experim ental fam ilio s  in  

to rs*  o f  tho  n in th ly  laeono.

B. A v a ila b il i ty  o f  n u tr ie n t*  from th a _ d i* ti

th o  ro o u lta  o f  tho  th ro o  day balanoo study  on o a lo rle e  

and o tho r n u tr io n to  i s  dioouoaod unaer tho  fo llow ing  heading*.

1. A v a ila b ility  o f  o a lo rio o

2. A v a ila b ility  o f  n itrogon

3. A v a ila b ility  o f o a lo iu a

4. A v a ila b il i ty  o f  phoophoruo fluid

5. A v a ila b ility  o f  iro n

i .  A iattahttiSx..9t f l i la i im
Zablo VII prooonto tho  a v a i la b i l i ty  o f o a lo rio o  from th o  

d io to  eoasunod by tho two groups o f  o h ild ro n . tho  In d iv id u a l 

values ar*  presen ted  in  Appendix 0. .
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fAHLB t i l

A£AJI ATAILA1ILITI OF CALOHISa Iff OROOFO OF GUiLUriiS* SXtfJlStt

Group C a lo rie s
in tak e

K»oal/day

freeretion  o f 
e a lo r le s  la  

fasees 
x * ea l/d ay

C a lo rie s  * d ig e s t ib le  
re ta in e d  energy 

per sen t
K .oal/dajr

ix p srieen
- t a l 1560*08 330*24 1229*87 78.8 X .  2.3

O ontrol 1215*79 341.95 873.81 T1.9 X .  1.5

f t '  TBluo on comparison betveen th e  groups 2  and 0 « 4,97  ( 3 ign i»
m- **

f le a n t a t  one per oent le v e l)  
e

d ig e s tib le  •nor«y P«r  o m » •  d ie ta ry /fe .o a l ( boab) •  fa se a l k .o a l 
(bom b)/d ietary  k» e a l  X 100.

Xhs naan o a lo r ie  in tak e  o f  tb s  experim ental e b ild re n  vas

fbnnd te  be 1540 while th a t  o f  th e  o on tro l eh l id  ran  vas found to

be 1216* When oospared with th e  ICNR ( 1961) reeoMended allovanoe
* _ 

o f  2050 k .o a l  a l l  th e  A i l  iro n  vers  eoneualng inadequate e a lo r le s
only*

She t o t a l  fa se a l ex e re tlo n  o f  o a lo r ie s  in  o h lld ren  in  

groups 2 and C were recorded to  be 330 and 342 respec tive ly*  The 

d ig e s t ib le  energy peroentage vas found to  be 78*8 and 71 .9  per
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«•«* fo r  the group* 8 and 0 re sp e c tiv e ly . Thd fin d  lo ss  •to u t*  
th a t whoa tho n u tr i t io n  s e a l  was eon sum ad toy the ohlldren the 
a v a i la b i l i ty  of energy w«e iitoreaaed e ig n lf  Jo in tly  a t one per 
eoat le v e l .

2* A rs lU M llte  of n ltrax ss i
ta b le  V III yreoonte the find ings of the bl& aoe study 

regarding the a v a ila b i l i ty  of n itrogen  with the ind iv idua l values 
in  Appendix C.

TABUS V III
M8AH I8T*KlS* SXCSSTIOB «  EBTSTTTIO* OP HITHOGSI 18 CHILDREN

Group V in take

e/*<v

Sxeretion of n itrogen  Apparent
g /  day 8 re  ten*

Urine Xaeees Total
9/***

Percentage
re te n tio n

to l  7 .87 2,480 0.23? 2.712 5*117 65*64 ±  7*8
C ontrol 5*17 1.912 0.097 2.009 3*166 61.29 *  2.9

' t '  v«l«e on eonparisen between the groups S and C •  1.06
The wean n itro g en  in take of the experim ental tfilld ren  v «  

i ottnd te  be 7 .8  while th a t  of tho oontro l oh lld ren  was found to  
he 3.17 g . When oonp^rod w ith .th e  IC*H (1981) roomnoonM a l ls *  
wanees, a l l  the oh lld ren  oensumed g re a te r  quest i  t i e  a of p ro te in  
than the requirem ent. However, sinoe the d ie ts  were highly  
d e f io le n t in  e a lo r ie s  a considerable portion  of the p ro te in  would 
bo u t i l i s e d  fo r  energy purposes. The u rinary  sx e re tio n  of n itrogen  
was g re a te r  than tho faeea l n itrogen  in  both tho groups. The 
apparent n itrogen  re te n tio n  in tho experim ental group w&e 
5.117 g while th»*t of the oon tro l group was 3.166 g with tho

\
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p srssn ta g ss  bslng 65*64 and 61*28 la  groups 1 and 0 re sp ec tiv e ly *  

iiovever th e  d iffe re n c e  between th e  tv» groups was not s t a t i s t ! *  

s a l ly  s ig n if ic a n t*

3* ATfcUlM JLttXff m a lB H

f a s  r s s u l t s  o f  th s  o a lo iu a  balanos study s r s  p rsssa tsd  

l a  Sable IX with th s  in d iv id u a l values in  Appendix 0 .

SAfiLB XX ■ • ‘

maam xisakb, dAUisTioa ajl> n g n u a io *  or calcion  m  c h i l l i

Croup C alo iua 
in tak e
ag/day

d x o rs tio a  o f  o a lo iua  O aloiua P ercentage 
ag/day r s t s a t i o a  r s t s n t io a

U rias Paeoes T o tal ag/day

itxperl-
a s a ta l  334*82 107*19 201.40 288.60 29*93 7 .78  £ .  0*97

C ontro l 248.53 86.03 146.47 237*91 15*62 6.29 0.33

vt* valus oa eosparisoa  between ta s  groups B and 0 * 2.91 (d ig a i*
m  *

f io a a t  a t  oas par cen t le v e l)

TBs asaa  d a ily  ia ta k s  o f  o a lo iu a  l a  t a s  experim ental o h i l -  

d rs a  vas 334*8 ag v hsrs  a s  t a s  ia ta k s  o f  t a s  s o a t r o l  c h ild rs a  vas 

found to  hs on ly  248.5 ag . The ia ta k s  o f  a l l  t a s  o h ild rsa  vas 

d s f io is a t  vhsn ooapared v i t a  t a s  JKJJtii rso o aasad a tlo a  o f  0 .4  to  

0*5 g fo r  t h i s  ago group. B la l la r  d s f io is a t  in tak es  have been
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r«port«4  bgr Levadas (1985)* ** She aoaa faeo a l ex c re tio n  la  groups 

X a ad 0 was 201 *4 and 146,5 ag re ep eo tiv e ly , record ing  aa abaor- 

p tio a  o f  99*9 and 41*0 percentages*

She aoaa ro to o tlo a  o f  o a lo iu a  la  group A vao 25*95 ag 

(7*0 por s e a t)  aad la  group B vao 15* A ag (6*9 por a e a t)  r t *  

voallag  th a t  tho  consumption o f  a u t r l t l o a  aval has improved tho  

a v a i la b i l i ty  o f  o a lo iu a  l a  o h ild ro a  to  a  a lg a  I f  le an t ex ten t 

(2 0. 01)*
4* A v& llah llltv  o f  phosphorus*

fa b le  X p ro sea ta  th e  r e e u l te  o f  th o  phosphorus balance 

ca rried  out on th e  ae lac ted  e x p e rla e a ta l aad e o a tro l ch ildren*  

with th e  In d iv id u a l values la  Appendix -0*

axAi iffiJAxa, j x j  KiSnasioB of mo$J?WdW i»  cjuajjabb

Croup 2 In take Ix o re tio a  o f  phoophorue 
a ^ d a r

2 eraoutage
ro to o tlo a

ag/dajr
Urine Faceos f e t a l te n t  ion  

ag/day

Axpori-
mental 551*67 119*60 200*40 320*00 56.79 9*008 1.1*84

C ontrol 262*06 100*10 155.20 245*50 18*76 7*170 1.0*44

• t* value on eoaparieoa between th e  groups I  mad 0 •  2*02 (d ig n i-
** m

f le a n t a t  one per cen t le v e l)  ,



I t  was obeervod th a t  th e  experim ental and th e  co n tro l 

o h lid ran  ooneuaed 391*7 and 262*1 ag re ep eo tiv e ly  o f  phoophonie. 

Xhe t o t a l  ex c re tio n  o f  phoephorue ranged fro  a  283 to  340*6 in  

tho  ax p a riao n ta l ch ild ren  and 232 to  263 ag l a  th a  c o n tro l c h i l ­

dren* Xha naan r a t  na tion  o f  phoophoroo vao worked out to  ha 

96*8 ng l a  th a  ax p ariao n ta l group and 18*8 ag in  th a  c o n tro l 

group* Xha percentage re te n tio n  o f  phoophorue In  th a  experinea-

t a l  c h ild re n  (9*09) wao found to  ha a lg a l f le a n tl jr  g re a te r  th en
*

th a t  o f  tha  c o n tro l c h ild ra a  (7*17 ) a t  one p a r oent level*

5« jLra^tfrUASii.aX. t a a i

fa b le  XI praaanto th a  a v a i l a b i l i ty  o f  Iro n  to  c h ild re n  

fro *  tho  oohool luaeh In oonpariooa w ith  th a  c o n tro l oh l id  ran* 

w ith th a  In d iv id u a l value a in  Appendix 0*

XA8L1 XI

JtdAd 1BXAXI* XUJk&lQM ABJ Of IEOH 1M 0H1LDRSH

Croup iro n  in tak e  Bxoration o f  iro n  iro n  r a t  an- p #ro#a*
ng/dajr tlom  tag o  ra

mg/dmj U rine Faeces T o tal ag /aay  -te n o lo n

2xp or 1-
n n a ta l 22*63 0*83 20*36 21*20 1*43 6*35^.0.34

C ontro l 17.11 0*59 15.76 16.37 0.73 4.35 J t * 13

• t* valva on ooaparloon between tha  groupo X and 0 « 3.38 (3 ig n l-
— »

f le a n t a t  one par oent lev e l)*



th s  o h lld ren  p a r t ic ip a t in g  l a  th o  h u tr i t io u o  Mm I  i'rogra*  

m  hid i  nsan la toko  o f  22*6 ag whoro &« th o  o o a tro l c h ild re n  

ooaouaed 17*1 ag por day* Aooordlag to  ICMa (1961) a l l  th e  o h i l -  

draa l a  th o  o o a tro l group had a  d e f ic ie n t  ia tak o  o f  iron# Iro n  

r a to a tlo a  voo found to  bo 1*43 ag (6*35 por e o a t)  la  group £ 

aad 0*73 ag (4*35 por ooat) l a  group 0 . fho d iffe re n c e  between 

tho  tuo groupo van a lg n lf lo a n t a t  oao p a r ooat lev e l*  S te l la r  

ro a u lta  haws boon roportod by S a ro jin l  (1975)*

jJioto o f  tho  poor aogaeate o f  popu la tio n  la  In d ia  aro  not 

only predom inantly oeroal b ase i, o o a ta in ln g  high p h y ta ts , but 

thay  a ro  alao  low l a  o a lo iu a  aad aooorblo mold# I ro a  ab so rp tio n  

fro a  oueh d io ta  may, th e re fo re  Ho oxpootod to  bo poor, Chouloal 

balaaoo otudloo employing ouoh d io ta  gawo valuos fo r I ro a  aboor- 

p t lo a  ranging  f ro a  7 to  26 por ooat w ith  aa  aworago o f  13 por 

ooat ( Apto 1966), (topalaa (1970) hao auggooted th a t  f o r  a l l  

p ra o tio a l purpoooo tho  aworago ao t aboo rp tloa  may bo ooaoidorod 

not to  o x o ood 10 por o o a t, fho proooat study rooordod aa abeor- 

p tlo a  lowol o f  9*7 and 7*8 por ooat re sp e c tiv e ly  for groups A 

and 8, fho porooatago r e t  on t  ion  o f  A ll th o  n u tr ie n ts  otudiod 

la  prossn tsd  l a  f lg u rs  1,
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!• U&L&k
: *

thm  m aa  heigh t o f  th o  g i r l a  and boye recorded over a  

period o f  four aoathe i s  p reaeated  l a  ttU Loi XII and H U  and 

fig u rea  2 and 3 . I  bo In d iv id u a l value* aro  preaented la  

Appendix 3* ,

f  A&« £11 . >

HKil HdlOHl IdQiUOfiSJKS Of  TH8 B0Y3 SfU3IB3

1

Jrftup aaMuiaber Height l a  oao. 3 iff* r*n*e
studied  I n i t i a l  H m l

6 B (27) 105*4 107,1 1.7

a ( 5) 105*4 104*4 1.0

ICXa a td . 105*9

7 B (46) 109*4 110*8 1.4

0 (8 ) 107.9 108.7 " 0*8
m

HSLBd 3td* 109*5

8 B (28) 115.9 117.9 2*0 “* .

0 (7 ) 115*4 114.6 1*2

10ME Std . 116.3 - t*  <••»•***

9 M (21) 120,9 122*6 1.7
o (7 ) 110*1 119.0 0 .9

I3KB Std* 1Blal__
6 -  9 Mean £ 

0
112.91

_____ U ° * 7 i .
114.59 1.46 t  0.09

* t* value oa eoaparlaon 
(S ig n if ic a n t a t  oaa par

between tbo  
oaat leve l)*

group* B and 0 •  19*72__



f  ASUM X I I I

mum  hjsiqut im M an m a of sex cihls j i u j i u

Aga Oroupa and 
nuabor stnd iad

Haight in  caa 
I n i t i a l  F in a l

t l f f W l M t

6 a  (IT ) 108*2 109*1 1*2
0 (10) 108*5 107.4 0.9

I0Ha S td . 108*2

7 • (is) . 112*2 114.7 2*5
0 ( 9) 111*6 112*7 1*1

DC EH 8td* 112*5

8 * (26) 119*5 J 2 0 .8 1.5
0 ( 8) 118*4 119.5 0*9

1CN& a td . 120*4

9 8 (20) 121*1 122*8 . 1*7

o ( 6) 119*6 120*8 , 1*2
lOKit 3td* 121*7

8 - 9 Moan 8
»

115*25 116*91 1*66 J^O.43
0 114.0 115*02 1.02 J^0*14

t* valna on » 9 i|ir1 .« o a  b ttw n a  th *  group 1 and 0 * 10*75. 

{*1 p l f lT W l  a t  ona p ar ««at l a v a l ) .
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• ; V

A ll tho  o h ild ro a  in  th s  oxporiaoo ta l as  w all s s  th s  eo oc­

t r o i  groups ro g ls ts rs d  ho lght ineroao itts  ovor s  poriod o f  four 

so u th s . Howorsr th s  o h ild ro a  i s  tho o x p o riao a ta l group ro g io -  

torod g ro a to r hoighto than  thoso  la  tho  c o n tro l group, Iho 

aoaa ho lgh t laeroaoat o f  boys was found to  bo 1#68 oas* v h ilo  

th a t  o f  th a  g i r l s  whs found to  bo 1 # 4 6  oas* I t  was found th a t  

both la  tho  oaso o f  boys and g i r l s  tho  aoan lao rsa o n ts  l a  th s  

hoighto  o f  tho  oxporlaoa ta l o h ild ro a  was s lg a l f lo a a t ly  g roa to r 

th an  th a t  o f  tho  o o n tro l o h ild ro a  a t  oao par ooat l r r a l .  than 

tho  f i n a l  waluoo woro ooaparod w ith tho  lOhfi (1976) standard  

ra luos fo r  th o  o h ild ro a  l a  Madras S ta ts»  a l l  th s  oxpori re n ta l  

ch ild ro n  woro h&riag g ro a to r  hoighto whilo th o  o o o tro l o h ild ro a  

had lowor hoighto  tb a a  th o  otandard valuee*

f  '
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MEAN HEIGHT OF THE BOYS STUDIED
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MEAN HEIGHT OF THE GIRLS STUDIED
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2* StAfiMUL
Shs aeaa bod/ vsigfcts o f  th e  g i r l s  and bo/o rooordod o r s r  

a  period  o f  fo u r aoatha la  prosaated 1a Zablos KIT aad XT and 

fig a ro s  4 aad 5* Zhe la d iv ld u a l values a ro  presented  la  

Appaadlx X*
ZA8&B XIT

n r a n  v x i t t M f  imzussuatia or z h r  a o x a  a r J D i i w

A g o G r o u p  aad a u a b e r  
a t u d l a d

W e i g h t
X a l t i a l

l a  K g .
f i n a l

J i f f e r e n o e

6 8  ( 2 7 ) 1 5 * 7 6 1 6 * 1 8 0 . 4 2

0  ( 5 ) 1 5 * 1 8 1 5 * 5 2 0 * 3 4

X C K R  3 t d . 1 6 * 5 . .

7 8  ( 4 6 ) 1 6 * 6 4 1 7 . 1 6 0 * 5 2

0  (  8 ) 1 6 * 9 5 1 6 * 7 1 0 * 3 6

_ I C N R  3 t d . 1 7 . 4

8 8 ( 8 8 ) 1 8 . 1 2 1 8 . 7 2 0 * 6 0

JT-: .• V  0  ( 7 ) 1 7 . 8 5 1 8 . 2 8 0 * 4 3

X C N R  a t d . 1 9 . 7

9 a ( 2 t ) 2 0 * 2 5 2 0 . 7 6 0 * 5 1

0  ( T ) ' 2 0 . 0 2 0 * 9 4 0 . 3 4

i s a a  a t d *  _ 2 1 * 9 _ _ _ _
6 - 9 M e a n 8  1 7 . 7  

0  1 7 . 3

I 
*

i sue- t 
t • •
t •*- l 

*»*■
l

0 *  5 1 - j L —_ * 0 6
o . 5 C 3 Z * o ®

• value on oomparisoa botwesa th e  groups X aad 0 a  7*00 

( d lg a lf lo a a t  a t  16 lo v e l)



47
XA2LK i r

wuji witiaMX iMQamaMxa of  m a  aiaxs dTUitfsa

A ft Oroap aad nuabars stud iad •aiafct l a  Kg 
I n i t i a l  F ina l *>lfftran«a

6 * (17) 14*75 15*24 0*49
0 (10) 14*55 14*89 0*34

1QJI& 8td* 15*4
7 a  (15) 16*94 17.50 0 .54

0 ( 9) 14*14 14*43 0*29
ionft std* ,

i 17.9
8 > (26) 18*48 . 19*12 0*44

0 ( 8 )  , 17*8 18*09 0*23
10*2 S td . 1 19*1

9 a  (ao ) 19.54 19*85 0.91
e ( 6) 18*2 18.35 0*15

lOltB S td . J $ i 3

4 * 9 Xaaa j 17.5 17.9 0. 45<-i _  
0*08

0 14.4 14*9 0*25 ..f
o .o

't*  valua ca ooapariaoa batvaaa tha
— « »

U ig n lf lo a a t  a t  1* lara l) .
groupa £ a ad 0 m 2*94
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A ll th a  c h ild ra n  in  th a  atvkLy had ra g ia ta ra d  valght 

lM rfM B tt o v tr  ^p«rio4 o f  four lonlbi* Ww nonn inoraana in  

g i r lo  « u  kg and fo r boya wan O.jjf kg* though in  hoighto  

aXi tho  o h ilu .o n  had oxeoodod th a  atandard h a ig h ta , thay  had 

a l l g h t l /  la a a a r  woighta than  th a  IOMH atandarda. Uowaver th a  

naan in eraaaa  o f  waighta ra g ia ta ra d  by th a  ax p a rlaan ta l group 

vaa s ig n if ic a n t ly  g ra a ta r  th an  th a t  o f  th a  c o n tro l group.
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llf iB  haiWttgXt.frla J ttiU c iE *

Sable A7I p resen ts  th e  mean i n i t i a l  and f in a l  blood hae- ' 

moglobln le v e l  o f  th e  se lec te d  experim ental and c o n tro l c h ild re n . 

She in d iv id u a l m in es  a re  presented in  Appendix -  F«

XABL8 xrx

It HAH IHIIl A1 AID fiSAL HA2MQ0L0MH Of 2 WO OHOUfS Of
Q&lLitMMM Sflibifd

Croups Haemoglobin le v e l  
(g /100  a l)  

I n i t i a l  f in a l

d iffe ren ce

B xperineatal 8*36 9*33 0*97 ,£ . 0*166

C ontrol 8*32 8*96 0 .64  *,0*390

* t* T a lu s  on comparison between th e  groups 1 sad 0 * 0*375

She mean I n i t i a l  blood haeneglebln  le v e ls  o f  th e  experl*  

mental o h lld ren  was 8*36 g/100 a l  while th a t  o f  th e  c o n tro l 

children vas 8*32 g* At th e  end o f  four months s tu d /  period the  

haemoglobin le v e ls  reaohed to  5*33 and 8*96 g/100 ml re sp e c tiv e ly  

in  groups M and 0* However none reached th e  11 g/100 ml le v e l 

which i s  th e  standard p rese rlb ed  by the  WHO (1976} fo r  ohlldren* 

I f  th e  experim ental c h ild re n  continue to  p a r t ic ip a te  in  th e  pro* 

gramme t h e i r  blood p ie tu re  may reach th e  d e s ira b le  le v e l in  th e  

course o f  time*
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4* O lin ia a l » ia tn r e  o f  th e  a h ild r e a l

The o l in io a l  p ic tu re  o f  th e  experim ental and c o n tro l c h i l ­

d ren  as obs erred l a  th e  beginning o f  th e  study and a t  th e  end o f

th e  etuAy period  ie  p r • • a n t e d  l a  fa b le  XVII.
T a b lfe  XVM

IIISIAL AMjJ W1MAL 0L1MI0AL PICtUdB OF OEIL^EIM SfUDIIiD

3 ,* o . O lln le a l  eigne Percentage prevalence

8xperi;aeatal C ontro l

I n i t i a l F ina l I n i t i a l O oatro l

1. H e a lth / aad f re e  from de­
f i c i t  no le e 45 §5 25 29

2. Aagular e to a a t i t i e 50 25 55 32

3. Anaeala 55 20I 42 41

4* Bleeding guae 27 19 50 27

5. P eer auooulature 29 15 25 28

6. d e f ic ie n t  euboutaneoue f a t 22 14 27 25

7. Xeroele o f  th e  eornea 12 10 20 20

8 . Dry rough akin 17 15 20 25

9. O arlea 19 14 17 19

10. . Orany paveaent ek ia 12 9 29 31

!



i n i t i a l l y  45 per oont o f  th e  experim ental o h i l iro a  and 

25 por eoa t o f  th e  o o n tro l o h lld ro n  were h ea lth y  and f ra a  fron  

d ise a se s . I t  was observed th a t  tho experim ental group oh lld ron  

worn p a r t ic ip a t in g  fro n  tho  s t a r t  o f  tho  pro g r anas and th in  had 

help*) then  to have b e tte r  I n i t i a l  o l in io a l  p lo tura*  However 

towards tho  ond o f tho study 45 and 29 por oont o f  tho oh lld ro n  

in  tho  two groups rospso tlY sly  wars froo  fro n  d is e a se s .

Anong th s  d if fo ro n t dofio ioaoy s ig n s  oboorrod, angular 

o to  nat i t  is*  {30 and 35 par oont) and anomia (35 and 42 par oont) 

worn h igh ly  prodoBloating aaoag tho  experim ental and o o n tro l 

oh lld ron  re sp e c tiv e ly . A ftor n poriod o f  four oontho, a l l  th o  

olgna roduood oonoldorably in  tho  e x p e rlaen ta l o h lld ro n . In  

tho  oaoo o f  o o n tro l group ohlldron* tho  olgna o lth o r  inoroasod 

a r  dooroaood s l ig h t ly  over a  poriod o f  fo u r so u th s .

From th s  foregoing  d lssu ss lo n s  i t  oay bo oonoludod th a t  

tho honours bio C hief Mini a t  or* o X u tr l t lo a  Meal Progranae in  

ta n H  bad a has paved way fo r  th o  growth and over a l l  w all being 

o f  tho  fu tu re  o itIso n s  o f tho  oountry . Mhon tho  oliildrfin oont.1- 

nuouoly participated  la  th o  progrsaae* not oa ly  th o lr  growth ra to a  

improved but a lso  tho a v a i la b i l i ty  o f  c a lo r ie s ,  p ro te in , o i l s iu a ,  

phosphorus and Iro n  fro n  th o  d ie ts  Isprorod In  o h lld ro n .
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Summary and Conclusion



.

?  auw u& i um  coacLuaiox

**• p resen t in v e s tig a tio n  e n t i t le d  "A v a ila b ility  o f  

n u tr ie n ts  and o a lo r le s  f ro a  th e  N u tr itio n  Neal Iro g raaae  and 

height and weight o f  the ch ild ren "  was c a rr ie d  out In  th re e  

s leae n ta ry  sch o o ls . A ll th e  th re e  sohools put to g e th e r 200 

ch ild ren  o f  6 to  9 years  p a r t le lp a t ln g  la  th e  n u tr i t io u s  Neal 

fro g raaae  and 60 e h lld re n  not p a r t le lp a t ln g  In  th e  progrsame 

vers se lee te d  fo r  th e  study*

In  one o f  th e  th re e  sohools naaely 3 r l  A vinashilingaa 

Basle Sohool* a f te r  oonduetlng th e  sooio eeonoale survey* f iv e  

e h lld re n  f ro a  th e  experim ental group and f iv e  eh lld ren  f ro a  the  

co n tro l group were se lee ted  fo r  th e  ae ta b o llo  study* M etabolic 

study was c a rr ie d  out to r  a period  o f  s ix  days* w ith  th re e  days 

o f  adjustm ent and th re e  days o f c o lle c tio n  periods* One te n th  

o f  th o  t o t a l  food consumed* and tho  t o t a l  u rlno  and faooos ox* 

orated during  the  c o lle c tio n  period  woro c o lle c te d  and analyeed 

to  dot o ra l no tho  a v a i la b i l i ty  o f  ca lo rie s*  nitrogen* oalelua* 

phosphorus and Iron* fo r  a l l  tho  experim ental and tho c o n tro l  

ch ild ren  s s iso te d  fees  th re e  schools* th e  I n i t i a l  and f i n a l  

heights*  w eights and e l in ic a l  p ic tu re  a re  recorded* Haemoglobin 

e e tla a tio n  wne done fo r 25 and 20 e h lld re n  o f  experim ental aad 

o o n tro l groups re sp e c tiv e ly .
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fit* r e s u l t 0 o f  th e  study revealed  th e  to  U ov lag t

!• She ooolo*eoonoai.o background o f  a l l  tho  fa m ilie s  was 

vary poor, l a  tho sa p o rl i s t  ■! group 62*5 por coat o f  f a a i l i s s  

in  tho  c o n tro l  group 50 por ooat o f  fa m ilie s  had a aoagrs

aoa th ly  income bolov its* 400 /-.

2. She mean o a lo r lo  In take  o f  tho  ehU d rea  in  groups « 

and 0 vers  found to he d e f ic ie n t  naaely  1560 aad 1216 re sp e c ti*  

Toly. She aean d ig e s t ih le  energy pas s  sa t ago was 78.8 and 71.9 

fo r  th o  groups * aad 0 re sp ec tiv e ly *

3. When oo spared w ith  th e  10XE (1981) rasa  am end off allow * 

oncost a l l  th e  ch ild ren  o one used g re a te r  q u a n t i t ie s  o f  p ro tein*

She apparent n itro g en  re te n tio n  in  c h ild re n  belonging to  group#

8 aad 0 wore 5.117 g and 3.166 g re sp e c tiv e ly  v i t h  the  person* 

tagee being 65.64 and 61.28 fo r  th e  two groups.
4* She aean o a le iu a  in tak e  o f  c h ild re n  in  groups A aad B 

was founi to  be 354.8 and 248.5 ag t sapaotl ? 8 y » She aean abeor -  

p tio a  vas 39.9 and 41 .0  per cen t v i th  th e  r e te n tio n  r a te s  o f  7 .8  

and 6 .3  per eeo t re sp e c tiv e ly  fo r  groups A and B.

5. In  th e  oase o f  phosphorus th e  mean reta il Ian vas vorked 

out to  bo 56.8 ag in  tho  ia j  i r l  mi en tn l group aad 18.8 ag in  tho  

o o n tro l group*
6* Sho o h ild ro n  p a r t ia l# *  t in g  in  th r e a d  la g  p p a^ o aaa  had 

a aean iro n  in tak o  o f  22.6 ag vhoro ao th o  c o n tro l oh ild ro n
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consumed 17*1 ng/day. Iron  re te n tio n  v a t found to  be 1 .4  mg 

(« .3 5  P »r  a n t )  l a  group £ and 0.73 ag <4.35 por a m t)  l a  group 0 .

7* 2 be oh lid  ran in  th e  experim ental group re g io te red

s ig n if ic a n t ly  g re a te r  r e te n tio n  o f  o a lo r is s ,  oaloium , phoopho* 

run and iro n  than  th e  ch ild ren  la  th e  c o n tro l group.

8 . fh c  aeaa heigh t increm ents o f  boys was found to  be 

1.68 one w hile th a t  o f  g i r l s  was found to  be 1.66 cm over a  period 

o f  four months, th e  increment a recorded fo r th e  bo/s and g i r l s  

o f  th e  c o n tro l group were 0.95 cm and 1.02 on re sp e c tiv e ly . The 

d iffe re n c e  observed between th e  groups 8 and 0 was s ig n if ic a n t  
a t  one per cen t le v e l .

9* She aeaa f i l ia l  w eights o f  both th e  groups o f  c h ild re n  

were s l ig h t ly  le s s e r  than  the  IOMR norms. However th e  increm ents 

re g is te re d  by the  c h ild re n  in  th e  experim ental group (0 . £~/ kg fo r  

boys ana O .f r k g  fo r  g i r l s )  was s ig n if ic a n t ly  g re a te r  th a a  th a t  

o f  th e  ch ild ren  in  th e  c o n tro l group (0 .  36kg fo r boys and 0.;,45kg 
fo r  g i r l s ) .

10. I n i t i a l l y  45 p er cen t o f  th e  experim ental c h ild re n  and 

25 per cen t o f  th e  c o n tro l ch ild ren  were h ea lthy  and f re e  from 

d ise a se . However towards th e  end o f  th e  study 65 and 29 per cen t

o f  th e  experim ental and c o n tro l c h ild re n  re sp e c tiv e ly  were f re e  
f r e e  c l in i c a l  eyaptome.
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11* though a l l  th e  c h ild re n  had l a s s  than  th a  raqu lrad  

l# v a l o f  blood haemoglobin l e v e l .  th a  a h ild re a  l a  th a  oxperlso** 

t a l  group had r e g is te r  ad an In crease  o f  0 .97  g/100 a l  while th a  

o h lld raa  l a  th a  c o n tro l group had re g is te re d  an 1aorease o f  0.64 

g/100 a l .  The d iffe re n c e  was o lg a lf io a a t a t  one par can t le v e l .

t ** could ha oonoludad th a t  th a  honourable C hief M inistar* s

l u t r i t l o a  Neal fro g raa se  fo r  o h lld ra a  has re su lte d  In  good 

physica l developaent o f  o h lld ra a . Tha balaaoe study has revealed  

th a t whan th a  o h lld ra a  oonsuaed th a  n u tr i t io u s  se a l th a  av a lla*  

h l l i t y  o f o a lo r la s .  n itro g en , oa lo lua . phosphorus and Iro n  ’

Improved to  an appreciab le  ex tan t than  th a  o o n tro l o h lld ra a .

fu r th e r  s tu d io s  along th i s  l in o  under th a  co n tro lled  oondl* 

t lo n s  nay throw no re  l ig h t  on th a  su b je c t. S tud ies could be a lso  

reeoanendsu l a  fu tu re  on tha  oost b enefit an a ly s is  o f  th a  prograM a.
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M l  ATIHASHIUHQAM HOME HCISM3S COLLEGE FOE HOME*
COI.4BATUHE

aUESitlOEMAlh^ fO ELICIT IHIORiUl l  OH OH HQHOQFiUBLB CHIEF NXHlHTEE’a
EUTEIT20US MEAL FEOOHAMMI

• I  4

EOHEBULE TO ELICIT HOCIO-SCQHOMIC BACKCi&OCIO OF 0MILOEEJ

1. *ano o f  tEo ln to rv lo v o r I
2. l a u  o f  tEo in to rv iovoo i
3. Mo m  o f  tEo v ll la g o l
4* Haoo o f  tEo Hoad o f  tEo f a a i ly

i

1
5* Addrooos Canto*

Coaaunity t ’

B.O. ( ) F.O. ( ) a .o #/ s . * #
6. Maturo o f  tEo factllys

1

J o in t  ( ) Euoloar ( ) > *,

7. Education lo v o l o f  parontoi
FEtEor < > Mothor ( )

8 . Oooupatloat ' *

Mala Oooupatloa <
dubai d ia ry  Occupation i

9* Land l a  pooaoaaioa ( l a  aoroo) i • J »
p Hot _ t

Hry t
1 a Monthly lnooao i

'*i.

-f?

■t'v ■-"

-?r



APBJU^XX -  B

a&x AnMASBXumMM boji* bciimgs qqllmom bom vohix
OOXMBASOMM -  641 043

. aQUMiHJLM fOM OXXMXGAL AM&iitBBt

M&M ""' " ... I
• ~' / V ’ '

Ago i=

M«x (* /F ) *

Height ( l a  oa) t

*Olght ( in  Kg)

lu w  o f  th o  fa t  h or o r  guardiani 

Addrooa I

Jato*

B irth  o r d o r i - 

Ml bat JBfejrot 

O trlo i

Occupation 9 
laooao/aoath (Mo.) t 

Ml so of tho family ' i

• ’• *»•
. f ’ ;  i ‘,

•jr • • • _* _
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OLIIUOAL A3S«8SIUIJII

Hoalthy and f ra a  from any 
doflo lanoy  eynptoaa

I I I  a) Poor ausou latu ro
b) J o f lo lo a t  oubetatanooua fa t
o) Mllkd anaoaia
d) Lank o f  ln to ro a t  in  

surroundings
•) Mild signs o f  no t nora than 

ana o f  tho  sp o o lfie  n u tr i ­
t io n a l  d iso rd e rs  o f  d o fio ian -
o la a  aantionad tinuar (3 ) o f  I I I

I I I  (1 ) (a )
»

n u tr i t io n a l  oadaaa
(h ) Oroaa euaaoular wanting
Co) Mark ad anaoiaia

a (d ) Xaroaia o f  th a  oornaa

(2 ) (a ) Sand am ass  o f  th a  o a lf
(b ) had and/or Haw tongua/Glaaad 

tongao
(o ) Angular s to a a t i t i a
(d ) Blooding guno
(o) Angular con junctiva

(3 ) (a ) lo ro  a la  o r p ignon tation  o f  con junctiva
(b ) B i to t 'o  apota .
Co) C arlas
(d ) jt j/ot rough akin
(o ) Crasy pavement akin

• ( f ) My pork orato a i a

Bpooial rooarkot

Jatos S iy ia tu r t  o f  th o  Sxaainor



kilWJlX  -  0

XJffA&F, MXBHUtlOM A*J HSIBbtlQl? OF CAXtQ&IJS3 l i t  OHlLOHiMf

Oroap O ftlo rlts  iatftk«
i

X .o a l/d a /

K xoratloa o f  
oo lorloo  l a  
faoooa 
K .o a l/d a j

C a lo ric s
re ta in e d
X .ea l/d ay

# re te n tio n  Mean

2*parlaaa*  
t« a

1412.4 312.4 1100.00 77.88
1445.5 350.2 1095.5 75.78 ,

1721.32
>

390.29 1331.0J 77.32 *78.75
1530.84 295.38 1235.48 80.70
1690.32 302.94 1387.38 82.07

C ontro l 1190.6 314.5 876.3 73.63
1050.2 292.1 756.1 72.12
1125.75

l
325.38 800.47 71.10 W71.M

1300.00
r

349.6 954.2 73.40
1412.20 432.0 980.0 69.40



IH SaK I, &SHU4UQ* A**> OF XIT&OCXX XU OaiLBHXM

Croup I  intako 
*/dajr

Excretion o f nitrogen
g# .lay

Orlne Faoooo to ta l

X re ten tio n 4 X re­
ten tion

Xaaa

dxpari- 8.161 2.7 0.277 3.166 5.015 61.30
aoatal 9.080 3.420 0. 466 3.886 5.194 57.20

7. 45? 2.1 0.130 2.23 5.227 70.09 -  65.648
7.852 2.88 0.185 3.065 4.787 60.90
6.810 1.341 0.106 1.447 5.363 78.75

Control 4.474 1.7 0.07 1.77 2.704 60.43
4*464 1.5 0.04 1.54 2.924 65.50
5.902 2.1 0.1 2.2 3.702 62.72 •  61.28
6.039 2.34 0.159 2.499 ?-54 58.61
5.001 1.92 0.12 2.04 2.96 59.18

i t a u L * ,  x & d t f i o a  ax*> x ia x ts io i  of L a o s  i s  Q d i h a & m

Oroiip Iron l»» £xoration of iro a  Iroa ro t on- * ro t on-
toko ag/day oloa tio a

ag/dajr Urlao r'aoooo to ta l  ag/dajr

Experi- 23.11 0.95 20.79 21.74 1.36 5.68
aoatal 24.25 0.87 21.82 22.69 1.56 6.43

23.05 0.92 20.74 21.66 1.39 6.03
22.46 0.74 20.21 20.95 1.51 6.72
20.31 0,68 18.27 18.95 1.36 6.69

1
Control 17.82 0.83 16.02 16.85 0.97 , 5.44

14.54 0.64 13.08 13.72 0.82 5.63
15.76 0.56 14.62 15.18 0,58 3.68
17.97 0.49 16,68 17.17 0.8 4.45
19.47 0.67 18.50 18.97 0.5 2.56

Noaa

6.35

4.35



i a r A O , ah j uaxmaion  of FaoapaoEoa i s  oexl^e b s

Group •i* ia tf tk i KxoretioQ o f  F -  
Urtne faeaes

Bg/dBJ * 
f o ta l

F* re te n ­
t io n

6 re te n ­
t io n

Mena

E xpert- 360.60 120 210 330 30.61 8.48
a e n ta l 323.21 103 180 283 40.21 12.44

363.78 125 212 337 26.78 7.36 • 9.068
368.02 130 210 340 28.02 7.61
348.75 120 190 310 32.75 9.55

O oatro l 250.86 110 122 232 18.86 7.518
280.90 108 155 263 17.90 6.372
262.68 109 135 244 18.68 7.111 • 7.170

>

265.37 107 138 245 20.37 ; 7.67
250.50 106.5 126 233 18.00 7.18

141 A O , !20**£XO* AUG E3L 8MKX31 OF CALCIUM 18 CEZL0E8I

Group OaleluB
W > ai)

E xcretion  o f  on lo tua  
i^ /d ay

Urine h M i i  X otal

Q alelua 
r  a t ea­
s ts *  
a«/Xay

% r e te a -  
eion

Mena

E xpert- 359.84 106.25 221.25 330 29.00 8.059
s e n ta t 324.62 110.35 189.65 300 24.00 7.393

345.54 109.42 213.58 323 22.56 6.528 *7.778
303.72 102.56 172.44 275 20.72 9.456
340.38 105.4 209.6 315 25.38 7.456

C ontro l 259.75 98.56 144 242*56 15.19 5.84 *

230.60 89.42 125.58 215.00 15.60 6.76 -6 .29
265.95 82.45 167.55 250.00 15.95 5.99
246.00 78.69 151.31 230.00 16.00 6.50
240.38 81.05 143.95 225.00 15.38 6.39



AffJUbtfX -  0

iaoiriuiJAi# axxaaxa 1 1  ona or 6 r& u o u  ix F M im tjffA ii bo i s

a*»o. X a lt1*1 f in a l ^ l t f

1. 105.5 107.0 1.5
2. 105.0 106.5 1.5
5. 105.5 107.0 1.5
4* 105.5 107.0 1.5
5* 104.5 106.5 2.0
6. 105.0 107.0 2 .0
7. 105.0 107.0 2 .0
a . 105.5 107.0 1.5
9* 105.5 107.0 1.5

10* 105.5 107.5 2 .0
11. 106.5 10S.O 1.5
12* 105.0 107.0 2 .0
15. 105.5 107.0 1.5
14* 105.5 107.0 1.5
15. 105.0 107.5 2.5
14. 105.0 107.0 2 .0
17. 105.5 107.0 1.5
IS. 105.5 107.5 2 .0
19. 105.5 107.5 2»0
20. 104.5 106.5 2 .0
21. 106.0 108.0 2 .0
22. 105.0 107.0 2 .0
25. 105.0 107.5 2.5
24. 106.0 107.0 1 .0
25. 105.5 107.0 1.5
26. 105.5 107.0 1.5
27. 105.0 107.0 2 .0



■ < $ ■
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XltfXtttKUl. ilXIOHIS X# CAS Of 6 IM » QZ»i> OOmOb JK>IS

10, X&lUal f in a l  1 O lff tr i

n 104*0 104.5

1 1 1
?

 
! 

VI
 

1

2* 104.0 105.5 1.5

5. 105.0 104.0 1 .0

4* 104*0 105.9 1 .9

5 . ’ " ‘ 102.0 105.2 1.2



IJOIVISUAL MJSIOHfS XH CMS OF 7 TEAS 010  IXJ-SKIMMT AL *>X8

a #*o. I n i t i a l  F ina l o iffa ra a a #

1. 100.0 109.3 1.5
2* 108.0 109.3 1.5

109*0 110.5 1.5
4* 109.0 110.5 1.5
3. 109.0 110.5 1.5
6* 109.0 110.5 1 .5
7. 110.0 111.0 1 .0
6. 111.0 112.0 1.0
9. 110.0 112.0 2 .0

10. * 108.3 110.5 2 .0

11* 109.3 111.0 1.5
t2 . 109.0 111.0 2 .0

13. 110.0 112.0 2.0
14. 109.0 110.5 1.5
13. 109.0 110.5 1.5
14, 110.0 111.0 1 .0
17* 109.0 110.5 1.5
16. 110.0 111.0 1 .0

19. 108.0 109.5 1.5
2C. 109.0 111.0 2 .0

. i

21. 109.0 111.0 2 .0

22. 109.0 110.0 1 .0

23. 106.3 110.5 2 .0
24* 110.3 112.0 1.5
23. 109.3 111.0 1*5
24. 108.0 109.0 1.0



V

S .*0 . I n i t i a l F inal

27. 110.0 111.0 1.0
2d* 110.0 111.5 1.5
29. 110.0 111.5 1.5
30. 108.0 ■ 109.5 1.5
3t* 110.5 ' 112.0 1.5
32* - 110.0 111.0 1.0
33. 110.0 111.0 1.0
34. 110.0 111.0 1.0
35* 109.0 tIO.O 1 .0
36. . 109.0 110.0 1 .0
37. 110.0 111.0 1.0
36. 111.0 112.0 1.0
39. 109.5 111.0 1 .5
40. 110.0 112.0 2 .0
41. 110.5 112.0 1.5
42. 110.0 111.0 1 .0
43. 109.0 110.0 1 .0
44. 109.0 110.0 1 .0
49. 110.5 112.0 1.5
46. 110.0 111.5 1.5



IHDZVZiiUAL HBIOHSS I t f  QMS OF 7 TSAR 010 CONTROL BO IS

3 .« 0 . I n i t i a l
4

F inal O lfftran aa

1. 108.0 105.0 1.0  ,

2. 107.5 108.2 0 .7

5. 108.0 108.0 0 .8

4. 107.0 108.0 1 .0  .

5. 108.8 108.5 0 .7  '

6. 108.0 109.0 1.0

7. 107.5 108.5 0.8

8 . 108.2
<4

108.7 0 .5
<



Z*i)ZnMASt HEIGHTS 13 CMS OF S ISAKL OLU SXFSKpQUEtAL 30 rs

8 .Mo. I n i t i a l F inal J if fa ra a * *

1. 114.0 117.5 1.5
2* 114.0 118.0 2 .0
9. 114.0 118.0 2.0
4. 115.5 117.0 1.5
5. 117.0 118.5 1*5
4* 115.3 118.5 3 .0
7. 115.2 118.5 2.3
8. 115.5 118.5 3 .0
9. 117.0 118.5 1.5

10. 114.2 118.3 1.7
11. 115.0 118.0 2 .0
12. 115.0 118.0 4 2.0
13. 115.8 118.0 2 .2
14. 115.2 116,5 1.3
15. 115.5 116.5 1 .0
14. 115.0 116.0 2 .0
17. 114.0 118.0 2 .0
18. 115.5 118.0 2 .2
19. 115.0 118.5 2 .5
20. 115.0 118,5 2.5
21. 115.5 117.0 1.5
82. 116.0 113.0 2 .0
23. 116.0 118.0 2.0
24. 115*3 116.0 2 .7
25. 115.2 117.5 2.3
24. 116.0 116.0 2 .0
27. 115.5 117.5 2 .0
28. 116.0 118.0 2 .0



fiaxvx^Mi jijdiuais I* cms qw a n u n  om  oom&oL boxs sxû xî

a . f e . I n i t i a l f i n a l * > l f f n r « a t «

1 * 1 1 4 . 0 1 1 5 . 0» 1 . 0

2 * 1 1 5 . 0 1 1 4 . 0 1 . 0

a * 1 1 3 . 5 1 1 5 . 0 1 . 5
i

4 * 1 1 4 . 5 1 1 5 . 2 O . T*•
5 . 1 1 5 . 2 1 1 5 . 0 1 . 0

4 * 1 1 2 . 0 1 1 3 . 0 1 . 0

7 * 1 1 3 . 2 1 1 4 * 8z
• J*"' • .

1 . 0
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I*i>IVISUAL EiaOBSS I *  01IS OF 9 TEAr&OLD JIXPl&lHg«AL B0I8

3«l0i I n i t i a l Final

1. 119.5 120*5 1.0
2* 120*5 121.5 1*0
3* 122*0 124.0 2 .0
4. 121.0 129.0 2*0
9* 121.0 129.0 2 .0
6. 120*5 122*5 2 .0
7. 120*5 121.0 0 .5
8* 120*5 122.0 1.5
9. 122*0 124.0 2 .0

10. 121.0 129.0 2.0
ft* 122*0 123.0 1.0
12* 121.0 129.5 2.5
19* 122*0 129.5 1.5
14. 129.0 124.0 1 .0
15. 120*0 122*0 2*0
16. 121*0 129.0 2*0
17. 120*5 122*0 1.5
18. 120.5 122*5 2*0
19. 120*5 122*5 2.0
20* 121.5 129.0 1*5
21. 119.5 121*5 2*0



imnrzuUAL asioaxs n  ona of 9 xs*& ou 00muoL aoxs

8 ,1 0 . I n i t i a l F inal

u 119.0 119.9 0 .9

2. 110.0 118.8 0.8

5. 117.5 118.1 0 .8

4. 118*0 119.0 1 .0

5. 119.0 119.8 0.8

6 . . 11
118.5 119.2 . - 0 .7

7. 117.0 118.2 1 .2
>

*
■’■a

r



HSIttHW IS  OHS OF 4 TSAR S*miMS«AL 0IRL8

3 * s o . i n i t i a l f l n t l

n 108.0
2* 110.0
3* 110.0
4* 108.0
5. 108.0
0. 108.0
7. 108.0
0. 108.0

. 9. 107.0
10. 104.0
in 110.0
12* 104.0
13* 110.0
14. 1070
15. 110.0
16. 104.0
17. 109.0

109.0 1.0
111.5 1.5
111.0 no
109.0 no
109.5 l. f
109.0 no
109.5 1.5
109.5 1.5
108.5 1.5
108.0 2.0
111.0 no
107.5 1.5
111.0 1.0
109.0 2.0
111.0 no
108.0 2.0
110.0 no

u r n  visual iisio asa  iff chs of 6 tsar oi*o oossrol o ir is

n 104.0 107.0
2. 104.0 104.5
3. 108.0 109.0
4. 107.0 107.5
5. 105.0 . 104.0
4. 104.0 107.0
7. 105.0 104.0
8. 107.0 108.0
9. 104.0 107.0

10. 109.0 110.0

*>1*IH*2*M -  -  -
1.0
0*5
no
0.5
no
no
no

no
no
no



Ii& IV lJU A li iiilO HXS ZN GM3 OF 8 l&kB. Q1*J M F lttliiS IttA L OI&LS

3 .8o . I n i t i a l F inal iilffa raao a

1. 119.5
2. 119.5
3. 119.0
4. 120.0
5. 120.5
6 . 120.5
1m 119.0
8. 113.0
9. 120.0

10* 119.0
11. 119.5
12* 120.0
15. 120.0
14. 119.0
19. 120.0
16. 119.0
17. 118.5
18. 120.6
19. 119.0
20. 120.0
21. 118.5
22. 119.5
23. 120.0
24. 120.0
25. 120.0
26. 119.0

120.5 1.0
120.5 1.0
121.0 2.0
121.0 1.0
121.5 1*0
121.5 1.0
120.5 1.5
120.0 1.0
121.0 1.0
120.5 1.5
121.0 1.5
121.0 1.0
121.5 1.5
120.5 1.5
121.0 1.0
120.0 1.0
120.0 ~ 1.5
121.0 1.0
120.2 1.2
121.3 1.3
120.5 2.0
121.0 1.5
121.2 1.2
121.3 1.3
121.0 1.0
120.5 1.5
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HUITIiHJAl fllX(IHS9 XI 0M3 OF 8 T M E  OLO COJffftOl 0XEL3

111;>■ -I

S .* 0 . I n i t i a l F in a l d i f f e r  a at a

1* 116.0
ij •

118.75 0.75

2. 119.0 119.5 0 .5

5. 119*0 120.0 1 .0

4« 117.0 117.5 0 .5

5. 118.0 119.0 1.0

4.
i-

119.0 119.75 0.75

7. 119.0 120.5 1.5

8 . 118.0 119.0 1 .0
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*
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y - ^ i
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IH*ilVISUAL SIIOHIS I*  OHS Of 9 XiAii OLJ SXfSaiHSJIfAL 0ISL8

s .s o . I n i t i a l f in a l  ‘s iffn rn an n

1. 121.0

2. 121.0

3. 120.0

4. 121.0

5. 120.0

6. 121.0

7. 120.0

8. 122.0,

9. 120.0

10. 121.0

11. 122.0

12. 122.0

13. 121.0

14. 122.0

15. 120.0

16. 122.0

17. 123.0

18, 120.0

19. 123.0

20. 120.0

XJU*IVXi*UAIi HllOfelS IS  OiiS

S.lfe. I n i t ia l

122.9 1.9
122.9 1.5

1220 2.0

122.9 1.9
122.0 2.0

122.9 1.9
122.0 2.0

123.0 1.0

121.9 1.9

122.9 1.5
123.0 1.0

123.9 1.5

122.9 1.5

123.9 1.5
122.9 2.5

123.9 1.5
124.9 1.5
122.0 2.0

124.9 1.5

122.9 2.9

OF 9 XBAA Olv COMT&OL QXEL3

f in a l  S iffnrnnnn

1.
2.
%
4.
9.
fi.

119.0 120.0

120.0 121.0

120.0 121.0

120.0 121.0
120.0 121.0
119.0 121.0

1.0
1 .0
1.0
1.0
1 .0
2.0



Afpgtfaix -  i

IUIUuUAL V210&X8 11 K« or 4 ISAM Ob*i aXPMiUMSWAl 101$

a .  Mo. I n i t i a l f in a l *>i ffa raao a

1* 14.0 14.9 0 .9

2. 14.0 14.9 0 .9

3 . 13.9 14.0 0 .9

4* 14.9 17.0 0 .9

5. 14.9 14.9 0 .4

4. 19.0 19.4 9 .4

7. 14.9 19.0 0 .9

8 . 19.4 14.8 0 .4

9 . 13.3 14.0 0 .7

10. 19.9 14.0 0 .9

11* 14.9 M .9 0 .4

12. 14.9 14.8 0 .3

13* 19.9 19.9 0 .4

14* 14.1 14.9 0 .4

15. 14.4 14.8 0 .4

16. 19.9 14.4 0 .9

17. . 14.0 14.9 0 .9

18. 14.0 14.9 0 .9

19. 14.0 14.3 0 .3

20. 19.9 14.0 0 .9

/



a.Ja. Initial f in a l D ltta rm aa

21* 16.9 16.7 0.2
22* 16.5 16.7 0.2
23* 19*0 19.2 , 0.2
24* 14*9 19.0 0.9
29* 15.4 16.0 0.4
26. 19.9 ‘ 19.9 0.2
27. 15.5 19.7 0.2

im fliW M , WBKUBa
» ,

r  4
IM Kg OF 6 X*AK

I

i

010 002XRQL BQXS

3.*0. ' Initial Final Jif f a r m s  ~

1. ■ 19.9 19.7 0.2
2* 19.6 19.9 0.3
3. 14.5 14.9 0.4
4. 15.3 19.8 0.9
9* * 19.0 , 19.3 0.3

i

■ A *

i.



IMDIVJUUAL Witt JUTS 111 K g 0 /  7 TSAR OLD 1XP2RXJI&VSAL BO 13

S.Io. In itia l

1. 17.0
2. 17.0
3. 16.9
4. 17.2
5. 17.4
6, 17.0
7. 16.9
8* 16.4
9. 16.3

to. 16.9
It . 16.9

%

12. 18.8
13* 18.3
14. 18.4
15. 16.9
16. 18.8
17. 16.4
18. 19.9
19. 18.8
20. 18.7
21. 18.9
22. 18.4
23* 18.3
24. 18.9
29* 16.8
26. 18.8
27* 18.8
28. 16.8
29. 17.0
30. 18.3

Final Diffaraaaa

17.4 0.4
17.4 0.4
17.2 0.7
17.9 0.3
17.8 » 0.4
17.4 0.4
17.0 0.9
17.0 0.8
17.0 0.7
17.0 0.9
17.2 0.3 *
17.4 • 0.8
18.9 0.8
18.9 0.9
17.0 0.9
17.4 0.8
17.0 0.8
18.9 0.8
17.4 0.8
17.3 0.6
17.0 0.9
17.0 0.6
17.0 0.7
17.0 0.9
17.0 0.9
17.2 0.6
17.3 0.9
17.0 0.3
17.4 0.4
18.9 0.6



/

g.Mo. Initial Final wiffaraaaa

31. 16.4 , 16.9 0.5

32. 16.8 17.3 0.5

55. 16.9 1V.4 0.5

54. , 16.6 . 17.2 0.6

53. 17.0 17.4 0*4

3$. 16.5 17.0 0.5

57. 16.5 17.0 0.7
5a. 16.4 17.0 * 0.6

53. 16.9 17.2 0.3
40. 16*4 17.0 0.6

41.  ̂ 17.0 17.4 ■ 0.4

42. 16*8 17.4 0.6

43. 16.4 , 16.9 0.5

44. 17.0 17.4 0.4

45. 17.0 17.5 0.5
ITO 0 ' S '

WKIGMSCS IJ Kg OF 7 IM& O b J OOMSaOI. BO 18

St4o« Initial Filial iilffaraaoa

1. . 16.2 16.5 0.3

2. 17.0 17.3 0.3

5. 16.9 16.9 0.4

4. 16.2 16.5 0.3

5. 16.0 16.5 0.5

6. 16.3 16.6 0.3

7. 16.1 16.5 0.4



UD IfiiHJA l* WBIQ&S& JOI JL| OF 8 TEAR OLi> K FRR IttSR lA L B0I3

3 .«0 . I n i t i a l F inal

1. 10.0 18.5
2. 19.2 19.7
5. 17.4 17.9
4. 16.6 17.2
5. 10.2 IQ.a
6. 19.0 19.6
7. 17.0 17.5
O. 16.0 16.6
9. 17.0 17.5

10. 16.0 17.4
11. 19.2 19.0
12. 10.5 19.0
13. 10.0 10.0
14. 19.5 20.0
15. 17.0 17.0
16. 10.5 19.0
17. 17.0 10.4
10. . 19.0 19.8
19. 10.5 19.3

•o(M 17.0 18.5
21. 19.0 19.5
22. 10.2 18.8
23. 19.2 19.0
24. 10.0 18.8
25. 17.0 17.8
26. 19.0 19.5
27. 19.0 19.6
28. 19.0 19.5

Hi ffaranoa

0.5
6.5
0.5
0*6
0 .6
0.6
0.5
0*6
0.5
0 .6
0.6
0*5
0.0
0.5
0.0
0.5
0.6
0.0
0.0
0.7
0.5
0.6
0 .6
0 .0
0.0
0.5
0.6
0.5



IWlflJVAM  WS108S IX  Kg OF 8 TXAti OLii COMEMOL BOXB

■o. I n i t i a l riiM l

1.
«

17.2 17.8 0*8

2. 18.4 18*9 0 .5
*

% 16.5 18.8
*•

0.5

4. 18.4 18*9 0 .5

5. 18*0 . 18.8 0 .8

6 . 17.0 17.8 0 . 8 1

7 . 17.5 17.4 0.1



IliilflD U A L  VSIOaSS I I  Kg Of 9 IS IS  OLD BXPSRI.'lKSt A1 BOIS

a.!© . 1K it1*1 f in a l o i f f a r ta a a

1. 20.3 21.0 1 .0
2* 20.0 20.3 0.5
3* 20.4 20.8 0 .4
4* 20.2 20 .7 0 .5
5* 13.4 20.2 0 .4
6. 20.4 21.0 0 .4
7. 20.3 21 .0 0 .5

. «• 20.4 21.0 0 .4
9. • 20.8 21.3 0 .3

10. 20.9 21.4 0 .3
11. 20.8 21.3 0 .7
12. 20.2 20.4 0 .4
13* 20.4 29.8 0 .4
14. 23.0 20.4 0 .4
13. ' 29.0 20.5 * 0 .5
16. 23.0 20.5 0 .5
17. 20.4 20.9 0 .5
16. 20.2 20.8 0 .4
13. 20.4 20.9 0 .3
20. 19.3 20.0 1 0 .5
21. 19.4 20.0 0 .4

12J1VUUA1 1110129 11 Kg Of 9 IM 1 OLO GOHX&QXi 3019ij ♦

s . i a . I n i t i a l f in a l  ' O lffa ranaa

i . 19.3 19.7  0 .2
2. 20.0 20.3 0 .3
3. 20.2 20.5 0,.3
4. 19.9 20.3 0 .4
3. 20.4 20.7 0 .3
4 . 20.4 21.0 0 • 4
7. 19.4 19.9 0 .5



X liiin ttU A l *810818 IM Kg OF 6 TEAR QLjJ BXFMMBmAL OIRIR

8 .8a .. i n i t i a l f in a l d i f f e r  ana•

1. 14*9 15.0 0 .5
2« 14.8 15.2 0 .4  '
V 14.9 15.4 0 .5
4* 19.0 15.5 0 .5
5. 15.0 15.5 0 .5
6* 14.5 15.0 0 .5
7. 14.0 14.5 0.5
8# 14.5 15.2 0 .7
9. 15.0 15.4 0 .6

to. 15.2 15.5 0 .3
11. 15.0 15.5 0 .5
12. 14.8 15.3 0 .5
13. 14.5 15.0 0 .5
14. 14. 4 15.1 0.5
19* 14.8 15.2 0 .4
16. 14.8 15.2 0 .4
17. 14.9 13.4 0 .5

11 Kg OF 4 TEAR QL2 001SEQL 0IEL3

8.11a. I n i t i a l f in a l  ^ if fa ra a a a

t. 14.5 14.8 ' 0.3
2. 14.7 14.9 0 .2
3* 14.3 14.8 0 .5
4* 14.2 14.5 0 .3
$• 14.0 14.4 0 4
4. 14.7 15.0 0 .3
7. 15.0 15.4 0 .4
8 . 14.8 15.1 0.3
9 . 14.4 15.0 0 .4

to. 14.7 15.0 0 .3



UfwlVliiUAL IX X * OF 7 IMA& OLO XXFMXRXXXAL OIKLd

» . io . I n i t i a l F inal O iffa raaaa

1. 17.0 17.4 0 .4
k» 17.2 17.4 0 .4
>• 17.2 17.8 0 .4
4* 17.4 17.9 0 .5
si. 17.0 17.5 0 .5

6, 14.8 17.3 0 .5
7* 14.9 17.5 0 .4

17.0 17.5 0 .5
9. 17.2 17.4 0 .4

10* l6 .0 14.4 0 .4
11* 14.8 17.4 0 .4
12« 14.9 17.5 0 .4
13. 14.8 17.4 0 .4
1*. 17.0 17.4 0 .4
15. 17.2i 17.8 0 .6

1MJIVIDUAL idlQMXa XX Kg OF 7 TXAH 02.J 00XI&U1 01ML8

X'X*. I n i t i a l F inal D lffa ranaa

1. 16.0 14.5 0.5
2. 15.5 15.8 0 .3
3. 15.9 1 4 :2 0.3
4. 16.9 17.1 0 .2
5. 14.5 14:8 0 .3
4 . 14.0 14.3 0 .3
7. 16.5 14.7 0 .2
8 . 14.0 14:3 0 .3
9. 14.0 14.2 0 .2

I



i * ) i v isu a l  * jawxa in Kg o r 8  tsah q id  ex* s a i  ikwal o ib l s

a . i o . I n i t i a l f in a l i- if  f a r  an© a

1. 18.5 19.0 0 .5  -
2« 18.2 18.4 0 .4
5 . 18.4 18.7 0 .9
4. 17.4 17.4 0 .2
5. 18.2 18.4 0 .2
6. 18.0 18.5 0 .5
7. 18.0 18.2 0 .2
8* 18.0 18.9 0 .9
9* 18.0 18.5 0 .5

10. 17.0 17.4 0 .4
11. 17.4 17.7 0.1
12. 18.5 19.0 0 .5
13. 14.8 17.0 0 .2
14. 17.4 17.8 0 .4
15. 18.0 18.4 0 .4
14. 18.0 18.5 0 .5
17. 17.0 17.4 0 .4
18. 17.4 17.9 0 .5
19. 18.2 18.7 0 .5

20. 18.5 19.0 0 .5
21. 18.7 19.2 0 .5
22. 18.5 19.0 0 .5
23. 18.7 19.1 0 .4
24. 18.8 19.1 0 .3
25. 18.0 18.5 0 .5
24. 18.0 18.4 0 .4



uiijiTiDUAi kbiohis n  Kg of 9 m a  oi.j  gx^m i ousal o ia ia

I n i t i a l F inal O lffaranaa

1* 19.5 19.9 0 .4
2* 19.2 19.4 0 .4
3. 19.3 19.7 0 .4
4. 19.4 19.8 0 .4
5. 19.5 19.9 0 .4
6* 19.9 20.2 0 .3
7 . 20.0 20.9 0 .3
a . 19.0 19.4 0 .4
9. 19.5 19.7 0 .2

10* 19.4 19.8 0 .2
i n 19.4 19.4 0 .2
12* 19.4 19.8 0 .2
13. 19.9 20,0 0 .2
14. 19.7 19.9 0 .2
15. 19.4 19.9 0 .9
16. 19.5 19*9 0 .4
17. 19.4 19.7 0 .9
19. 19.5 19.8 0 .9
19. 19.9 20.1 0 .2
20. 19.4 19.9 0.3



ixiurimx. wiiioara u  Kg o? s iiak qlj oomaoh oikis

.  .

X s lt ia l F inal

1* 17.5 17.7 0 .2
2* 17.2 17.4 0 .2
3. 17.3 17.5 0 .2
4* 18.0 18.3 0 .3
5. 17.3 18.2 0 .3
( . 18.0 P 18.3 0 .3
7. 18.5 18.7 0 .2
8# 18.0 18.2 ,0 .2

- \  *

*

m u r tm u b  wsioata
5

v  * *

x i i i  or 9 imasl ou* oom 'soL  v n a a
t

a .I o . I n i t i a l F inal D iffa raaaa

1. 18.5 18.7 0 .2
2* 19.0 19.2 . 0 .2
3. 18.5 16.8 0.1
4- 17.5 17.8 0.1
5. 18.9 19.0 0.1



1PPB M X -  r
l&JZYUVAl, HAKM08LOBIM L * m 3  0 F SJU>£ttIjti£*TAL OUILittUJI 3T’Ji> lS J

3«£o. I n i t i a l  
g/100 a l

F inal 
g/100 a l

^ lffe ran o a  
g/100 a l

1* 8 . 4 9.07 0 .67
2. 8.25 9.75 1.52
5 . 9 .28 9 .95 0 .67
4* 7.05 8 .5 6 1.51
5. 9.01 9 .8 0.79
6. 7.55 8.65 1.5
7. 8 .05 9.75 1.63
a. 7.21 8.59 1.58
9* 7; 75 8 .92 1.17

to. 8.16 8.46 0 .5
11. 8 .52 9.67 1.55
12. 9.27 9.55 0.26
19. 8.4 9.6 1.2
14* 8 .6 9.8 1 .2
15. 8 .16 9.6 1.44
16. 9.5 9.5 0 .2
17. 9.82 9 .9 0.08
18. 8.75 9.8 1.05
19. 8 .2 9 .5 1.1

20. 8.4 9 .5 1.1
21. 8 .7 9 .8 1*1
22. 8 .5 9 .0 0 .5
25. 8 .45 9 .0 0.57
24. 8.21 9.02 0.99
25. 7.45 8 .6 1.15

7|-> :\



lSSXYXJSA* &UmOOI»dfiXil L&VXLft OF COJfTHOL CHILJH3* 3XUJII^

S .Io .  I n i t i a l  F inal Jiffaranaa
E/100 a l  rf/100 a l  g/100 a l

t . 8.38 8 .9 0.12
8.89 9 .0 0.19

3 . 9.003 9 .2 , 0.197
4* 8.63 9 .0 0.39
5. 8 .92 9 .0 0.48
6. 8.33 9.1 * , 0.73
7. 8.63 8 .73 , 0 .12
8 . 8 .34 8 .9 0.36
9 . 8 .49 3 .6 0.15

10. 9.01 9 .2 , 0.19
11. 9 .2 9.3 . 0.1
12* 8 .4 8 .9 0.1
13. 9 .9 9 .7 0 .2
14. 8.69 8 .8 0.19
13* 8.01 8 .2 0.19
14. 8 .6 8 .7 0.1
17. 8.19 8 .3 0.19
13. 9.89 9 .9 0.03
19. 9.01 9 .2 0.19
20. 9 ,2 9 .4 0 .2


