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Te ZELEQRUCTION,

Tho prediction of tho lactation y3cld ot an carly
stagoc s vory esoful for a dnlyy man in that 3% cmebles hin to
know whdt the axpected production of his stoek would be. e
vishcs to Rnogy then an gn$md has been 4n D4l for only a
pagt of tho lactation, that §ts tokad Iacﬁats;on Ficlé could bo
€o that if it 4s an umeconedeal animal, ho may dispoge it of
vithowt incwgring furthor, uundecssary, cependituye on it.

In hoxds maintained for raicing brooding ctoch it is oqualldy
profitablo to havo o preciso nothod of prodicting the lactation
Jicldy on for cRople; in dooiding on 2ho malo cnlves 0 Lo gae
taincd for pessiblo brecdins vse on tho tasis of the domst lacta~
tion poylomanse. Such gclcobion, & 4% could bo safoly nxdo carly
vithout agafting tho gonplction of tho lagtation by the dmigg
would posult in $ho eonsidoroblo saving én tho cXponditure on
raising tho unoandcd nalo elvede 1€ partiad recoxds vare Lfound
to bo onfPictently vclichio imifeatoro of total lactation yi=lds,
thoy vonld alco ho 0f cooe help in cutting domm tho poricd ro-
caired for owluatine, tho brecdine soxtd of o Sirc. Thoy could

8inilarly be holpful in chortening tho poricd for carryin” cud



sxparimenta of scmo typpe on dairy cattle. Thus a quicl, casy
and accurate @othod of catimating tho lactation yicld would bo
vseful to commoreinl doiry pen nngd aninal breedors sliko.

o objoct of tho work yeperted in tho prosont 'thesis!
wag 10 oxowpino the cultability of thg uso of partiasl lactstion

records na prodictors of lactation yicldn on tho basls of data

on Indian horda of dafiry cattles
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2, EQVIED.CGF LXTRBATII .

l'any morkors have atudicd the problem of predicting
Jactation yicld from partial yiold,.

Caincs (1927) found, On snalysing data on Halstoin
gows, that sinco a sovon=day toast Just after calving does not
dopend upon and dooo mot mcasura porsistonqy, the short-tima
test chould bo conducted during tho fourth month of lactation
to best roprescht. tho practicnlly usoful lactation capucity of
tho cow.

Toff (1928) found that total lactation yiold of a cou
oould bo obtaingd by nultiplying hor naxinun daily yield by 192,

Sandera (1930), 4n an sttempt to amlyse lactation
yield into its two componomts, hamoly, persistemey and moximon
yiold , found that tho ratio of totnd lactation yicld to the
maximun yicld varied botuoon 24.7 and 22.87 according to tho
momth of calving.

Kartha (1933), in g otudy of data on apocinlly byed
Indinn covgy buffnlocos oross~bred cove and ordinary Indian coud,
correlated cach month's yiacld, taken eoparatoly, with total

yield and obsarved that phile theo fourth month's yiold gavo tho



Ls
nirfoot correlatdon coofficicrt af +0,9533, tha yicics $n tho Sid,
£4h and Gth rontks myve £oiMdly high cocfficiomto. Ho Qliso oboorved
thit the peak of jactation vas geromily reached botuoon tho 3rd
and 6th weokg ofior galving nod that tho avoraso dafly yiclg fop
theso four vocks nmulbiplicd by 4 constarth $nclor gavo tho yidcld
foy 300 fays. Do oyrived ot diffcecdt corngtant factowy for thd
gifforomt byecds.

Gooch {1935), in o sy of Wo momdhly produion o
cords of purasbred Jeorogys, corrolclod, coony othop ehings, nilk
yicld for tho £irct conth with tho Wotal lcctoation yicld ond
conaiuded thnd tho oo, of nilhk thot o cpo gives ab tho bogine
ninz of how loctatien prodicts, Quitc offeabivoly, DRor ullimate
worth o8 meggurcd by hoy {etad lacdntion yiclds

Lpiclisy ond Seath {1941) nado o eomparicon of giffarond
oothods of caledloting yeazdy mflk on? buttorfat yocoxis suth os
tecto dokon of wedly, momthlys or bi-corthly ictoryalss Thoy
node thode study on 100 yeadly Ualstbin ongd Josvoy doedids and
concluded that only fmall difforoncenr axisted botuson accuwrasy of
differony ncthoda.

Camnony Prye ond Simo (19427 odnerved ¢hat tho prediction



O
of totsl yicld bagsed on yopression is most accuratdly mado £rom
a tost talen durdng the £ifth merdth of incdation bocauso of itz
1oy stondavd oSTOT.

Patow {1248) 4n his vopord of o papor road by Lonz
quoted lLonp oo paying that ¢ho laotation yiold could mot bo dccu=
ratoly catinatod frem tho yiold of tho period of B to 34 (30 days)
afbor caiving, |

Mohadowin (1984) studicd tho intorrolationchips of pore
pistonoy, dndtinl milk yicld for tho Lirst ten wocks and 180 anyn!?
milh yicld fram o large body of datn on Ayrshire cattlo in Scot-
lang and ohsorvad that the thrco chamuctoristiss voro positively
carroloted ang that tha correlation botuson firat 10 vockst? yiold
and tho tofal yiold Lor 180 days uan hishly signifidant,

Bugsort {1957) stugica tho rolationchips botucon partial
yicldo, based on 100+ and 200~ doy yileolds, and todal dactadtion
yicld, takiug into considowmtion the shapo of the iancdation curvo.
Ho found that whilo the 100«dny yiold uaz not an accurado guldo
to later produstion, tho 200=day yicld ung suitablo for cotinating
nills producing ability in heifors and 444 not nood to bo conaidored

in rolotion 40 tho ghopo of the ladtation ouryde



G.
fondal ob.nl{1957) ohaorucd thoet 70-days yiocld hod a
coryclation coafficiand of +,80 with tho total lnataticn yloid.
Hogrond and Byarbilln (1987) found that tho enrrolation
coefficlicnt botuvon milk yiold durins tho £irst 70 dayo of lacto=
tion and tho $otal inctation yield, in oddstion to boing high, wag,
in ponofal, groator than tho doyrelation cocfficiom botucon mill
yield during tho firct 230 days apd tho todal lactation yioid.
Asbley Fajagopalan and G431 (4958) mode o qtudy on
‘sompling of dolly mill yocomds for cobimmting ladtation ylold
of coud! frem datn on aix Covormont 8attlo fmms akd found that
cyotomabic sompling, in addition to boing convonlowd. in proctice,
vas nore officdcont than aimplo yatriom compling, whatover Go tha
intorval of recoxding and that the rocording of mill yiold at
woclQy dmdérvals would provide an 2stinsto of a oinglo laotatfion
yicld with a procision odbrrioponding to o stondard orror of 1.0
to 2 por cont.
Eaxona ond Euiar amnlysced daats bolonging ¢o tho £iret
tuo Jactations of tho Eahimad hoxd at tho Indion Agricuituzal
Eocoarch Instituldo ord found that corrolotion codfficient botwoon

8 voeknt! yicld and todal yicld wap .83 for tho £irst lackotion amd
+ 72 fopr thao scconl,



In oxdor thot the inferoncco dynun may do broad-banped,
dxta pertaining to geoven difforont poprlations of Indian cattlo
were taken for study. 7ho dota $ncluded the dadly yicld rocords
of Red 5indhi cows ol tho Livestook Resonrch Station ot Honur,

Red Sindhi gous ob tho then Indian Dalyy Research Inatituto ot
Bongaloyey Thorporkay cous at tho Govorment Cattlo Fommg Pabnz,
Hariany cown g tho Indian Voterimry Beacarch Institube, Izate
nagar, Hardana ¢owo waintaingd undewr a ashano of tho Indinn
Counnil ¢f Agric:}zlt.urq} Resoarch ut: tho Govemnam Livostocls

Pam ot Higeay and of tho ooua in tho selsebed honscholds undoy
the suyvoy for the cotimation of cont of millk produntion in 19563«
48 conductod by thd YeCehlRe

In tho Thoypagioy hexd ab Patnny txo types of dato woro
colloated; 4n onoy endves woro voanod ab birth and in tha othar
calyes wore mot 56 weancds Theso tuo ‘data wore tyooted Hoparatolye
fmong t&ao\mw howdse oalven voro weancd of birdh in the Red
Sindhi hoxd ot Bangoloro and in ¢ho Hoarlarna hord af Yzabtnngnr chile
in tho romainihe Howxde, woaning uos not practiecd, |

Sinoo tho iactation yiecld varico frow inotation 4o



Be

lagtation 1t would Be noedanary Lo bBibo ctusaricony botucon proups

of sows such as ayo fawlvod ia Siye ovaluationy on tha performance

1z thn same lachkation.

Fgy guah purpboes thg first lactation haw

ing the eaxlicot 4o ta ho profoired., Por this roacon £ moo dow

added to confina tho study tr tho £irst lnotation

Tho noture and oband 0f qato vhich gore avoiladlis aro

indicatéd in Saula I

mj a I .

setadla vorarding the hexde azonincd undar tho ebudy.

' Oe ﬂamon;f mt.'ggp Ecxﬂ p?%ngw M mﬁm Agawrgf;a
(00Rs s yio14{3n, )

f» FEod Sinchi, Hosur. Rot woancd. 84 4 2443

2. Rod Sindhiy Danpnlora, Joancd, 40 49 3308

8. Jhasparkary, Potng. doanad, 06 44 82333

4, Tharpariary Patna. Bob voanede 88 47 2660

6. Harinnay X.VeReXe Joanod, o5 45 2640

8. Barfancy Hicears Yot woonode 85 43 120t

" ey Tamgowoties TR s 1383
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In calowQoting the loototion yiold and thoe lactation
longth tho porded of culostyun was oxcludod. Thda poriod vavicd
froom duo o nino dayy in the ouso of Baylana eows in tha Hicoay
Parm, For tho othar herds the £irst savon days vars omittceds In
thé cago ©f hords vhoro usahing was wd pragticedy on ono day in
a wechk tho mill wag compleboly atrippads A odudy of tho stripped
yieddn hed hoan mado 4n on esriior gtudy ob tho Inotitolo and 4%
wan found that thoy follownd the dgmo trend oo tho corycaponding
unotripped yiclds Did diffored only 4o pagnitnde by oo soourd
vhich ©o5 more or logs conmdtant adl thiungh the lagbation . For
obvioun yongons tho study wan confinod to unstripped yicidas chich
vore six tines 45 fimorous in siich hopdo. Tho stripped yiold on
tho soventh day oas substituted by tho avayage of the unatripped
yiolds of thyao daye prascdiny and throo days following tho day
in oxdor to ubtain a oouoth loatabicon curyos

ho dato on Dolhd cous wore etndicd An opdoxr % onc to
#hat cxtegd. tho regultn in the eago of Govoyrmont Livastock Popoo
cémpars with tho reawits boscd on roconds of pnimala of privato
owhory bBrouchd wp undor ths conditions of foecding and namgecaont

provalling in ruray arcot.
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4, EEOLRULSRS

Lot -Gonodo tho tobnd lnotabion yiola of o cov givon
by hoy yicld fop ¢ho £irst 800 days or loze of lastation and lob
2 domoto hor partinl yicld for an $nitinl perded of v weoks
(1= 1y 29 B easésnide y= g =x fo thon Wo covlo aubsoquont
or latow yiolds Tho protilmm 4n to sab up & prefiction cguation
preddicting tho total ladtotion ylold of o cow frem hor partiol
yicld., Lot tho crpootsd lzetation yisld on tho banio of predice
tion oquzdion bo donoted By 2, Lot &8 DO tho nuohor of eous 4n
& hoxds

¢ ghort nithy for oach of tho howmls, scatboy dinproms
(Plgurcs ted voro drmun bobuodn pardtial yiclds z and latoy yiclds
¥y to youchly £ind out Af tho ralobionship botwoon m and y vas
1inoaxre Thoro une o pood indication of lincarity in tronds Tho
mubor of ¢ in Gnah g0t of data ua ot lorge cnough to pomit
suitotlo grouping of tho data by confiming the trand by carmwving
out a test of linocarity. corrolation cocfficiertalyr botwoen
x and z and tho like coofficiontoky hotucen 8 and ¥y voro thaon

vorited out for % yields takon upto tho first ofght,; tuwolve and



it,
sixteen weaks and oloo upto tho poakt weck, XY may Yo montioncd
that Yxs porregponting $0 x yiold for lcas than oicht cecks was
not tricd beosauso of the appardtt none %00 hish valucs for Tug
aven for O mwasks® yiols.

% 45 ée;simbio that the prodiction oguation of iinosay
rogycosion should oxpladn atlocat oishty por condy of the total
vardation in 2. Sinco tho porcombage vardation in Z cxplained by
its lincar regrescion on 8 46 Jjust tho aguaro of tho corrglation
Tazy oighty por cont of tho vogrogsion varintion would correopond
to o valua of tho oxdoy of 9D for the corrolationy Tho study
wig honce oxtonded to pardinl yiolds af Jongor duration undil the
shortent pariod (in vooksl for oack hord was scaured puch that the
corpoiation hetwesen the yiold upto thad perind amd tho total loo~

tation yiold was +,9G,



1 Linoar rogrvossion of Z on x 4s peprocconted by tho ot.
1ino oquation Z & <L +6xy « and P being tho aooffioionts, Tha
theoxy of linsapy roarescion involved in the cstimation of <
and B 43 bricelly docseribad belows

Pirot, tho obsorved valuo (2) of 2 for any rivea = 4o
rorarded oo o yanden sooplo f;m o hypothotienl froquoncy distrie
bation vhich could bo gunomated by ropeabing the mossarzvord pro=
coSg Aver and ovey asain al this gove A Tho ¥rto mean wvaluo of
thic distribition or tho pogiod valug 2 4n the quantity that is
liroarly rolated 20 Xe Tho octual individuy) obosorvations, obviw
cuslyy diffor €rom 4ts Thus cach obaorvation §o of tho fom
2= M+ o uhorany $8 tho tyudo valuo«px and 0= 2 ~ 1y s the
randon: residno {orror). 'Lcas? cquarcn! mothod of ootimation given

tho nininmmn virionso unbianed cotindtes 6f < andp , Hope §t o

espumed thot. tho svornpe valus of tho orors 48 zoro and they have a

eczron vardongo ¢ oo Yo I£ o and b respootively domote tho cotie
nates of tho pagsmotoys « and f, tho principlo of 'laxst squares!
consiato in chooaing a* ond b goch that ?(a-:z)g {0 mintme, n

being tho mrrhor of snmplo oboorvationse Tho vaduco of o ond b
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thue otAainod eon bo oagily shoun €0 be

n -b) g -
2 -]
T Rt (1)
n -
(;:(s-x)
hat -y
and I S % (a)
-~ n ~
ahoro Az sg ownd 28 8
S o
n "

Tho dinony cquation thus obluinod 4o nacd og tho
prodistion oquation 0y prodisting the ladtation yiold Z £xom tho
partlal yicld = Prom tho formuloo (%) amd {2), '? amd ™!
ond honso tho prediction equntion wore aaloulatod for cach of

tho hoyan,
8.

n a
Tho oryer sun of aquarey 2'{:5*8) i

™ n
' 2 - ) 2 {x = %) (ges) ]
L 3 n g 1
i'(z'x)

1 6,2 domotos tho yosidud moan oquarcy then

n
B . b3
a? @ 2'63'*3)3 o {2~2) (nfﬁ)

wi

{n=3)y n«3

e o

n »
T (am~i)®
'
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beine tho docreey 6f frcodotm for tho oFTor aun oF aquaTGde

b1 “» =
Ginco ba LI (wez) (pea) o ¢ho varianco of

n -
¢ F Ceezt)?
2
o 2
of b vould Yo .5 0 62 boing

n - 3

1"A'(:r'l-;.r)
tho diocporcion of 2 azowr tho woprcosion lino. in

“
cstimntod by tho orzor moan gquazo a[;’ co that tho standowl orrorx

of b obtained from tho somplo $o

- -

8
o, ’
e ’ (3).

{zoz )*
~ N
Using thies fommula (3)p otandard oyror of b vas

ﬂMﬁ,

nofitad dud for coaah of tho prodiction ocquationa,



Ga. s, Adcnraltr i
1s A poioted Out cavldeyy, the linvay oquadion 28 b 4 L
glves tho lactation yiecld Z of o cov £rom hop partiad yicld
e I8 i not oafo to uso thio prediction oquation §if tho adcurady
gith thilch 2 ia proddotod {frect ) is lovy tho gcourcay boing
moasuzed by tho standoxd amor of tho pradictor,

" Tho profictod value Z s oudjoot to tup souvecs of

arrors Tho fiye® ono $8 mndo up of tho saopling orrore dng
and by doing xoopoadivoly tho ogtimatco 0f QA B ¢ O CIN
bo uritton aodte,omd B o F4% - choro Blog o 0 & B (gl
Viog = W)y Ylog) = Vb) and cove {ogp 0g) = Qa

Tho gocond orror ariacs oyt of tho foot that tho eatpeoe
tod valuo of o & Wty nopodyy < ¢+ P> glves omdy the nvorago or the
azpoodod walue of 2 ond not any individuol valug, oh individual
valuo bolng < 4R + Q»

The first oyrror nay bo anllced tho gproy of the progio¥on
aquations Tho socohd oxror gives tho vesidund varistion 4n 2

from 4ts oxpootod valude
I tho prediction oguaticn o uscd to catinato the two

avorafo valuc of 2 foy a glvon XN, of %y tho varianeo of

tho prodicted value 4o duo to orly tho firat coureoj the



16
renidual variancs fs chaomd horn pinso the ¢xpected waino of

a*hx (= Fe bk »H)) 4ol given the avorago or axpocted

value of 2 é Blod s O 33 Tho y.riance s honco

%.} .%.., ::faf 27 poing the sun of the varianeos
'f(x~§)a '

duo 0 8§ amd Y.

If, houovory tho prediotion gquation 42 ured to prodioct
any individunl vaduo z, givon tho valw 5 of % tho Quviation
in 2 fran 4%0 oxpootation vhich is whad tho prediction oguntion
pAves alco oroopo in and the varianco of tho prediotor 4s the sum

2

of the tuo vurdances andy sinco tho rogidund variation 8 oy

tho wrianco of tho predigqtoy is

Tond {1280) has gonoraliscd tho thovo reowdd for the

averago of T values. I this casgy tho residual vardation 4o

k3

2. - %‘1 551
% §ntnco Wo) = % o Wa I8 ¥ § Lle )5 e N

hasl
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that the varisnee of tho prediotor is

—

% J.+.a.l..+..(.’§3"“’3.¢. $ < 4o cotimated by tho
2B 0D f(xexP

3

resicunl woan aquaro 8.
Thus tho gtandard orror of prodictor givinr the avorage

lactation yicld Z, of o group of m cous with an avorage indtind

y‘icid e is

{2)

.38
902 {4 doe SHa S ES
' a A 2 (me®B

i

Tho standard arror thus doponds, on tho ono handy on tho
nushor of abacrwations and tho variadility in the oarly yicld
valucs on thich tho prodiction cquation {s based ondy on tho othoy,
on tho avosago initinl yiald ®p and tho sfeo of the group me Tho
standard orreyr inorcagses os %o moves avay fren ¥ amd 4t pocs en
dininishing with ap incrocso in tho valuo of ne  In opdor %o obtain
a folr ddca of tho accuracy in prodictins tho todal lagltaotion yicld
Z fren its yogyosolon on perticl yidid & o ood of valuca of B,

on edther 64do of ¥ and covering a wide range of tho obaorvod
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initinl yicldn uoo seloctod with o suitablo nuohor of o yanging
fron unity onwards,
2. The 98 poy vonds fiducia) bands for tho prediction
Mns gy, 8 § + B (xye2)y prodicbing tho avorese lactation
yicld of a growp of t couly AT % £ b SeEs () thero . s

tho =Studdnt?s 7 with o2 dogrees of Tyacfonm and £op pobability

«08y. and Sela(Z) $5 tho wduo
ol wt ok o S ER__JL
z (r - F)8

Pidunial bands voyp obhtalinnd for tho gatrcp valluns of m» 1 anmd

me e §| bonde corrosponding S0 othor valucs 0f m will 3io with

in Lho wongo covorcd hy theno tuo aoté, Tho £1dupdnd bands are

reprasortod dn Pioures S
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- Lurvalingae rozecagion.

Evon though the scattor dfaproms indicatiod tho rolotione
ehip botwoon tho yicld in tho $nitisd pordod and tho latoy yiold
to bo rouchly lincar, tho poselibility of improving tha €4t furéhor
by amployins qurvilinaos reapession ap owplprod to £ing bR chow
thar or not -quryilinsar yopronaion in 2, ofFf o caﬂnﬁn ini% il
poriod vould oxploin ag mush variation aa gas axploined by idnoay
rogroscion in g ©f o groator initiad poried; Xz bding cbvivua~
1y grontor than Res  Jn sueh a easo cince proqiction of doatation
yiodd could bo dono cariicy vith it curwdlinpay rogfrossion on
pordial yiold for a shortep durndion, it would bo advinable to
prafor it ovon ‘houch i’."i‘t.ting of curvilinoay yvegrossion oquustions
nay bo oliphtly moro conplicated than £itiing of linoar rogyes=
sion oquationt.

tith a viow %o oxazining this, quadrmtic and cublc cure
ves woxo fitted to data of 12« ang 16~modk yicldo &n tho oaso of
four of tho hordo, Though tho *lonst squarcs! proccduro of ﬁi*
ting quadratic and cubio curves s o kroun ono, Yot 4t ic, bricfly,

diocusncd horag for tho salto of continuity.
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Lot tho cubdo oguation (for rogression of Zon %) in
xis bo donoted by ?
28 A 1By %+ PoxB ¢ Rxd .
Tho ostimatca of Bs, the ropreseion covaffialonts aro obe
tainod by minimiaing tho vesidusl sum of squaren = (mz)2,

Linindcation loada to, oftor podificction, tho follouing oqun«

-~

tiono
b s (x=x)2 + b, T (x=X) (RS ) + b, i(__m'ﬁ'i) (Bx3) + Xz ){z=F)
b 3 (keT) (:2B) + b, (B + b, 50eBe P (%e3) m3 (P N zeB)

b S (o) (x3md )0, 2R 52 (a0a3) o b 5(x0eD)R o 5(x 33 M 2o8),
ey
85 _Ia,® = 1%, z%= Zzhmaxde Ix8

. R n n n
all cumations boing £rom § ¢o nj b." s Dy ond b, aro rospachivoly
the unbdosed cstinobon 0f » » Poand Ps o

if tho throo solutions of the succonsive oqunticny arg
dorotcd by

%¢ %3 %a

%1 9%a %3

O3¢ %32 ©33  uvith ot o (23 = 1483 )
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than

- - - - '4-5
hf c,%(w)(sﬂzlﬂ' 6‘22(%3)&*3) + amifxwx )(z‘-ﬁ).

bB 0, 7 (xo2)(z=8) * 0,5 (3 <2 )ew3) + o 232(12553)(3*5}.

b ogy 2xeENeeB) @ 05 62 B NeeB) ¢ o 1 (xSem) o),
ty tho cotimae of < ia then obtaincd from

pa Geb4R - bg;cg ~53§3 g0 that tho prediction oquition

boanmca
ze e b (aeii)+ b (fon®) ¢ bg {exd),

Tho yeoddunl variation 7 {2%2)% bostmos aftor stmplification,
8 - - w - . -
[ { T.(8) é -{b,z (x*&?gs-n}»bgztna-xg)(mzﬁbaitxawzs)tm)}] .

Tho %orm in thae firs? byackot 82 tho tobtnl wriction
in 2 Thilo tho trxms 4n tho sceond congtitubo tho wvariation 4in 2
due o {te propyooofon on x. Honoey oul of tho total wrtation

I{z+8)% tho fyaction thich 1o cxplatned by tho third = dagroo

rogression curvo Z 8 othex + bgaaw b3x3 p ¥
R e ol O
; L{g=a) g

“imilordy; tho fyoction oxplnincd by a quadrabic can be wprked out.

8)




For soicptific onimal brocding it is quite important
to know tho mmbor of doushdors neoded to cotablich an cignificant
tho broeding worth of o buld vhoce inder may turn out o bo grocter
than o given hord waluoc by o spocific porcomtage of tho valuos
Loro genopalldyy 4t may Yo deoired to cntablinh tho cipgnificanco
of tho supcriority of a group of ' oous on tho basis of mcoma
of o random owmplo m'  af the cows. I% o of dnforcst to investi-
rato the Snereasc in tho muber of ¢ow roquiroed to do gampled if
tho teot 0f aignificanco §5 to ba boscd on thoiy paxtinl vecordo.
Lot 1 domnte tho ebtimated simplo dnurhbor avexage of
a bull bascd on tho yooowds of m'  danghtorg. Lot § bo tha
percortage suporiority of tho bhull ovor tho givon hord avormgo A
at 8 por combe Jovol of cignificanoco,

Sinco n' cous aro o romdom samplo Frem emong 1 coud,
_ ? '
W1) = 2 ";T - § Sp2  whoro 5,8 o tho

rean gquaye botvoon laoctation yiclds of tho 1’ com. In pragtico,

hotuovor, 8;32 is not knoun andy oo sudhy 38 %0 bo substitutad by
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138 ostinato a‘;ﬁ‘, boing th muan aQinoe Butwoen lectution yidido
of the m? Cougs Zho o

{1 = &)
L e— - io distributed

it -]

a8 o “Studort. s ¢9 uitn ot - t dogrecn of frocdomg tho Sood

i o ono o tatied ONos

Sincoy
I=Am % ﬂt - vln-ﬂ:m(Q)
DEL = E_é.‘..%.‘.gsga and hongo
mt = 1 o (7)

. 3 | Q il
EH%——_.Q' ..&? i
{ (yo0) uga

In tho moot fmpordant caso of UY & oo, that fo chen
tho camplo of mt $o L6 Lo dyaun froo 3 population thich is oon=

goptually 4nfinitn in magnitudo, tho oquation {7) Bbetomes

1 O I I 1) O
P i

e w9
(100) a, A

Uifforor valucs for B and II? vore uscd 4n cquation (7) ang



b2 N
L2 coyweoponding vilu-s for m! veve outained, itormtion boing
roacasary einso th- gegvecsed frowdom of ¥ doponds on ',
If the lagdstion yiolds 2, of theso m' covs ayo
peedictag fron their partinl yiclds %,y by tho prodiction oguos

tion 22 B+ b {x, = i)y there uill b an agditionnl varlance

dua $0 this yvdlotion{4) ami the ¢otal varlanco of T would hocomo

| o
S R e
(g = 2)°

£ f.ha%

and honoo
- S ‘
m, a2 Mot (%‘ +‘f gﬂ—!—-—h—-.-ﬁ—- m(g)
SRR of iy, S wl i N
t100)® ¢2 u T - %)° ut

Heroy agning thon Ut &8 00y tho equation Bocomes



2

fuitablo valucs voro givon to %y Mt and K 4n ecquation (8) and
the eorrcoponding wlunes for nt woro obtainod.

In oquation (B8)y tho differonco I = Ay boing tho
oxeoss of tho rinric doughtor avorage of tho dull ov.r tho hond
avoragoe Ay 40 oquated t0 tho yoal suporiority -.i%%_ of the
buid {over tho hoxd averagel)s Actually, oz 1 deponds on tho
earpla oelostody tho ¢ifforongo I * A docs not aluayn oqual tho
truo difforence % but only vardca round 4, Apn cuch, uzing the
valuo of tho mmboer of tho dauhtors m? obtained £rom (7) { op
(83 )y tho K por conte suporlority of tho bull 741l bo dotoctod
in only &0 por cort, of tho Gaccoe To 2imd out tho vluo of nt
roguirod for obtaini v o oignificont result with a preator proe
bability {(greator than »650), tho £olicuins~ proccdure may be
follonedl

Lot Xy Ay E and othor motations have tho oamo

moaning as 4n tho carlloer aages



I
13
[ -] 7]
Y4 45 then tho Studont ~ ¢ (ono $ailod) with nf < § degregs of

froadon,

The quandity

'{u cas o ft ) ]

= tg
{ e e )
follosy tho ¢ » dictridbution vith n' + § gogreesd of Lrootom,

If P domotos the probobility of oblaininz o significant
scsulty thon P Ap tho probabillty thad a waluo of 8y vith {(mr=§)
degress of fraodam, clould exdoed ¥ne In Wo € « to¥le, 1ot pp
donote tho probobility that o valuo lice outoido tho 1imits 2bqs
P mu;ﬂ tuan bo i ) a%g.ccmw&yg if tho prodobiiity P
{s opooificd, tho probability pa can bo oblained i 8 8 (4=7) 5
and tho gorrcsponding tg con bo known fron ¢ = %ablos

Elimdnation of (X « A) from the cquations giving €4 and
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ty leads to

or

o nt & - - - i,.h—-_. - R ‘___*.(9}
'3 e/ Q 17¢

vhon MY = ™,

2 23
o S L (1002 (ﬁ%.{: t_i

} - Aa na — § Ag 3_3

(1002 0,2 (t,» ‘aﬁ‘

If only partial rocords aro usod, tho ! valuos would ba

{r *A)
=

.

L["n:ag— ”’QP' __1_?.,, *‘x) ;]

e



-, - I - 0 :
(1c0)° (& ta)g i i(x - 2)° ot
Hore, agniny L! = oo plves

2 e
m' & % . M gﬁ ; -

oy "™

"

[ﬂg SR— - -rsga {-_%.* (& "‘5)2 }

2 2 1. -
(300} (24 + t,) AC R

quations {10), and (9)y can thuas be used £ got the valucs of
nt for difforant probahilities P {of obtuinine a significant
reanlt) st Giffsront valuca of U E and X For o glvon 7%
X amd %y n¥ would aaturally inercoso vwith P For tand of tino
tho vaiues of 0t using (9) ond {$0) could not bo eompubed.

It pay b pepticnod thot ¢o £ind oo tho ambur of

coult voquired for oolulilshing as sicnificamt o 5, -caificd



e
pergartapn sSuperiority of o noo troatoamt over o standard
troatnont, tho proccdure couid bo samo as in the gardior caso
of b}y tho only differenao bolng that tho vardangep in tho
4% teots now would bo twico the varianges of thoso in tho

oaylior Gabd.

As soon caridor (4), tho yoriance of tho predicton

pivine tho total lagtation ylold Z, of o ¢ow fyren hor obsorved
partind yi A8 Xy, 4o
BUB 4 1'...3;.@ ,&',"’.._m‘?)g f (.
3 (xex P
If n yicid iteclf 4o ootimatod from o camplo 0F ylolds
on cortnin soloatcd days of tho initial poricdy the warianco af

tho prodictor vould bo inovsscd ta

%" {H"%‘*.‘.”;B**’g , }*bﬂ Uiz,
3 { «%)3

thoro %, 40 tho ootimatcd noarbind ylolds Thus tha inorcose

in the varinnca of tho rrodistor Ato to campling s b° Vist,)
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amd honso tho 2oze of officiomcy duo 00 sampling 4o

Y2 ¥ (i)

- P

il Ay

0.2 LI A, _a.._..."‘”?’a
’ % o2 MG

For a given proup of 2 cowgy tho io0ss of offioicnay in adording

eompling proccdusd 4o heneco

AN |

— s it

)3 |
693 {éﬁ #‘&-? (ga a”. }ng v&e )
P =
thazy X, 18 tho avorago cotimabod partial yicld for thon cous

and v"ﬁia) is tho ovorage of tho m vardances V (#,) for tho m

couss Vi%,) gopenda upon tho mcthod of sampling aaployods
Too mothods of sanpling, nomoly, sinrie randon sarpling and

'gystamatio scpl ing oo etudied.

Lot dyy Qp w=w=ve=ily vormcotivoly domoto tho ndlk

yicids of & ¢ow on tho sty Ond »i] +h doya o thatl



8t.
the total yiodd £or tha inidiad perma uf tho £irot Il dayn a
;%f‘e a  ®iuly say, Oub of those N dnye, B daga ave solested
% rondom and yields aix ohadrved on thiso it soledted duys. Lot

x{x] bo tho tolal of tho Floldm in thcde X day®y L.0es X(y)
= & gge oumatidn bolng token over the polootod dayse Lot
i=1

Qm)“.ﬁéﬂl and q(y) "ﬂgl-e Then x @ ﬂﬁmmm

an wiblagsed cotinabo of tho parbiod yhodd ®(p)y, and §ta varionco
ia
Vi )z Jmk. g2 Roro
8 @
14
53;-: _.L_..,‘g‘( dy ‘%H))B 16 tho mcan squaro batogon dadly

B~y
yiclds on $ho U dayse Far a givon m gouws the vayxianco mould be

Wa;ﬁ%. xﬁ ioxa 5% 1o the avorage of tho monn sauare
0

s8¢0y tho m qomde

8, Systeatic.Saupling.
1oty agalng Gy memendy, bo tho yiolds on tho 1ot 2nd

sovovensll th  dnyn o5 that the totod Yyicld for tho initial poriod

0f 0 4oys io ﬁd‘a x(m.

=t
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 If ths dafly yldlds ore rogorded systomatioally ab

intorwvals of » days Btarding 9fth o randomly choson day, say
dny, w4tk 3n'the firct trborval (i = v = 1), tho ylelds
uAlt be 91 4 A5 e 3y A4 € Qp mereesw G, sik-d)ny ka;ilféI
tha sigo of tho sanplae
An unbiasoed ostimato of uu; tatal yiola ®yy) for R

anys 4s provided by tho aample total X, & rzé:ch+bm

i
Sho varinnao of this catimatao 4d pivan by

= e :
{p) = gri 3 ® x 8 z .
=1 L ) N

E]

Yor givon o cowd, thoir avomge yicld for N dnys 4o ﬂﬁﬂaﬂy
entimated nd the varianto 0f tho éestimadd would Yo

E:aé:l* wore. Eg(v) 17 tha avewage of the
Salzr) valwes for tho % GoWE, s

By comparimg the 9o varidnses, noamoly, ﬁm?z 59
and Sa(rdy the efffolency of evetsmabic msopling' o8 Sompared
o aimple random dampling oan bo worked out for -esvh nf tha
coug in a honde -

Thusy 1% the aversge portiol yiedd x ofm cows iz

satimatody inotead of being oboervedy from o samplé of dolly

TR e e k. o

A T e e ¢
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yvields, tho loso of offici.ney o

{ba...m:m ?s
3 o
e Hp———— - ipeps g - m(ii)
ﬂag ..1_.4.,1_4. (K"';)Q o’
- S i i*{”a%'%'}

if tho complo 48 a oimplo randem bomplo of B yiolds fyem mong

tho U ylelds, and 1o

_ Pala} -

¢ e b ¥ Do

e’ 12)

i tho sampliing procodure ia o 'SysltematicSampling! tochnique
with thoe giee of tho samplo & ang the indormald of rocording w.
Tor onp of tho honds, namely, tho Eed Sindhi herd at
Hosury tho porcentnpe standnyd oxyor of tho estimote for the
yiold total Xen) for 118 daya fyon o gimple randon sumplo of {9
days and that of tho corrvgponding estimato from gyrtcenatis
sarpling ot wselly Antorvals of mocomiing wore uoked ot for
aach ooy and tho officlancy of the lattor tochnique a8 eomporod

with tho fomor nothod uwas cotimateds Tho loso of officfonay




He
resulting from adopbing eithor of tho tuo ayntans of sampling

was thon workzed out fop difforerd valucs of the group aizo me
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B FSULTS,

1o Tabie mvgﬁ:;roa _me valuen of the coyrolation cow
sfficiont. Txz botusen tolal Sactabdon yicld 5 and pardind
yiold m for diffoyor® periods of initinl yiold, tho target doing
the poriod for chich tho al;uam of tho corrciation (F%z) &a !;i‘
tho ondar 6f «30s Tho tediic aleo gives the Volueo of tha cow
of<4cdomt Lor imm yicld wto thoe peolt wesk, Tho porcontagcs
wariction in z*axploinm by ita 1lincay yogrossion on Xy boiny the
squayes 0f tho corraoponding corraintions, ave also given in the
tabloa

Tho yalucn 0F tho coyraldation coofPioiernt Txy botuacn
partiad ylold X ana latoR éiem ¥ corzcBponding to tho Taz
values in Tnbla IXa aro given dn Table IXb§ tho gquares of tha

gorrolations Ty dxo aled given 4n tho tohla,



dzhio Hine
Corzclation g, ¢(tog thor zith 3is syuaye = riven in brackel)
betecen total iactation yidld and ylold totnl arfo peal peok
ot gock thors the sguaro of the correlation gxeccds 80,

— > iyttt -
g Zg for x ‘ > _
o Howd. of  mpto muae}l *3 for x mto
cous e&k '
* %z | 8 2 16 20 28 o8
no. cho. NookS. Uocko. WROKS,  BOCkS, upoks.
Te Dod Sinani, Losurs. 30 BTTS - OO0 WUBAT7 6000
* % (:m )(.Ml)(.%?‘?)(.&&ﬂ

2, Red Sindhgy Cangplaore. 40 8 004 LBo 8874 {B,_,

3. Patoa{woane)ss +€A37 .81 8810 s D1GT
Thorparinr, Patoa e et etaia)

4e Thamparizy, Patm {mob
m}o

i3 QBQ?B B125 +823%1 «5433 U810 921D
3 Leso1 N, mx.ssm:t.msx.mz (.8499)
6& H ; L IOVGRI.IS 33 é .7%0 .8%1 48567 o
ardanc, c.ma;t.emn 7322)(,8089)
6. Harlam, TNisaan 35 (7283, (G000 730 708 8535

OO
.m;(.%m)t.am:(.m@)t.ees?: (. 7370) {.8334)
7. Cort of milk production 9% 1% L7751 7313 .8 .3 .aesg

e




2300 T,
Corrolation z'gy‘(togﬁt,hcr uith its agmye = given id bracket)

belooen pardinl yield and later yicid corrcoponding o corro-
lation ¥, of Toblo Ilo.

o. x’xyforxnp-

k<
Flo, Hord, e o peak wocks | fyg’o}‘x upto
GO Pk ’
veth » 8 12 16 20 24 28
lne &V edis, Tocka voelis. Tooko, wooks. wsels,
To I0d OAngal, Lotote B 13 <6058

7300
{254 t)(.ﬁs&s)‘(.stsa)(.ams)

2. Bed Jindhl, Bangadorc. &0 8 7621 o 7354
(.5308)(.58&3}&.&6?10507%)

3. Tharpazine, Patmalwoancd .85 757 + 7783
. (.&a)z.&mn.mn( 543’.'&)

. Tharoaxory, Patm(nct 3 13 6843 .7263 o645 2578 L5031
2 uaancd s - (:4683)( 537“5J(.ﬁ%’?i(.&fé&ﬁ,%@)h%l(.%’i)

. ée

& Hardnm, TeVeRele =03 4 L0397 .22 ,7T304 %08
’ ) (Ca092).a592) (L5335 )(26517)
8. Hariomm, Diooar. 85 14 JABES JE152 5007 o5C00 L6313 L5861 L0072
(.msalt.am)(.msa){.&sgx 2854 (. 3081, 3387)
7e Cuct of mElk profuction 31 1% L8013 L6033 Wity
Sarvoy, Dalnie ¢ mso)t.w)t.ms}(.mox.mx

*'i’h;:: m:m:—: arc ol possitivo. ~-
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It 45 ocon frem the fahlo (II) that tho corpolation
coafficionts ¥xg ayo falvly highs It 10 alco ohooryed that dho
valucs show o dofiniboly fnoroasing trend oith an ingrosse én
the length of tho $nsticl porfod, On tho other hond, the sy
valucs ayg goen to Bo orvatic in bdehaviourn,

Tho corrclation Yig for 2 yiold upto tho ponk wool
in goon to bo of tho srdor of +,70 4n tho ¢aso of the Hapfona
hord ab LV.R. T, 0f tha omdor bR ¥,78 fop the cowe mdor the
60ed of mills production aurvoy, Dalhi and tho Tharborkar hond,
Pottn (not woaned) and of tho oxlor of ¢ ,60 for tho ramnining
four hoiio,

For the fouy hogdog nmolyy tho Red Sinthi hord ot
Hoours tho Red Sindhi hoyd ot Bangnloro, the Tharparltar hoyd
(vennod) ond tho Hapdaho hord ab ToV,Relsy ¥z 40 scon to bo
of tho oxdor of ¢ (80 4n tho caso of 8+wool Anitind yicldy the
coxpesponding Lipures in the ooso of 12=woolk yicld and in that of
18%modlt yiold boing + +80 and #+ 80 rospootivaly. Corzcapondge
inmly, tho poyeentogon voriation &n tho dtotnl 1 .otation yield as

arpioined by its iinsor roprodsion on parbinl yiold nrg of tho



89,
ordoy of G4y 72 and 80 for tho B=uceky 13+ucok end 10-moal
initial yinldo regpootivoly. I e thus coon that $ho dooired
lovol 6f Y2 oqual $0 80 45 ponchod vith 1Geucol pavtind
yvicld 4n tho gone of theso four hoxdce Fop tho Cost of miik
production anyvayy Daihi o S0euash periocd &3 goon W bo guffie
¢font whilc for tho othor too hoxis, nmoly, Thorpariny (not woae
nod) end Rovdana “liogary tho perdod roqudred for attalining tho
desired correlotion of + 90 4o oboervod €0 be es lonr an 88
vechkae X8 4o furthow soon that 4n tho caso of tho lost throo
hards mertioncd nbove, tho valucs of Pxn for {0=gooh dnitial
poriod aro yespeoctively of tho ordor of o7y «42 and 69,
Thus 1G=usoll {nitind yield 10 soom %0 bo gonoraldly o rood choice

for any hord.



40,
2 ™o govon fithed cquationy Zyz mvisg, elony with tho
gtandnnd orTors of by comesponding to tho soven herds arv given
in Zablo TIT Boloms

TABLD 111,
Prodictinn cquation and stangard arrer of b,

Waitedioiin el s A o - - -
[ow Hord,, Touabion, - ByBelb)
ne Gy
A o lopss iyl e - iy M
1« Bofl 8inghi, Hoouy, zora B, 80 + 2,0023 X % « 4787

8¢ Tod Sindhly Banpalords 2.5 185,013 18089 1, & 1408
8, Thayparieny (voanodde 29%72‘?.904' 28018 &, % (1975
4, Tharparkiny (nob ucanod)s 2 “54.404 1,403d w, % .1003
Gy Harionsy L.VeReIs 25 TR SR HLBA R, % 60
G. Hariam, Hisoars 25 S101,98 + 1,68 2, & 1269

7« Coot of oilk uetion 0 *G0:Bt ¢+ 10718 %, & <1503
purveys Delhd,

. _— i - " = oty

In tho prediotion equations givon in tho table (IIX),
Xy dorotes. the nills yiodd (Abe)} for 18 wedla {n tho eans of Rod
Sindhi, Hosury Rod Sindhiy Pangalorsy Thorparikay (wonnod) and
L .yiann, IeVeReXs hondsy for 20 cocks in tho casd of tho Delhd

coun nl for 28 vocks in tho caoso of tho renaining tvo hordda
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Prom tho valucs of b 4t 48 coin that for o pound
inorease in the yicld in tho ocarifor poriod,; ono may cxpoct on
an average on increzsg of 2 1h. in tho lagtation yicld 4in tho
case of tho first four hords montioned chove and Of obout 1.8
1be in tho othor throe horda. Poreomngo standaxd oproy of B
43 coon to bo quito low, tho paximm valuo bolng ©f tho oxdor
of © porcar® in the ¢asg of the Dolhd survoy.

3¢ Avorago prodichoed yiolds Z, along vith actusd
ani poreonbage ormors of tho prodictor for digfoyernt indtiod
yiclds %, and for groups of difforent sizos (w) axv given in
tho toblcoo in tho Appondixs. 1In cadh of thoso tablos the givon
rangoe of valucs fop %, covors moro than 80 por sont. of tho
ohsorvod initinl yicldo.

It vill boe ao-n fyon tho tables thht,y ad dxpostod,
tho porcentoge standord error dosroascy 0o m 4a increascd. For
chango snm fyom §{ %3 6 tho porcontano orroy s soon %0 bao o=
duged %0 halfe Tho yoduction aftoyunyds 2 saon to bo not so
rapid, thore being not much difforonce in the valuss for rs20

ond ovenR M & M.
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For 171y tho poveontogo valuea apo goon to bn quito
hichy In moot of the tanes tho wver 8 soon to bo botvoon 10
por sombe a3 20 pop cont. It 40 thus soon that tho predioding
poucy 0f early yiocld i pooxr for a sindlo cowy Tho nminimm
vaiuo oy tho porcontags 0rror 1o ooon 4o be found, 0 1o obvious,
form= y inmo~t of tho enged, tho valuo 4o aoon o 180 dbote
vosn 8 por gordy and 8 por conf, Along with thoso tables aro
civon the tablor giving the fiduolal limite (85 per cont, ) for
Zo in tho limiting dases of o oinglo cov (= 1) and on extyomaly
lavge numbor of cown {m & o), Tho £idgedal bands co obtained
avro voprooomtod 4n Pirurcs (22,

18 o corollnry % tho rooulfa in tho Appondis, tho
walues 0f the srone agizo () for vhilch 4% moy Be poboivlo $o
prediet tho avoyago lactstion yiold of tho (givon) group with
fivo por conbe orror of prediction woro woalked éut and tho

robulte ayo givon 4n tahlc IV,
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AL
8izo of tho proup (m) of differomt lovols of profduction(iy)
for which prediction of avoragoe lactcotion yield %, ean bo

3 ith 5 por gorts OTTOYS

i i L

| Lovol of pm&ucﬁmn and_corrosponds
L0y ) group B4zoy (Ltiim’ “

oy ———"— > e _— b

Te Red Sindhiy losors =g 4000 1800 807,13 2000 2500
o % 22 2 8 6

24 "od smm, Jam= x, 800 4000 583,87 2500 3500
&aloye
n X X 10 8 5

3o Thorparlary (ueangd) ®, 1600 2000 £32G,29 8000 4000
= X (% § 13 8 (4]

4o Tastarar {ot =, 2000 2000 3386,03 4BO0  EC0O
) m R 1B 10 7 8

Eo H&X’iﬂm’ LoV Ral, xg 1600 2000 pa33,C0 200D 3800

n .4 a7 16 10 9
@s Hardanny Hispars q §00 783,28 1000 1200
o X 12 4 3
7+ Coot of nill produation
Survoyy Dolhis 2, 1000 1075.63 2000 2800
m h:4 &9 8% 23,

Wl A o i i oy S

X $ Poroontogo arroy more thon 8 por conde Cor any m.
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It 48 scon from the table (IV) thad tho valuo of m
decreases Pop an indrense in the lovel of production x5 Tor
tho mean wolues @, tho yaluos of @ for tha sovon hords aro soan
to ‘bo pespactivoly O 10, 125 10, 16, O and 694 Excopd for tho
hirh valuo 4n tho caso of tho Dalhi comsy- tho ¥mjusy oo quite
modorate, Ono might consludo }Mﬁg 1in gamm, the avoragd
lnctation ytald ean bo predicted with o standard orror of 6 poy
sonte for a Mighly soloctad group of ¢osp of ovon a enall giga
such ap sbout gix hile for ottaining the camo lowal of precision

for avarage Cougy tho group mmat bo obout o dozens

- AN - £ «

4+ Tho porcontages variation in the total lactation
yicld Z as expisinod by tho throe rogression curyns, namcly, tho
Sty 1inp 2= e, the qusdratio 7 aebyxtbyy” and tho cudls
a+Dyaeb gy Obtained in tho 8250 of both tho 18%poels and

tho {Gewoak paxticl ylolde x,arc given in tablo V
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dohlo Y,
Fopacrhose vardation in lngtation yicdd ns axplainod
by Ith popropaion < Ainnhy ond cuppilincar -
on 1B+ncck and 18+woak portisl yicldo.

i iy inkiioy A
Togregoien of dagtotion yicdid on
I:-o, Horde - ORO—— . ————
- Paytic} yicld oy |Pagdicd yicld for
13 wookoe |6 weeks.
) . Limar. Quadrar Cubids Iimm* Gund« Cubdie.
i, Red Sindhd, Hooury 762 T T2 7083 Bh.34 ©4,58 8847
2+ Rod Sindhiy Ronmlops,. e TS TOeB3 7342 80,23 B0.,23 B4.,50
A Thoypariiar (vonned da T0:70 70498 Ble4d B2,17 0358 8484
&y Coot of nidl gwﬂu&:ﬁiﬁn _ X _
suyvoyy Doihlde B8y 77 G547 (By00 72,87 73.7¢ 73,60

I% &n ﬁoc@ frem ma mbia .(V) that, thoro 45 no approoidis
difforonee 4in tho porcontagen variotion (in Z2) cxplained by linoop,
cotond and thirg ordoy rogrcacions for both {2egoch and 16*uock
initind yicidao.

Por tho Bog £inmki hexd at Banmiloroy tho difforonoo
in tho powconbogen yapintion fop tho oty 1lins and the cudio curvo
is novor moro than thiop, tho othey diffoyoncosy mmoly, Batucon
tho oty 3400 and tho quadrotio ang tho quadimtio nnd ¢ho audbla

boing, ohviously, otill Joooe Bimilar io tho gaso uith tha




RKe

Tharparikay herde In the othor ¢wo hords tha difforendes aro
somewhat nore but oyan 86 thoy aye novor more thon €ivo por cont,

e Tatlo VI gives tho nuibor of douphtors ol peguirod
to bo umlod fyom omong MY coms to ostablich as oignificant, at
& poy gente Jovel of significance; the breeding worth of o budl
axpeatod 0 bo sugoriay to the given hord avomgo A by K { 20
and 10) per gant. when observed lactation yloldn Aro uscd end

aso vhen,tha lactation yiclds are prodiotod from partdal geids

!



Yilven of Lo meh v 07

Aac-intors &t for diffore =L +3uos

of porcordare swporiority € of tic 5udl, i€ ront pardtiad

yiolds %, ond for @if arent Terulatien wuires 'Y oF comz,

. LoD,

To Ll whiiily HosuTe

e Bod Sinthiy Bongalozcs
3o Thorpatiiar {ucabcdls

£, Thoxpasiiar (not cocancd).

LN lariom (Io ‘J’. te Ic,a

1Y 100 L= £00 =
Total Fortial Total rartinl Totnd  rarbinl
mmnmm recePds recnxds uned. TOCos records used.
uscde uocde uscGe.
x X i
) *® ?Gr X426 _ X Xt 6 i?zd“ % x+s‘ )‘(;:.r
g g 10 ) B 10 11 B 0 30 19
&
5 101 11 © 1 1 12 2 1 Mo
i2 % 14 15 43 45 18 1% 13 15 18 17
30 iF 2 13 10 B 13 14 14 12 13 14
1} 12 13 4 41 13 1 186 1 4 t4 156
5 g % 8 6 B8 8 8 7 8 g8 8

8, Hariany {(Uissar).




Tadie ¥i,lOcritd. 2
i3) X = 10 nop cont.

nes 100 Iit= £00 =
Lo NTED, Yotal Portial iotal JPmtial Total mEartflal
yocordn sooords uscd. rocoxds recorids ncod. rooorprds roCords wyd.
uscds uscde uncd,
Itaf-i | I:Df= 30*::
%  x4+E k426 %  Ret&s  R4re X X4& X4
1. Eod Sindhi, Hosurs 21 23 33 &2 2B 35 41 300 28 33 44 120
2+ Bocd Sinhi, Donrnlorcs 24 31 35 &8 20 3% &5 87 3t 41 49 101
3. Thoarparay (goancd). a3 41 44 8o 43 65 62 100 47 6% 69 120
4, Tharparhar (not woanod), 23 3B 41 o7 3 28 &3 §19 a5 49 83 150
6. Harinmy J.VeH.1s 29 4% 40 GO 37 64 63 L3 32 80 A 114
G. Hordom, Hisaav. 18 2 o 38 20 b 28 43 21 20 30 47

c*s Yapiation 4n = dotueon animnls,

gy
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It 40 nocon from tho tablo {VX) thot in aot Ring 20(K)
par ecrite ouporiority of tho bull, thoe nwbor nt of douthters to
bo sompled doco nod incroafo vory ouch vhon tho ¢ruo oico Nf of
tho population 42 inorcascd thile in doteatine 10 por ocrde Oupo®
riority tho inaoroano 4nn? 45 quito approcinblo, Aoy 4n dotooe
ting tho 80 por c:an:t.u oupordority, tho incrgaso &n tho valug of
o' on ascound of prodiction 4o not nuch. For dolcating 10 por corb.
suporiority, hovovor, Dany DORPo coud are roguizcd i only portind
yeocords ayo used instend of tho total oncae. I8 4e fuxrdhor coon
that for cown uith gusorior lovol of 4nitiad prodnation (#,) dtho
mmbop of cous ¢ bo sanplcd 42 coro than in tho @220 of cous uith

ovororo lovol of initisl produetion i tho diffoxenco boing mowo

pronouwnecd for X o 10 han Loy X » 80,
O Tohin VIZo pives Do porcontogo standaxd orrorn of cotie

mateo of poydial yiold s‘rfm’ 112 doys undor too oystono of compling,
omcdy, sinpio yanden sonpiing and eyotanabic compling thoro tho
oizo of tho pamploy in both tho cnocsy 40 sixteon (days) and tho

intorval of yecording in tho intor vanp fo coven dayge Tho tablo
gives tho avopage porcantago rolativo officdoney of oystanatia

capling uith woopoct o aimpio ramdme poopliing of dolly $ioldo.
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Tablo VXX, rdves tho porcentapo doss of offiaioncy
duo to subplddng of tho dnily yiclds of tho initinl poriced
in tho cago of both tho mothods of ocainling for diforont values
¢f tho group 8izo m and partial yiclds B,. Tho wosulta portain
to tho bHod Sinfhi haxd at Hosur.

i B4 (W

Sovocntage gbandoyd orpers py and Py 0f syotanctie ond oimplo
random sonpléng catinutcs of partial yiold, and avornge porcon~
togo rolative officioncy P of cystematic sompling with roapect

%0 ginpio yandom oompling,

o . 0% “Into?ml
a COTe o B P P
it T 2.

e

dod Sindhi, Hoone 33 onc wools D62 4,08 849,

s o

iy d—
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Tablo VIX,

royYOcibacn oag of affficicndy duc 0 gystonodit aixl siaplo xandom
caspling of yiclde of fho Indtind porlod Loy ARdfosoed lovalo of

initdcd production {=,) amd growp alzo (mds

-
1000 De8 Gu? Lol 844 Sl 28 17 1.t
1600 D07 Bed 7ol 8.0 8.3 2,8 204 1,0
100718 D48 G2 8,0 @46 38 30 2,7 2,8
2000 B8 D8 740 048 Bed 3.0 2.0 2.4
8600 Dl 748 @3 4.0 28 de8 2.1 44D

o "y i

1% 43 oocn frem tablo VIX(a) thé.?. pyotomatle sanpling
in roro thon oirhd tines oo offdciont s oluplo random sooliing.

It 42 ooon £xom tablo VIX thaty, oo cxpoctedy loss of
offioionsy duo €0 sompling dodrcescs o B 40 dnorcocceds Alsogfox
both tho oyotams of gonpling tho mominum less 48 Lound, for all
valnea of ry ob th+ moon valno 7 of partial yiclde For a group
of poro than £4vo, loos of offieioney in tho caso of oystmatio
oompling $s not moro than threo por cord. for any lovol of initinl

production,



f. Tho rosulto on eorrolation chou that tho cooffidlent
of coyrclation (tm). betucan iwtntion yicla {2) am pavtiad yiaid
{x) 15 fairdy bigh, in most of tho vases, dven foy an initiad
pordpd o chert ao oight waeks, Thoyo §9 o ofedy inowcaso An tho
valuo ap tho poriocd of nitinX yield §s inoreonsod, dnd tho lovol
of +,90 for tho coppalation $s feached in sLiteon wookn 4n tho
6230 of Rod 8indhi, Hesupy Hed Sindhi, 'Eang,aftom, Thaypariary
(woansd)y Pottn ond Baptam, LeVelhI. herds. Indtiol yicld for
aixtoon uockd WU sogms L6 bo gorowally ontiafastory as o basio
for preglotion of totnk lncdation yidld in woll mandged howide
In tho cnaso of tho dato on ¢dwd ratorded in tho Cost of nillk proe
duction ouyydyy Doihiy tho coprolation of ¢.90 in zoached for
initial yiald upto dtorty wooks thilo in tho ramaining tuvo hoidio,
o poriod of tuonty oirht woolie fo roquived 6 attalnt the value.

2, Tho reoulto indicato that 1nitinl yiald upto tho
poak wook does mot sorve 09 a good prudictdbr of tho total lactax
tion yicld, In Somo of tho ¢asesy half df tho total variation

ranadnod wndsplaingd by tho yiold uptd tho pdalts
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3. Tho wooults on corrclation aro, in gonomly 4n ogrooe
ment vith roswits 4n .gomo of tho carlicr otwilos, Bamo vorkors
havo used 70 daynt yicld, uith g corpolation cooffioivnt &f tho
ordor of +,80 nith totnl lattation piold, oo o guide to progiow
tione In tho progont otuddyy atoopt for thao Hariana horxd ot
liisanyy 70 days? yicld gave.a corrmintion of moro thah #.80
100 dnynl yicld 4o considorod good by oome vorkoro. logoy noning
the presont study mve a goxvrolation of mopre thon +,80 4in ald
the herdo cuoopt tho Hissod hord cvhoro tho corrolotion uca +470 .

As poinicd out sarllor, hemovor, it does not sem ¢0
bo gafo 20 bage sny Foliiantg on prediction hasod on o sorroiaw
tion of lcan than +.90 gipec athoroiso o largo fraction of tho
variation im tho ¢oRal yicld coudd romoin unozpioined,

44 Tho corrolation Ty, botweon partinl yiold and totnl
y40ld 47 pubjocd. to tho eriticizm that it comdalny an olément
of spuridns coproiation duo to tho carly ylold boing 4to0lf a
pard of tho tobol ylolds To obvioto this tho corrdlation Pry
botyoon tho parbiol yiold 2 and tho lobor yicdd ¥ voro vorited

out, Howover, the yosults chow thab tho gorrclation walucs do



B
ot inozvase comolstontly with an 4sorosss 4n tho ltngih of tho
initinl poriods It cannod hones bo made the bagis of dselding

tho stogo ab shich ¢orly y361d coudd Bo toiol 2o a roliable

guido for prodicting tho total ladtation yioldy It 45 keowmn |
that 4n tho rogreznion of $5%al yicld on partdal yleld oo woll
as 4in thot of lator yiold on pastidl ylold, the floast agdayest
catimates of the regmoosion soaffiolonts ayo oblaincd dy mini~
nising the somo quantity, tho total ylold boing tho ow of tho
pattinl yicld abd the lator yiolds Tho rorresaion cooffloionts
in tho tuo 6420y Jist by unitys Also, sines the rooidund wasde
anges aye sameoy toots of oignifizonto of tho romrasaion coofeis
cicmto would bo $4enticals Tho pioblan of diract practical ine
Carenty morcovor, 40 b progist Wic totsd lastation yiold, and
not tho lador yiclds and oo suah % vould bo proforcbhic to wso
W0 rogroasion B¢ total yicld oo partis) yicla ddrostiy to dople
ving §¢ from tho rogrossion of Istor yicid on %ho partial yiold,
S+ Corrclation ttcoon total yicld and yicid tobal
aftor tho podli wocky and othop lator yiclds vore alco uored oute

Lator yiodd aftor tho peak wock gavo a eorrolation of moyo than
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+.90 fopr il tio borxdp. In addition, it tas found that for idone

tical poricts, tho tolal yiold hed ppaatior coyralabion uith Jatop
yiold than with initinl yicld. Howovor, corrglotion bgtuoen lator
and total yioldo 40 mot of uido pragtical fmportonco exgept 4n the
cago of ahert tem putritional cxparimontse in daipy animals which
are tyaditionally conducted on andmals which have atiained thoiy
pools yiold durding tho loototion,

Q¢ Tho yosults on standoyd qrroy of prediobion shoy
that tho ponor of prodiction 1s mot hich in tho gnso 0f o oinpglo
count yioldy the stamfapd opror of predictoxr varying £yom oboud
ten por corty to thirty por conte Howovary tho avarage yiold of
a group of Qvon o £og £oue, onch 28 tony i predicted foixly
ascuratoly, tho otandapd orror of prodiction yanying £rom about
five to ton por conty It §c obsorved thaly In gonoraly rolatively
moye. gegurato prodiction dn possiblo for cous unith hicher lovel
of pyedaction than for cous uith loosap giolds In Loaby oveprapo lacta-
tion yidld gon bo pyodioted vith a ghandapd opropr of £ive popr comts
for a hichly ooleoghted group of coup 0F ovon g small) sise such as

84z whilo for atbaining the eame lovel of progision for avorago
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cousy the groop muot bho chout a gbzat,

7» The yosulldsd ropnyding the porcordago variation in
total yiocld ad oxplained by s yogreasion # 'both linghy and
curvilinear -+ on pardial yicld clearly shew that only vory slisht
inproveoend 1o athioved, i al} the Tour hotdd cumincdy by nsing
ourvilinoay regronoion irstead bf lincar rogronsions It 4s thus
soon that it is ot corthibile Lo .aiploy curviiinsay ropwanaion.

Be Y may sonsidor thoe utility of prodilotion of lacta~=
tion yicld on tho basic of ocarly yidld in brodding programing.

In progony teoting such prodictisn docs oot holp vory
muche In Indian hexdny botduso of Jato nuburity; by tho time
the nilk retoxrds 6F dauhltaerd bodlms avallidblo for chmparison
moro than five yoard vwill have clapsed and dn such o goving of
about five 20 0ix months ia thoe timoe roquirod for testing as a
reaullt of basing tho obtimabe of" lodbation yicld of daughtors on
the carly yield agalinst loos of officicney Guo to pivdictisn is
st worth alming ot capodially in the Qano of oG yisldinp coust,

In the casy of hoifors, hovovor, $b is Wiohly profitodlo

to have o procdse mathod of predicting Jachatlon yield 4n doolding
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on tho malo egivedp 1O bo motadned for passibloe hrecding uso on
the basis of damn' lactatfon porfoymancn begausey in this caso,
in tho ohaonoe Bf sunh prediction; 10 woudd Do nogcagary o ro=
tafn o1l tho mnde ¢allves t411 tho complolion of the lactation of
tho dangs and this, §1 turny would higan a heavy oxpondituro on tho
nainbormes of gmyantad malo salvess

The yooults on the muber of daushtors roquired o prove
o 51r¢ shov thot xboud ton doughtors are yoquired to bo smnopled
to cotablish, at 8 por somt. loyol of aignificanogy tho mordt of
4 bull ¥ucnby por ooite. sunoriop Lo tho herd avorage. Af tho tost
of eignificance o to be basod an only portinl yoconds of tho daue
ghtorg, the mmhor wonld he Andpanged Dy twoe On the othor hand,
fop catablishing tho signifinconco of ton por gonte Suvoriovity,
shout thirdy £ive donphtors ava noedod ondy in adastionm, if only.
partinl rodopds of tho donighbers aro uzcdy the mpher souid bo
inoroasad by & loygn oxterd osposlolly chen tho jovel of 4nitinl
produstion X dovinton naterdally €rom the mean wniuve ¥ fop the
got of comy thtdd Poobydd ara used for Lormulating the pyediction

oquatinn,

— o ———
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Q. Prodiction can bo woed to advambdge in chorbuning

the pariod for carrying ot cxpepinomts of cortaln typus on dniry
gattlos Ioro 4f 4t could bo asemmch thad tho lewol of productiodt
has no frdoroadion with tho troatoond affgete, one.nirht tako por
troatmort 4 .omall rebop « ghout £ive to ton + of guporior coun
{cs dotarmincd by provioud lavtakinn yieldnd oingy 4n this eano |
thaty avorage totnl) lachation yiold 49 p:idlctod vith only chout
fivn por durd. CrIOle

10s It 48 oloary fyxea tho rosolto Uk ‘ooipiing of ik
viclds of indtial poricd! that tha ostinato of the partimd yiold
X baoced an systinatis soxpling uith wackiy fatomwnlis of yecording
15 moro thon oight 2imcs 4n officlerd oo 15 aimplin random sempding
with the conma mmber 6f pocords apard fron hoing morpoe convonierd.
in provticce. In thin mothod of oystombio ogmplingy. parbinl yicls
of ovon o pinglo cow 48 ostimabod with a preoision corresponding
to o dtamdayq arror 6f tho dorder of hr0o per-coits

Ths porcondipo loss Gf offidionoy dbodause oF cgtimation
{of partind yi0ld) i3 f0i4xdy 10w in tho onse of oystamatio sampling,

boing icas than four por cante in tho gage of a oingle couts yiold,
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and of tho oxdor of tuo por gonte for a pyoup of tens Thuo 42 45
oeon that thoro o oot nuch loos in precision 4n estimnting €ho
partiad yiold frent o oystamtic complo of ylolds pooordad ot wookly
irtorvals, and using this catimofo in the pradiotion gguntion %o
ot tho £inal ldactation yicide

11s For this Red Sindhi howdy Hosury coyrolation was
vorked out botuoon total lactotion yicid ond cotimated yicld hasod
on oystamatio sompling ab it voolkdy intervals throughout the
lnctations Out of tho twordy ocanplen croamined, tho corrdlntion
coofficlent wosg obovo #,80 in tho cogo of £ifboon, thirteon of
uhich giving o corrolantion of more than 4,90 « Thus tho mothod is
aaeé to do attractivo 4F tho milk rocording gan bHo sproocd throughe
out tho lactations

Fox wvant of timo, tho study on 'sompling! could mot
inoludo othor donigns ©f gumpling, osuch as oyotaantio compling ob
bi~goakly, monthldy and athor intorvalg,atentificd randon sonpliing

ottep and 0lso could nod Lo bade 20 covor all tho heids.
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Investirationy using dats €rxem soven Indion hoxdo, hes
beon carriod oudt on tho problon of prodicting lactation yicld of
a couv fro hor pardial ylolds

te Corrointion coefricioms woro fourd botuoon lactation
yiclds ond ~artinl yiclds and olso botucon particdl yiolds pnd jator
yiclds. 1In the four hordsy nomoly, DNod Sindhiy Nosur, Red Sindhi,
fongoloro, Tharpariar (veancd) and Horionng I.VeReI.p oixtcon
vosko? yicld, uwith a corrolotion of tho orior of 4,00 with locta~
ticn yicldy was found 0 bo a pood prodictors Thig 4nitinl poricd
covorcd about 60 por conmte of tho lactotion yiold ond about 35 por
cchze Of tho lactation loncthe In the c2s0 of cont of niik pro=
ducticn curvoys Dolhi, an nitinl poricd of tuonby ucols, covoring
about GO por ecnt. of tho lactation yicld cnd abent 50 por cont.
of tho Iactotion leonrethy wio found gufficiont to octtalin tho do=
aircd correlation of +,90. For tho remaining tvo hords of Hariana
{14009} and Thorparior (oot ceancd) cots, tho roauired poried uos
as long oo tuomdy olirit ueckns this poriod covercd sbout GO por
cont. Of tho lagtation lencth and shout tho sono {G0) poreentago

of tho lactation yicld.
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2e¢ I wae choervod that tho povor of rrodiction vas pooy
in the enso of o gingle cou's yisld, tho gltandamd orrory of tha
sredicteor varying from obout 10 por combe to thirdty por conte
Howevory prodiction could bo madq fairly cosuratoly ia tho acze
of averase yicld of ¢ given growp of ovgn a fou goup oeel oo tonm,
1t w23 fopthor obgerved that the nopsondage stgrdom oryor of
prodiction vop pucsh Jdovop for hih yiaddinr ¢cova thon for oo
yiclding onose Prodiction lino and §ton C5 powy comt, fiducia}
bands have also been geaphicadly zoprosonteds

Je Ugo 0f capyilinoar vofyession gao sgon 10 bg of
only very slicht help in dzpyaving tho predictlen, ©Op tho othor
hand; the propoylion of vagiation cxplained by tho lincar prodic=
tion foxmila comid Do fnercascd more by aatonding tho pogiod of
indt i) yidld,

4, Ahgt den dapchtore uvare fonnd o0 bo nsccsaary o
catablich 2ho oicnificanco of the corit of a bulld chich iz doemty
Doy Cants cuprrior to g glwen hord averare, Ihe tso of partind
rocords -of tha daughtors could inorcaso this muobor to adout o

doren, For cetedlishins ton pop Cord. suwrariorily, houvovery as



52,
nany o8 thimy five daushtars vorg found noccssarys ond this
mmber would Ho increascd by a large cxtont fn thoe cago of
partial rocords.

Do Tho preblem of prodictin- lactation yicld from par-
t12) yiold thich itsolf 13 cstimntod from a sanplo of yiclds on
randenly seloctoed dayo of tho 4nitisl porind cas aleo dovogti-
gated. Systomatic sanpling af weckly sntervols amd cquivalend
sirple randen sompling wore concidorcfls Tho fomor pmcaduﬁ
vas found o bo rorg than oight times as efficicnt as s tho
1attor tochaniquo 4in cstimating the partial mal;z. It was found,
in addaition, that 1085 of officicncy becauss of tho sampling of
partiol $iclds tas lcss than four por cand, in tho caso ;::f a
singlo cou's yicld vhile for a group of ten tho legs vags only of
tho oxdor of Ao por conte.y tho sompling tachnique being tho
SSystematic ecrplingts 1t cas thus found thaty at firot, partial
yicld could bo cstimobtcd fron an appropriato sapleo and this
cstimntod ylold domld thon bo nool; with roozonnblo enfoty, n
the prediction cquntion to arrdve aty finally, tho lactation

yiﬂldo
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Te fmblo Velley B ian Bappliny of nilk pasords 0¥ cgti=
* ui,n,é?%gg?ih’ iz <

', and G

2, BussoxtyK.(1257)s

3. Connon {:GY.Q FW" e lle
and SimsyJdshs (104293

4e Galnce,Tel. (122718

Be Gﬂﬁﬂhgk¢(1§3sjﬂ

6+ Kartha, E,P.R{1034)3

7¢ Uandovan, P.{1251)s

pabing Jactation yield of coug.?

'Paxt yiclds of heifcrs in rclotion
te the chope of tho lactation cumve
and thelr valuc in coticating gonstie
rorit.?

Predicting 305- day yiclds fron
ahbrtetino racords,

tTho Deforrod Shoyletio Test a8 o
Uernurs ¢f tho Porformance of Dalry
CoXe ¥

*An analysic of tho tice chango in
milk production in individual lncw
tationgt

Tho cffeet of Bnviroment ond Yoro=
dity of Lactation.?

T AT



8¢ Lodollin, I and Sonth,D
' (1%1):9' B
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10, Farou,Ce (13433

§1. Rendcl otl.o2{1257)s

12. Domonl,C and Zrambilla,
L. (1957 )8

13. SondersstleGe(1330)s

4. SazcmiyPell. and
Kmar.&.(%%g):

16. Tuffy Profcoser (1028)s

€4,

A cooparicon of difforcnt nothods
of caleulating yeorly nillr ond bute
torfal rocordn,?

= Introduction Lo tho theory of
Gtatistica,

‘Invostigotions on tho pogsibility

of qetomining tho lactation yacia

of a nilech cow from o cheoxdy, initind

Yactation poricd.?

Charactoriotics, !

7z 1t pocsidlo o eimplify nilk
rocordinge by linitin~ the tino of
colloeting tho production dato??

Tho analysis of tho Loctation camwo
frto Kaximuy Y8o0ld and Persistonoys!?
WMM Safnde X 8

t0n Prodiction of Totnl Yiclde,?

* Hopublichofa,

tExtornnl factors affecting nmilk
yield.!




AEREDD I Xa
AohdQ.deda
Average prodictod ylolds (7= 335,35 + 2,0023 x,)
aiong vith astanl ond porxeontaro eyrorxs of prediction
for 4ifforont partial yiddds (z,) and for rroups of
aifforort eizen {m).
(Ded Sincng Howd, Tosuws )

Paviiod " tonn '3"'

yiclds x,(Ibe.) 1000 1500 1807, 12 2000 2500

= v —

ﬁfgmmew?ﬂ(m ) 2387,66 330881 4183.09 4359, 33 6301, 11
o SeT4IN) BSale SaB{ih) £SaTe Fa2f1h) SS.5. S.A(IMI SC.E. S.RIR) $S.R.
1 E32.60 20,0 670,01 17.0 57264 13,7 572,83 18,0 £32,66 10.8
& 302,60 12,9 7343 8.2 270,23 G.6 270,80 0.2 290,90 5.4
Y 250,63 10,8 210,01 GeS £03,00 4,8 203.82 2.0 299,7 €,3
20 206,68 Dol 170,00 Gut 152,02 3.8 160,07 360 101,79 3,6
oo

18707 TuB 112,850 3.8 BO77 2.3 08,50 2,2 WA 2,7

b

*T



esian ol P8

Avoparo prodicted yioldo (Z= 105,91 + 1.6950 x,)
along uith cctual and poreccutaro crrorn ofprodiction
for @ifforoit partind yiclds {x,) and for rroms of
aigforcmt olzes (e

{izq siwihi floxdy, Danpalioro. )

Yo 50 2, (30) 500 1000 15670 2500 3500

%ﬁ%ﬁm 3 $902,65 200171 3187:6;“ 492501 321,68
O S.G0Ib) £5,B. 5,230 £5.B. S.B(AL) £S.E. S,%Ih) $5.8. S.E0h) 55,
1 400,03 27,2 45016 22,0 460,70 18,1 4GD.B5 0.6 505433 77
8 238,08 14,0 £20,E9 10,9 O11.18 Q.6 207.49 B0 2,65 6.0
10 §O2,80 15.3 177,60 B.§6 18740 4,9 203,54 4.1 312.30 4.0
20 108040 0,7 147,00 701 325,02 28 17750 5,6 20014 4.3
o0

130,846 7.7 108,37 £.,2 70,33 8.2 147,00 3.0 273.83 4.1

hp # 4



rvorare prodictol yiolds { & 727,C0 ¢ 32,3043 Z,)
along with actmml 2t orcortoroe arrovs of wediction
for Qifferent partial yiclds ¥, m’ for frov.2 o7
wifPoromt sizoe (W),

{Thewparkor Hovd {voonad )y Paton, ?

vigl. 5 = (3b.) €00 2000 e33O0 4000

Progicted

yiolds Lﬁﬁlggl ol 1 4 39068 5248, 43 75303 8720,2
o <C(IN) TSeBe o3I T Te Do 3(AM) T4Ts S.7(Ih) 0.7 Se (b0 Tl
1 000,08 300 97712 0.8 7142 10,3 O75.81 12,0 932,88 1143
& 4738t 17,0 AC2.04 118 247,41 7.6 405,568 8,0 479.73 &8
10 D067 13,7 SM4,00 8.8 207,60 G5 3360 4.6 500,05 4.t
20 230,35 5046 030,00 Ge7 240,60 Lol 231,10 3.5 20887 2.3
@ ‘ 993.68 2.8

20714  7u3 180,33 4.0 112,60 S0 47,20 1.9

s
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L301g 1eda,
wornge prodictod yiclds (Zym «34.40 ¢ §.4084 ¥p)
along vith astucl and wowa.miopre orrore of prodiotion

for aifforont partind yfolds (z,) ana for proups of
diffoxont oizoo (m).

{Thorparimr Uord (not wonnod ), Patnn, )

.ﬁl

Partinl - l r .

yholds mo{in, ) 2000 2500 20 5aba 2500 £000

crodfcted ) i

yields é_o(ﬁh.? D782, 40 3433,00 6004475 38053,40 6267.60
Ty Be 3(Ab) 1T, Lo :lAD) Siiale B.:s(ﬂ.bj Sede SoBCIN) “Fe o Lo .(1D) 1L.R.
| 73003 87,0 730,20 21,8 712.0¢ 14,2 723,93 11.6 732,060 10,5
& 375,83 13,8 357,43 1048 033,07 Ge7 38,60 58 334,00 6.8
10 802,40 11. 275,01 Bol  L02.67 5.0 200443 oD 853.42 4ot
20 057,30 Dad 223,183 (.8 193,3% 3,0 813,66 3.4 233,82 3.4

-0 202,40 7o4 13387 4a8 116,88 33 143,18 8,3 177,067 8.5




23300 1.8,

avorare prodicted yiddds (42 =734.32 v+ 2.30% x,)
clong uvith octanl and porecentandy grrorn OF prodickion
foy difforemt partisl yiclds {z,) aml for growns of
difforont cizan (nd.

{T1rdom Toxdy T.VeRele )

o L

Paytial Fonm -
yici€n %o(Ih) 1500 2000 ‘2253 3000 3500
3,_; Em"a”"ma (1b.) 270, 70 3320.43 443,73 C212.28 351,63
" 4 S viinige
o S.BlIb, ) £5.T. S.E I 35.8e SoRLID) 54T, S.TI0J 5.8, SRR 5.8, s
$ 700,07 28,2  700.77 10,4 705,38 (7.0 757,29 16,0 700.00 10,8
6 883,58 $4et 350,53 D2 306,061 8,0 35048 7.t 43%E 5.9
10 303,01 1.1 270,87 06,2 226G  Gu0 274EOD 6.3 5.3 4,0
20 253,12 D3 21081 5,6 207,70 4.7 214,33 4.2 82020 4GB
o

120,863 7,0 13240 3.4 129,18 248 13E7 2.7 2R3 38

e i



Iable 1.0.

Avepaep predicted yisics (G5 ~101.356 + 1,847 »n,)
along ith aedudl an? poreomdasd orrors of prodlaticon
for difforcad paptial yiclds (z5) unl for rroups of
differc® cizes {nls

{Zapiam Fomdp Biccav, )

il lkiieie AR TR

Ports —
ﬁagg?xgm, 3 600 782,23 1000 1200
Peodicted 900,45 A28, 4
ph ey Zofﬂb;}_ C72.60 _ $102,42 _ 1440.,65 75513
n SelellPw) 2 SeBe  SefeliBe) €S.8s SeFelibe) 9S.BEi SeBeliba) US.Es 5
i ; s dhrweima g dy - "
1 138, 79 20,0 198, 03 $1.4 123,95 8.2 133,42 7.8 .
& a2 193 59,42 B.3 G5, 35 Qa8 72,08 4,5
10 0530 9.7 8BS 2,0 62,21 3.6 63,60 3.9
20 59,00 3.8 2483 Sl 24,20 2.0 62,99 3.8
o

£330 ¥4 2177 2.0 32,37 264 80.25 3,2

a2




A2d0 aZa
Avorpagh predictod yiaids (Oy8 GO+ $.0713 x,)
alonz gith webtnd arg | arcondoo crrors of prediction
for CifPorant Damlad yicldo (%) an' for growcc of
differort. vizoa (nlke
(Coot of 41K .ro action Survoy,lolhi.)

PRTCXRS
yicdis =,(3b.) 1000 1575.808 2000 2600

[ rodiatod - ——— i
yiolds ", (1bs ) 10N £720.02 3R 72 4023. 64

bt
t
5 312,67 12.6 BB 10,9 21,7 2.2 920,63 7.8
10 Db 40 B.4 223,15 8.2  £23.43 7.0 255,24 Ge2
20 203,47 12:8 175.72 Cab  192.02 €.C  215.23 5.2
oo

140,88 Ced 110,57 QoG 180,0% 7 105,22 G, 0

1A



2aRie 2o 1.

S5 per conte fiduciad ismito (g, Uy) for proiicted
Fiolds &, (= SC5.33 + 2,0023 x,) in the 1imitiny caron
of a einfio cow (o= 4) aml an extramely lamre wrdor
of coum (m= ol

( Dog S4ndhd Ford, Toour, )

— My o S apiri

oxtdal  FProdictod ZiCrodnd JAndto..

732841

yicld, yadld
ns 1 nso
% %. - - e

Ug U, v! T
£00 1300.61 $13.38 Z652,106 §41.,49 1031.58
1020 2337.C8 114,07 3692.20 £008.41 27%8.0%
1837 [ 33 41&.% SOW. ‘3 5%0‘5301 m.% %1& ‘B
2500 £321. 11 4203,80 GLMB.37 E02CQ.2% 8680, 0%
36C0 6030,07 £097.75 8773.03 808,73

R

e

o—— oy

Q mﬂ
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S5 por cent. £lluci.d 1inits (T T,) for .rcdictad
§4cdds o (& =002 ¢ 1.6718 X,} in tho limiting exscs
cof o einglc cou (o= 1) and an cxtwonoely larro mebor
of cos (b= oo )

{Cast of nflk prodnction sarvoybolhii.)

Yurtinl - Prodfelcd - Riduciol 2snito.
Ji0ide yicl.
2 ns 3 n=E o
Zo o —
L/ O 0 Ta
1600 1521.22 020,54 £003,08  1202.83  1897.7
1875.83  2720.02  $15,% S0LB2  2530.8% £043,07
0085 WG2%7Y $203.85 A543.63  3013.26  8509,23
w\n) QL‘M&Z} 3738.55 6338.73 8‘2."’3.“% @‘137.@3
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