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CH APTER I 

I N T R 0 D U C T I 0 N 

PREFACE : 

Any attem pt t o  get farm ers to ado p t  prac tices which will 

improve quantity and/or quality of produc tion requires : -

A .  Techniques to b e  available which will achieve the 

im provem ent , and 

B .  Farm er s  b ecom ing awar e  o f  the s e  techn i ques ,  gaining 

any skil l s  required and ac tually using the practic e s . 

Thus a c ampaign aim ed at improvem ent in quantity and/or quali ty 

o f  produc tion is d ep endent upon the results of a two phase attack on 

the problem . 

A . A Research phase to discover and make availab l e  

appropriate t echn i ques , and 

B .  An Extension phase t o  look after awarene s s , gaining 

of nec e s s ary skill s , and use of  the techni ques prov id ed 

by research.  

As will be shown l ater the res e arch phase as far as she e p  

and wool improv em e n t  is  c once rned i s  s ufficiently w ell advan c ed for 

the extension phase to begin . 

A .basic princ iple of  ex t ension is -

" Ex tension work is b as ed on hum an ne ed s  and the proper 
way to approach the subj e c t  m atter and the m e thods of 
dissemination know led ge is thr ough the inter e s t  and 
need of the peopl e .  Dealing w ith known fac tors : wh at 
people think , their way of life , how they ac t ,  what )hey 
want and what they und erstand - this i s  the s t ar ting point 
of  ex tension" . ( F end er s  1960). 
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From a review of l i t erature it  was found that there was little  

doc um entation of  the inter ests and needs of  the  North Island farmers 

running crossbred sheep . 

This s tudy will ther e fore attempt to de t e rmine present 

prac tices for sheep and wool im provement , together with l ikely 

res ponse to new techni que s  as they be come avail able . 

STATEMENT OF THE PROBLEM: 

How to improve the produc tivity of crossbred she ep in New Zealand 

is  known sufficiently well for Rae ( 1 963 )  to h ave made firm 

recommendations to farmers on this aspec t  of their work . 

The fac tors which should be t aken ac count of when dec i ding how 

to adequa tely prepare a wool clip for sale are known suffic iently well 

to m ake firm recommendati ons to farmers on what fac tors they should 

c ons ider when making a dec ision on the me tho d of  preparation of  

the i r  wool clip for sal e . ( Meek Pers . Com. ) 

As far as extension o f  this knowledge is  c onc erned some work has 

been  done . Bigham ( 1 965 )  des c ribed the pr esent  work being done by , 

and the techni c al knowl e dge level of  extension workers direc tly 

involved with sheep and wool improvement in New Zealand . An in-service  

training programme was set  up  for  the s e  workers aimed at overcom in g  

s o m e  of the defi c ienc e s  he  describ e d .  

The author was abl e  to find lit tle  doc um en t ation o f  pr esent shee p  

and woo l  improvement prac tices  used b y  North Island farm er s  running 

c ro s sbred she e p . Also the author was able t o  find littl e  doc um en t ation 

of  t hese  farm ers ' awareness of  or attitude towar ds ,  new prac tices  

for sheep  and wool impro v em en t . 



Therefo re what to extend , and how much of this information is 

known by Shee p  and Wool Instruc tors is r e asonably well doc umente d ,  

but "what people think , their way of life , how they ac t ,  what they 

have , what they do , what they want and what they underst and - the 

starting point of extension" h as as yet  not b een doc umente d .  

If  the latter are in fac t  the starting point o f  extension then 

they need to be de termined and documented.  It was the problem of 

de termination and documentation wi th which this the sis aimed to deal . 

OBJECTIVES: 

The ob j e c tives o f  the s tudy were : -

To de termine and describ e for North Island farmers running 

crossbred sheep: 

A .  Present prac tices use d  for sheep  and wool impro vement . 

B .  Awareness o f  selected ne w techniques for sheep and wool 

improvemen t . 

C .  At titude t o  selected new techniques for sheep  and wool 

improvemen t .  

THE NEED OF THE STUDY: 

If  extension is based on and starts with the interests and needs 

o f  the people and this is unknown for North Island farme rs running 

crossbred sheep , the n  be fore wid e s pread extension of improve d  

prac tices for sheep and wool c an begin the interests and needs o f  

the farmers must b e  d e termined and documented . 

PROCEDURES USED :  

In this study the following procedures were used : -



A .  A review of literature was made to 
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I .  Determine what techniques were available for sheep  

and wool improvement that were applicable to North 

Island farmers running crossbred sheep.  

II . Determine what extension of available techniques 

had been done in the past, what was currently being 

done and what was planned for the futur e .  

III . Determine what was known about the interests and 

needs of North Island farmers running crossbred sheep.  

IV.  De termine methods available for ob taining information 

on farmer knowledge , skills , and attitudes if the 

information obtaine d as a result of III above was 

insufficient to determine a basis for future 

extension of sheep and wool improvement practices. 

B .  A Survey was undertaken 

The review of literature showed that there was little or 

no documentation of farmers interests and needs in relation to she ep 

and wool improvement and therefore s tudy of this aspec t  was considered 

to  be necessary . A survey was undertaken to provide the necessary 

information . The surve y  took the form of a personal interview  using 

an eight page pre-tested questionnaire . 

I .  Samplins -

The farmers to b e  interviewed were chosen by using 

a modified grid sampling technique. Lines were drawn on a Map 

of the North Island between the following points. ( Map p . 5 ) 
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1 .  Mangonui in Northland and Hastings in 

Hawke's Bay. 

2. Horoera point in East Coast and Whanga Moana 

in southern Wairarapa. 

3 .  New Plymouth in Taranaki and Dannevirke in 

southern Hawke ' s  Bay . 

4. London ' s  Road , Ridge Road Junc tion in Pohangina 

County and Foxton in southern Manawatu . 

The lines were marked at fifteen mile intervals starting at 

the northern end of each line . Where points fell in Hawke Bay 

on line 2 the points were transferred fifteen miles west at 

right angles to line 2 from the original point . When points 

fell in non-farmland on line 3 the points were trans ferred  seven 

and half miles south at right angles  to line 3 from the original 

point .  

Owners o f  sheep farms nearest  to  the points marked o n  the 

map were de termined and wherever possible these farme rs were 

interviewed. Adj acent sheep farmers were also determined so 

that one of these farmers could be interviewed if the first  

farmer selected  was unavailable . 

II . Administering the Questionnaire -

The selected farmers were contacted  by eithe r :  

1 .  Phoning the night before to make an appointment 

to interview , or 

2. Calling on the farmer with no prior warning 

and asking for an interview. 



A s e t  introduc tion was used and the questions from the 

schedule s tarted  as soon after the introduc tion as possible. 

Questions were read direc tly from the schedule with repe tition 

if necessary but no e xplanation of the ques tions or leads given 

as to the ideas being solicited . 

Answers were written verbatim , with repetition ignored, 

unless this was stat e d  as a maj or point, when that part of  the 

answer was underlined . Comments not aligned with the question 

asked were noted in the margin . 

c. Analysis 

The I .B .M .  1620 computer at Massey University was us ed  to 

check and tabulate data collected from the ques tionnaire . 

I .  Programmes  -

Specific ations for e ight programmes were prepared by 

the author and Mr. A . H .  Hughes for use in che cking and tabulating 

data. The de tailed writing of  four of  these  programmes was done 

by Mr. W .G .  Payne , two by Miss N. Gordon and one by Mr . L. Thomas . 

The data checking programmes were -

1 .  Data correc tion. This programme checked 

serialised  cards to determine that the correct  

numbe r  of  i tems of data had  been  placed  on 

each card.  

2. Serialise .  This programme enabled the computer  

to place a serial number in the last three  

c olumns of each data deck .  

Serial Correction . This programme enabled the 

computer to reproduce  a new set  of data c ards 
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without the serial number . This allowe d 

re-ordering of the data c ards. 

The data tabulating programmes were -

1 . 

2 .  

4 . 

Two-way table three times. This programme 

produced with each reading of the data three  

separate two-way tables of  specified data  and 

spec ified table intervals . 

Column Search . This programme produced  a 

running total of  all numbers punched in each 

column of the dat a  card except in those  c olumns 

used for the farm and serial number. 

Sum and Means . This programme produce d  for 

each item of data in a deck of data cards the 

sum of the items , the lowest  and highest  item 

found in any group , and the mean of  any group of  

items . This programme could exclude zeros from 

the calculation and print the numbe r  of it ems used 

to calculate the averages . 

Ratios . This programme punched  a ne w data deck 

of up to eight ratios from pairs of specified 

data from original data cards . 

Histogram. This programme produced  as a histogram 

a frequency dis tribution of specified  data. 

II . Coding -

Data in the schedules  were coded at the margin of e ach 

schedule to  allow for quick che cking of any apparent anomalies or 

special c ases.  



Cod ing of d ata unsu i t able for direct  punc hing was arrange d  

to suit  the programm e s  and the range of  the d at a .  

DEFIN ITION OF TERMS : 

The term ' c rossbred she ep ' refers in this stud y  to she ep 

that produce crossbred woo l . 

The term ' sheep prod u c tivity ' refers in this s tudy to the 

relative quantities of the saleable prod ucts meat and wool 

prod uced by the she e p .  

The term ' she ep and w o ol improv em ent ' refers i n  this s tudy 

to an im provement in ' she ep prod uc tivi ty' .  

The term ' ad jus ted we aning weight ' refers in this st udy to 

the weight of a lamb at th e tim e  of weaning suit ably ad jus t ed to 

all o w  for re aring rank , s e x  and age at w eaning . 

The term ' breed i ng v al ue ' refers in this s tu dy to the ability 

of a ram to pass on prod uc tive charac ters to his  d aughters . 

The term ' preparation for sale' refers in this s tud y to the 

s t e ps taken to improve the presentation of woo l  to the buyer from 

the t ime  the sh eep is shorn un til the wool is sold e ithe r privately 

or at  auc tion . 

The t erm ' wool qual i t y  bracke t' refers in this s tud y to a 

range of wool quality numbers in which the lower and upper quality 

numbe rs are bracketed , for ex ample 46/ 481s .  

MASSEY UNIVIiRSIT't 
LIBRARY 



CHAPTER II 

REVIEW OF LITERA TURE 

INTRODUCTION : 

This chapter contains a review o f  l i terature of she e p  breed ing 

and wool hand ling technique s , and a review of extension o f  the s e  

techni ques carri ed out b y  the Sheep and Wool Division o f  the 

Depar tment of Agriculture , H assey Univers i ty , Ruakura Animal Research 

Station and through the New Ze al and Journal of Agricul t ur e . An 

apprais al of the foregoing review showed th at a survey of  she ep farmers 

intere s ts and needs was re quired there fore a further review  of 

li te rature of survey me thod s  was undertaken. This ch apter also 

outlines the hypo thes e s  to be tested in the survey . 

SHEEP AND WOOL IMPROVEMENT TECHNIQUES : 

This sec tion deals with t echniques for she ep and woo l  improvement 

by sheep breed ing and wool handling par ticularly those suit able for 

d ire c t  applicat i o n  by North Island farme rs running crossbred sheep. 

Cros sbreed ing or farm m an agement techn i ques for sheep and wool 

improvement is no t discus s ed. 

A .  Sheep Breed ing 

It has alre ady b een s tated that evid ence  was r equired to show 

that sheep breeding t echni ques w ere ava ilable that cou ld be rec ommend e d  

by extension personnel t o  North Island farmers running c rossbred sheep. 

I. R am Selection -

Rae (1958 , 1963 , 1964 ) advocated the us e of records 

of rams an d  thei r  relatives as a me ans of assessing the 'breeding 

v alue ' of rams . Since the cro ssbred shee p  is a dual-pu rpose shee p  
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the objectives in bree ding for improvement c an only b e  

simplified to two or three characteristics which are sele cted 

for at  any one time . Therefore some form of  total score 

or index must be assessed to de termine the r elative breeding 

value of individual rams . 

The New Zealand Flock Rec ording Scheme proposed by  Rae 

and Clarke ( 1965 )  is based on an index me tho d  of selec tion . 

The index used in the scheme was originally ·devised by Rae 

and modified for the Recording Scheme . 

Index = 10 !_- n 
4(n + 2) ( Deviation of weaning weight ) + 

fleece  weight ( lbs )_J 

n = the number of lambings of the dam 

The index takes into account -

1 . Fertility measured by the we aning weight 

adjusted for rearing rank, sex and age at 

weaning of the lamb . 

2 .  Wool  Weight at the hogget stage . 

The weaning weight  also embodies milking and mothe ring 

ability. The accurac y  of the prediction of breeding value 

increases with the number of lambings of the dam and is t aken 

into account by the factor n 

Rae ( 1963 ) has s tated that " If enough commercial ram 

buyers keep demanding performance-bred animals, progress will 

be  assured."  



I I .  Ewe Sele c t ion -
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Edgar ( 1958 ) found that on hill c ountry ewes that 

were dry as two-tooths were j us t  as likely to lamb as four

tooths as thos e  that l ambed as two-tooths . Barton ( 19 47 )  

and W allace ( 1 958 ) however found that the later performance of 

dry two-tooths was distinctly poorer than thos e which had lambs . 

W allace ( 1958 ) c onsidere d that one c ould think of dry 

two-tooths as falling into one of thes e  three groups . 

1. Infertile - the s e  two-tooths will hav e  no 

lambs at later l ambings. 

2 .  Inherently poorly fertile - these two-tooths 

will have poorer performance than thos e  whi ch 

lamb ed as two-too ths . 

3. Temporarily inf ertile - the se two-too ths did 

no t l amb due to management and environmental 

e f f e c t s  but wil l s ubsequently per form as well 

as thos e  which l ambed as two-tooths . 

A further complic ation to the dry two- tooth ewe pic ture 

is the differenc e  b e tween ewes born as singles and those  born 

as twins. 

Rae ( 1 963 ) summarised the pos ition as it  appeared from 

s tudie s  made on flocks run under d iffering conditions at Massey 

University . Brie fly the situation was : -

1 .  Under poor hill country - ewes born as a twin 

had poorer lambing performances as a two -tooth , 

al though their performance at later l ambings 

was b e t ter. I t  was suggested  that this may 
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be due to the e we b orn as a t win not having 

overcome the handic ap of b eing b orn and reared 

as a t win by tupping tim e .  

U nder b e t ter condi tions - ewes  b orn as twins 

h ad the same average wei gh t  a t  tupping as the 

ewes born as singles . In this case the re is 

little  di fferenc e be tween the lambing performance 

of the two types of ewe . 

3 .  Under good c ondi tions - ewes born as twins had 

overc ome the handi c ap in l e s s  than twelve months 

of age and had on average a b e tter two - too th 

lambing pe rcentage than single b orn ewes . 

Both Rae ( 1 963 ) and Wall ac e ( 1964)  have suggested  that the 

c ulling of dry two-to o th ewe s  should be under t aken when the 

percentage of dry two -tooths is low.  However  where two-too ths 

are not well grown and the percentage of them is high then they 

c ould be kept for a further l ambing and cul l e d  if twic e  dry . 

Rae ( 1963 ) has also suggested that twin ewe lambs shoul d 

where possible be identified by ear-mark . 

This information allows : -

1 .  Emphasi s  to be  placed on s e l e c tion of  twin ewes 

to enter the flock at two-tooth selec tion . 

2. Due allowance to b e  made for the handi c ap of 

b e ing b orn and r e ared as a twin when assessing 

what to do about the dry two-tooth e we .  
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Flee c e  weigh t  has a heritability of  about 0 . 3  for Romney 

sheep.  The repe atability of the  hogge t fle e c e  weigh t  is  

approximately 0 . 6 . 

Therefore the selec tion of ewes  b as e d  o n  the hogge t 

fleece weigh ts c ould be succ ess ful ly undertaken . 

Two me th ods o f  sele c ting the hogge ts based on fle e c e  

weight were consider e d .  

1. Identi fying each e we hogge t by means o f  an 

ear tag number ; re c ording fleece  we igh ts 

bes ide the appropriate tag numb er on a she d 

she e t ; ranking the fleece  we igh ts and c ulling 

by tag n umber ac cor ding to the c ulling leve l 

desire d ,  and 

2. A method reported b y  Dun ( 1 9 6 1 ) where a random 

sample of thirty ewe hogge ts are shorn to 

de termine four fl e e ce weight groups . 

( a ) Definite sele c tion 

( b ) Prob ab l e  sele c tion 

( c ) Prob able cull 

( d ) Definite cull 

The fle e c e  weigh t  groups are assigne d a raddle mark 

posi tion on the hogget. As e ach suc c e e ding hogget i s  shorn 

and the f l e e c e  weigh t  group de termined the hogge t is marked in 

the position spe c i fi e d .  

Method ( 1 )  i s  the more acc urate me thod of sele c tion 

however me thod ( 2 )  overcomes the problem of i dentifying 

e ach individual sheep by means of an ear t ag or other 

i dentification sys tem.  



B .  Wool and Woolhandling 

I t  was c onsidered by Meek ( Pers. Com . ) that having 

pro duc ed a wool c lip , a kno wledge of wool and wool handling i s  

re quired b y  the f armer i f  an ade quate decision o n  the me thod of 

prep ar ation of the clip f or sale is  to be  made , or recommendations 

on preparation from brokers or extension workers conc e rning the clip 

are to b e  interpre ted c orrectly .  

The ways i n  which a wool clip may b e  sold are : -

I .  As classed  l ines under own brand 

I I .  As uncl assed  lines under own brand 

I I I . As classed  l ines und er brokers ' brand 

after re-classing or binning 

IV . As an interlot combine d with o ther 

farmers ' wool by the broker 

V.  As seoure d l ine or l ines 

VI.  As unclas s e d  or clas s e d  lines in London 

VI I .  As classed  or unclas s e d  lines d ir e c tly 

to an i tinerant buyer 

VIII . As clas s e d  or unclas s e d  lines by a 

f armers ' c o-operativ e  

IX . C ombination of the above 

The ways in which a wool clip m ay be prepar e d  for sale are : -

I .  She d c lass e d  by the farmer , the contrac tors 

or a com p e t ent c lasser employed by the farmer . 

I I . R e-clas s e d  by the b roker 

III . Binned by the brok er 



IV . Interlot t ed by the broker 

v. Scouring prior to sale 

VI . Combination of thes e  me thod s  

1 6 . 

Fac tors which influence the d ec i si on on the me thod of 

pre paration for s ale 

1 . The s ize of the c lip 

2 .  The s tyle and- v ariation i n  s tyle 

o f  the clip 

3 .  The variation i n  quality number 

of the clip 

4 .  The v ariation i n  length of wool 

of the clip 

5. The v ariat ion in soundness of woo l  

of the c l i p  

6 .  The variation i n  yie ld of wool 

of the clip 

7 .  The end use through which the wool 

will pass after sal e  

It must b e  s tressed that the farmer ne eds only sufficient 

knowledge on which to b ase a decision on how his woo l  c an best  

b e  prepared for s al e .  He does not necessarily need t o  b e  abl e  

t o  carry out the preparation himsel f. 

HISTORY OF EXTENSION OF SHEEP AND WOOL IMPROVEMENT PRACTICES : 

This section describes information and advice  on sheep and 

wool improvement originating from the Sheep and Wool Division of 

the Department of Agriculture, Massey University, Ruakura Animal 

Re search S tation and through the New Zealand  Journal of Agriculture . 



A.  Sheep and Wool Sec tion, _Departm ent of Agricultur e  

Prior t o  1 939 there were only two Wool Instruc tors i n  the 

Department of Agric ulture . At that tim e they were personnel of 

the then Lives tock Division.  A She ep and Wool S e c t ion of the 

Animal Health Division was set up in 1948  when six m or e  Ins truc tors 

were employed .  In J anuary 1 963 the S e c t ion was transferred t o  the 

Farm Advisory Division. By 1964 the staff of  the Shee p  and Wool 

S e c t ion had b een built up to t wenty five . The Sheep and Wool 

S e c t i on be c am e  a separate Division of the Department of Agriculture 

in 1 966 . 

Personnel employed as Sheep and Wool Instruc tors prior to 1 96 4  

wer e  either holders o f  a Diploma i n  Wool and Woolhandling or w e r e  

m e n  with wide experienc e i n  the wool trade . 

In 1 965 a National Flock Rec ording S cheme was proposed and i t  

was suggested that this would init ially be ope rated by the Sheep  and 

Wool Division . Wi th the change in the type of work being undertaken 

by the Division it was dec ided that recruits to the field staff shoul d 

be  holders o f  a B . Ag. S c . degree .  On joining the s t aff thes e  recruits 

were require d  to s tudy for a Diplom a  in Wool and Wool classing . 

In 1 967 the Division al s t aff consis ted of five graduat e s , twenty 

eight personnel with diploma or e quivalent tr aining and s even bonded 

r e c ruits who were expe c t e d  to graduate B . Ag . S c ., Dip . Wool and 

Woolclassing in 1968-69 . 

In 1 965 a report ( Appendix II ) w as submit t e d  to the Direc tor of 

the F arm Adv isory Division giving a summ ary of the w ork c arried out 

by the s taff of the Sheep and Wool Section and an assessment of the ir 

knowledge of the principles  and theories of anim al breeding.  The 
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report also made  recommend ations as to the type o f  in-service 

training required by the staff to enable them to per fo rm their 

present job b e tter and b e  pre pared for the ir ro le in the New 

Zealand Flo ck Record ing S cheme . 

The repo r t  d escribe d the work c arried out  by Ins truc to rs and 

showed that Instruc tors  varied wid e ly in their ind ivid ual appro aches 

to flo ck improvement work.  It s uggested that this ind ivid uality 

was due to the lack o f  knowled ge o f  jus t  what was invo lved in 

selec tion fo r prod uc t iv i ty in she e p . The out line fo r a sugge s te d  

training pro gramme for Sheep and Woo l Ins truc to rs is  given i n  the 

last sec tio n  of A ppend ix I I .  

Sinc e this report was submit t ed two in- s ervice training co urse s  

h ave been h e ld for s t aff of t h e  Div ision . The courses were o rganis e d  

b y  the Direc tor o f  the Divisio n ,  Mr . E . A .  C larke in co njunc t ion with 

Pro fe ssor A . L .  Rae o f  Massey University and co nduct ed at the 

University . Pro fe ssor Rae and Mr . Clarke were also the archit e c t s  

o f  the New Zealand Flo ck Record ing S cheme . 

The first co urs e  h e ld fro m  9 - 20 May 1966 was aimed at providing 

Divisio nal s taff wi th b ackground information to the Flo c k  Reco rd ing 

S cheme . 

The major to pic s  covered were : -

I .  Some o f  the s tatistical tools used in an imal 

breeding s tudies .  

II . The e lementary principles and theo ries o f  

animal bre eding . 



The s e c ond c ourse held from 8 - 19 May 1967 was aimed at : -

I .  Reiterat i on of the principles and the ories given  

at the first course . 

I I .  Provide a b ackgro und to b e e f  husbandry and bre eding 

for use in discussing the Be ef C attle  Recording 

S cheme with farmers . 

I I I . A b e t ter understanding o f  c ause and impor tance 

of maj or wool faul t s .  

IV . Sugge s t e d  sources of obtaining information on farm 

management wi th spec ial reference to higher s tocking 

rate s . 

Over the period o f  the two courses the author conducted a thr e e  

par t  survey . In the first part an attempt was made to det ermine 

from the partic ipants th eir knowledge and the use made of  s tatis t i c al 

c oncepts and terms pri o r  to their attending the course . The s ec ond 

p ar t  tested the incr e ase in knowledge of the s ame terms imme diately 

following the cours e  while the third part tested the retention of 

this knowle dge after one year .  

in Appendix I I I .  

B .  U niversi ty Extension 

A full report of thes e  t e s ts appe ars 

Massey Uni versity holds an annual Sheepfarmers Mee ti ng whi c h  

up t o  s i x  hundred persons mainly farmers attend . The o b j e c t ive o f  

t h e  me e t ings i s  t o  kee p  interested  farmers informed o f  ne w techniqu e s  

and to interpret thes e  t e c hniques for farmers . 
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From 1 950 to 1 9 6 4  inc lusive papers have been given o n  Sheep 

breeding t echnique s .  Rae ( 1 954,  1 955 , 1 958 , 1 963 , 1 96 4 ) put 

forward the current i de as of selec t ing sheep for inc reas e d  

produc tivity with spe c i al referen c e  t o  Romneys. Rae ( 1 953 ) using 

Romney x Chevio t as an ex ample and Clarke ( 1 962 ) using Romney x 

Border Leicester as an ex ample outlined what c ould be achieved and 

what were the pitfalls of c rossbree ding to inc rease produc tivi ty . 

Cockrem ( 1 958 ) outlined the progress that had been made in s tudies 

on Fac e Cover. 

The e mphas is has not been as great dur ing the s ame y ears on 

Wool handling techniques. Watt ( 1 955a ) outlined skirting in crossbred 

wool and Meek ( 1 962 ) gave some thoughts  on the sc ouring of wool . 

c. Research S tations Ex tension 

An annual four day conference for farme rs is held at 

Ruakura Animal Rese arch Station. A programme des igned for sheep 

farmers is held during the fir s t  day. A Field Day is held the 

following day and this is  followed by programmes for all farmers 

and dairy farmers on the suc c e e ding two days . The ob j e c tive of  the 

c onference is similar to that of Massey University. 

In the period 1950-64 eight papers have been given c onc erning 

sheep breeding . Wallace ( 1 958a, 1964a) gave the c urrent  results o f  

a twin selec tion ex perim en t . Rae ( 1 957 ) and Clarke ( 1 962 ) c onsidered 

c rossbreeding as a means of increasing sheep productivity . Inkster 

( 1955 ) outlined observations on face cover an d  produc tivity of  she e p .  

Ink s ter ( 1 958 ) summaris e d  c urrent ideas on raising the l ambing 

percentage of she ep . Edgar ( 1 958 ) reported on s tudies on the dry 



2 1. 

ewe on the Whatawhata Hill Country Res e arch Stations . 

Woo l  handling again has received l i t t le attention . Watt 

( 1 955b)  propos ed a me thod of marke ting of the North Island wool 

clip . In 196 1 a symposium was held on Multiple She aring an d 

1 963 the e ffec ts  o f  shearing on shee p were reported.  

D .  The J ournal of Agri culture 

The New Zealand Journal of Agriculture is the o fficial 

journal of the Department of  Agricul tur e . Much of  the material 

published  is writ t en by o ffic ers of the Departmen t .  A review was 

made o f  articles appe aring during the period 1 950- 1965 inc lusive. 

There were fiv e  articles on sheep  breeding. 

Wallace ( 1958b , 1 964b ) reported on the twinning experiment 

cove ring the impor t ance  of  selec ting twins and c ulling dry e we s .  

Hansen ( 1 962 ) outlined weighing of hogge t fleec e  to assist selec tion 

of two- too ths . H an s en ( 1965 ) also reported on Aus tralian trials on 

fle e c e  weighing tab l e . Inks ter ( 1 959 ) mentione d twinning and the 

effect  of  face cover on l ambing percentage wi thin s trains of  shee p .  

There is greater evidence  o f  recommendations o n  wool handling 

in this journal . Sixteen artic les associ ated with handling or 

b et ter amenities for handling o f  w oo l  were  found for the  period 

1950- 1965 . Lusk ( 1950 ) and Montgomery ( 1957 ) mentioned the c are 

at shearing required to obtain better w o o l  values .  Dunc an ( 1957 a ,  

1957b , 1964)  described what the buyer took into acc oun t  when assessing 

woo l  and the reasons for this asse ssment . Henderson (1955 ) d e s c ribed 

fatt l ts in the New Z e al and Wool Clip . Duncan ( 1 958 , 1 959 , 196 1a , 

1 96 1 b )  c arried out a c ampaign against b rand ing o f  sheep .  
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S o  far from this review of  literature it was c oncluded that 

techniques were available for incre asing shee p  pro du ctivity by 

breeding by North Island f arm e rs running crossbred sheep.  The  

technique s  considered by the  auth or t o  b e  the b e s t  av ailable  for 

this type of farmer were : -

I .  Farm ers when purchasing rams should obtain 

produc tion rec ords of the rams to assist in 

selecting the be s t  from those offered to him . 

II . Farm ers should where the dry two-too th ewe 

percentage is low cull those two-too th ewes 

that are dry . 

I I I . Farmers should endeavour to m ark twin ewe lambs 

so that -

( a )  Selec tion for ewes b orn as twins m ay be 

practised  at two-tooth selection.  

( b )  A better, assessm ent can b e  m ade of  dry 

two-tooth ewes . 

IV . Farmers should use hogge t fleece weigh t  to assist 

in selec tion of  two-too th ewes . 

I t  was also concluded that farm ers require a knowledge of  woo l, 

and woo l  handling t echniques t o  be in a position t o  m ake an ade qu ate 

dec ision on : -

I .  The m e thod o f  preparation of  his woo l  clip . 

I I . Wh at course of  ac tion to take h avin g  consid er ed 

the brokers r e port or inform ation from ex tension 

personnel .  



As far as extensio n  work was conc erned i t  was c oncluded that : -

I .  Extension personnel were be ing r e traine d t o  

enab l e  them t o  extend information becoming 

availab l e .  

I I. Information on shee p  bree ding techniques had 

b e en extended to f armers on at l e as t  one o c c as ion . 

I I I . S ome information on the alt ernative decisions 

that could b e  made in woo l  preparation for 

s al e  had been extended to farmers . 

As has been s t ated before li ttle  o r  no doc umentation of the 

interests and needs of  North Island farme rs running crossbred- flocks 

could b e  found . I t  was concluded that a survey should b e  

undertaken t o  de t e rmine and document thes e  interests and ne e ds 

with p ar ticular reference to the sheep  b reeding and wool h andling 

techniques c onsidered most applicable to this c l as s  of farm e r .  

A further review of  lit erature was c onsidered ne cessary t o  

c over the field o f  surveys of  this type . 

FARM SURVEYS : 

This sec tion deals w ith the types o f  survey , s urvey me thods 

and the choice of  survey me tho d. 

TYPES OF SURVEY : 

C andler ( 1965 ) defines four types o f  Farm Manageme nt Survey . 

A .  Descriptive or Explanatory Survey 

B. Rese arch or Pre-Rele ase Survey 

C. Post-Re le ase or Early Adoptio n  Surve y  

D .  Non Ado ption or Beh aviouris t Sur vey 
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The Descriptive or Exploratory Survey should be used , h e  

sugge s t e d: -

" to find o u t  information about farmer s ."  

" - the aim is purely des criptive . The authors 
of the s urvey feel that they ne e d  ' more 
information ' about a par t icular topic , wi thout 
any very c l e ar ide a who will use this addi tional 
information , or for what purpose i t  will be  use d .  
I n  this survey the re i s  n o  ' hypo thes is ' to be 
tested , nor are there any very cle ar guide lines 
as to what information should be gathered , or 
how the information , once gathered should be  
arr anged . " 

The Research or Pre -Rel e ase are he suggested: -

11 - surveys de signe d  t o  see whe the r the re i s  a 
' marke t ' for a new pro duct or managem ent prac tice . 
Th at is , the investigator has a definite  change in 
farming prac tice in mind , but as y e t  no farmers 
have m ade the change , so can be no ques tion of 
learning from farmers' experience . What the 
survey c an do , is to give a cle ar pic ture of  what 
farmers are c urrent ly doing , and then at tempt to 
synthesise a pic ture of the appropriate man agemen t  
system and profitability with the n e w  produc t or 
prac tice ." 

The Post-Release or Early-Adoption surveys he suggested  are : -

" - surveys where we are interested in farme rs ' 
experience  wi th a·new practic e .  To  be useful 
this survey needs to b e  c arried out aft e r  a few 
farmers changed to the new prac tice , but be fore 
the bulk of  f armers have made the change . The 
importan c e  is the timing of this type of  sur vey ."  

The  Non-Adoption or  Behav iouris t  surveys , he sugge s ted were : -

11 - surveys in which w e  are interest e d  to know 
why some f armers continue to refr ain from 
adopting a new prac tice or produ c t .  Given that 
the exper ienc e  of  adopting farmers indicates a 
new prac tice  is pro fi t able .» 

In the last three types o f  s urve y , he  sugges ts we are 

attempting to ob t ain fac ts  from the farmers . 



MET HODS OF DAT A COLLECT ION: 

Festinger an d  Katz ( e di t .  1 953 ) de fine three  broad me thods of 

data c ollec tion . 

A .  One can ask people questions . 

B .  One c an observe the behavi our of persons, groups or 

organis ations , and their pro duc ts or outcome. 

c. One c an utilize existing r e co rds or data already 

col l e c ted for purp oses o th e r  than ones own research . 

I t  is by the first me tho d  that data for this survey was 

collec ted.  This is data reported by individual s out  of their 

own experience .  

Byrn ( edi t . 1 959 ) reported the following methods of c ol lec ting 

information by asking que s tions . 

A .  Mail questionnaires 

B .  Distributed que s tionnaires o r  check lis ts 

C. Case s t udies 

D .  Group interviews 

E .  T ape r ecorde d interview s 

F. Syst ematic observation pro c edures 

G. Personal interview schedu l e s  

T h e  use of  t h e  syst ematic observ at ion proc e dure was advoc ate d 

by C andler ( 1 965 ) for obtaining information from farmers. The 

dis advantage o f  this me thod however is time taken by the interview 

compared wi th Personal-interview schedu le s .  Festinger and Katz 

( 1953 ) sugges t  that a ques tionnaire s erves two purpose s. 
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A .  The questionnaire t ranslates the res e arch obj e c tiv e s  

into specific ques tions , the answ ers to which will 

provid e  the d at a  necessary to tes t hyp otheses o r  

explore the are as s e t  by the research o b j e c tives . 

B .  The que s tionnair e assists the interviewer in 

mo tivating the respondent to c ommunic at e  the d esired 

information . 

S ince thes e  purposes were in line with those desired by the 

author the questionnaire m e thod was chosen in pr eference to 

sy s t ematic observation pro c e dure s .  

DES IGNING THE QUESTIONNAIRE : 

Festinger and Katz ( 1 953 ) devoted a whole chapter to 

ques t ionnaire d e sign . Payn e  ( 1 951 ) wro te a complete  book on the 

art o f  asking ques tions . Recommendati ons con t ained in these t wo 

references toge ther with the Que stionn aires u sed by Hockey ( 1 962 ) 

and the New Zeal and Meat and Wool Board Economic S ervic e were 

used as a basis for the d e si gn of the ques tionnaire for this survey . 

A s ummary of the principl e s  of questionnaire d e s ign outlined by 

Fes tinger and Katz ( 1 953 ) appears in A ppendix IV . 

SUMMARY AND CONCLUS IONS : 

Techniques for sheep breed ing and wool handling were 

available . 

Ex tension of  these t echniqu es h as largely been c arried ou t 

through c onfere nc es or pub lic ation in farm journals . 



W o rkers direc tly conc erned with extension o f  these techniques  

are undergoing in-s ervice training with a view to improving the ir 

effec tiveness . 

Li ttle  reference could b e  found of  the interests and ne eds 

of the farmers involve d .  

Me thods to obtain the information on the int erests and ne eds 

were revie wed and a personal interview survey dec ide d upon 

HYPOTHESES : 

Bas e d  on the fore going r evi ew of  literature and the authors ' 

personal e xperience in the fie l d  the following hypo theses were 

formulated for this study . 

A .  That ram selec tion prac tices , i f  any , u s ed b y  North 

Island farmers running crossbred sheep do NOT inc lude 

selec tion based on an index of relatively high gre asy 

fleece  weight and relatively high adjusted weaning 

weights . 

B� That ewe selec tion prac tices , if any , used b y  North 

Island f armers running crossbred shee p  do NOT inc lude 

selecti on b ased on relatively high gre as y  fleec e weigh t ,  

relatively high mul ti ple births , and relatively high 

lambing perc entages . 

C .  That North Island far mers running crossbred shee p  do 

not selec t ewes on the above basis bec au se they are 

NOT :-

I.  aware of this me th�d of s ele ction 

I I .  aware of i ts adv antages 
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III . willing to change their present practices 

despite 'knowing better ' 

IV . abl e  to change their present prac tices despite 

' knowing b et ter ' 

D .  That N orth Island farmers running crossbred she e p  are NOT 

c onversan t  with the various alt ernative ways in whi ch 

their c l i p  might b e  prepared for di sposal and dispos e d  of  and 

are there fore NOT abl e  to cho o s e  alternatives which m ay 

be more profitab l e  than the one currently used . 



CHAPTER I I I  

M E T H 0 D S 

INTRODUC TION: 

Thi s  chapter c ontains descriptions of  the me thods used to obtain 

and analyse the data for this s urvey.  

The s e  descriptions will be  deal t with under the he adings of 

the que s tionnaire , pre-testing the ques tionnaire , s ampling , 

contac ting the farmer , interviewing and analysis . 

THE QUES TIONNAIRE : 

The questionnaire used in this s tudy consis ted of  a five part 

schedule . Each part is des cribed in the order it o ccurred in the 

s chedule ( Appendix I contains the compl e te schedule used ) . 

SECTION I -

This s ec tion was designed to s e t  the respo ndent at e ase 

and allow him to gain c onfidenc e in the intervie w  by asking 

que s tions which he could easily and c orrec tly answer . 

From the s e  early questions b asic  farm information was 

ob t ained on ac�eage , dis t ance from amenities , p addock numbers , 

l and topography and c ondi t ion , water supply , erosion , shel ter , 

weeds and pest s .  This sec tion then went o n  t o  de t ermine 

attitude and present poli cy to stocking and fertiliser r at e s . 

A request for a c alendar of  farm operations was inc luded to 

gai n  an overal l  pic ture of the timing of prac ti c es and major 

m an agement poi nts . Finally an indi c ation o f  p roduc tion over 

the 1 96 4/65 s e ason was r e ques t e d .  
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It was thou gh t  that information from S e c tion I would : -

1 .  Indi ca te whether a p articular farmer might 

need to be considered  as a special c ase . 

2 .  Indi c ate if some future que s tions were to 

be omi tt e d .  

3 .  Provide background informa tion which migh t  

SECT ION I I  -

assist in understanding and interpre ting 

information supplie d in answer to lat er qu e s tions . 

This sec tion was c oncerne d with re spondents ram s e l e c tion 

and management prac tic e s  and was divided into three par ts . 

1 .  This group of  questions was designed to 

de termine 

( a )  Who selec ted the rams 

( b )  Wh ere were the r ams selected  

( c )  Why were the r ams sele c t e d  at th e 

place stated 

( d ) How rams were s e lected , i . e .  what 

charac ters and/or measurements were 

t aken into acc ount when ac tually 

selec ting specific animals 

2. These qu estions w ere designed to de termine 

( a )  Whe ther prod uc ti on rec ords of the 

ram s  or their parents were obtained 

t o  assist in the selec tion of ram s 
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( b ) What emphasis was plac e d  on such 

records if the y  were o b t ained 

( c ) Whe ther the farmer cons i dered 

production re cords of r ams were a 

goo d  guide to the rams ' abili ty 

to produc e b e tter offspring 

3 . The se ques tions were designed to provide 

information on 

S EC T ION I I I  -

( a ) Management o f  rams on the farm 

( b ) What potential there would be for 

incr e asing the ram sele c tion 

differential 

( c ) The present me thods of mating us e d  

by the farmers . 

This s e c t ion was c o ncerned with respondents ewe 

selection and culling prac tic es and was divided in two 

p arts . 

1 .  This group of  ques tions was designed to 

determine the pre s ent policy o f  the 

respondents for ewe selection and the reason ( s ) 

for the policy.  

2. This group of  questions was aim e d  at d e termining 

the knowledge o f ,  attitu de to and use  of  

practices for e we selec tion proposed b y  the 

author. 



S ECTION IV -

32 . 

The s e c t ion was aim ed at obtai ning inf orm ation on wool 

hand ling prac tices  and was in thr e e  parts . 

1 .  This s eries of que s tions was d esigned to 

d e term ine the present  me thod s  of wool 

hand l ing used by respond ents and reasons 

for using the ir m e thod s .  

2 .  These  ques tions were d es igned to d eterm ine 

the respondents kno wled ge of  wool term s  and 

price  differentials assoc iated wi th som e  o f  

the wool term s . Based on the answers to 

th ese que stions it was intend ed that an 

assessm en t of the farmers ability to 

und e rst and broke rs repor ts and/or pres s  

stat em ents should b e  mad e . 

3 .  The final s e t  of  que st ions was d esigned to 

d e term ine 

( a ) De tails of off  farm hand l ing and 

s ale of  wool 

( b )  Reasons for ( a ) above . 

( c )  The farmers attitud e  and respons e to 

the pric e  set  by brokers pre-sale . 

( d )  The farmers attitud e  t o  the broke rs 

specific ati ons schedule . 
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S EC TION V -

Thi s s e c tion ai med at ob tai ning informati on whi ch c ould 

assist in formu lating f uture extension plans an d  che cking the 

s ampli ng proc edure . The secti on was in thr e e  par t s .  

1 .  Thi s grou p of ques ti ons was desi gned to 

det ermi n e  the farmers age , schooli n g ,  

years s pent farmi ng and years on present 

farm toge ther wi th age and sc hooli ng of  

fami ly and labour if  appli c ab l e . 

2 .  Thi s grou p o f  ques tions was desi gne d to 

determi ne the farmers contac t wi th mass 

me di a  spe ci fi c ally radi o , tel evi si on ,  

newspaper and j ournals . 

3 .  Thi s grou p o f  qu esti ons was de signed to 

de termi n e  the farmens c ontac t wi th extensi on 

personnel and o ther farmers by way o f  

farmer me e tings . 

PRE-TES TING THE QUES TIONNAIRE : 

The questi onnaire for thi s  stu dy was pre tested  on thr e e  

farmers previ ously unknown t o  the author . 

The pre-test  qu e s ti o nnaires were analys ed.  

were : -

A .  Change o f  s e quenc e of que s ti ons . 

The changes made 

B .  Addi ti onal ques ti ons of a mor e speci fi c  natur e .  

c .  Alterati ons t o  wording o f  questi ons . 



S AMPLING : 

As mentioned in Chapter I ,  points on a map of the North 

Island were determined using a modified grid s ampling te chnique . 

Each point was �hen pin-point e d  on the New Zealand M . S . 1  

( One Inch To One Mile ) map and the m ap reference rec orded . The 

map referenc e s  were given to Field Officers of the Valuation 

Department and they kindly provided from their l and holding maps 

the names of the sheep farmers near e s t  to the sele c te d  re ferenc e .  

CONTACTING THE FARMER : 

The names of the farmers were obtained from the are a  head 

o ffice o f  each Valuation Department one to thre e  days before the 

proposed visi t . The two me thods of  contac t were : -

A .  Telephoning the farmer the nigh t  be fore t o  make 

an appointment . 

B .  Call ing on the farmer t o  c onduct  the interview.  

Due to time and dis tance between sele cted farmers it  was 

usually nec es s ary for the farmer t o  be available for an in tervie w  

at a time suit able to the interviewe r .  I f  the farme r was not 

available at this time then an interview with an adj acent 

f armer was sought . 

A short s e t  form o f  introduc tion was used to introduc e the 

interviewer and the survey to and reque s t  an intervie w , from 

the selected f armer .  The following introduc tion w as use d .  
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"Good • • • • • • • Mr • • • • • • •  , Malcolm Smi th ,  Massey 

Universi ty .  I am c onducting a s urvey on 

farmers att i t udes to , knowledge and present 

prac tic e s  for Shee p  and Wool improvement . 

Your name appe ars on my list o f  selected  farmers 

and I wo uld l ike t o  interview you • • • • • • • "  

INTERVIEWING:  

Af ter introduc tion or  re -introduc tion the  ques tionnaire 

schedule was proceeded with as quickly as possibl e . Ques t ions 

po s e d  by the farmer other than those seeking c larific ation of the 

que s tion asked were de ferred until the ques t ionnaire h ad been 

completed . As has already been s tated answers t o  the questions 

were wri tten verbatim . 

helpful whe n  coding . 

This me thod of  rec ording proved mo s t  

While interviewing a n  attitude of le arning from the farmer 

was adopt e d .  Advice  w a s  n o t  offered t o  the farmer al though some 

of  the prac tices mentione d in the interview s chedule were discus s e d  

aft e r  the schedule h a d  b e en c ompleted.  

Where possible the i nterviewer inspec te d  the farmers ' s tock 

and/or farm.  

ANALYS IS : 

As already s tated the I . B .M .  1 620 c omputer at Mas sey University 

was used for checking and t abulating the data . 

A .  Programmes 

I t  was found desirable to have progr ammes which would c h e ck 

the form of  the data c ar ds as the checking of  a lar ge numbe r  o f  data 
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c ards by h and was found to b e  time consuming . The tabulating 

programmes were designe d to reproduce the information of a l ar ge 

number of data c ards in a form that c ould b e  interpr e t e d  e as ily 

or further analysis c arried out . The programmes used h ave been 

summarized in Chapter I and s ome are repro duced in Appendix V .  

B .  Coding 

The answers which c ould not b e  placed dire c tly on the 

data c ards were coded . Co ding took into ac count for e ach ques tion 

the programmes to b e  used and the range of  answers expec ted . 

standard procedure s  were adopted to ass i s t  in coding . 

0 = No answer 

1 = No to the ques t ion 

2 = Yes to the ques tion 

3 = Don ' t  know 

9 = Not applicab le to this farmer 

Some 

The c odes were trans ferre d from the margin of the s ch e dule to 

Data Punch forms from which they were punched into data c ards . 

The checking of any apparent anomilies was however dir e c tly with 

the schedule . 



CHAPTER IV 

R E S U L T S  

INTRODUCTION : 

Chapter IV con t ains a description of how  farmers were contac te d ,  

how the interviewer was received b y  farmers and h ow the interviews 

were conducted toge ther with details o f  the responses given t o  the 

questions during the intervi e w .  

CONTACT AND RECEPTION : 

Telephoning the farme r  the nigh t be fore t o  m ake an appoin tment 

to interview was found more succ ess ful than calling on the farmer and 

asking for an interview b e c ause : -

A .  Time was s aved by not calling at a farm or farms only 

to find the farmer or farmers were no t av ai lable for 

interview 

B .  Time was also saved by farmers giving the interviewe r  

de tailed direct ions to the farm 

Farmers were generally keen to be inte rviewe d .  Farmers contac te d  

but unable t o  grant an interview , due t o  prior c ommitments that day , 

expressed disappointment that another time was not able  to b e  

arrange d .  Some f armers ques tioned the length o f  the interview but 

no farmer refuse d  t o  grant an interview be c aus e of this . 

Although farmers were generally ke en t o  b e  interviewed their 

at titude towards the int e rview r anged from one of wishing to h e l p , 

through plain curios i ty , to asking for te c hnical advice  from the 

interviewe r .  
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Farmers who were not c ontac ted b y  t e lephone b e forehand s e e med 

mor e guarded with their answers at the be ginning of the int e rv ie w .  

This showed the n e e d  to have questions which were e asily ans wered 

by the respondent at the be ginning of the ques tionnaire . 

No b ias due to  the type o f  contac t c ould b e  found when the 

data was analyse d .  This was prob ably due t o  the design of the 

questionnaire . However for e ase of intervi ewing it is considered 

desirab l e  to  have made prior contac t wi th the int erviewee . 

INTERV IEWING : 

Interviews usually took place  in the house al though thr e e  

farmers were in terviewed in the woolshed an d  one i n  the hay 

paddock . 

Time taken to c omple te the qu est ionn aire varie d from two to 

thre e and half hours with an average of two and h alf hour s . 

However the time s pent at each farm varied from three to six 

hours with an ave rage of  four hours . Many farme r s  were very 

keen to ob tain more inf ormation on ideas disc ussed during the 

int erview and the author was freque ntly invited to look ov er the 

farm . 

QUESTIONNAIRE : 

A .  General Farm S tatistics  

Fifty she e p  farmers were interviewed b e tween January 1 966 

and April 1 966 . Thir ty s ix o f  these  were  commer c i al farmers 

b re e ding their own female repl acement s to c k  and four teen fat l amb 

farmers buying in their female replaceme n t  s to c k .  
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The area of the fat l amb farms inc luded in the sample 

ranged from 247 acres to 1 027 acres with an average of 529 . 9  acres . 

On ave rage eighty three percent of each farm was f l at to rolling 

and s eventeen percent s te ep . One fat l amb farm c onsis ted o f  

fifty percent s t e ep lan d .  

The area of t h e  bree ding farms inc lude d i n  the sample ranged 

from 33 1 acres t o  6700 ac res wi th an ave rage of 1 52 8  acre s . On 

average forty five perc ent of each farm was flat to roll ing and 

fifty five percent steep . However these farms r anged from one 

hundr e d  perc ent flat to rolling to one hundred perc e nt steep . 

Tab le I shows the range and average dis tanc e s  from ameni ties 

for fat lamb and bree ding farms . The range s shown are those that 

could be expected from the type of sample taken . 

TABLE I 

DISTANCES FROM AMEN ITIES 

A m e n i t y 
Farm S ale Free zing Fer t . Wool Main Type Rail Yards Works Works Centre Town 

Fat 1 - 1 8  2-22 7-60 5- 1 86 1 8- 1 20 2 -20 
Range Lamb · 

Mil e s  Breed-
ing 1 -8 1  1 -78 1 0-1 40 20-2 1 2  1 8- 1 78 1 -78 

Fat 8 . o  1 1 . 8 29 . 5  53 . 4  68. 1 1 0. 6  Lamb 
Ave rage 
Miles Breed- 1 8 .9 2 0 . 6  43 . 5  85 . 2  86 . 2  20 . 0  ing 
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O f  the fi fty farme rs int erviewed thirty six indi c ated that 

they were increas ing th eir stock numbers . Five fat lamb and 

thre e  breeding farmers did no t think their land c ould c arry mor e 

s tock , the main r e ason b e ing wide variati on in s e asonal c ondi tions . 

One fat  lamb and five bree ding farmers s aid they could carry more 

s to c k  but that l ab our and f inance were l imit ing fac tors . 

B .  Selec tion and Man agement of Rams 

I .  On Bree ding Farms -

1 .  Present Po licy S e l e c tion 

Of the thirty six farmers on breeding farms 

t wenty eigh t  selected  the ir o wn rams . Five were ass is ted 

by a stock agent or wool adviser and three had rams se lec ted 

for them , one of these  at auc tion . 

Diverse reasons were given by the farmers for s e l e c t ing 

the s tud from which rams were purch�sed . Eleven said be c ause 

they liked the type of sheep offere d ,  five b e c ause they got 

a reasonab l e  number to select from , five be c ause the s tud was 

c lose to the farm , four because the y  had always patronis e d  that 

s tud,  three b e c ause they wanted a p articular blood line , and 

t wo said be c ause they go t the fir s t  pick . Of the six remaining 

two bred the i r  own rams , two bo ught rams at auc tion and t wo had 

the stud s e l e c ted by the brokers . 

Excluding the two farmers who bred their own r ams and the 

t wo who b ought at auc t ion ; one quarter ( 8 )  farmers travelled 

more than 1 00 miles  and up to  350 mile s  t o  ob t ain their rams . 

The average distanc e travelled was 9 2  mil e s .  

O f  t h e  thirty six f armers o n  breeding farms one farmer 

obtained his  rams from worse c ountry than his own , four from 

the same type of c ountry ( usually from neighbours ) , eleven 
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s imilar c ountry as the ir own , and sixteen b e t ter c ountry than 

the ir own .  The farmers who obtained the ir r ams from worse 

or  the s ame type of c o untry as the ir own offered the c omment 

that they though t  this important while the remainder offered 

no comment to the que s tion . 

On average farmers were expected to t ake at leas t  one 

o ut of each seven rams offered al though this figure ranged 

from one out of  two to  one out of  twenty . Four farmers 

reported b uying l as t  season at l east one ram in ten that they did 

not subse quently use . The reason given for purchasing the rams 

no t used was fear o f  o ffending the breede r .  

Farmers men t ioned from four to ten charac ters they looke d 

for when s el e c t ing their rams and from two t o  six  charac ters 

they did not like to see  in rams . The main charac ters 

mentioned conc e rned points of c onformation and c onsti tut ion 

wi thin a given wool quality bracke t .  De formi t ies o f  feet 

and j aws were mentioned but the charac ters most farmers 

selected agains t were simply the reverse of the charac ters 

s elec ted for . 

In answer to the question " Why have you chosen to sele c t  

for thes e  charac ters ? "  Ten said because they w anted to 

maintain the type of  sheep at present in thei r floc k ,  eight 

s imply thought the s e  were the c orrect charac ters to s e l e c t  

for , eigh t  c laimed the y would b e  able to maint ain the wool 

type at present in the ir flock , five c laime d that they woul d 

b e  able to ob tain the right market types , t wo considered they 
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would be r aising the s t andard of the flock , and two 

be c ause they had b een advised to  sele c t  for the charac ters 

stated. 

2 . Produc tion Reco rds 

Answering the que s tion "What produc t i on records 

do you ob t ain to as sist  in selec ting your rams ? "  twenty nine 

of the thirty s ix farme rs asked said "none " , although five 

though t  that their s tud breeder had the records available . 

Three farmers obtained fertil i ty rec ords ( b ir th rank o f  the 

ram ) , one farm er obtained wool weights while three farme rs 

ob taine d both . Of the seven farmers who obtained s ome records , 

five us e d  these re c ords to  de cide between sheep previously 

selec ted by eye and two used these re cords to selec t a group 

of sheep from whi ch to  sele c t  individual rams . 

All thirty six farmers were asked " Do you think the 

records of  the rams from which you pick your replacements 

are a good guide to  the rams ab ility to produc e b e t t e r  offspring? " 

Seventeen inc lu ding the seven al ready using them s aid yes they 

did , seven said no they did not , and twelve had never  considered 

the possib ility before the interview.  I t  be c ame app arent to  

the author when analysing the  answers to this  sec tion that the  

last  ques t ion should have been followe d by ano ther which aske d 

for the reasons behind their ans wers . This fac t  did not show 

in the pre-test  results b e c ause all pret e s t  farmers fell into 

the last c ategory 



3 . Management Poli cy 

Whe n  c ulling rams three  fac tors were taken into 

account by sixtee n o f  th e farmers intervie we d ,  two fac tors by 

eleven o f  the farmer s  interviewed and one f ac tor by nine of  

the  farmers int erviewed.  

Fac tors considered by  farmers when culling rams were ; 

age , condi tion of the mouth , general fitne s s , semen test  resul t , 

wool , and rams ab i l i ty to mark e wes ( tested  by harness ) . 

Age was given as a fac to r  by twenty farmers , fi tness of 

- the ram by s eventeen farmers , semen t e s t  result by fourteen 

farmers , mouth by nine farmers , wool by four farme rs and harness 

result by two farmers . 

The perc entage o f  rams to ewes used by farmers on breeding 

farms r anged from one to four perc en t . One farmer use d  one 

percent , four farmers us e d  one and half pe rc ent , six us ed two 

percent , twelve us e d  two and half percent , e leven used three 

percent , and two use d  more than . three perc ent . 

The thirty s ix farmers were asked " Into what age groups 

are the  ewes split  a t  tupping? " 

S ixteen farmers ran two groups one c onsisting of  two-tooths 

and one of mixe d age ewe s , eleven � arme rs ran four groups one 

c onsisting o f  t wo-tooth s  one of four -tooths one of s ix-tooths 

and one o f  four ye ar ewe s , three  farmers r an thr e e  groups one 

c onsis ting of two-tooths one of mixed age and one of  five ye ar 

ewe s , three farmers r an three groups one c onsis ting of two-tooth s , 

one of  four-tooth s  and one of  older e wes and thr e e  farmers r an 
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only one group of ewe s .  

To the ques tion "How are the rams al loc ated among 

these ewe age groups ? "  Fourteen fa�me rs allocated four-tooth 

or  older rams to the t wo-tooth ewes  and any age rams to the 

four-too th or older ewes . Eight farme rs alloc ated the rams 

to ewes o f  the s ame age . S even farmers made no all o c ation 

of  rams based on the rams or e wes age . Four farmers alloc ated 

the two-tooth rams to the four-t o o th ewes , four-too th rams to 

t wo-tooth e we s , an d o l der rams to  ewe s of the s ame age group . 

Three  farmers alloc ated half of the t wo-tooth rams to the 

t wo-tooth ewes and the remainder of  the two-tooth , four- too th 

and older rams to four-tooth and older ewes . 

Nine farmers commented that they thought four-too th or 

older rams were more e f fic ient at finding t wo-tooth ewes 

which were o n  heat than the two - t o oth rams . Seven farme rs 

commented that they did not place old rams with young ewes 

as they wished to avoid inbree ding . 

Of the thirty six  farmers asked , four teen put out all rams 

at the beginning of tupping , nine put out one third followed by 

the remainder when the ewes s tart e d  to come i n to heat , s ix put 

out two thirds followed by the remainder whe n  the ewes s tart e d  

to  come i n t o  heat , two farmers put out hal f  the ram s  a n d  c hange d 

rams at regul ar int e rv als and five farme rs put out the full 

percentage of r ams to be used at any one t ime and changed r ams 

for reserves whe n  a ram appeared to be failing in h e alth . 

Later analysis showe d  that thes e  later farme rs ac tually use d  a 

h ighe r  percentage of r ams than they s tated in answer t o  the 

question on the per c entage of  r ams to  ewes use d .  



Rams were le ft with the ewes from six to  sixteen we eks . 

Fifteen farmers l e f t  rams out from six to eight weeks , thir t e en 

from nine to twelve we eks , seven from thir teen to fi teen we eks 

and one for sixteen weeks . Nine teen o f  the farme rs ac tually 

took the rams from the ewes after a pre de t e rmined t ime while 

seventeen took the rams from the ewes at a convenient time such 

as when ewes were mus tered for crutching . 

II . On Fat Lamb Farms -

1 . Pre s ent Policy 

Of the fourteen farmers twelve sele c ted their 

own rams , one was as sisted by a s tock agen t an d one had his rams 

sele c ted for him by a stock agent . 

The reasons given by the fat lamb farme rs for selec ting 

the s tud from which they chose the ir rams were similar to 

farmers on bre eding farms . Three farmers selected  the s tu d  

because it was c l os e  to  his farm , two had the s tud sele c te d  for 

h im by s tock brokers , one because he ob tained firs t  pic k , one to  

obtain a particul ar blood line , one b e c ause he was of fered a goo d  

number t o  s e l e c t  from , two b e c ause of the type o f  sheep offered 

by the s tud while thr ee  farmers bred their own and one sele c t e d  

his rams a t  auc tion . 

On average fat  lamb farmers did not t rave l  as far as 

farmers on breeding farms to obtain their rams . Eight f armers 

travelled from f ive to one hundred and seventy miles to obtain 

rams and the aver age dis tan c e  travelle d was fif ty thr e e  mile s .  
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Fat lamb farmers selected  for almos t  as many 

charac ters as farmers on breeding farms , however the emphas is 

was on e i ther c onformation or  c onstitut ion except for thr e e  

farmers s ele c ting long wool f a t  lamb sires . Of the fourteen 

farmers , s even sele c t ed for conformation charac ters , four for 

constitution char ac ters , two for wool and c onformation char ac ters 

and one for woo l  and cons titution c haracters.  

When the four teen farme rs were asked "Why they sele c ted 

for the s e  charac t e rs ? "  five said to ob tain the righ t  marke t 

type of lamb , four because they cons idered th ese the ri ght 

charac ters to sel e c t  for , three considered they would rai s e  

the standard o f  l ambs produc ed b y  pro ducing a cons t ant type 

of l amb . 

2 . Pro duc tion Rec ords 

Of the fourteen farmers only two obtained 

produc tion rec ords to assist  t hem in selec tion of their rams . 

The two farme rs who did ob tain these records did so for the 

rams they purchased for their own s tud flock . One farmer 

ob tained fertility re cords ( b ir th rank of ram ) and one 

ob taine d  wool weights and fert ility as he h ad a long wooled 

fat l amb stud . 

O f  the fourteen farmers asked "Do you c onsider produ c tion 

records of rams , from which you pick your rams , are a good 

guide to the rams ability to produce better  of fspring?" Thr e e  

said yes , they did ,  two s ai d  no they did not , while seven 

farmers had never c onsider�d the idea be fore the int e rview .  



3 .  Man agement Policy 

Whe n  c ull ing rams three fac tors were t aken i n to 

acc ount by six farmers interviewed and t wo fac tors by  eigh t  

farmers interv iewe d .  

Fac tors c ons i dered b y  the four teen farmers when culling 

rams were ; age , general fi tness , s emen test resul t , cond i t ion 

of the mouth , wool  and the rams ab ility to  m ark ewes \tes ted by 

h arness). 

Age was given  as a factor by nine farmers , general fitne s s  

b y  seven farmers , semen test  resul t by  s ix farmers , condi tion o f  

the mouth b y  five farmers , wool by  two farmers and harness r e s u l t  

by two farmers . 

The range o f  pe rcen t age rams to ewes used by the fat lamb 

farmers was one to four perc ent similar to that of farmers on 

breeding farms , however the peak numbe r  of farmers using a 

particular percentage o f  r ams to ewe s w as h alf a pe rcent l o we r  

for fat lamb farmers . O f  the fourte en fat l amb farmers t wo 

us e d  one perc en t ,  se ven two perc ent , two two and h alf perc ent , 

one three and one four percent rams to e wes . 

Of the fourteen farmers aske d " In to what age groups are the 

ewes spli t at tupping? " Nine farmers ran two groups one 

consis ting of two-tooth s  and one of all older e wes , four farmers 

ran one group , and one farmer ran five groups e ach consis ting of 

ewes at the s ame age . 

To the ques t ion "How are the r ams allocated  among these 

ewe age groups ? " eigh t  farmers made no alloc ation of rams based 

on either the  age of rams o r  age of e wes , four allocated  
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four-tooth or older r ams to the t wo- tooth ewes and the 

remainder of the rams to four-tooth or older e wes , one 

alloc ated the r ams to ewes o f  the s ame age group and one 

alloc ated half th e two-tooth and h al f  the four-tooth r ams to 

two-tooth e wes and the remainder o f  the two- tooths , four -tooth 

and older rams to four-too th and older ewes . 

O f  the fourteen farmer s  asked , t wo put out all the r ams 

at the beginning of tupping , seven put out one th ird of the 

rams followed by the remainder when the ewes s tart e d  to c ome 

into heat and four farmers put out the full pe rcentage of rams 

to be used at any one time and changed rams for reserves wh en 

a r am appe ared to be failing in he al th . 

No  di fferenc e was found in the range of  l ength of  t ime 

rams were l e f t  with the ewe s be tween fat lamb farme rs and 

farmers on bre e ding farms . Thr ee  of the four teen  farme rs left 

rams out from six  to eigh t  weeks , five from nine t o  twelve 

we eks , four from thirteen t o  fi fteen we eks and t wo for more 

than fifteen weeks . Four of the farme rs ac tually took the 

rams from the ewes after a predetermine d time while ten took 

the r ams from the ewes at a convenie nt time such as when the 

ewes were mus tered for crutching . 

C .  Selec tion o f  Ewe s  

I .  On Bre eding Farms -

1 .  Present Poli cy 

Of the thirty six farmers on this type o f  farm 

only two did not do their own sel e c t ing of replac emen t e we s .  

One had had a wool c l asser sele c t  h i s  ewes for h i m  a t  a charge 



o f  sixpenc e/h e ad , and the othe r had his replac ement ewe s  

sele cted for him b y  a Sheep and Wool Instructor o f  the 

Department of Agri culture . 

Eleven farmers c arried out sele c tion of the ewes as 

l ambs . The r ange of the pe rcentage of lamb s culled by 

these eleven farme rs was from one to f� fty five pe rcent 

with an ave rage c ulling percentage of  eighteen point two . 

Twenty nine farm ers c arri ed out s e l e c tion of the two-tooth 

e wes prior to tupping . The range o f  the pe rcentage of 

two-too th ' s  culled by these twenty n ine farme rs was from 

one to for ty five percent with an average cull ing percentage 

o f  twenty point one pe rc ent . Sixteen farme rs carried out 

selec tion of the mix ed age ewes . The range o f  pe rc ent age 

mixed age ewes culle d was one to sixteen perc ent with an 

ave rage of s ix point seven perc en t . All thirty six farmers 

c ast  ewes for age at five or six ye ars . 

A wide v ariation was found in the charac ters and number 

of charac ters sele c ted for by the thirty six farmers asked . 

Three sele c t e d  for c onformation charac ters , sixteen for wool 

and conformation charac t ers , seven for wo ol and c onsti tution 

charac ters , six for conformati on , wool and c onsti tution 

charac ters , and four selec ted only those sheep  that would 

s urvive . 

The ob j ec tives given by farmer s  for sele c ting for these  

charac ters ar e  summarised in Table I I .  
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TABLE I I  

OBJECT I VES OF SELECTION BREEDING FARMS 

Ob j ec t i v e s  No . o f  
Farmers 

ob t ain ' be t t e r  she e p ' 1 3  

ob t ain an e v en line wi thin the flock 8 

ob t ain b e t t e r  lamb ing pe r c entage and 
5 woo l  weight  

o b t ain b e t t e r  woo l weight 4 

f e e d  only those that w i l l  survive and 4 b e  pro duc tive  

o b t ain b e t t e r  lambing percen tage 3 

The charac t ers s e l e c te d  agains t were in the main only 

the rev erse  of  the c h arac ters s e l e c t ed for alt hough some 

f armers did me ntion poor fee t and j aws an d b l ack spo t s  in 

the wool . 

2 .  Prac t i c e s  to Ob t ain a Highe r  Lamb ing 

Perc e n t age 

Of  the  thirty six  farmers asked "Have you 

ever culle d  to  ob tai n  a higher l ambing pe rcentage ? " eleven 

s ai d  they had not , and thir teen s aid they h ad and t we lve s aid 

they had no t but on further gue s tioning it appe ared they 

actually did cull in a way which  c ould increase their  lambing 

percentage . This means in fac t twenty five farme rs attempte d  

t o  sele c t  in some way f o r  a higher lambing percentage . 
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O f  th ese twenty fiv e farmers eigh t  identified  twin e we 

lambs e i ther by marking ( 5 )  or separating from singl e s  at 

lambing ( 3 )  so tha t allowan c e  c ould be made for twin lambs 

be ing born and r e ared as a twin when selec tion of l ambs or 

two-tooth s  was c arried out . 

O f  these twenty five farmers no farmer use d  the 

information of whe ther the lamb was born and rear e d  as a 

single or twin when deci ding whi ch dry two-too ths to  c ull . 

O f  the se  t wenty five farmers twenty thr e e  cull e d  dry 

e we s  at various s t ages . The following are the s t ages at 

which the twenty thr ee  farmers culled  dry e we s ; ten farme rs 

culled all dry e we s , six cul l e d  all ewes twi c e  dry , six 

c ul l e d  dry four-too ths that had been dry as two- t o o ths and 

one culled all dry two-too ths . 

The eleven farmers who were not c ulling for a highe r 

lambing perc e nt age claimed they knew  how , but gave the 

follo wing reasons for not c ul l ing fo r a higher lambing 

percentage ; seven b e c ause they were building up numbers , t wo 

b e c au se  they c l aimed the dry two-tooth ewe lamb e d  j ust as 

well at later l amb ings as those two- tooths th at had a l amb 

as a two-too th , one b e c ause o f  s taff shortage and one b e c aus e 

he f e l t  the prac t i c e s  for c u l l ing for a higher l amb ing 

p e r c e n t age had no t b e en shown to be effec tive . 

However whe n  the seve n t e en farmers who did  not prac t i c e  

c ulling o f  dry two-tooths or on s t e eper c ountry twi c e  dry ewes 

had the pr ac t i c e  outline d to  them twe lve s ai d  the y  might try 

the pra c t i c e  and only five said they would no t .  The reasons 

given for not trying the pr ac t i c e  were ; four farme rs wishe d 
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to ke e p  all stock possible and one farmer was no t c onvin c e d  

that the dry two - t o o th e w e  would no t subsequently pe rform a s  

w e l l  a s  two-too t h e wes  wh ich had l ambs a s  two-tooths . 

The thirty o n e  farmers who did not prac t i c e  twin 

marking had the prac t i c e  o u t l ined to them . Tw e lve said the y 

might try the prac t ic e  an d nine teen s a i d  the y  would  no t .  

The reasons given for not trying the prac ti c e  were ; eight 

c l aime d they did not have the labour to put the prac t i c e  

into operation ,  thr e e  c l aimed they di d not have t h e  t ime to 

put the prac t i c e  into operation , three consi d e red  they would 

dis turb the she e p  at lambing by trying the prac t ic e , thr e e  

said th ey d i d  not  have the numb ers to c u l l  for singl es  as 

they were keeping all e wes and two had trie d but abandoned 

the pra c t ice . 

3 . P r ac tices  to  ob tain h igher f l e e c e  weigh t s  

O f  the thi rty s i x  farmers ask e d  h a d  t h e y  e v e r  

c u l le d  t o  ob tain higher f le e c e  weigh t s , thir ty thre e f armers 

said "No" and thre e s aid "Yes " .  Of those that sai d  "Ye s "  one 

sor t e d  ewes into flee c e  weight groups by touch be fore she ar ing , 

one sorted the e we s  down the rac e into fle e c e  weigh t  groups b y  

eye be fore she aring , and one had ewe s culled  o n  f l e e c e  we i ght 

by a Departmen t  of Agri c ul ture Ins truc tor . 

Of the t hir t y  thr e e  farmers who did no t cull to  ob tain 

higher fle e c e  w e i ght s , e leven claimed they kne w how and twenty 

t wo said they did  no t know how to  cull  to obtain h i gh e r  fle e c e  

weigh t s . The e l even f armers who kne w how to c ull  for high e r  



fle e c e  weigh t  gave the fol l owing reas ons for n o t  doing so ; 

four c l aimed the y  did not h av e  the sheep to c ul l , thr e e  

c l aimed they d i d  n o t  have t h e  labour availab l e  to operate the 

prac t i c e , t wo c l aimed the r e  was too much work involve d ,  one 

farme r  s aid "I h avn ' t  finished c ulling my o wn way y e t 1 1 and 

one was organis ing to fl e e c e  weigh hogge ts the following y e ar . 

Thirty five o f  the thirty six farme rs had the two me thods , 

outlined in Ch ap ter I I ,  of determining the s e l e c tion and c ull 

groups of ho gge t s  on fle e c e  weigh ts e xplaine d t o  them . Each 

me thod was put forward separately and the farmer aske d if he 

might  try the m e thod . The farmers who said they might try 

one me thod al so  s aid they might try the other me tho d .  The 

farmers who s aid  they wo uld not try e i ther me thod gave the s ame 

reasons for bo th methods . 

O f  the thirty five farmers aske d , eleven s ai d  they would 

try e i ther metho d but pre f e rred the m e thod repor t e d  by  Dun ( 1 96 1 ) , 

twenty two said they woul d not try ei ther me thod . The r e asons 

given by the s e  twenty two f armers for not trying the me thod were : 

nine thought the me thods imprac t i c al , four c onsidered the t ime 

involved no t worthwhile , four c l aime d they woul d no t h ave  the 

l abour to operate the me tho d s , three claimed the she ar e rs would 

not c o-operat e , and t wo c l aime d the r e  was no f inan c i al r e t urn from 

the prac ti c e s . 

II.  On Fat Lamb Farms -

1 .  Present Po l i cy 

Of  the four t een f armers on thi s  type o f  farm , ten 

bough t  two- to o th ewes as flock repla cements and four b o ught fiv e  
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y e ar ewes as flock re plac ements , all f armers s e l e c t e d  the ir  

own replac ement e we s . 

A wide var i at ion was found in the charac t ers and numb e r  

o f  ch arac ters s e l e c t e d  for b y  t h e  four teen fat lamb farmers 

when buying the ir  ewe s . The char ac ters have b e en summari s e d  

unde r  the foll owing main he adings : four farmers sele c te d  on  

conformation , s ev en on c onformation an d wool , and thr e e  on  

consti tution and wo o l . All charac t e rs were judge d b y  eye . 

The ob j e c t i v e s  given by  farmers for s e l e c t ing for the s e  

charac ters are s ummari s e d  i n  Tab le  I I I . 

TABL E I I I  

OBJECTIVES OF SELECTION : FAT LAMB FARMS 

Ob j e c t i v e s  No . o f  
Farme rs 

ob t ain ' b e t t er sheep ' 4 

ob t ain better lambing percentage 3 

obtain better wool weight 3 

obtain better wool we igh t  and lambing 
percentage 3 

2 .  Prac t i c e s  to  ob tain a higher l ambing 

pe rcentage 

I t  should be real i s e d  that cull ing of dry 

two-tooth e w e s  will remove ewes whi ch have b e en shown to h av e  

a poorer l i f e time per for m ance than those e w e s  which lamb a s  

two-tooths . The re fore under fat l amb farming conditions only 
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a pheno typic gain could b e  expec te d  b e c ause progeny of  the 

e w e s  which h av e  a b e t t er lamb ing re c ord are s o l d  as f at l ambs 

o n  this type of farm . 

for the same  reason . 

Also that t win marki ng is of no v alue 

Of the fourt e e n f armers aske d "Have you ever c ul l e d  to 

ob t ain a h igh er lambing pe rcentage ? "  nine s ai d  they had , thr e e  

said the y  h a d  not but on  furthe r  ques tioning it appe ared  th ey 

ac tually did cull in a · way wh i c h  could inc r e a s e  t h e ir lamb ing 

p e r c ent age , and two s ai d  they di d not . Th e r e ason given by the 

l a t ter two farmers for no t cull ing were c o s t  of r epl ac ements . 

Of the twelve farm e rs who were in fac t a t t empt ing to cull 

in some way to o b t ain a higher l ambing pe r c en t age , four were 

culling all dry-e we s , four were c ul l ing all twice dry ewes , 

three were culling e wes  dry at t wo- tooth and again as four

t o o ths , one was culling dry t wo - to oths . 

The me thod of c ul l ing dry two-tooth e w e s  was o ut lined 

t o  the seven farme rs who had two-tooths but  w ere no t c ulling 

them if they were dry a t  that age . Five f armers · claimed they 

would no t try th e m e t ho d and two c l aime d they would try 

c ulling dry two -t o o th s . 

O f  the fiv e farme r s  who said  they would no t try culling 

dry two-tooth ewes ; three c l aimed the dry two-tooth e wes  would 

perform jus t as well at later l ambings as those t wo- too ths 

that had l ambs , one c l aimed h e  did not have the time to  

i denti fy the  dry t wo -tooth ewe s , and  one c ons idered that  his  

l ambing perc entage was. high eno ugh . 
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3 . Prac t i c es to obtain higher fle e c e  we igh ts 

The fat  l amb farmers were not asked to c ons ider 

the prac t i c e s  to ob t ain higher fl e e c e  weigh t s  b e c aus e : -

( a ) They were not  able  to o b t ain the 

hogget fle e c e  weigh ts . 

( b ) I t  was cons idered by  the author imprac t i c al 

to  buy in addi t ional two - tooth ewes  so 

that culling on  fle ece  we igh t  could be 

prac ticed at pre-tupping shearing . 

D . Wool Handl ing 

The ans wers from farmers on b ree ding farms and farme rs on 

fat lamb farms will be c onsidered toge ther in this sec tion . 

This s e c t i o n  prov e d  dif ficult for farmers to  anser . \'lhe reas 

mos t farmers ans wered que s t ions ab out  their farm and s to c k  with · 

l i t t l e  hesitatio n , in th i s  sec tion dealing with wool many f armers 

had to  be  enc our aged t o  give any answer at all .  This was done 

by c onvinc ing the m that all information including a negative answer 

or a "don ' t  kno w "  was of value . 

I .  Pre s e n t  Sh e d  Prac tic e -

Of  the f i f ty farmers questioned thirty four us ed  

c ontrac t gangs for shearing , fift e en used  l o c al she arers , and 

one used l ab our av ailab l e  on the farm . 

Of the f i ft y  f armers twenty one prepar e d  the wo o l  for 

sale thems e lves , ten l e ft preparation to the c ontrac t gang , 

two emplo y e d  qual i f i e d  classers whil e  seventeen c l aimed they 

did  not  prepare  t he  wo o l  for  s al e , al though in  some c a s e s  

they may h ave skirt e d  their wo o l . 
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The f i f t y  farme r s  were asked  how the wo ol was skir t e d .  

Eighteen farmers s ai d  they  took all pie c e s  o f f  the fle e c e  but  

skirt ing was l i gh t , twelve took all pie c e s  o f f  the  fleece  and 

skirting was he avy , nine  took all pieces  b u t  did not indi c ate 

the degree of skir ti ng , s even (farmers who s e c ond she ar) skir t e d  

the wool o n  the b o ar d  with a broom , and four farmers did n o t  

skir t  as they c onside red i t  unn e c e ss ary . 

Most o f  the fifty farme rs foun d  difficulty in de fining 

the purpose of skir t in g . The following ans wers  indicate what 

was taken from the f l e ece rath er than the purpos e  of r emoving 

i t .  Twenty two said the i r  purpose was to remove disco lour e d  

wool , thirteen t o  improve the main part of the fle e c e , s ix t o  

make an e v e n  line of wool , one t o  ob t ain line s of e ven length 

wool , one to inc re ase  price rec e ived for the wool while two 

insis ted that it was not n e c e s s ary to skir t . 

Only one farme r o f  the fi fty  asked could  describe  the 

line or lines that h is -.. .-ool w as classed in to , although thirty 

two farm e rs could say how many main f l e e c e  l ines  his wool had 

been c lassed into in  the she d  or by th e b rokers for s al e . 

1 .  Kno w le dge o f  wool terms 

The ans wers to ques tions in this group were split  

int o  thre e  groups ; Know , Don ' t  Know and Some I d e a .  The firs t  

two groups are s e l f  explanatory . The Some I d e a  group was 

used to c l assify answers which were not s t r i c tly c or r e c t  but in 

answering the que s t io n  the f armer had been " al ong the r i gh t  l i ne s " .  
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O f  the fi ft y  farmers ten  kne w  th e s tyle grading o f  the ir 

wool , five h ad s oroe idea and thir ty five did no t kno w the s tyle 

grading of the ir  wool c l i p .  

To the que s tion "Ho w d o  you de c ide whi ch me thod to  u s e  

whe n preparing your wo o l  for s al e ? "  the f i f t y  farme rs aske d 

gave the foll owing answers . Twe lve farmers l e f t  the deci s i on 

to the broker , e le ven were advi s e d  by  the broker , n ine es timated 

the l ikely financ i al returns us ing mainly the pr i c e  di fferenc e 

be t we e n pi e c e s  and full woo l , seven de c i ded  on the appe ar anc e 

of  th e wo ol , five h a d  always prepared in the s ame manner and 

mad e no dec i s i on , four re c e i v e d  advic e from people other than 

broker s  and t wo farme rs l e f t  th e d e c i s ion t o  the c ontr ac tor . 

Farmers knowl edge o f  wo o l  terms u s e d  by b roke rs and the 

wool t rade in general is shown in Tab le IV . The wo o l  terms  

have b e en ranke d acc ording t o  th e number of times  the me aning 

of  the te rm was given c orrec t ly . Farmers kne w  more ab out the 

spe c ialty wool paper fel t s , which few woul d be pr o duc ing , than 

the y  did about the terms which would be of gre at e r  assis tance 

to them in deciding the m e thod of pr e p aration o f  the ir own 

c l i p  or  in interpret ing adv i c e . 

Farmers w e r e  asked i f  they knew the re was a pri c e  dif ferenc e 

b e t we en wools of dif ferent s ty�e s .  I f  farmers  s aid the y did 

know then they were asked what was the amount of this pri c e  

dif f e renc e . O f  the fif ty farmers thirteen kne w  there was a 

d i f f e rence and could give an e s t imate of the  dif ferenc e ,  s ix t e en 

s ai d  they kne w  there w as a di fferen c e  but had no idea o f  what  

t he  amount o f  the dif ferenc e was , t wenty one  f armers did not  

know that a dif ferenc e e xi s t e d .  
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TABLE IV 

KNOWLEDGE OF WOOL TERMS 

Term Know Some Idea Don't Know 

Yield 37 4 9 

Type • 34 1 1 5  

Paper Felts 1 6  1 9 1 5  

Quali ty No . 9 1 3 28 

S tyle 7 1 3  30 

Count 4 30 1 6  

Pre p arings 3 1 1  36 

C ar d ings 0 1 2  3 8 

Woollen Cardings 0 3 47 

* Bre e d  Type 

The s ame s e r i e s  of que s t i ons was aske d for qual i t y  

number . Of the f i f t y  farmers aske d twenty farme rs kne w  

there was a di ffere n c e  i n  pri c e  be tween qual i ty numb e rs and 

coul d give the appr oximate value of the d i f ferenc e ,  twelv e  

said they kne w the re was a pric e dif ference b u t  h a d  no  i d e a  

of what t h e  amount o f  the diffe renc e was , and eigh t e e n  did 

not know there was a pr i c e  dif f e renc e .  

Th e s ame seri e s  of quest ions was asked for trade types . 

Of the fi fty farmers  aske d ;  eleven said there was a price  

differen c e  and c ou l d  give spec ific example s  of whe r e  pri c e  

difference s  may o c c ur , eleven s ai d  there was a difference b u t  

h ad n o  i d e a  whe re  price di fferences may oc c ur and t wenty e ight 
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said they did no t know pri c e  dif ferenc es  exi s t e d  be tween 

trade type s .  

2 .  Off Farm Handling of Wo ol 

Of the fif ty farm ers , thirty seven s o l d  wool 

at local auc tion , s i x  sold thr ough the New Zealand Woo l  

Marke ting Co-oper ativ e , t wo s o l d  to i tine rant buyers o r  at 

auc t ion and one always sold to i tinerant buye rs . Of  the 

thirty s even who s o l d  wool at l o c al auc tion , nine t e e n  sold 

as prepare d in the sh ed , ten had the woo l  re -c l assed  by the 

broker be fore sale , four had the wool clas s e d  in the she d  

be fore sale , an d four had the wo ol binned by  the broker b e for e  

s al e . 

No p at t e rn eme rged from reasons given for selling wool 

in the manner s t a t e d  compared with the manne r  of sale . The 

re asons given for s e lling wool in th e manne r stat e d  were , 

thirty six farmers c o nsidered tha t they go t the ' b e s t pr i ce ' , 

seven farmers c l aime d that the r e  was no o th e r  way to sell 

wool , f our farmers c l aime d they  were advi s e d  to s e l l  in the 

manner s t ated , and t hree farmers claime d they  were ' sure o f  

t h e  pric e ' by se lling wool in the manner s t at e d .  

Of  the fi fty f armers aske d "Do you h ave records o f  wool 

sold and/or brokers repor t s ? "  twenty c l aimed they ke pt b o th , 

fifteen c l aime d they had records of woo l  sold but did no t 

receive a brokers repor t , five claime d the y did not keep rec ords 

o f  wool sold and only go t a v e rb al brokers report , three 

c l aime d the y  kept only the brokers report , thr e e  c l aimed the y 

kept nei ther , while four farmers s ai d  they go t a s tateme nt 
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which was a compo s i t e  of the r e cords o f  wo o l  sol d and a 

brokers re por t . 

O f  the fi fty f arme rs aske d "Do you alw ays ac c e p t  the 

brokers v aluation as the reserve pr i c e  on your wool ? '' Twenty 

four farmers said they di d ,  e igh t farme rs said form erly they 

increas e d  the reserve pr i c e  b u t  now ac c ep t e d  the brokers 

valuation and four t e en s aid that they in creas e d  the r e s e rve 

pr ice  from that s e t  by the broker whi l e  s i x  farmers who sold 

through the New Zealand Wool Marketing Co -o p  s ai d  that they 

discussed the pri c e  usual ly by  phone with the b roke r . 

All f i fty farme rs cons id e r e d  tha t the s pe c i f i c a t ion she e t s  

given t o  farmers by brokers to des cribe  th eir  w o o l  to  the 

b roke r were ade quate . 

E .  Personal S t atis t i c s , Con t ac t with Mao s Me d i a, Extens ion 

Personel and Other Farmers 

The answers from farmers on b r e e d ing farms and farme rs 

on fat l amb f arms will be cons i de r e d  toge ther in this s e c tion . 

I .  Personal S t a t i s t i c s  -

Of the f i f ty farmers , thirty six were o wner/operator s , 

s ix were the manager and major  partner in a f amily par tnership , 

five wer e  managers , two were managers and maj o r  shar eho lders o f  

a limi t e d  family c ompany and one a manager of the f amily es t ate . 

O f  the for t y  five farmers on the family farm e ighteen us e d  

the ir o wn mone y  plus loan money to ob tain the f arm , thirt e e n  

inh e ri t e d  the farm from c lo s e  relatives usually the . f armers 
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father , thirteen ob t aine d a farm thro ugh soldier rehab ilitation 

whi l e  one farme r will inh er i t  th e farm when the estate  i s  

wound up . 

The age of t he fifty farmers c ompared wi th formal 

e du c ation unde r t aken by the farmers is shown in Tab l e  V .  

TABLE V 

AGE FORMAL EDUCATION 

Lev e l  o f  Formal Age To tal Education 
� 35 35-50 )' 50 

Primary S chool 0 5 3 8 

1 - 2 Ye ars 2 1 0  8 20 S e co ndary 

3 - 5 Years 
5 1 1  5 2 1  S e c ondary 

Diploma 0 1 0 1 Massey Ag . Coll e ge 

TOTAL 7 27 1 6  50 

The fi fty farme rs had spent from eight to fifty ye ar s  as 

farmers with an ave rage of twenty e igh t year s  as farmers and 

from one to f i f ty years as farmers on the pr e s ent farm wi th 

an average o f  s ixteen ye ars as farmers on the pre sent farm. 



I I .  Cont ac t with Mass Me dia -

Al l fi fty farmers had radios . Fi f t e en farme rs 

c l aimed they r e gu larly l i s t ened to the farm s e s s i ons on 

the radio , thir t y  one c l aimed they l i s t ened some times and 

fo�r s aid th ey never lis tened . 

Of the forty s i x  farme rs who l i s tened to f arm s e s sions 

on the radio , for ty four c ould name the s t a t i o n  they lis tene d 

to and the time the farm s e ssion was broadc as t .  For ty one 

farmers l i s t ened to the m i d-day farm s e ssion, one to the evening 

f arm session , one to the mi dday and S aturday morn ing farm 

s e s s i on and one to the e v e n ing and S aturday morning farm 

s es s ion . 

Of the fi fty farmers thirty six had t e l e v i sion s e ts , f i v e  

c l aimed they w e r e  going to buy a t e l e v i sion s e t  and nine c laime d 

they woul d no t buy a television se t . 

All of the for t y  one farmers who had o r  wer e going to buy 

a television se t c l aimed they liked or  woul d  like to  s e e  a farm 

programme on t e le v i s ion . Of the f or t y  one farme rs who cl aime d 

they liked or wou l d  like a farm programme , sixteen  c l aimed the y 

pre fe rred the programme t o  be  shown be twe en 7 p . m . and 8 p . m . , 

t wenty four be tween 8 p . m .  and 9 p . m .  and one after 9 p . m .  

O f  the f i f ty f armers fifteen purchas e d  either a l o c al or 

provinc ial newspaper , twe n ty nine purchas e d  a l o c al and a 

provincial ne wspaper and six purchas ed  a loc al and morning and 

e v ening provinc ial n e ws paper . 

Twenty e igh t of  t h e  f ifty f armers claime d they regularly 

r ead  the farm ing page in the ne wspaper , twenty c laimed they 



64.  

some time s r e ad the f arming page and two said they ne ver r e ad 

the farming page . 

The for ty e i ght  farmers who r e ad the f arm ing page were  

aske d " What in formation do you  ge t from the  f arming page ': "  

Mo st  farmers w e r e  very vague in the ir  repli es . Nin e t e e n  

c laimed they g o t  ' general ' farm informat ion with no th ing 

spec ific in m in d ,  f i f t e en claimed they  kept  up to date on 

S t ock and Woo l  value s ,  four claimed they le arnt a lot from 

s u c c e ss storie s of farme rs on land s imilar to th e ir own , t wo 

mentione d th at  dis c u ssion on s e asonal probl ems was helpful 

whi l e  five c o u l d  give no firm comment as to what inform ation 

they ob taine d from the farming page . 

Of the f i f t y  farmers three  farme rs purchas e d  no farm 

j ournals , e l e v e n  pur ch as e d  one , nine purchas e d  t wo , ten  

purchas e d  thr e e , s ix purchased four , five purchased five , four 

purchase d  six and t wo purchas e d  seven farm j o urnals . 

The for t y  seven farmers who re c e ived farm journals were 

asked "What type of ar t i c l e  do you l ike be s t ? "  As wi th the 

newspaper r e s ponse few f armers could give de fini te i d e as to  

wh at  type of art i c l e s  they like d be s t .  Four t e en farmers c la ime d 

th e y  liked ar t i c l e s  abou t  s uc c e s s fu l  farmers on land s im i l ar to 

their own ,  t w e lve simply stated they read most  ar t i c l e s  b u t  c ou l d  

n ame no spe c i fi c  type , five c laim e d the y l iked art i c l e s  o f  

all type s , f i v e  c laime d they like d articles on f arm manag e me nt 

and breeding , two c laimed they l ike d artic l e s  on farm f or e s try 

while five c l aime d they did no t r e ad much at all and in fact 

j;wo of the s e  s ai d  " I  burn mos t of them ( Jo urnal s )  with the 

wrapping s ti l l  on . "  



I I I .  Con tac t with Extension Personnel and O the r Farme rs -

O f  the f i ft y  farmers f i fteen  had in the las t two 

years re que s t e d  a v i s i t  from a Farm Adv i sory Offi c e r  of the 

Department of Agr i c ul ture , five had r e que s t e d  a vis i t  more than 

t wo years ago , and t hree  had h ad a visi t from a Farm Advisory 

Officer who wished t o  make hims e l f  known i n  the dis tric t . Of  

th e  fift e e n  farmers who had  requested a visi t five  wishe d to  

have soil  tests  done  and ten  wanted gene ral f arm advi c e . 

O f  the fifty farmers six had iR the las t two years 

re ques te d  a vi s i t  from the Sheep an d Wo ol  Instruc tor of  the 

Dep artment of Agr i c u l t ur e  and two had had a vi s i t  from a wo ol 

i ns truc tor wishing t o  make hims e l f  known i n  the dis tri c t .  O f  

the six farm ers who had reque s t e d  a vis it , four re quired 

general wool adv i c e , one had his  two-tooth s  c ul l e d  by the 

ins truc tor and one h ad his  hogge ts  c ul l e d  on f l e e c e  we ight 

by the ins truc t or . 

Of  the fif ty farme rs , for t y  five had r e c e iv e d  v i s i t s  from 

s toc k  agents . The purpo s e  of  the s e  vi s i t s  was to ob tain any 

busin e s s  that the f armer had to offe r .  

O f  the fi f t y  farme rs , for ty had r e c e i ve d  v i s i t s  from a 

wool c anvasser from a Woo l  Brokers firm . The purpose o f  thes e  

vis i ts was to e n s ur e  that the wo ol would b e  d i s pose d  o f  b y  the 

farmer through them and in s ome ( e i gh t  were mentioned ) c as e s  

o f f e r  advic e  on preparation . 

Of  the fi fty f armers , s ix were visi ted  by  an officer from 

the S t ate Advan c e s  Corpo�ation to help draw up a budget and 

three had been as s i s t e d  in the past in this manner . 
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Of the fif ty farmers , thr e e  had reque s t e d  a visit from 

a Catchment Board Offic er to ass i s t in  drawing up a c onservation 

pro gr amme and th r e e  had had in the last two y e ars an offi c e r  

ins p e c t  the ir  property while ins pe c t ing the are a . 

Of the fi fty farmers , five were memb ers o f  a Farm 

Improvement Club , and one was to b e c ome a member the foll owing 

month . Two o f  these farmers were now only on hal f membe rship 

and the remai ning four full m�mbe rsh i p . 

Of the fif t y  farmers , forty two had in  the l as t  two y e ars  

re quested a v i s i t  from a Ve terinar i an , six  h ad h ad the Ve te rinar i an 

c al l  to inno c u l a t e  h e i f e r s  or s emen t e st  rams annual l y  and two 

had had the Live s tock Ins truc tor o f  the Departme n t  o f  Agri c ultur e  

inno c �la te h e i f e rs . 

Twenty one of th e fi fty farmers had b e en to a farmers 

c onfe renc e . O f  th e s e , t en went re gul arly , s e v e n  went occ as ionally 

and five had b e en in the pas t . 

Thir ty three o f  the fi fty farme rs attend e d  f i e l d  d ays for 

farmers . How e v e r  ten of th ese  complained th at th ere were not 

eno ugh fi e l d  days on  farm prac t i c e s  and the y h ad only b e en to 

machinery demons trati ons . 

Thre e  o f  the fif ty farmers be longe d to a Department o f  

Agr i c ulture Dis c us s ion Group . O f  the re maind er, seven s ai d  the r e  

were none in the ir distri c t  an d five  c laime d no knowle dge o f  

disc ussion gro u ps . 

Fourt e e n  o f  the fif ty farmers c l aime d they attended 

F e derated Farmers mee tings regularly , fif t e e n  s ai d  th at they were 

membe rs but d i d  not attend mee tings and the r emainder did no t 

b elong to Fe derated Farmers . 



When aske d "What o ther gatherings of farmers do yo u 

a t t end? "  Eighteen f arme r s  mentioned Agricultur al Shows , 

t e n  men tione d Dog Tr-ials , five mentione d S to c k  Sal e s , three 

mentione d Dog Dosing , and two mentioned Plough ing Mat che s . 

O ther gathe r ings of  farmers ment ione d were , sports me e t i ngs , 

V e t erinary c lub , lamb compe titions , Bre e ders me e tings and 

l o c al func tions . 



C HAPTER V 

S UMMARY AND CONCLUSIONS 

I NTRODUCTION : 

Chapter V contains t he summary and conclusions o f  this  surve y 

and r e c ommendat ions made a s  a result o f  this survey .  

SAMPLE : 

A sample o f  fifty Nor th Island farmers running cro ssbre d 

she e p  were int e rviewe d b e twe en January 1 966 and April 1 966 . 

The sample was drawn by u sing a modi fied grid sampling 

te chnique . 

CONTACT AND RECEPTION : 

Prior c on ta c t  with t he farme r wa s found to be d e s irable , 

al t hou gh not e ss e n t ial fo r a suc ce s s fu l  inte rview , be cau s e  o f  the 

t ime s aved in l o c a ting the farm and the farmer to be interviewe d .  

Farmers were very ge nerous in the manner in which the y  

a c c e p t e d  the int erviewer and re spond e d  to  t he que s t ions aske d .  

For ea se o f  int e rviewing prior con ta c t  should be made  with 

the farmer . 

INTERVIEWING : 

An average o f  four hours was s p e n t  with each farme r  o f  which an 

ave rage of two and a hal f hours was spent compl e t ing t he que s tionnaire 

s c h e dule and the remainder in d i s cu ssion with t he farmer and looking 

over the farm . 

Four hou r s  spent w i t h  e ach farmer was suf ficient t o  obt ain the 

r e l e vant informa tion whe n u s ing a que stionnaire s c hedule . 



QUESTIONNAIRE : 

A .  Ge neral Farm Statistics  

Thirty six of  t he farme rs interviewed were  on  breeding farms 

with an ave rage size of 1 , 528 acre s . Fourteen o f  t he farmers 

inte rviewed were on fat lamb farms with an average size of 529 . 9  acre s .  

The bre eding farms were o n  ave rage hal f flat to rolling and hal f steep  

while the fat l amb farms were four- fifths flat to rolling and one - f i ft h  

s te e p .  The r ange s  of  distanc e s  from amenities were those that could 

be e xpe cted  from the type o f  sample taken . 

Seven-tent hs o f  t he farme rs indicated t ha t  they were increasing 

s t o ck numbe r s , one - t e n t h  said the y  c ould increase stock numbers bu t 

o t he r  fac t ors pre vented  them from doing so , while  two- ten t hs claimed 

t he ir land could not carry more stock . 

The farms were , in t he authors ' opinion , a typical cross-se c tion 

of North I sland crossbre d sheep  farms . 

B .  Sele c t ion and Management of Rams 

I .  Sele c t ion -

Four- fifths o f  t he farmers inte rviewed sel e c ted their own 

rams while t he remaining one - fi fth had the ir rams selected for 

them or were assisted  in sel e c t ing the ir rams by per sons ou t side 

the farm . 

Farmers gave d iverse reasons for choo sing t he s tud from which 

they sel e c ted their rams . In general howe ve r ,  farmers claimed 

t hey c hose  the s tud because i t  suite d  the ir purpose . Purpo s e s  

range d from closene s s  t o  the ir farm , through l iking the type o f  

sheep o ffered or the wide sele c tion t he y  had o f fered t o  t hem 

to a re quirement s for a part i cular blood l ine . 



\ 

70 . 

An impre s sion gaine d  from many and ac tually s tated by four 

farmers  was that they thought that if they o ffended their 

par ticular bre eder i t  woul d be difficul t to find ano ther 

breeder where the y  c ould ge t the same sele c t ion or per sonal 

atte ntion . 

Farmers were pre pare d  to travel relat ive ly long distance s 

to obtain rams . The farme rs on bre e ding farms trave lling an 

average o f  nine ty two mile s to sele c t  the ir rams and farmer s  on 

fat lam b  farms an ave rage o f  fi fty thre e mile s .  

Only those farmers who purchased rams from country which was 

poore r or  the same as the ir own commented on the que s tion o f  the 

type o f  country they sele c t e d  rams from . The se farm e r s  considered 

that it  was impor tant for the rams to be bred on the same type o f  

country a s  the y  were t o  b e  u se d  on . 

On average , farme rs were re quired by the vendor to s e le c t  one 

in s e ve n  rams o f fered but this ranged from one in two o ffe red , 

to one in twenty o f fe red . 

Farmers sel ec t e d  rams on up to sixte en character s .  This 

came about by farmers considering a numbe r of points o f  

conformat ion and/or cons titu tion and , for farmers o n  bre eding 

farms and fat lamb farme rs who we re selec ting long wool fat 

lamb sire s ,  wool c haracters . 

Farmer s  were generally not  positive in their reasons for 

sele c t in g  for t he se charac ter s . One fifth merely wanted to 

maint ain the type o f  she ep already pre sent in the ir flock , 

almost  one-fifth wanted to maintain the wool type already 

pre sent in t he ir flo ck while just over one - fifth merely thought 

t he se t he right c haracters to sel e c t  for .  



7 1 .  

Farme rs on fat lamb farms were more conce rne d wi th obtain ing 

w hat they c on sidere d to be the corr e c t  marke t type o f  lam b . 

Howe ver , overall , only one-fifth o f  the farmers cons idered 

t hat they were  sele c t in g  rams t o  improve t he pro geny . 

Only nine o f  t he f ifty farmer s  obtaine d produ c t ion r e cords 

to assis t them in sele c t ing the ir r ams . Two of the s e  were fat 

lamb farmer s  who did so when pur c ha sing rams for their own 

stud flo ck . The re cords obtained by the farme r s  buyin g rams 

for their bre e ding farms were b ir t h  rank of the ram and/or the 

wool we ight o f  the ram .  In no case was it found tha t the re cords 

obtained were formulated into a s el e c tion inde x .  

Five o f  the seven farmers who obtaine d produ c tion re cords 

used  the m  only as the final criteria of se l e c tion of t he ir rams . 

Two- fif t hs o f  the farmers  thou ght that re cords o f  the rams 

or the ir parents  would be a good guide to s e l e c t ing rams which 

would produ c e  better  o ffsprin g ,  one - fifth said they would not , 

while two - f i f t hs could o f fer no comment as the y  were c onsidering 

the idea for the first time . 

S ince farmers were selec ting for a lar ge numbe r  o f  c haracters 

and that t he s e  charac ters were gen e rally ass e ssed by e ye t he n  

l i ttle improveme n t  i n  t he produ c tive traits  o f  t he flo ck could 

be e xpe c t e d  to come throu gh the ram . 

The hypo the sis that ram s e l e c tion prac t ic e s ,  i f  any , used 

by North Isla nd farme r s  running crossbred shee p  do NOT include 

sele c tion based on relatively high greasy fle e ce we i gh t  and 

r elatively high adjus t e d  weaning w e ights was t here fore a c c e pt e d .  
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Based o n  the pre sent pra c ti c e s o f  farme r s  in sele c ting 

rams it was concluded t hat farme rs ne ed to  be in forme d o f  the 

princ ipl e s  of bre eding and sel e c tion , with spe c ial re ference  to 

s e le c ting for produ c tive charac ters and the need  to sele ct  for 

as few e conomically important characters as possible to obtain 

worthwhile gains in any one character . 

I I . Management Policy 

Two- fifths o f  the farme rs inte rview e d  used two percent 

or le ss rams to mate ewes  and almo st hal f of the se were  fat l amb 

farmers . The remaining thre e - fi fths used more than two percent 

rams to ewes and up to four pe rcent were used for mating.  

Farme rs who split the ir e we flo ck into groups at tupping 

based on the age of the ewe were doing so for two reasons : 

1 .  The farmers felt t hat an older ram was r e qu ired 

to se ek out the two-tooth ewe on he at and by 

splitting the ewes older ram s  could be put with 

the two-tooth  e we s .  

2 .  The farmers did not like to risk inbre eding and 

wante d to make sure that no ram was mated wi th 

its ' dau ghte r . In  this case four- tooth rams 

would b e  u se d  with two-tooths if the farme r also 

r e quired 1 . above t o  hold.  

The me thods used  for pu tting ou t t he rams with  t he ewes  

varie d w ide ly as did t he length o f  time t ha t  the  rams were  l e f t  

w i t h  the e we s .  A lit tle  o v e r  hal f o f  the farmers le ft rams o u t  

for a pre de termine d t ime while a lit tle under hal f brought t he 

rams in when the ewe s were b eing mus tered for ano the r purpo se -

usually for crut chin g .  
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I t  was con clude d by t he author tha t  too high a perce ntage 

o f  ram s  to e w e s  were b e in g  u s e d  by the maj ority o f  farmers -

that i s , above two per cent  o f  rams should only b e  ne eded  in 

spe c ia l  circumstanc e s  su c h  as e xtremely broken country . The 

r e du c t ion in the number o f  rams pur chased each  ye ar could 

re su l t  in a considerabl e saving or e nable the farmer to pay 

a higher price for his rams and pe rhaps obtain a be t ter 

sele c tion . 

I t  was also conclude d  that term s  such as inbre e d ing and 

cro ssbre eding should be e xplaine d to farme rs to he lp t hem in 

de c is ions on bre e ding and o ver come some of the falacie s which 

have been shown to exist among farmers by this surve y .  

C .  Ewe Sele c t ion 

I .  Pre sent  Sele ction -

Farmers interviewed se le c te d  the ir ewe  re placements  on a 

large number o f  c harac ters . The se were mainly p o ints of  

con formation , c onstitu tion and wool - most  of  whi c h  were de termined 

by e ye . Table s I I  and Ill pre sented the ob j e c tive s stated by 

farm e r s  when s e l e c ting for the se characters . Hal f o f  the farmers 

stated  their o b j e c tive s a s  merely to obtain "be t t e r "  she e :12 or to 

maintain an " e ven"  flock and hal f considered t he y  would improve 

l am bing percen tage , and/or wool we igh t s  by sel e c ting for the se 

c harac te r s .  

Of the t hirty s i x  farme r s  on breeding farms e l e ven d i d  some 

sele c t ion of l ambs and twenty nine did some s e le c tion of  two too t hs 

while sixt e e n  farmers cul l e d mixe d  age ewe s .  

Whe n  considerin g the practices  proposed b y  t he author t o  assist 

in s e l e c tion o r  culling of ewe s , e ight farme rs w e re found to be 
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identifying twin ewe lambs ( five by marking)  and allowin g for the 

handicap of be ing rais e d  and b o rn as a twin whe n sele c t ing lambs 

and/or two-too t h  e we s , no farmers were using twin marking to 

he l p  in a de cision on the dry two - t o o t h  ewe , twenty t hree  farmers 

were  culling dry ewes  or  twice  dry e we s  and one  farme r  was u s ing 

the ho gge t fle e ce we igh t  to assis t him in sel e c tion o f  his  

replacement e we s .  Howe ver , of the farmers  w ho culled dry e we s  or  

twice  dry e w e s  almo st hal f did not  know that this could affect  

their lambing percentage . 

Since farmers were se l e c ting for a large number o f  c harac ters 

and the se c hara cters were ge ne rally assessed by eye it  was 

conclude d lit tle  improvement in t he produ c tive traits  o f  the flock 

could b e  e xpe c t e d  to come t hrough the e we s .  The hypo t he sis t hat 

e w e  se l e c tion practice s ,  i f  any , u s e d  by North Island farme rs 

running crossbr e d  she e p  do NOT include se l e c tion based on re lat ively 

high gre asy fle e ce weigh t , relative l y  high mul t iple births , and 

r e latively high lambing percentage s c ould there fo re in ge neral be 

ac cepte d .  

I I . Sel e c ted Prac ti c e s  -

Only five o f  the se vente e n  farmers on bre eding farms said 

t hey would n o t  try the practic e  o f  c ulling dry two-tooth  e w e s  whe n  

t he prac tice  was outlined t o  t hem . Four o f  the se five farmer s  

w e re kee ping a l l  available stock so that they could increase  the ir 

s t o ck numbe r s  as quickly as possible without buying in r e placement 

e we s .  

The pra c t i ce o f  marking twin e w e  lambs t o  assist in s e l e c tion 

of ewes to j oin the flock was not generally well re c e ived by the 

farmers interviewe d .  Only twelve o f  the t hirty one farmer s  not 
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marking twin ewe l ambs said the y  migh t  try the prac tice . 

S hortage o f  l abour , time and stock numbers were t he main reasons 

given for not wanting to t ry the prac tice . 

The pra c t ice o f  we i ghing the hogge t fle e c e s  to assist in 

se le c tion o f  ewes to j o in the flock was also not gene rally we l l  

r e c e ived b y  the farmers in terviewed . Only e l e ve n  o f  the thirty 

five farmers no t hogge t fleece we i ghing said t he y  might try the 

prac tice . Re asons give n for not trying the prac tice were , 

impracticability o f  pu t t ing the prac tice into operation , shortage 

o f  t ime , shortage o f  labour , s hearers would not co-operate and no 

financ ial reward from t he prac t ice . 

Farme rs on fat l amb farms were only asked to conside r the 

prac t ice o f  cul lin� dry two- tooths . Of the seve n  farmer s  that 

had two- tooth ewes but were not u s in� the practice  only two said 

t hey might try the prac tice . The re a sons for not u sing the 

prac tice were ; the dry two-tooth ewe was as good a ewe as t he 

two-tooth that had a lamb , at l a t e r  lambings , no t ime to identify 

dry ewe s and lambing pe rce ntage was high enough . 

I t  appe ars likely that farme rs would be willing to adopt 

t he prac tice of culling dry two-tooth ewes , howe ver the practices  

of  marking twin lambs and ho gge t flee ce we ighing would be  muc h  

harder to ge t farme rs t o  adopt . 

Farme rs who did not cull dry two-toot h ewe s did not do so 

b e cause e ither they were not aware o f  t his me t hod o f  se l e c t ion or 

aware of i t s  advan tage s .  A few farmers ( 4 )  were not able to 

c hange the ir pre sent pra c tices  de spite 'knowing be t te r ' .  
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Farmers  who did not mark twin ewe lambs to assist in 

selec tion of ewe s to j o in the flo ck did not do so  because they 

were not aware o f  the practice and it s advantage s .  Fifteen  

farmers were not  abl e to change the ir practice s and five we re 

no t willing t o  change t heir pre sent practi c e s  de spite ' knowing 

be tter ' .  

A similar pat tern was fou nd for the practice o f  ho gge t fleece  

we ighing a s  t he pra c t i ce of twin m arking ewe lambs . 

The hypo thesis that North I sland farmer s  running cro ssbred 

sheep do not sele c t  ewe s on the abo ve basis be cau se they are NOT : 

I .  aware o f  this me thod of  sel e c t ion 

I I .  aware o f  its advan tage s  

I l l . willing to c hange t heir pre sent pra c t i c e s  

de spite ' knowing be t ter ' .  

I V .  able to  c hange t he ir pre sen t pra c t i c e s  de spite 

' knowing be t ter ' was there fore a c ce pt e d . 

Based on  t he pre sent prac t ice s o f  farme rs in sele c t ing ewes 

and an opinion form ed by the au thor from answers given a s  to  

possible adoption o f  sele cted pr ac tice s by farme rs it was concluded 

that farmer s  should be made fully aware o f  t he proposed practices  

and t he advantage s  the se prac t i c e s  possess . Also the idea t hat 

farme rs s hould know of the prin c iples of bre e ding and selec tion 

was endors e d  by the r e sults o f  this section . 

D .  Wool Handling 

Farme r s  in general did not re spond wit h confidence t o  t he 

que s t ions in this sec tio n .  

I .  W o o l  Handling On-Farm -

In t he authors  opinion only two farmers c ould adequately s tate 

t he purpose of skirtin g ,  however in de scribing what was a c tually 
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done when skirting i t  w as felt that many farme rs in fact kne w 

t he purpose o f  skir ting and may have been skir ting with good 

reason . 

Only one farme r c ould d e s c ribe the line s his wool was 

c lasse d into for sal e although thirty two farmer s  knew the 

number o f  main fle e c e  l ine s in their clips . 

I I . Knowledge o f  Wool Terms -

The knowle d ge o f  the meaning o f  wo ol terms used by 

brokers and e xtension personne l was very l imited as can be s e e n  

by the r e sults  i n  tab l e  IV.  Added to this only t e n  farme rs 

knew the style grading of the ir wool and mor e t han hal f did 

not make the de cision o n  the me thod o f  pre paration o f  the ir 

wool clip . 

Another area whe re t he farmers we re ill - in forme d was o f  

price di f ference s e xist ing between wool o f  d i f ferent style s ,  

quality number or count and trade type s .  Approxima tely one 

quarter o f  the farme r s  knew price di fferential s  e xisted and 

could s tate the appro ximate price  dif ferential be twe en s tyle s  

and between trade type s and two- fifths o f  t he farme r s  knew and 

c ould state  price d i ffere n t ials for quality number or  count . 

I I I . Wool Handling Off-Farm -

Almost  four - fi fths considere d t he y  sold t he ir wool 

in the stated manner be cause the y belie ve d  it was the way to  

ge t either the �e st price ' or ' a ' sure price� The remainder 

e it he r  knew of  no o t he r  way o f  se lling woo l  or  had been 

advised t o  sell in the manne� state d .  

Almo st three - quar ters o f  the farmers r e ceive d a brokers 

report of  some sort  but i t  semms doubt ful t hat the se wou ld be 
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o f  muc h  value to many o f  the farme rs in view o f  their l ack 

of knowle d ge o f  the wo ol terms containe d in such a report . 

Thre e - fifths o f  the farmers were willing to a c c e pt t he 

broke rs valuat ion as the re serve price , the remaining two

fifths dis cussed the price wi th the broker and some time s s e t  

a higher re serve price . 

I t  has been s hown that the farmers in general lack a 

knowle dge o f  wool and wool handlin g e specially w i t h  re spe c t  

t o  the wool terms u se d  by broke r s  and e xtension pe rsone l .  

The hypo the sis t hat North I sland farme r s  running crossbred 

sheep are NOT conversant wit h the various alte rna tive ways 

in which their clip might be prepared for disposal and 

disposed of and are there fore NOT able to choose al t ernative s 

which may be more profitable than the one currently u se d ,  was 

there fore accepte d . 

It was concluded that farme rs need to know the meaning 

of wo ol t e rms be fore wool and wool handling c ould be d iscussed 

wi th the farme r to any great e f fe c t .  Al ternat ive me thods of  

disposal and the preparation for each me thod o f  disposal c ould 

then be ou tline d to the farme r and he cou ld the n  de c id e  the 

me thod be s t  su ited to his clip . 

E .  Personal S tatistics, Conta� t  with Mass Media, Extension 

Personnel  and Other Farmers  

I .  Pe rsonal S tatistics -

Thirty- six o f  the farm e r s  we re owner/ope rato r s , six were 

the manage r  and ma jor  partner in a family par tnership , five were 

manage r s , two were managers and maj or shareholde r s  of a l imited 

family c ompany and one a manage r  o f  the family e s tat e . 
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Eightee n  farme r s  had bou ght the ir own farm , thirteen had 

inhe rited the family farm and thir teen were soldier rehabilitat ion . 

Eigh t  o f  the farmers only had primary s c hool e ducation , 

twenty had spent one t o  two years at high s c hool , twenty one had 

three  to five years at hi gh school while one had com pl e te d  a 

d iploma in she e pfarming at Massey Agricultural Colle ge . 

S e ve n  farme rs were le ss t han thirty five ye ars o f  a ge 

twenty seven were b e tween t hirtyfive and fifty and sixteen were 

more than fifty years of  age . 

On ave rage , the farmers in terviewed had been farming for 

twenty e i ght years and on the pre sent  farm for s i xte e n  year s . 

The farme rs interviewe d were , in the au thor s ' opinion , a 

typical cross-se ction o f  Nor th Island farme r s  running crossbred 

she e p .  

I I .  Contac t  wit h Mass Me dia -

All farme r s  had radio s ,  fifte e n  claime d t hey listene d  

re gularly to farm sessions , thirty one claime d the y listened 

some time s and four said the y  never listene d .  Mo st ( 42 )  o f  the 

farme rs listened to the midday farm se ssion . 

All farme rs who had or were going to buy a television set  

said t he y  would l ik e  to see a farm pro gramme . The maj ority said 

they would like t he pro gramme be tween e ight and nine p . m .  

Fifteen farme r s  purchased a lo cal or provincial newspaper ,  

twenty-nine purchased bo th newspape r s  and six purc hased three 

newspapers . 

Twen ty-e ight c la imed t he y  r e ad �he farming page re gularly 

twenty claimed they some time s read the farming page while two 

never read the farming page . Farme rs were very vague as to t he 
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informa t io n  they obtained from t he farming page . ' Gene ral ' 

informatio n , stock and wool re ports , su c c e ss storie s and 

seaso nal problems were me n t ioned in that orde r . 

Forty seven farmers r e c e ive d from one to seve n  farm 

j ournal s . De finite ideas as to t he type of j ournal article s 

liked  by t he farmer were notable for the ir absence . Repli e s  

we re clas s i fi e d  a s  follows and appear i n  de scending order o f  

pre ference ; suc c e s s  storie s ,  m o s t  articl e s , a l l  type s , farm 

management and bre edin g ,  and farm fore stry . While two ac tually 

burnt mos t  of  the j ournal s with the wrappe rs still on . 

Since mos t  o f  the farmers  l istened to farm s e s s ions on the 

radio and l ike d or would l ike a farm pro �ramme on t e l e vision 

then it  was concluded tha t  contact  with farme rs via t he se media 

would be  u se fu l  in making farme rs aware of the prin c iple s and 

prac t i c e s o f  she e p  breedin g .  T he use of t he se me dia for 

e xplanation o f  wool te rms would be l imited  as it is fe l t  t hat 

to give ade quate de scriptions o f  colour and comparative 

de scriptions o f  woo l  cou ld be te chni cal ly d i fficul t . 

I t  appeared that newspap e r s  could be a more fru i t ful me dia 

than farm j ournals be cause o f  t he ge nerally wide r reade rship o f  

the farming page s o f  newspaper s  compared with the r e adership o f  

farm j ou r nals . 

I I I . Contact with Exte nsion Per sonnel and O t he r  Farmers  -

Fifteen farme rs had r e que st e d  a visit from the Farm 

Advisory O f ficer in the last two years , five for soil t e st 

informat ion and ten for ge ne ral advice . 

Six had re que sted  a visit from the She e p  and Wool Ins tru c tor , 

four for gene ral advice , one t o  sele c t  his two-tooth  ewe s and one 
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to cull hogge t s  on fle e c e  we ight . 

Forty five farmers and forty farmer s  reported  having be e n  

visi te d by a Stock Agent and Wool Canvasser re spe c tively . The se 

were mos tly social c alls to maintain busine s s  conta c t . 

S ix farme rs were  visited  by an o fficer from State  Advance s 

Corporation who ass iste d in drawing up the yearly budge t .  

Six o f  the farme rs we re members  o f  a farm improveme nt club 

two of whom were now on hal f membe rship . 

All farme rs had in the last two ye ars se e n  a Ve terinarian 

or Livestock Instruc tor of the De par tme nt o f  Agriculture . S t o ck 

he al t h  was the purpose o f  the maj ority o f  vi sit s .  

Twenty one farme rs had at tende d farme rs ' con ference s ;  t e n  

farme r s  went re gularly , seven  oc cassionally and five had been  i n  

t he past . 

Thirty t hr e e  farmers a t t e nded field days ; ten farmers 

claime d that  not e n ough field  days were he l d .  

Three  farme r s  be longe d to  a De par tme n t  o f  Agriculture 

discus sion group , s e ve n  said there was not one in t he district  

and five claime d no knowledge of  discus sion groups .  

Fourteen farmers  claimed they at tende d Fe dera t e d  Farme r s  

re gularly and fifteen were members b u t  did n o t  at tend mee t in gs . 

I t  was concluded tha t  farme rs con ference s and field days 

attract a large pro por t ion o f  the farmers and t he se may be an 

ave nue for e xtension of not only wool terms followed by wool 

handl ing procedur e s but also for e xtension of the princ iple s  

and pra c tice s o f  she e p  bre e ding. 
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RECOMMENDATI ONS : 

Base d  on the fore going re sult s  and con clusions the au thor 

re commends t hat e xtension work in the field o f  she e p  and wool 

improvement should concentrate on e nsuring sheep  farme r s : -

A .  be c ome aware o f :  

I .  Principle s o f  she ep bre e ding and sele c t ion . 

I I . Advantage s  o f  using a sele c tion inde x based 

on produ c tive c haracters to sele c t  rams . 

I l l . Advantage s  o f  culling dry two - tooth e we s .  

I V .  Advantage s  o f  marking twin e we lambs to assist 

in sele c t ion of  ewes to j oin or remain in t he 

flock . 

V . Advan tage s  of  ho gge t fle e c e  we ighing to a s s ist  

in sele c t ion of  e w e s to j o in the flo ck . 

VI . The meaning of  wool terms used by broke rs and 

e xtension personne l followed by me thod of woo l  

clip preparat ion and disposal . 

B .  gain skill in : 

I .  Using a sel e c tion inde x to select  rams 

II . Culling dry two- tooth  ewe s .  

I l l . Marking twin lambs and all owing for t he se whe n  

sele c ting ewe s . 

I V .  Hogge t fleece we i ghing and allowing for t his 

when sele c ting e we s .  

V .  Selec t ing between alternative me thods o f  wool 

clip preparation a nd disposal . 

At the awarene s s  stage mass and group media appear the mos t  use ful 



me thods t o  empl oy . Field days , d iscussion groups , shor t cou r s e s  

and farmer s ' conferences  would be t he mos t  u se ful me thods to employ 

in ensuring farmers gain the r e quired skill s .  



84 
B I B L I 0 G R A P H Y 

BARTON , R . A .  ( 1 947 )  "Fertility in the Romney Ewe with Particular 
Reference to the two-tooth " , Proceedings , 
Tenth Annual Mee ting of Sheep Farmers , 
Palmerston North , New Zealand . 

BYRN , Darcie  ( edit . 1 959 ) Evaluation in Extension , H .M . Ives 
and Sons , Topeka , Kansas . 

BIGHAM , M . L . ( 1 965 ) "Report on the Work of  the Sheep and Wool  
Ins truc tors" Unpublished Report to the 
Director , Farm Advisory Div ision , Wellington , 
New Zealand . 

CANDLER , \'i . V .  ( 1965 ) The Role o f  Farm Management Surveys , 
Discussion paper No . 39 , Department of 
Agricul ture Economics and Farm Management , 
Massey University , Palmerston Nor th , New 
Zealand . 

CLARKE , E . A . ( 1 962 ) "Crossbreeding in Sheep" , Proce edings , 
Ruakura Farmers ' Conference Week , Hamil ton , 
New Zealand . 

COCKREM , F . ( 1 958 ) 

DUN , R .B . ( 1 961 ) 

DUNCAN , J .E . ( 1 957a ) 

DUNCAN , J .E . ( 1 957b )  

DUNCAN , J . E .  ( 1 958 ) 

DUNCAN , J . E .  ( 1 959 ) 

"Further Inves tigations on Fac e Cover of  
She ep" , Proceedings , Twenty-Firs t Annual 
Meeting of Sheep Farmers , Palmerston North , 
New Zealand . 

"Fleece  'Neighing '.Vi thout Ear-Tags " . The 
Agricul tural Gazette  of New Sou th  Wales , 
z.g ,  206 , April . 

"What Wool Buyers Take Into Account " ,  New 
Zealand Journal of  Agricul ture , � '  4� 
November . 

"What Wool Buyers Take Into Acc ount" , New 
Zealand Journal of Agriculture , 22, 5� 
December .  

' 'Branding the Curse of  the  Woo l  Industry" , 
New Zealand Journal of Agriculture , 22, 
305 , October . 

"Pheno thiazine Wool S tain" , New Zealand 
Journal of Agricul ture , 22, 1 1 3 ,  August .  



85 

DUNCAN , J . E .  ( 1 961 a )  " A  Good Fleece  Ruine d  by Bad Branding" , 
New Ze aland Journal of Agricul ture , �t 
33 1 ,  April . 

DUNCAN , J . E .  ( 1 961 b )  "Bloom Dipping" ,  New Zealand Journal of  
Agricul ture , 1£2, 1 7 , July . 

DUNC AN , J . E .  ( 1 964 )  "Don ' t  Mix Long Woo l  with Shor t Wool " ,  
New Ze aland Journal of Agricul ture , 1 09 , 
362 ,  November . 

EDGAR , D . G . ( 1 958 ) "S tudi es on the Dry Ewe " ,  Pro c ee dings , 
Ruakura Farmers ' Conferenc e Week , Hamilton , 
New Zealand . 

FESTINGER , Leon and KATZ , Daniel ( edit . 1 953 ) Research Methods 
in the Behavioral S c ienc e s " ,  Hol t , Rinehart 
and Winston , Inc . , New York , New  York . 

HANSEN , � . J . ( 1 962 ) 

HANSEN , W . J . ( 1 965 ) 

"Culling for Wool Improvement" New Ze aland 
Journal of Agricul tur e , 1 02 ,  347 , April . 

"Sheep and Wool Improveme nt " ,  New Ze aland 
Journal of Agric ul ture , 222, 26 , S eptemb e r .  

HENDERSON , A . E . ( 1 955 ) "Faults in the New Ze al and Cool Clip" , New 
Zealand Journal of Agricul ture , 9 1 , 38

_
1 

__ 
Octob er .  

HOCKEY , P . R .  ( 1 962 ) "The Awareness Use and Acc eptanc e of the 
Extension Services  by Suppliers of  the 
Tokomaru Dairy Fac t o ry" , Maj or Dis sertation , 
Dip . Ag. S e . , Mas s e y  University , Palmerston 
North , New Zealan d .  

INKSTER , I . J .  ( 1 955 ) "Fac e Cover and Produc tivity in Sheep , " 
Proc e e dings , Ruakur a  Farmers ' C onference 
Week , Hamil ton , New Zealan d . 

INKSTER , I . J .  ( 1 958 ) "Current Ideas on Raising the Lambing 
Perc entages of Sheep" , Proc e edings , Ruakura 
Farmers ' Conferenc e  Week , Hamil ton , New 
Zealan d .  



INKSTER , I .J .  ( 1 959 )  

LUS K ,  H . R .  ( 1 950 ) 

MEEK , T . A .  ( 1 962 ) 

86 

"Raising the Lambing Perc entage of  Sheep" , 
New Zealand Journal of Agric ul ture ,  98 , 
41 , January . 

"Wool Values Enhanced  by Care at Shearing" ,  
New Zealand Journal of Agriculture , §1, 
3 1 1 ,  October . 

"Some thoughts on Scouring Wool " , Procee dings , 
Twenty-third Annual Mee ting o f  Sheepfarmers , 
Palmerston North , New Zealand . 

MONTGOMERY , R . G .  ( 1 957 ) "Handling Crossbred Wool " ,  New Zealand  
Journal of Agric ulture , 95 , 322 , October .  

PAYNE , Stanley , L .  ( 1 951 ) The Art of Asking Questions , Princ eton 
Universi ty Press , Princeton , New Jersey . 

FENDERS , J . M . A .  ( 1 960 ) "Conclusions of  the International Training 
Centre " , Proceedings , International Training 
Centre on Methods and Programme Planning in 
Agricultural and Home Ec onomics  Extension , 
Wageningen , The Ne therlands . 

RAE , A . L .  ( 1 953 ) 

RAE , A . L .  ( 1 954 ) 

RAE , A . L .  ( 1 955 ) 

RAE , A .L .  ( 1957 ) 

RAE , A . L . ( 1958 ) 

"The Advantages and Disadvantages o f  
Crossbreeding Sheep in New Zealand" , Proceedings , 
Sixteenth Annual Meeting o f  Sheepfarmers , 
Palmerston North , New Zealand . 

"Some Suggested Improvements for  the Present 
Day Romney" , Proceedings , Seventeenth Annual 
Meeting of Sheepfarmers , Palmerston North , 
New Zealand . 

"Breeding for Higher Fertili ty" , Proc e edings , 
Eighteenth Annual Meeting of Sheepfarmers , 
Palmer s t on North , New Zealand .  

"Whi ther Crossbreeding " ,  Pro c e e dings , Ruakura 
Farmers ' Conferenc e Week , H amilton , New 
Zealand . 

"Methods of Selec tion for Lamb Pro duc tion" , 
Proceedings , Nine teenth Annual Mee ting of  
Sheepfarmers , Palmerston Nor th , New Zealand . 



87 

RAE , A . L .  ( 1 963 ) "Breeding for Better Lamb Produc tion " , 
Proceedings , Twenty-fourth Annual Me e ting 
of Sheepfarmers , Palmerston Nor th , New 
Zealand . 

RAE , A . L .  ( 1 96 4 ) "Sele c ting Dual-Purpose She e p " .  Proc e edings , 
Twenty-fifth Annual Mee ting of Sheepfarmers , 
Palmerston Nor th , New Zeal and.  

RAE , A . L .  and CLARKE , E . A . ( 1965 ) "Performance Rec ording of  She ep 
and Bee f Cattle in New Zeal and : A Proposed  
S cheme " , Unpublished Report to  Direc t or 
General of Agriculture , Wellington , New Zealand.  

WALLACE,  L . R .  ( 1 958a) "Breeding Romneys for Better Lambing Perc entage s " ,  
Proceedings , Ruakura Farmers ' Conference Week , 
Hamilton , New Zealand . 

\VALLACE , L . R .  ( 1 958b ) "Breeding Romneys for Be tter Produc tion 
Percentages " ,  New Ze aland Journal of Agricul t ure , 
2Zt 545 , Decemb er . 

WALLACE , L . R .  ( 1 964a) "The Effec t  of  Selec tion f or Fertil i ty on Lamb 
and Wool Produc tion" , Pro c eedings , Ruakura 
Farmers ' Conference Wee k ,  Hamilton , New Ze aland . 

WALLACE , L . R .  ( 1 964b ) "Bree ding Performance of Romneys Improves in 
Long- term Experiment" Ne w Zeal and Journal o f  
Agriculture , 1 09 ,  41 7 , November . 

WATT , K . D .  ( 1 955a)  

WATT , K . D .  ( 1 955b ) 

"Skirting Crossbred Wool" Proce edings , Eigh t e en th 
Annual Meeting of  Sheepfarmers , Palmerston North , 
New Zealand . 

"Method of  Marketing the North Island Wool Clip" , 
Proceedings , Ruakura Farme rs ' Conference Week , 
Hamilton , New Zealand.  



APPENDIX I 

Appendix I contains the questionnaire schedule used in this 

survey.  The author introduced himself and the schedule to the 

farmer  by using the following set introduction . 

"Good • • • • • • •  Mr • • • • • • • •  , Malcolm Smith , Massey 

University . I am conducting a survey on farmers 

attitudes to , knowledge and present prac tices for 

Sheep and Wool Improvement . Your name appears on 

my list of selected farmers and I would like to 

interview you • • • • • • " 

QUESTIONNAIRE SCHEDULE 

A survey of  Nor th Isl and Sheep  farmers to determine attitude 

to knowledge and present prac tices of Wool Improvement . 

Sec tion I The Farm Farm No . 

A .  Gov t .  Valuation :  ------ Date : _________________ __ 

Date of Survey : ________ _ Area :  _________________ __ 

Tenure : --------------------- Altitude : ______________ _ 

Rainfall : __________________ __ Paddock Nos : _________ __ 

Do you intend to  subdivide more? �Y�e�s�------�N�o�----

Railway : ______________ miles Saleyards : ______ __.miles 

Freezing Works : _______ miles Fertiliser Works : ____ mls 

Nearest Main Town : miles 

V i ii 



B .  Land and Condition 

Contour Area 
Flat 

Plough able  
Hill 

I Disc  able 
Hill 

Steep 

Water Supply 

Erosion 

Shelter 

Wee ds and Pests 

Produc tive 

C .  what Fertiliser do you use ?  

Swamp Scrub Bush 

Type : ________________ __ Rate : ac ------..J 

Waste Remarks 

Total 

How applie d : ______________________________ __ 

Expec ted Increase : __________________________________ __ 

D .  Calendar o f  Operations 

Vfuat are the main jobs on the farm during the following 

months ( Management + Main operations + Sales ) .  

July January 

August February 

September March 

October April 

November May 

December June 

ix 



E .  S tock Nos . as at June , 1 965 

Breeding Ewes 

2 th 
4th 
6 th 
4yr 
5yr 
6yr 

Other 
Ewe Hogge ts 
Wethers 
Rams 
Other 

Breeding Cows 

Wnr . Heifers 
1 i year 
2� year 
Wnr . Steers 
1� years 
2� years 
3� ye ars 
Other Cattle  
Bulls 

T o t a 1 ----.J __lEE : T o t a 1 

F .  Intended S tock Increases 

Do you think the farm could carry more stock? 

If yes - Why don ' t  you carry more stock 

Y.  N .  I .  

If  no What are the fac tors limi ting inc rease in stocking 

If  I - at what rate are you inc reasing your stock -------

When do you think you will be fully stocked -------

G .  Wool Produc tion 1964/65 

No . Sheep Shorn 

Wool Produced  

Breeding Ewes 
Lambs 
Hoggets 
Rams 
Dry S tock 
2ths 

Totals 

Bales 

1/S 2/S 

lbs .  ------

Average Pric e  

2/S Detail 

Breeding Ewe Acre  -----------J ----J 

d\ Sold When _____ ....;:;. 

X 

Ewes Hoggets  



H .  Produc tion Meat and Culls 

Lambing % -----------------

Losses % Ewes  

Sales 

How Calculated 

Hogge ts Lambs 

Description No . Sale  Dates Average 
Price  

How Sold 

Ewe Lambs 

Wether Lambs 

Ewe Hoggets 

Wether Hoggets 

2th Ewes 

Wethers 

M . A . Ewes 

5yr Ewes 

6yr Ewes 

1 yr Ewes 

Fat Ewes 

Other Sales 

Sec tion II  At titude , Kno wledge and Present Prac tice o f  

Wool Improvement 

A .  S elec tion of Rams for Replacements 

Who picks your rams for replacement? 

How do you select the Stud or Farm from which you pick 

your rams? 

Where in relation to you is the s tud or farm situated mls . ----

What type o f  country is the stud( s )  on? Same 

Similar Better ------

Xi 



How many rams do you require e ach ye ar and what choice 

do you h ave? Rams bought No . per year 

Picked from No . per ye ar 

Vfuat char acters do you look for when picking your rams ? 

What characters do you selec t  agains t when picking your rams ? 

\fuy have you chosen to sele c t  for these  charac ters?  

B .  Produc tion Records 

What produc tion records of the rams o r  their parents ( sires  

and dams ) do you  ob tain from the  breeder to  help you  in 

picking of rams shown to you? 

If obtained - What emphasis do you place on these  records 

when picking rams ? 

Do you think records of the rams , from which you pick your 

replacements , are a good guide to the rams ability to 

produce  be tter offspring? Y .  N . DK.  

c. Ram Management 

What is your present system o f  culling the rams which you 

have on the property? 

Age 

Other 

Other 

Fertility 

Wool 

Xi i 

Tested Harness 

Mouths % Fittest  -----· 



What % age of  rams to ewes do you use? 

lfuat Age groups is the flock split  into at tupping? 

How are the rams allocated among these ewe age groups 

How are the rams alloc ated during the tupping period? ______ __ 

How long are the rams out? 

Sec tion III 

A .  Selec tion o f  Ewes for Replacements 

dates . 

Vfuo does the selec tion of ewes to  join or remain in the 

flock? 

At what ages do you cull your ewe s ?  

Lambs 
Hog ge ts 
2 ths  
M . A .  

5yr 
5yr + 

Other 

From No : � :  

What char ac ters do you select for when culling/buying? 

Why do you select  for these charac ters?  

-------

------------------------

What characters do you cull against? __________________________ __ 

Why do you cull against these  charac ters? 

B .  Selected Prac tices 

----------------------

Have you ever culled to obtain a higher lambing percentage ? 

Yes No if yes  - How do you do it?  

if  No  - Do  you  know how to cull for higher lambing % age 

among your ewes? Yes No 

Xi i i  



If  yes - wh y don ' t  you s e le c t  for higher lambing 

% age .  

If  no  told - Woul d  you b e  willing to try these 

me tho ds of select ion . 1 Y/N 

If  no - Why not ?  

2 Y/N 

If  no  - Why no t ?  

Have you ever culled for greasy fleece we igh t ?  Yes . No . 

If yes - How do you do it?  

If no - Do you  know how to cull for  gre asy fle e c e  

weight ? Ye s .  No . 

I f  yes - Why don ' t  you select  for hi gher  gre asy 

fleece weigh t ?  

I f  no told - Would you be  willing t o  try these  

S e c tion IV 

A .  Handling 

methods of selec tio n .  

I f  n o  - '.Vhy no t? 

If  no - Why not? 

When do you shear? 

Age : 

Lambs 

Hog ge ts  

2 ths 

Mature 

Rams 

Other 
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1 Y/N 

2 Y/N 

Time : 



Why do you shear at this ( these ) time( s ) ?  

Ewes 
Hogge ts ____________________ _ 

Rams 
Lambs 

Have you cons idered she aring at other times of the 

1 .  Pre-Lambing yes no 
2 .  Pre-'Neaning yes no 
3 .  Second Shear Whole Flock yes no 
4. Sec ond She ar 2th yes no 
5 .  Other 

Why do you r e ject  the idea of shearing? 

1 .  Pre-Lambing 
2 .  Pre-Weaning 
3 . Second Shear whole  flock 
4 .  Second She ar 2ths 
5 .  Other 

·.Vho shears the sheep on your property? 
Who prepares the wool  for sale on your property? 
How is the wool skirted on the farm? 
#hat do you regard as the main purpose of skirting? 
What lines is  the wool classed into in the shed?  

( re-class or  bin ) in the store 

year? 

What are the style grades of  the fleece wool lines?  A.  BB . 

BB/B . B .  B/C . C .  D .  

How do you decide which me thod t o  use when preparing your wool 
for sale?  

B .  Knowledge o f  Wool Terms 

What do you understand by the wool terms? 

S tyle 
Quality No . 
Yield  
Preparings 
Cardings 
Woollen Cardings 
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Paper Felts 
Coun t  
Type 

Did you know there  was a price  differential be tween : -

Styles 
Quality No . 
Trade Types 

yes 
yes 
yes 

no 
no 
no 

If yes - What would you say was the amount of this 
dif ferential be tween : -

S tyles 
Quality No . 
Trade Types 

______________ d .  
_______________ d .  
_______________ d. 

C .  Off Farm Handling of Wool 
How is your wool sold? 

As is in Auction 
Binned Auc tion 
London ( detail ) 
O ther 

--------- Classed Auc tion ------------
R/C Auction 
Itinerant Buyer ------------

Why do you sell your wool in this manner ?  
Do you have rec ords o f  wool sold and/or brokers reports? __ __ 
Do you always ac c ept the brokers valuation as the reserve 
price . Yes . No . 

I f  no - How much do you usually increase by d .  

Do you consider the brokers specifications adequate . Yes . No . 
I f  no - How do you think these may b e  improved 

Section V 

A .  Farrper and Family:  
What is your status on the farm? Owner 

Farmer � Family 
Age : 
Primary School : 
Sec . School : 

xvi 

------ Manager 
Labour 



University or 
College : 

Course : 
Age Left : 

Farm Inherited ,  Bought , Own & Land , Rehab . Other . 

Farmer - Experience yrs . Present Farm _____ yrs . 

B .  Media 

Radio -
Do you have a radio? 
House Car Por tab le -----

Do you listen to farm sessions ? 
Regularly 
Station 

Sometimes 
Time ( s )  

Other 

Never 

What S tation ( s )  do you lis ten to for other programmes ?  
Station Time ( s )  

T . V .  -
Do you have a T . V . Set?  Yes . No . 
Would you like to see a farm programme?  Yes/No . Time 
What type o f  programme would you like to see?  

Newspaper( s )  -
What daily newspapers do you receive ? 
1 .  _____ _ 2 .  ____ _ 3 · ------ 4 .  ------
Do you read the farming page : Regularly , Some times , Never . 

What information do you get from the farming page ? 

Journals -

What farming j ournals do you receive? 1 .  

2 .  ____ _ 4 .  

6 .  ------

What type o f  article do you like best? 
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C .  Contac t with Advisory Officers and Other Farmers 

What Advisory Officers have visited your property in 

the past 2 years ? 

Officer Request  or  How Often Reason for 
Come Time Spent Visit  

FAO Dept . of 
Agriculture 

Wool Instr . 
Dept . o f  Ag . 

S toc k Agent 

Wool Canvasser 

S . A . C . 

Catchment Brd . 

Ve terinarian 

Farm Improvement 
Club 

Other 

Do you attend : -

Achieve 
ment 

Comments Comments 
Farmer ' s  Conferences 
Field Days 
Discussion Groups 
Federated Farmers 
Other Gatherings of 

Farmers 

Yes No 
Yes No 
Yes No 
Yes No 

Yes No 

On what sub j ec ts do you obtain information at these 

gatherings? 
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APPENDIX I I  

Appe ndix I I  contains a repor t submitted to the Dire ctor o f  

the  Farm Advisory Division o f  the De partment o f  Agriculture o n  t he 

�ork o f  She e p  and Woo l  Instru c tors  based at ; Dune din ( 2 ) , Chris tchurch  

( 2 ) , Blenhe im ( 1 ) , Fe ilding ( 1 ) ,  Wan ganui ( 3 ) , Has t ings ( 1 )  and 

Gi s borne ( 2 ) . 

REPORT ON THE '.iiORK OF THE SHEEP AND WOOL 

A . Introdu c t ion 

INSTRU CTO RS 

By N . L . Bigham 
Wool Advisory O fficer 

During the last three months I have visited  the following Sheep 
and '. iool Ins t ructors 

In ge neral I spe n t  mos t o f  the time in each centre with the Senior 
Sheep and . 1ool Ins tru c tor . The time spent with each varied from two to  
five days and in gene ral this appeared to be su f ficie nt to  observe and 
d i s cu s s  flo ck improvemen t work with each ins tructor . 

B . Flo ck Improvement Work 

( a )  In trodu ction 

Each Instru c t o r  appe ar s to have his own par t i c ular approach to 
f l o ck improvement  work , be i t  on S tud prope r t ie s or Comme rcial farms . 
The Ins tru c tors say that thi s individuality is dictated by the par t i cular 
c o nditions pre vailing in the ir ar ea . In a few areas this may be so . 
Ho wever , I fe el that the main reason for this individuality i s  the lack 
o f  knowledge o f  just  w ha t  is invo lved in selec tion for produ c tivity . 
The re fore , they have int erpre t e d  this in different ways with the re sult 
t ha t  they have different approache s to the pro blems . 

( b )  Commercial Flo cks 

1 .  Re turns pe r Sheep or  Returns per Acre . 

All Ins truc tors appe ar to  appre ciate that the impor tant 
factor t ha t  c oncern s  t he farmer is the re turns he can make off a given 
area of lan d .  Howeve r , I fe e l  that in many cases  the Ins tru ctors are 
t hinking in terms o f  re turns pe r s heep  ( e spe cially from wool ) rather 
t han re turns per acre . This is due to the fact t hat many o f  the 
Instru c to r s  are culling as heavy as is possible . This has caused  s he e p  
numbers to remain static o r  increase very slightly on the prope r t y .  
Be tter re turns would b e  obtained  i f  the I ns tru ctors worked i n  close r  
l iaison w i t h  the Farm Advisory Officers t o  encourage farmers t o  build up 
t h e ir stock numbers . This would c e rtainly increase re turns/acre and i f  
i t  was combined suc c e s s fully w i t h  a s e l e c ti on pro gramme for returns pe r 

X i  X 



sheep  ( and I see no reason why this cannot be done ) t hen bo th re turns 
per acre and re turns per sheep  can be improved greatly . 

2 . Scope o f  Work 

Most of the Instru ctors have concentrated almost  entirely 
on the wool side of flock improvement and have not taken in to account 
fertility aspe cts  whatsoever . This approach I feel is very wrong and 
is likely to lead to trouble at  an early stage . I fee l  that the 
approach should be one of combined sele ction for all produc tive 
characters  rather than sele ction  for only one , in this case wool . I f  
fertility aspe cts  are not considered there is likely to  b e  a de cline 
in lambing percentage be cause o f  the pre sence of the negative 
correlation between fertility and fle e ce weight . In a few cases the 
Instructors  have shown an ac tual increase in lambing percentage in 
flocks which they have culled for fleece  we i�ht by visual appraisal . 
I t  is likely , however ,  that this increase in fertility is no t a gene tic 
increase and is confined to  that  particular generation . 

3 . Specific Problems 

Each  Instructor appears to have what he considers to be 
spe cifi c  problems in his area . Generally speaking , however , I am o f  the 
impre ssion that the se problems really do no t exist , bu t are o f  the 
Instru c tors own making. For ins tance one Instruc tor is culling heavily 
against sheep with broken back wool . He considers that such back wool 
will le t water int o  the fle ece  which causes the fle e c e  to be stained . 
The available evidence from experimental work at Lincoln Colle ge sugge sts  
that all wool will ge t we t whe ther the sheep has a nice  that ched back 
or not . The important thing appears to be the spe ed  at which the fleece  
drie s out after rain . This de t ermine s whe ther the fleece  will be 
staine d . There fore it is likely  that this Instruc tor is spending a lot 
of time and energy culling for some thing which probably has a very , very 
low heritability and which is probably giving lit tle or no re sult . 
During this heavy culling also he is pro bably culling she ep  with heavy 
fleeces  and could conceivably be actively selec ting against fle ece weight 
in  some flocks . 

O ther  instructors are culling heavily against hair and some are 
endeavouring to eliminate hair comple tely from the flocks they are 
dealing with . This policy o f  comple te elimination o f  hair from the flock 
is in my opinion not a good one . I t  is felt by a number of people that 
to increase fle e ce weight  gene tically you have to tolerate some hair 
be cause o f  the known positive correlation be tween fle e c e  weight and hair . 
This has happened in the Progeny Te st  flo cks at Massey  University. 
Fle e ce weight has increase and the fle e ce s  have tended to be come slightly 
hairier .  However , I feel  that the de gree of  hairine ss  should be  
controlled to some extent . I t  has been shown that  Wool Buyers cannot 
detect hair in wool until the amount of hair ge ts  to the level of about 
1 5%. There fore , I would sugge st  that this would be the level o f  
tolerance for hair . I t  i s  likely that  i f  this practice o f  culling hair 
from t he flock is continued  then flee ce weights may de cline due to the 
presence of  the positive correlation .  
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I t  would appe ar there for e , that mos t  of  the Ins tru c tors lack the 
basic knowledge o f  what t o  s e l e c t  for or  s e l e c t  against and w ha t  result  
to  e xpe c t .  The fle e c e  o ffers t hem a wide variety of  factors , some 
measurable and some not , to whi ch they can apply selec tion pre s sure and 
hope for re sults . 

4 .  Fertility Aspe c t s  

Only two of  the Instru c tors I visited  were taking fertility 
aspe c t s  into account  in their flock impro veme nt work .  One of the se was 
ac tively sele c t ing  for fertility by ge t t ing farme rs to mark their mul tiple 
birth e we lambs while the o t he r  was e ndeavouring to raise t he l e vel o f  
fertility in his area by drawing the at tention of  the farmers t o  the 
impor tance of havin g well reared ho gge t s . All o t her Ins tru c tors  have 
appe are d  to con c en trate entirely on wool improvement and in many cases  
this improvemen t  appear s to  be in  wool  quality rathe r than wool quantity . 
It  is like ly that i f  fertility aspe c t s  are not considered a d e c l ine in 
lambing percentage may result  in the long term. 

3 . Me t hod  of  Culling Used 

( a ) Visual appraisal of  wool on the She ep ' s  Back 

This me thod is used  by a number of Ins tru c tors  and 
appear s to be based on the fol lowing fac t ors . 

1 .  �uality Number 
2 .  Type an d length of  S t aple 
3 . Bulkine s s  of \Jool 
L Colour of  wool to a minor e xtent 
5 .  Economic faults  su ch  a s  handle and hair are also 

conside re d . 

The idea be hind this a nproach appears to be that the she e p  with a go od 
we ight of  wool ( visually asse ssed as su c h ) o f  good s tyle is the sheep that  
has adapted itse l f  to  that par ticular pr operty . For young she ep  this is  
probably true bu t be t ter and quicker r e sult s would be  obtaine d by  fle e c e  
weighing and culling o n  fle e c e  weight . For older she e p  this t heory 
probably doe s not hold , however , as the e we cou ld have a high fle e c e  
we ight  be cause o f  a number o f  reasons . The ewe may have be e n  dry t hat 
ye ar or may have lambed but the lamb die d at or soon after b irth .  

This approa c h  o f  visual appraisal appears to  corre spond very closely 
to the  approach of  the pro f e s sional she e p  classers in Austral ia . 
Aus tralian re search worke r s  have shown that the she ep  clas s e r s  are only 
about 60% e fficient in sele c t ing merino sheep  for fle e c e  w e igh t . It 
is l ike ly that this is so in New Ze alan d in the visual asse s sment o f  
fle e c e  weight i n  t he Romney . 

( b ) Culling for Economic Faults 

The main faul t in all areas ac cording to the Ins tru c t ors 
is hair . As dis cussed above most  Instruc tors are ac tively s e l e c ting 
against hair . Other "e conomic " faults  being sele c te d  against are 
mushine s s , weak back wool , kempy wool , harsh handle , short  staple length , 
t ippine ss and spindly staple s .  
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S ome Instruc tors are dividing flo cks into No . 1 and No . 2 flo cks 
on the d e gree o f  fault . The she ep  in the No . 1  flock are those free 
o f  or  r e latively free of e conomic fault s ,  while those  in the No . 2  
flo ck are those re j e cted be c ause  o f  the degree  o f  fau l t . All pro geny 
of the No . 2 flock is sold o f f  the farm . This t e c hn i que markedly 
reduces  t he int ensity o f  sel e c tion of replaceme nt  she e p . In  the No . 2 
flock t he re will be she ep  with high fle e c e  we ight s but havin g some 
degree  o f  e conomic faul t . Whe t her or n o t  it is e conomical to cull 
the pro ge ny of these she ep  is  a mat ter of cv ntention . I feel  that a 
be t ter approach to  the problem o f  reducing the in tensity of  these 
faul t s  would be by judicial sele c tion o f  rams . For instance if  rams 
we re s e l e c t e d  that were fre e  o r  ne arly free  o f  hair and mated to ewes  
showin g qu ite a high propor tion o f  hair t hen the de gree  o f  hairiness  
would be  reduced  in  the progeny to  quite  a high de gre e . 

Farme rs who have been mat ing a proportion o f  their ewes  to fat 
lamb sires  are also using this techniqu e of a fault fre e  fl o ck and 
a flo ck with faults . The flo ck with faults is mate d  to t he fat lamb 
sire . Howe ver , one pro blem here has be en that many farme rs have be en 
pu t t in g  a ve ry high proport ion o f  the ir ewes  to  t he fat  lamb sir e . 
The r e sult  o f  this is that all or ne arly all the white  fac e d  female 
pro ge ny has to be kept to ke e p  flo ck numbers up and this is causing 
a gradual de cline in the produ c tivity o f  their she e p . The Ins tructors 
concerne d are  endeavouring to  ge t the farmers to mat e  a higher 
propor tion o f  the ir e '..ve s to  the Romney ram . 

( c )  Fle e c e  weighing 

In mo s t  cases  fle e ce we ighing is  be ing used 
primarily to e st ablish the mos t  suitable quality No . for a par t i cular 
prope r t y . Fle e c e  we ights and quality No . are take n for one age group 
within the fl ock . The average fle e ce w e i cht fo r each quality No . is 
then found and these  average s are compare d  to Pro f . He nde rson ' s 
Economic Re turns table . The results o f  this comparison are the n  used 
to de c ide what wool quality No . is best  suited for a particular farm . 
I have t hree  maj or crit ic isms o f  this approach . 

1 .  The de sired quality No . may vary from ye ar 
to year because of c han8e s in environmental conditions . In a 
y e ar o f  bad weather c onditions a quality o f  50/48 ' s may be 
de sirable while in a year of good weather c o ndit ions 46/48 1 s  
may be the mo st  de sirable quality . Usually only one fle e c e  
weighing trial i s  c arrie d ou t and the resu l t s  u s e d  in 
subse quent years in cull ing the 2 tooth  ewe s . It is l ike ly , 
there fore , that in the years after  the fle e c e  we ighing trial 
that de sirable quality  may change . This  may be  so  particularly 
in the case o f  farmer s  de veloping t heir prope rty and active ly 
increasing the ir carrying capacity . Thus be fore the developme n t  
pro gramme was started  t h e  de sirable quality may b e  46 ' s but by 
t he time the pro gramme has finishe d  the n  48 1 s  or 50 ' s  may be 
the de sirably quality . 
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2 .  Thi s t e c hnique is l ike l y  to l e ad the Instru c to r s  
t o  cull ind ividual she ep from the fl o ck that are e xtreme l y  fine 
o r  s trong whic h  could b e  r e turning more to t he farmer t han some 
individual she e p o f  the de sire d qual i t y .  Thi s  could happe n in 
t he fol l o w in g  manner : - The d e s ir e d  qual ity No . found a s  a re su l t  
o f  a fle e ce we i ghing trial w a s  48 • s . The Instru c tor c om e s back 
t he fol l owin g year to cull t he 2 t o o th ewes by visual appr a isal . 
On s e e ing t he re sul t s  o f  the fle e c e  we ighin g trial the Ins t ru c tors  
are biased a gainst individual she e p  of  44 ' s  or 52 ' s whi c h  may be  
r e turnin g more to  t he farmer t han individual she e p of  4 8 ' s  
qual ity . The s e  s t rong and fine w o o l e d  she e p  are usual l y  culle d 
from t he flo ck by t he Ins truc tors . 

3 . I t  i s  l ike l y  that du e t o  c han ge s in wool pri c e s  t he 
w e i ghting giv e n  to the various qua li t i e s  in t he Economic Re turns 
t able will c han ge . The re fore it is ne ce ssary to ke e p  su c h  tab l e s  
up to da te . This has n o t  be en done . The de gr e e  o f  fau l t  i n  the 
w o o l  also influ e n c e s  pr i c e  to  some d e gree and this has no t be e n  
taken i n t o  ac c ount i n  t he table s . 

Onl y  o ne Ins tru c t o r  i s  cul l in g  comme r cial fl o cks almo s t  
e n t irely o n  f l e e c e  w e i ,  -h t and s t yle grading . Howeve r ,  i n  t he 
initial s t a ge s  he is cu l l ins for e c onomic fau l t s  su ch a s  hair , 
e t c . This i s  carried on for a period o f  from three t o  five 
year s , d e pe nding on the intensity o f  fault . After t hi s  pe riod 
all replac ement 2 t o o t h  ewes are s e l e cted  on fl e e c e we ight and 
s tyle gradin g taken at ho gge t she arin g . Be fore shearing , 
howe ver , the ho gbe ts are cul l e d  for ske l e tal faul t s  such a s  
o v e r  and und e r shot j aw ,  fe e t , e t c . 

This me t hod o f  cull ing is by far t he be s t  I o b s e r v e d . 
Howeve r , I am no t sur e  whe ther i t  i s  pro fitable in t he ini t ial 
s t age s  to cull for e c onomic faul t s . It wou ld pro bably be more 
pro fitable to go straigh t  into t he flo ck with fl e e c e w e i ghing 
and not spend t he initial ye ars c u l l ing for w o o l  faul t s . The s e  
e c onomic fau l t s  could probably be e l iminated or redu c e d  in 
intensity b y  c are ful s e l e c tion of r ams . 

( d )  Face Cover 

Mo st Instru c t o r s  appr e c ia t e  the impor tanc e o f  
face c o ver and are a c t ively sele c t ing for open fac e d  she e p . 

( e ) Ram Sele c tion 

All Instru c tors are sele c t ing r ams for comme r c ial 
flo cks . In mos t case s the Instru c to r s  are asking for fle e ce w e i ghts 
bu t u sually t hi s  information i s  not  availab le . Care i s  t ake n to 
se l e c t  rams t ha t  are fre e  o r  as fre e a s  possible from e c o nom i c  faul t s .  
I n  many cas e s  t he re sul t s  o f  the fle e ce weighing trials are b e ing 
used to de termine the de s ired quality No . for t he Rams . Ge nerally 
the rams pur c hased have a quality No . 1- 1i quali t ie s below the 
de s irable quali t y  for the ewe flo ck .  The discussion abo ve on 
de s irable qual i t ie s  c hangin g would also apply here . 
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C . S tu d  Flo cks : 

( a ) Introdu c t ion 

All Ins tructors are now working with S tud Bre e d e r s  bu t I 
feel t hat mo s t  o f  the Ins tru c t ors are not sure what they are s tr iving 
for . In many c a se s this is due to  the comple x of c hara c t e r s  t hat can 
be s e l e c t e d  for . This c an be ade qua t e l y  illu s tra t e d  by l i s t in g  some 
o f  t he fac tors t ha t  the Instru c tors have include d in sele c tion cards 
for the s e l e c tion o f  J tud sir e s . S ome of the se are : 

1 .  Cr imp 
2 . S t apl e length 
3 . Style srading 
4 . Lo ck 
5 . Ba ck , ,ool  
6 . Br i t c h  hair 
? . Tip o f  staple 

i·1o s t  Ins tru c t ors are u s ing se l e c t io n  cards of some sort an d e a c h  
Ins tru c t or c onsiders h i s  t o  b e  the b e s t  fo r his are a a s  he has e volved 
that  par ticular card to suit  l o cal co nditions . Be fore you can include 
a fa c t o r  on a card you have to  de fine the fa c t or and be able to measure 
or s c o r e  t his fa c t or su c c e s s fully . This I fe el is n o t  be ing done as 
in my o pinion some of the se fac tors are unde finab le and there fore 
s hou l d  not be in c luded in s e l e c tion card s . 

Only one I n s t ruc tor is t akin g f e r tility aspe c t s  into a c c ount in 
S tud work and all o t her Ins tru c tors are con c e n t ra t i n g  e n t irely on 
�ool . I fe e l  that it is of par ticular impor tance in workin g wi t h  
S tud Fl o cks t ha t  t he approach s hould be a broad one c o ve r in g  all 
produ c t ive chara c t e ri s t i c s  an d not con fined to  w o o l  onl y .  

( b ) Me thod Be ing Use d 

1 .  S e le c t ion o f  Fe male Replacements 

(a ) At least one ins tru c tor i s  culling s tud 2 tooth ewe s 
b y  v i sual a s s e s sme nt o f  fle e c e  w e i gh t . The te c hnique u s e d  is t he 
same a s  de s crib e d  for c omme r c ial fl o cks . 

( b ) One Instru c t o r  i s  supplying a fl e e c e  a s s e s sment 
servi c e  to the S tud Bre e d e r s  in his ar e a . He pu t s  a quality No . 
on t he fle e c e , s c or e s  crimp and staple on a 6- 1 s c ale , and n o t e s  
the handle o f  t h e  wool . The Bre e der re cords fl e e c e  we ight and t he n  
make s u se o f  a l l  t hi s  information as h e  s e e s  fit , 

C c ) Only one Ins tru c t o r  is u sing fle e c e  weight and s tyle 
gradin g  for the sele c tion o f  2 t o o t h  re plac eme n t s . At ho gge t 
she aring fle e c e  w e i ght i s  re c orde d for all the e w e  ho gge t s  and a 5% 
c orr e c tion fac t or i s  appli e d  to the fle e ce weight o f  t he twins t o  
bring the ir fle e ce weight into  line w i t h  single s .  S tyle grading 
is also re c orde d a t  she ar in g . Fle e c e  weight and s t yl e  grading are 
the n u se d  in the se l e c tion o f  the 2 t o o th replac eme n t s . The flock 
i s  culled for " ske le tal " fau l t s  be fore the final s e l e c tion i s  made . 
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( d )  One Ins tru c t o r  is u s in g  Pr o f . Rae ' s Fe r t il i t y  
t able par t i cu larly i n  cu llin g  o f  o l de r  s tu d  e we s . This table i s  
al so u s e d  however i n  se le c tion o f  some 2 t o o th re pla ce me n t s . 

2 .  S e l e c tion o f  S tud S i r e s  

( a )  Mo s t  Instru c t o r s  are u sing sele c tion cards o f  
s ome s o r t  to "assis t "  them i n  sele c tin6 s t u d  sir e s . In general 
t he Ins tru c t o r s  are including too many fa c t or s  in t he se c ar d s  and 
as discusse d above many of t he fa c t ors are unde finabl e  and the se 
make most cards being used unu sab l e , 

( b )  One Ins tru c t or is u s ing fl e e ce w e i gh t  and s tyle 
grading to p i ck ou t t he top rams . From thes e top rams the S tu d  s ir e s  
a r e  sele c t e d  a f t e r  c onsideration o f  a number o f  fac to r s . 

1 .  The ir dam ' s fer tility re cord 
2 . ·\·Jool Type 
3 . Body Type 

This Instru c t o r is also e nde avourinG to ge t his Bre e d e r  to sell 
rams a c c ording tc fle e c e  we ight gr adings . Tho se rams s e l ling for a 
high pr i c e  being the rams with high fl e e ce weishts and t ho s e  which 
sell for a l ow price are those wit h low fle e c e we ight s . 

( c )  S ome Instru c t o r s  are u s ing a fa c t o r  calle d bre e ding 
potential which is t he e s tima t e  o f  fertility of the r am from i t s  dam ' s 
per forman c e  ( i . e . Pr o f  Rae ' s f e r t ility table ) t o  as s i s t  t hem in the 
s e l e c t ion o f  s tu d  s ir e s . 

3 . Gene ral 

S ome Ins tru c t o r s  are assisting S tud Bre e de r s  in ma t c hing 
o f  ewe s wit h rams a t  tupping . The appro a c h  he re app e a r s  to be one o f  
c orre c t iv e  mating w i t h  poor w o o l e d e w e s  b e ing mat e d  wit h go od wooled 
rams and v i c e  ver sa . A l o t  of  a t tention appears t o  be paid t o  a factor 
c alle d "bre e d  potent ial " whi c h  appe ars t o  be  the s c ore (6  t o  1 )  for 
crimp . Thi s fac tor is u s e d  as an inde x of  how typ i c al the  wool is  o f  
t he Romney Bre e d . This fac tor i s  u s e d  dur ing mat c hin g and a ram o f  
go od "bre e d  potential " would b e  mat e d  wi t h  a ewe o f  poor "bre e d  
po tential" and vice ve r sa . The a im o f  ma t c hing appears t o  be  to  ge t 
uni formity o f  body and wool type wi thin the flo ck . 

The approach i s  probably alr i ght so long as the  s e l e c t ion o f  
both male and female replaceme n t  sto ck is a s  e f fi cient a s  is p o s sible . 
This I f e e l  is no t t he case and I feel  t hat the Instru c t ors t end to 
plac e  gre a t er impor tan ce on mat c hing t han they do on the . s el e c tion 
of replac e me nt s . 

D .  Point s  t o  come out o f  Repo r t : 

( a )  The main problem that I fe el is o f  ma j or importance i s  t he 
lack o f  u n i formi ty b e twe en t he Instru c tors in t he ir approach to flock 
improvemen t work . The Ins tru c t o r s  say t hat this is due t o  the 
conditions pre vailing in their ar eas . I have sugge s t e d  t ha t  t his is 
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n o t  so but t hat the individuality is due t o  a lack o f  knowl e d ge o f  
what i s  involve d  in se le c t ion . The re fore I f e el that the fir s t  
n e e d  is the need for a n  e du c a t io nal course  for the Instru c t ors . 
This course should be d e signe d t o  illu s t rate clearly what i s  
involved in s e le c tion and a l l  i t s  rami fica tions . This c ourse  should 
b e  followe d by a s e ri e s  o f  le c t ur e s  on She e p  Bre e ding and the se 
s hould be given by N . Z . Au thoritie s in this fie l d  ( i . e . Pro f . Rae , 
Pro f . He nde r son , T . S . Chan g e t c . ) . This I feel  is t he first e s s e n t ial 
but this s hould be backed up a t  all time s by an ade quate te c hn i c al 
s e rvice o n  whic h the Instru c t o r s  can call whe n they r e qu ir e  add itional 
i n formation . 

From such a pro gramme I f e e l  that the I nstru c t o r s  wou l d  have a 
b e t t e r  unde r s tanding o f  wha t  the ir work really invol ve s and t he r e fore 
b e  ao le t o  carry out t his work more e f fi c iently . 

( b )  S tud Impro vement 

To ge t a more uniform approach t o  s tud work I fe e l  tha t it 
i s  ne c e s sary t o  se t u p  a cen tral pe r formance - re c ording servi c e . 
Pr o f . Rae has discu s s e d  this type o f  service  fo r s tud bre eders in the 
1 964 Mas s e y  Univ e r s i t y  o f  Manawatu S he e pfnrming Annual , p g . 73- 80 . 
I fe e l  that the e s s e nt ial poin t s  in his d i s cu s s io n  should be included 
here . 

I f  one analyse s t he r e su l t s  o f  me tho d s  used in t he su c c e s s fu l  
appl ica tion o f  l ive s t o ck t h e n  t h r e e  e s sen tial featu r e s  a r e  apparent . 
The s e  are : 

1 .  The number o f  c harac teri s t i c s  sele c t e d  for are few 
and the s e  are of maj or impo r tan ce in controlling 
the e c on omic merit o f  the animals . 

2 .  The me a sureme n t  and r e c ording of the per fo rmanc e  o f  
t he ind ividual animal s . 

3 . Anal ysing the re c ords in an appropr iate manner in 
ord e r  to make s el e c tion de c isions . 

Applica tion o f  t he abo ve prin c iple s d e pends on answe ring t hr e e  
qu e s tions . 

1 .  Wha t c haracteristi c s  are t o  b e  conside r e d  in the 
se l e c t i on pro gramme and how impor tant is each o f  
the s e  c hara c t e r i s ti c s ? 

2 .  How c an they be me asur e d  and re c o rde d ?  

3 . What i s  the b e s t  way t o  u s e  t he s e  r e c or d s  in d e c iding 
whi c h  s he ep t o  ke e p  for bre e ding . 

Obje c t ive s 

Pro f .  Rae has s tr e s s e d  the impor tan c e  of kee ping the o b j e c tive s 
as simple as po s s ibl e . The gre a t e r  t he number o f  c harac t e ris t i c s  o f  
she e p  which one s e t  out  t o  improve , t he w e aker i s  t he s e l e c tion for 
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each one o f  t hem and there fore t he slower t he pro gr e s s  in changing 
each c hara c te ri s t i c . In many bre e ding pro gramme s i t  is o f ten 
advantage o u s  to  o ve r simpl ify the  o b j e c t ive s in the int e r e s t  of fas t e r  
pro gre s s . Howe ve r , e ve n  wi th o v e r simpl i fi c a t ion o f  the  ob j e c t ive s i t  
is s t ill ne c e ssary t o  s e le c t  f o r  s e ve ral charac te r i s t i c s  and t here fore 
one ne e d s  t o  know t he relat ive impor tance o f  the c hara c t e r i s t i c s  one 
wan t s  to impr ove . 

Pro f . Rae ' s work a t  Mas s e y  Unive rsity has shown t ha t  in ge ne ral , 
over a wide range o f  c ond itio ns , fertility ranks highe s t  on t he l i s t  
o f  trait s ,  followed b y  fle e c e we i ght whic h i n  turn is m o r e  impor tant 
than s t yle gradin g ,  while conformation ma:l:ce s a re la t i  ve l y  ins i gnifican t  
c o nt ribu t i o n  t o  e c onomic me rit . 

Re c o r d ing Produ c t ivity :  

Takin g  re cords o n  the ind ividual animal co s t s  mo ne y . He nce , it 
is a basic principle t hat only t ho s e  re cords which are to be used in 
s e l e c tion should be in c lude d in a r e c ording sche me . 

Pr o f . Rae t hen outl ine s t he informa tion that shou l d  be include d 
in any s c he me for ram bre eding wi t hin t he N . Z .  Romn e y  bre e d . The 
informa tion re quire d is : 

( a )  Pe digr e e  De t ail s 

De tails o f  t he sire and dam o f  each lamb and i t s  date o f  
birth are r e quired . Na tural ly , t his pre suppo se s a pe rmanent 
ident i f i c a t ion of  each individual and this is pre ferably done w i t h  
some form o f  e ar- ta g . 

( b )  Fe r t ility Re cords 

Al thou gh there  are many ways in which f e r t i l i t y  can be 
measur e d  o n  the individual e we , there are only two me t ho d s  which can 
be used  w i t h  c ompara t ive e a s e , a t  least  in s tud flo cks . The y are : 

1 .  The number o f  Lam b s  reared by a Ewe . 

A ewe will r e ar n o ne , one , two , or very o c casionally , 
thre e lamb s in any o ne ye ar . S o me t ime s t his can be d i vide d fur ther ; 
for e xampl e , distin c t ion can be made within the ewe s havin g no lambs , 
betwe e n  t he t rue dry e we and t he ewe which has l o s t  he r l amb . This 
is t he s imp l e s t  me a sure of l amb pro du c t io n  and t he in formation on e a c h  
e w e  w o u l d  be available from t he re cords me n tione d i n  ( a )  ke pt i n  a s tud 
fl o ck .  

2 . The To tal We ight o f  Lambs Weane d by t h e  Ewe . 

This me asure i s  a re fineme n t  whi c h  r e qu ir e s w e i ghing 
t he lamb s a t  weaning . I t  includ e s  t he in format ion give n in ( 1 ) above 
bu t in addition , t he weigh t  o f  t he l amb s give s info rmation o n  t he 
abil i t y  o f  t he e we s t o  milk and rear t he lambs . 
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Fro m  the viewp o i n t  o f  improveme n t  by bre e ding i t  mu s t  be no t e d  
t hat b o t h  numbe r  and w e i gh t  o f  l ambs we ane d are charac t e r i s t i c  o f  
t he ewe and can only b e  measu r e d  on the e we . No d ir e c t  in forma t ion 
is available on t he r am , t he only indi c a t i o n  of  his l ike ly abil i t y  
t o  bre e d  daughters w i t h  high l amb pr odu c t io n  coming from the 
per fo rman c e  of his fe male re l a t ives . This feature of lamb produ c tion 
mus t  be s t rongly emphasized b e c ause it d i f f e r s  marke dly from mo s t  
o ther c hara c t e r is t i c s  o f  the she e p  which can be measur e d  on b o t h  t he 
ewe and t he ram and t he r e fore can be s e l e c t e d  dire c t l y  in b o t h  s e xe s . 

( c )  Fl e e c e  We igh t  

Pre se n t  informa t ion wou ld su gge s t  that fl e e c e  we i gh t s  ne e d  
to  be re corded only f o r  t he ewe and ram ho gge ts i n  t he fl o ck . 
Re cording o f  o t he r  fl e e c e charac teri s t i c s  will de pend on the par t i cul ar 
re qu ir e men t s  of t he bre eder and t he par t i cu lar flo ck . '�uali t y  numbe r 
and fle e c e grade ( s t yle gradin g )  are l ikely t o  be t he two main trai t s  
conside r e d , and i n  b o th case s sub j e c tive a s s e s sme nt is t h e  onl y  
te c hnique available a t  pr e s e n t . 

( I  fe e l  it w ou l d  be advant a geous t o  include w e i ght o f  wool  per 
unit  area as Dr  Co c hran has sugge s t e d  that  this may have a hi ghe r 
heritab i l i t y  t han d o e s fl e e c e we i gh t . I f t his is so t he n  it  wou l d  
b e  adv� n t a ge ous t o  r e place fle e c e w e i ght o f  wool/u nit area o f  sk in . ) 

( d )  Jody weigh t  

Body we i gh t s  o t he r  t han that at w e aning are l ike ly t o  b e  
use ful , no t dir e c t l y  bu t b e cau s e  t h e y  a r e  s t rongly a s s o c ia t e d  a t  
l e a s t  on t he phe no typ i c  l e ve l  with fle e c e  we ight and fer t il i ty . 
Pre sent  e vide nce w ou l d  sugge s t  t hat a we i ght o f  the ho gge t s  a f t e r  
she arin g is like ly t o  b e  o f  value . 

The Use o f  Re c o rds : 

As no t e d  ab o ve , the pra c t i cal pr oblem i s  t o  sele c t  for f e r t ility , 
fle e c e we ight and po s sibly additional traits at the same t im e . iihile 
the re are seve ral ways of doing this , t he most e f ficient m e t hod is by 
t he u s e  of a to tal s core o r  ind e x  whi c h  au tomati cal l y  balance s t he 
di fferent chara c t e r s  so t hat t he be s t  pr e dic tion o f  the bre e d in g  
value o f  each animal can b e  made . By adding t o ge t her t he measureme n t s  
o r  s c o r e s  for e a c h  c hara c t e r  in the appropriate way , t he r e  finally 
re sul t s  a singl e  figure which r e pre se n t s  t he overal l  me r i t  of t he 
animal . Diffe rent sheep can t h en be c ompare d and t he d e c ision whe t he r  
they a r e  t o  be ke p t , o r  cul l e d , arr ive d  a t  on t he basis o f  t hi s  ove rall 
s c ore , perhaps t o  some e xtent  on l o oks . Thus t he per forman ce - re cor din g 
service would s e l e c t  ou t say t he t op . 1 0  rams on t he ir pro du c ti o n  
p o t e n t ial and from t h e s e  t he 3 stud s ir e s  would be s e le c t e d  b y  t he 
bre e d e r  and t he I n s t ru c tor . 

Organisation : 

Pro f .  Rae c o nsiders that t he present s tru c ture o f  the New Zealand 
ram-bre e d ing indu s t ry c anno t u t ilize the approach t o  s e l e c t io n  'as 
ou t l in e d  above . The main e s sentia l  in impleme n t ing su ch an approach 
is t he d e velopme n t  of a pe r fo rman c e -re c o r ding service to  a s s i s t  the 
b r e e d e r s  wit h t he problems o f  measureme n t  and r e c ordin g ,  to o r gani ze 
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the analysis o f  t he re cords ( no t  a d i f f i cult probl e m  with modern 
data-pro c e s s ing ma c hine s )  and t o  pr e se n t  t he records in an appropriate 
form for t he br e e d e r s  t o  make s el e c t ion de c isions . The s e  r e c o r d s  
would a l s o  b e  available f o r  the  br e e d e r  t o  pr e se n t  to  ram buye r s  t o  
a s s i s t  t he m  i n  the ir choi c e . The s e r v i c e  would also  help in the 
in t e r pr e t a t ion and foll ow-up analys i s  o f  t he in fo rma t ion o b taine d .  
I t  shou l d  be remembered t hat no ne o f  t he t e c hniqu e s  sugge s t e d  by 
Pr o f . Rae are at all  remarkabl e . Re c ordin g ,  cent ral anal y s i s  o f  
re c o r d s , and the u s e  o f  s e le c tion ind e xe s  have b e e n  c ommonpl a c e  in 
the dairy indus try o f  this c ountry for the last 30 years or more . 
In e f fe c t , the service  sugge s t e d  here would paralle l in many ways 
tha t  available to the dairy indus try . 

In an swe ring t he que stion o f  who shou ld re cord , Pro f . Rae has 
sugge s t e d  t hat par tly be c au s e  o f  the pr e sent  stru c tu r e  of t he ram 
bre e d ing indu s t ry an d par t l y  b e cau s e  many of the mul t iplyin g flo cks 
are qu i t e  smal l , t he mo s t  e f fe c tive appl ication of re co rding in the 
ini t ial s tage s  would be a c h ie v e d  i f  some 50 of t he l arger fl o cks 
( 500 ewe s or more ) were includ e d  in t he re cording s c h e me a s  
per forman ce-bred f l o ck .  

I t hink that the Ins tru c t o rs are now working wi t h  t he number 
o f  flo cks ne e d e d  to ini t ia t e  the  s c heme su gge s t e d  by Pro f . Rae and 
all t ha t  remains is t o  ge t su c h  a s c heme organi s e d  and workin g . 

In sele c t ion o f  female replaceme n t  for the fl o cks s imilar 
informa t ion t o  the above wou l d  probably also be ne e d e d . How e ve r , 
t he int e nsity o f  s e l e ction for female r e placeme nt s i s  qu i t e  low 
c ompar e d  �it h that of the replace me n t  sir e s  and t h e r e fore t he amount 
of ge ne t i c  improv eme nt from t he ewe fl o ck is mu c h  l e s s  t han from the 
rams . The re fore t he s e l e c t ion of female replaceme n t s  is not n e arly 
so imp o r tant and c ould pre fe rably be done by the b r e e d e r  himse l f  with 
t he he l p  of t he I ns truc tor w i t h  the re cords tha t ar e ava il able . The 
re c o r d s  would in c lude p e d i gre e de tail s , fertil i ty r e c ords , fle e c e  
w e i gh t  ( pe rhaps w e ight/unit ar e a )  and body wei ght . The infor�ation 
b e ing c o l le c t e d  at t he ho g�e t s tage . 

( c )  Comme r c ia l  Impro veme nt : 

The only avenue availab le t o  t he c omme r c ia l  farmer t o  
improve his she e p  i s  through t he path ewe s t o  bre e d  e w e s  unl e s s  he 
s tar t s  t o  bre e d  his own rams on his prope r ty . The r e fore , it  i s  
impor tant fo r the c o��er c ia l  farme r t o  unde rstand t he ne c e s sity o f  
fle e c e  weighing an d fer til i t y  marking t o  assis t him i n  the s e l e c tion 
of female re p lace me n t s . 

This I fe e l  is t he j o b o f  the Instruc tors t o  e du c a t e  t he farme r s  
and e xplain how this c an b e  c arri e d  ou t . The information o n  me t hods 
o f  fl o ck impro ve me n t  in c ommer c ial f l o cks is available and just has 
to be pu t into prac tice . Thu s fl e e c e  weighing me t ho d s  and ways o f  
ide n t i fyin g clas se s o f  s he e p  wit hin a fl o ck t ha t  d i f fe r  in the ir 
l amb produ c tion po tential are availabl e  and I fe e l  t ha t  i t  is the 
I n s t ru c t or ' s  j o b  t o  adapt the se me thods t o  their own l o cal c onditions 
and to imple me n t  them o n  as w ide a s c ale as is p o s s ible . 
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( d )  The Ins t r u c tors ' dutie s c over quit e a lar ge fie l d . 
The se du t i e s  are : 

1 .  Fl o ck Improveme nt Work 
2 . �o o l  Handling Demons t ra t io n s  
3 . Wo o l  Judging - fl e e ce compe t itions and 

wo o l  handl ing compe t i tion s . 
4 .  Adv i c e  to farm e r s  
5 .  Fie l d  days 
6 . Wo o l  sale repor t s  
7 .  Radio Broad c a s t s  
8 . De s i gning Woo l  sheds , yard s and dips 

I t  is fe l t  t ha t  there is ne e d  for a lis t  of prio r i t i e s  to  be 
drawn up for t he Instru c t ors to illu s t r a t e  the importance  of t h e  
variou s aspe c t s o f  t he work . I t  i s  obviously mu ch mor e  impor tant 
to be working with a stud br e e der t han i t  is to be s i t ting in an 
o f fice drawing a p l an for a new wool s he d . Unfo r t unately t he t hr e e  
maj or s e c t ions o f  the work , flo ck improveme nt , wool handl in g and 
j ud gin g , re quire t ime prior to and o ve r s he aring . Ho we ve r , I feel  
that  it  is s t ill of  much gre a t e r impo r t ance  to de vo t e  al l t he t ime 
to f l o c k  improvement than t o  spend val uable time w i th t he o th e r  
s e c tions o f  t he wo rk . 
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.TRAINING PROGRAMME FOR S HEEP & WOOL INSTRUCTORS 

1 .  S e l e c tion - what i t  is and how i t  o pe ra t e s . 

a ) Ge ne t i c  Cons t i tu t i o n  o f  a Population 

1 )  The ge ne and ge n e  fr e qu e ncie s 
2 )  Change s in ge ne fr e quency 

b ) Varian c e  

c ) He ritability 

d ) S e l e c t ion 

1 )  Re s ponse to  s e l e c t ion 
2 )  Me a sureme nt of s e l e c tion 
3) Correlat ions 
4 )  Re pea tibil i t y  
5 )  Me thods o f  s e le c tion 

e ) Ma ting S ys t ems 

2. C ompone n t s  of Fle e c e Je i gh t s  and problems in in terpre ting fle e ce data . 
I t  is fe l t  that many Ins tru c t ors do n o t  appr e c i a t e  that a comp l e x  o f  
c har a c t e r s  make up f l e e c e  w e i ght . The compl e x  can be illu s t ra t e d  by 
re fe r e n c e  to t he followinc d iagram . 

Greasy Fl e e c e  Je i gh t  

1 
V1e i gh t  o f  Wo o l  

Gr ease Mo i t  e t c .  per unit area o f  
skin 

Density o f  
fibre s 

i 
Ave r a r;e fibre 

w e ight 

.. �"f t· � I 
Ave ra ge fibre Ave r a ge fibre 

l e n gth d i ame ter 

Total wool 
bearing are a  

l 
I 

Bo dy w e i gh t  

�' 
Specific  gravity 

of wool 

This complex make s fl e e c e  data very difficult t o  inte rpre t .  

3 .  Ext e nsion Me thods 

It is fe l t  t hat a p e r i o d  of t im e  spent on e xte nsion me thods w ou l d  be 
w e l l  wor t hwhi l e . 

4 .  Bud ge t t in g  

Time s p e n t  learning a n d  d o ing simple budge t t ing would be w e l l  
w o r t hwhile . 
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5 . A Discu s s i o n  on Ge ne t i c  pro blems in incre asing the produ c t ivity 
of the Romney . 

6 .  Re sul t s  o f  curre n t  r e search in S he ep & Wo o l . 

1 .  Fa ce c o v e r  

2 . E f fe � t s  o f  shearing 

3 . Fe rtility and Fl e e c e  ', ie i ght S e l e c t ion . 
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APPENDIX III 

Appendix III  contains a description of  the me thod used and the 

re sults of an e valuation carried out by the author to de termine the 

increase in knowledge and re tention o f  some basic statistical terms 

by members o f  the Sheep and Wool Division staff .  

METHOD : 

Tests o f  the knowledge of some basic statistical terms  were 

carried out at the be ginning and end of the first  in- service 

training course and a year later at the be ginning of  the se cond 

in-service training course . 

A que st ionnaire ( shown below ) was designed to te st  knowledge 

levels . The questions were de signe d  to minimise gue ssing by the 

re spondents .  This was done by using multiple choice questions 

which consisted basically of two right answers , two feasible but 

wrong answers , a ' none o f  the se ' answer and a ' don ' t  know ' answer .  

The answers which were taken a s  corre ct  are shown t hus  C!) . 

SHEEP AND WOOL INSTRUCTORS IN-SERVICE 

TRAINING COURSE QUESTIONNAIRE SCHEDULE 

NAME : DISTRICT : 

In  Que stions 1 - 9 put a CROSS in the box opposite the Answer OR 

Answers you consider corre c t .  

1 .  In Statistics a population re fers : -
(a ) to a colle ction o f  obje cts , individual s ,  numbers , 

or cate gories .  

( b )  only to a collection o f  people . 

( c )  only to a colle ction o f  individual measurements . 
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( d )  to None of  The se  

( e ) Don ' t  Know 

2 .  A Variable re fers to : -

(a )  a non-constant measurement  

( b )  a changing situation 

( c )  a source of variation 

( d )  any quantity , c haracter or measurement that 
varies  

( e ) none of  the se 

( f ) Don ' t  Know 

3 .  A Random  Sample i s  a Sample where : -

( a )  all members o f  the population are included 
in the sample 

( b )  all members o f  the population have an equal 
c han ce of be ing included in the sample 

( c )  at least 10% o f  the population is included 
in the sample 

( d )  individuals of the population are chosen at 
random 

( e ) None of the se  

( f )  Don ' t  Know 

4 .  The Mean of a set  o f  result s  i s  always : -

( a )  The number appearing most  commonly 

( b )  A value hal fway between  the highest  and 
lowe st  resul ts 

( c )  the average of  the results 

a . C!)  

b . ( _ ) 

c .  ( _ ) 

d .  <E) 
e .  (- ) 

f .  ( ) 

b . <!) 

c .  () 

d . <!) 

e • (- ) 

f .  ( _) 

a . ( _) 

( d )  a figure de termined from the sum o f  measurements ,  
and number of individual observations d .  <!> 

( e )  None of the se 

( f ) Don ' t  Know 
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5 .  The Variance is : -

( a )  a measure o f  the e xtent to whic h  individual 
observations are scat tered about the mean 

( b )  a measure of the e xtent to whic h  individual 
observations are scat tered about the average 

( c )  a measure determined from averaging the 
highe st and lowest numbers 

( d )  the range o f  the observations 

( e )  None of t he se 

( f ) Don ' t  Know 

6 .  What do Correlations indicate ? 

( a )  That an increase in the mean o f  one variate is 
always asso ciated with an increase in the mean 
of the othe r  variate . 

( b )  the relat ionship be tween two characters 

( c )  the extent which variance of  one character 
depends on variation o f  another characte r .  

( d )  None o f  these 

( e ) Don ' t  Know 

c .  ( ) 

d .  ( ) 

e • ( ) 

f .  ( ) 

a • ( ) 

b . <!)  

c . <!)  
d .  ( ) 

e • ( ) 

7 . The Heritability  Estimates  of  the following for Romney 

lie be tween : -

( a )  Fleece We ight : -

( b )  Fertility : -

I 0 . 2  - o . 4o 

I I  o . 4o - o . 6o 

I I I  Don ' t  Know 

I 

I I  

0 . 05 - 0 . 20 
0 . 20 - 0 . 35 

I I I  Don ' t  Know 

B .  What does Heritability indicate : -

( a )  The proportion o f  variance passed to o ffspring 

( b )  the correlation of offspring performance and 
parents ' performance 
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9 .  

( c ) The indication o f  the rate at which one c harac ter 
will c hange in r e s ponse t o  selec tion for another 
c haracter 

( d ) none o f  the se 

( e ) Don ' t  Know 

Re gre ssion implie s tha t : -

( a ) one variate is de pendant o n  ano ther variate 

( b ) the variation in t he dependant variate is greater 
than t he varia t io n  in the variate upon whic h it  

( c ) 

( d ) 

( e ) 

de pe nds 

a c hange in one variate 
corre sponding c han ge in 

None o f  t he se 

Don ' t  Know 

i s  asso c iated wit h a 
t he othe r  variate 

-
c .  ( ) -

d .  ( ) 

e .  ( ) -

b .  ( ) -

c .  <! ) 

d .  ( ) 

e .  ( ) 

RESULTS : 

The que stions were marke d in each o f  three ways . 

A .  As que stions if all answers given in a par t i cular que stion 

we re c orre c t  t he n  the que stion was marke d corre c t  and given one 

mark . Marked in this way the to tal possible s c ore was ten . 

B.  As corre c t  answers e ac h  corre c t  answer given was allot ted 

o ne mark . Marked in thi s  way the to tal po ssible score was 

se ve nte en . 

C .  Allowance for wron g an swers e ach of the corre c t  answer s  were 

given one mark from which was subtrac ted one mark for e ac h  wrong 

answe r .  Marke d in this way t he t otal poss ible score was sevente e n . 

Twenty one of t he s taff o f  the Sheep  and Wool Div ision comple ted 

t he t hree que stionnaire s .  The following is a list of t he re sult s  

o b tained .  Me thod o f  marking will be de signated A ,  B and C a s  above , 

w hile I de s ignates t he s core s obtained at the be ginning o f  t he first 

c ourse , II the s core s obtained at the end of  the f ir s t  c ourse and I I I  

t he score s o btained a t  the be ginning o f  t he se cond c ourse . 
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RESULTS OF QUESTIONNAIRE 

Respondent A B c 
I II I I I  I II III  I II  III  

1 7 6 8 7 8 8 4 5 6 

2 3 1 0  8 3 1 1  8 - 1  1 1  6 

3 7 1 0  8 7 1 0  1 4  5 1 0  1 2  

4 4 1 0  1 0  4 1 1  1 0  - 1  1 1  1 0  

5 4 7 9 8 7 9 1 4 8 

6 6 9 9 9 1 4  1 2  6 1 3  1 1  

7 5 1 0  9 7 1 0  1 1  2 1 0  1 0  

8 7 9 8 7 9 8 4 6 6 

9 8 7 8 8 7 9 8 4 7 

1 0  7 8 10 7 1 1  1 1  5 1 0  1 1  

1 1  4 9 9 4 9 9 0 8 8 

1 2  4 7 6 4 7 10  -2  4 6 

1 3  7 1 0  1 0  1 1  1 5  1 6  9 1 5  1 6  

1 4  6 8 9 6 1 1  9 2 9 8 

1 5  9 1 0  8 1 4  1 6  1 4  1 3  1 6  1 2  

1 6  4 5 6 9 1 2  9 2 6 5 

1 7 1 0  10 1 0  1 3  1 2  1 3  1 3  1 2  1 3  

1 8  7 8 1 0  7 1 4  1 4  7 1 2  1 4  

1 9 7 8 7 8 1 2  10 6 1 1  7 

20 9 10 1 0  9 1 0  1 3  9 1 0  1 3  

2 1  4 7 7 4 1 1  8 4 8 5 

ANALYSIS OF RESULTS 

A B c 
I II III  I II III I I I  III  

�ean 6 . 1 8 . 5  9 . 0  7 . 4 1 0 . 8  1 0 . 7 4 . 6  9 . 3 9 . 2  

!Variance 4 . oo 2 . 25 1 . 69 8 . 4 1 6 . 75 5 . 76 1 8 .49 1 2 . 25 1 0 . 69 

!Re gression 
I/I I  0 . 22 o . 45 o . 43 

I/I I I  0 . 23 0 . 53 o . 46 
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The d ifferences be tween the A and B t e s t  figure s  and A and C 

t e s t  figure s ,  irre spe c t ive o f  t he me thod o f  marking were highly 

s i gnificant ( P  = 0 . 00 1 ) . 

The mean s  all showed an increase irre spe ctive o f  t he me thod 

o f  marking indicatin g  an increase in knowledge .  

The variance show e d  a de cl ine i n  all me thods o f  marking 

indicating that t he group be came more homo ge nou s .  

S ince the var iance s al tered , due to t he me thod o f  marking ,  

the interpre tation o f  t he re gre s sions be twe en marking me thods i s  

difficult .  Howe ver , there se eme d t o  b e  at leas t a twenty two 

percent increase in knowledge of the "basic statistics"  te sted 

and that this knowledge was re tained by the responde nts for at 

l east one year . 

Judge d  by the minimum increase or twenty two pe rcent in 

knowledge , the retention of thi s level o f  knowledge and the 

redu c t ion in varianc e  be tween members , the course could be 

d e s cribed as a succe s s .  
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APPENDIX IV 

Appendix IV c ontains a condensed version of s ome basic 

principles of  ques tionnaire des i gn and the reasons for the s e  

principl e s  a s  outlined b y  Festinger and Katz ( edi t .  1 953 ) .  

A .  Language 

The primary crit erion f or the choice o f  language is that 

the voc abulary and syntax should offer maximum opportunity for 

complete and ac curat e  communic ation of ideas be tween int ervie wer 

and respondent . Simply stated the language of  the ques tionnaire 

should approximate the language of  the respondent . Language should 

have the element of simpl icity so that the interviewer c an communicate 

suc c essf ully to the least  sophis ticated of  the respondent population 

and at the same time , avoids the appearance of overs implifi c at ion . 

B .  Frame of  Reference 

The que s t ionnaire mus t intro duc e each topic in a form which 

ties into the perc eptions of the respondent and is consis tent with 

the respondent ' s  no tions of what is and is no t salient to the topic 

under discussion . The development of  the topic from one question 

to ano ther must not only me e t  the researcher ' s  criteria for 

reasonableness and logic ; it  must also me e t  those  of the respondent . 

The researcher mus t  be gin at the point "wh ere the r espondent is " it  

must  be respondent-orientat•d. 

c .  Informat i on Level 

A question mus t b e  worded s o  that it t i e s  into the 

respondent ' s pre sent level of information in a meaningful way . No 

unrealistic  assumptions should be made about the expertnes s  of the 
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respondent or the amo unt of  informati on he possesses . The 

importanc e of this l i e s  in the fac t that when the interviewe r , wi th 

the authority of his role , asks the res pondent a que s tion , t h ere is 

an implication tha t  the respondent should be in possession of an 

ade quate answer and that if he c anno t answe r ,  he is somehow 

discredi ted.  Thi s  m ay not only lose  the  ans wer to  a que s tion , but  

may decrease motivation to communic ate . Que stions however are n o t  

necessarily limi t e d  t o  ques tions which every respondent kno ws the 

answer , but caution in wording questions must be us ed when we 

antic ipate that a consi derable proportion o f  respondent s will not  be 

in possession of the ans wer . 

D .  Social Acc eptance  

No que s t i o n  shoul d confront the respondent wi th the  ne c essity 

of  giving a socially ' unac c e ptable ' respo nse . I f  res pondents are to 

answer freely and s pontaneously then we mus t help him to fee l  th at the 

entire range of possible re s ponses are ac c eptab le - acceptab l e  no t only 

to the interviewer but also in terms of  the respondent ' s  own standards 

for himself.  A r e s pondent should not  b e  requir e d  to  give an answer 

which he  feels is s o c ially unacc eptable or feel less  well informed than 

he should be . 

E .  Leading Questions 

Questions should be phrase d  so that they contain no s ugge s tion 

as to the mos t  appropriate respons e . The respondent should not feel 

by giv ing either a favourable or unfavourable answer that he is  

contradic ting the interviewer.  The use of  words which have b e come 

e mo t ionally "loaded "  should be avoide d .  Assoc i at ing a p articular 
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response , of the alternatives availab l e , with a go al s o  desirab l e  

that i t  c an scarc ely b e  denied should b e  avoided exce p t  in s pe cial 

cases . 

F .  The Single Idea 

Ques tions should be l imited to a single idea or to a single 

reference .  Many answers to questions with more than one idea do no t 

permit the researcher to determine whether the r espondent is answering 

one , some or all of the item( s )  mentione d in the ques t ion . 

G. Quest ion Seguenc e 

Questions should be s o  arranged that they m ake most sense 

to the respondent , that is the sequence of ideas in a quest ionnaire 

should follow the logic o f  the respondent . A well designed 

questionnaire facilitates the e asy pro gre ss of the respondent from 

item to item . The sequence o f  ques tions may b e  d e t ermined by what 

is c alled the " funne ll appro ach " . The procedure is to ask the mos t  

gene ral o r  the mos t  unres tric t e d  ques tion firs t and follow i t  wi th 

suc c e s s ively more restric ted questions . Thus th e frame of re ference 

is gradually narrowed within the topic under c ons ideration.  

The firs t two  or  thr e e  questions on a particular topic in  a 

questionnaire may have a dual func tion . On the one hand they are 

inc luded to ob tain information on specific research obj e c tive s , but 

they also help to e ducate and motivate the respondent . 

H .  The Form o f  the Que s tion 

The form of the response should be taken into acc oun t  when 

wording ques tions . The form o f  the response f al l s  into two c at e gories ;  

and "open" or "unrestric t e d" response where the r e spondent is to reply 

in his o wn words and a "closed' or "restricted" resp onse where the 
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respondent is to s e l e c t  from a series of  preassigne d c ategories the 

response c oming clos e s t  to his  own opinion . 

Generally spe aking , the closed question is well adapted t o  

situations i n  which ( 1 )  there i s  only o n e  frame o f  reference  from 

which the respondent c an ans wer the question ; ( 2 )  within this 

single frame of reference the re is a kno wn range of  possibilitie s ; 

and ( 3 )  within thi s  range , t here are cle arly defined choic e po ints 

which acc urately represent the positi on o f  each respondent . 

The open que s t i on generally speaking is adap ted to s i tuations 

whereby the respondent cons tructing his answer as he wishe s ( 1 )  he  

can s tate his own f rame o f  referenc e ;  ( 2 ) indic ate to the int e rviewer 

his de gree of exper tne ss and ( 3 ) indicate to the interviewer wh e ther 

he clearly unders t o o d  the ques tion . 

The advantages and disadvant ages o f  c oding e ach o f  these  types 

of  res ponse should also be known. 

I .  The Pre t e s t  

No matter  how astute the researcher has been in wording 

his ques tions and d e s igning his que s ti onnaire , he  needs to try them 

out with responden t s  be fore launching into the ac tual fie ld s tudies . 

The func tion of  the pre t e s t  is ( 1 )  to s e e  whe ther by analysis o f  

pre t e s t  que stionnaires the responses fulfil the research ob j ec t ives ; 

and ( 2 )  to determine the extent to which the que s ti onnaire me e t s  the 

cri te rion of  respondent orient ation in all its aspe c ts . 
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APPENDIX V 

Appendix V cont ains sourc e programmes designe d by the author 

and Mr . A . H .  Hughes  for tabulating data from interview sche dules on 

the I . B . M . 1 620 computer . The ratios , sums and m e ans and two way 

tab l e  programme s  were wri t ten by Mr . W . G .  Payne , S enior Research 

Assistan t  of the Economics and Farm Management Depar tmen t and the 

his to gram programme by Mr . L.  Thomas , Junior Le c turer o f  the 

Mathematics Department . 

All programmes are written in AFIT and the ob j e c t  deck is 

compil e d  using AFIT Non-Skip C ompiler . The ob je c t  deck produced 

is  th en used b etween an AFI T  Loader and AFIT Non-Skip Subroutines . 

A .  Ratios Programme 

This programme determines up to eigh t r atios from pairs 

of  data from the or iginal data cards and punches a new data deck wi th 

farm number , up to eight ratios and serial number . Care should b e  

t aken that original data c ards are all present and i n  s erial order 

as the punching of the serial number is automatic ally  cons ecutive 

for all ratio c ar ds punche d .  

A lead card is required  b efore the data c ar d  and after the 

pro gramme stating numb er of items on the data c ard ( s )  ( including 

se rial number ) ,  number of r atios to be punche d ,  followed by pairs 

o f  numbe rs indic ating the i tems from whi ch the r atios are to be 

d eterm ined with the divisor l ast of  e ach pair . I f  less than ei ght 

ratios are required  then the pairs should be  c ompl e t e d  with zeros 

to  make a total of  eigh t  pairs .  
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C PUNCH ING R ATIOS FROM DATA TO NEW CARDS WITH SER I AL 
C KEEP DATA IN S ERIAL ORDER 

DIMENS ION S ( 1 00 ) , R ( 1 0 )  
4 1  READ , N , L , M 1 , L 1 , M2 , L2 , M3 , L3 , M4 , L 4 , M5 , L5 , M6 , L6 , M7 , L7 , M8 , L8 

1 DO 1 0 J=1 , N  
1 0  READ , S ( J )  

LR=1  
MS =M1 
LS =L1 
DO 20 JJ= 1 , L  
IF ( S ( LS ) ) 4 3 , 4 3 , 1 3  

1 3  I F  ( S ( MS ) ) 44 , 4 4 , 1 1  
43 R( JJ ) =O . 

GO TO 1 2  
4 4  R ( JJ ) =O .  

GO TO 1 2  
1 1  R ( J J ) =S ( MS ) Is ( LS ) 
1 2  IF ( LR-8 ) 50 , 27 , 2 7 
50 GO TO ( 2 , 3 , 4 , 5 , 6 , 7 , 8 ) , LR 

2 MS =M2 
LS =L2 
GO TO 9 

3 MS =M3 
LS=L3 
GO TO 9 

4 �1S=M4 
LS =L4 
GO TO 9 

5 MS =M5 
LS=L5 
GO TO 9 

6 MS=M6 
LS =L6 
GO TO 9 

7 MS=M7 
LS =L7 
GO TO 9 

8 MS=M8 
LS=L8 
GO TO 9 

9 LR=LR+ 1 
2 0  CONTI NUE 

IF ( L-2 ) 1 6  , 1 7 , 1 8  
1 8  IF( L-4 ) 1 9 , 2 1 , 22 
22  IF( L-6 ) 2 3 , 2 4 , 25 
25 IF( L-8 ) 26 , 27 , 27 
1 6  PUNCH 30 , S ( 1 ) , R ( 1 )  

PRINT 30 , S ( 1 ) , R( 1 )  
GO TO 42 

1 7  PUNCH 30 , S ( 1 ) , R ( 1 ) , R( 2 )  
GO TO 42 

19 PUNCH 30 , S ( 1 ) , R ( 1 ) , R( 2 ) , R ( 3 )  
GO TO 42 

2 1  PUNCH 3 0 , S ( 1 ) , R ( 1 ) , R( 2 ) , R ( 3 ) , R( 4 ) 
GO TO 42 

23 PUNCH 30, S ( 1 ) , R( 1 ) , R ( 2 ) , R ( 3 ) , R( 4 ) , R( 5 )  
GO TO 42 
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2 4  PUNCH 30 , S ( 1 ) , R ( 1 ) , R ( 2 ) , R ( 3 ) , R( 4 ) , R( 5 ) , R ( 6 )  
GO TO 42 

2 6  PUNCH 30 , S ( 1 ) , R( 1 ) , R ( 2 ) , R( 3 ) , R( 4 ) , R ( 5 ) , R ( 6 ) , R ( 7 ) 
GO TO 42 

27 PUNCH 30 , S ( 1 ) , �( 1 ) , R ( 2 ) , R ( 3 ) , R( 4 ) , R ( 5 ) , R( 6 ) , R( 7 ) , R ( 8 )  
30 FORMAT ( F9 . 0 , 8F8 . 2 )  
42 IF( SENS E SWITCH 9 ) 40 , 1  
40 PAUSE 

GO TO 41 
END 

B .  Sums and Means 

This programme determines and prints the sum of th e it ems , 

the r ange of the it ems , the average of the it ems , and the number of  

items in the average excluding zeros . The changes re quired to 

inc lude zeros in the average are shown in the pro gramme . A lead 

card showing the number of i t ems on the data car d  ( inc luding s erial 

number ) is required .  

c 

* 1  

*2  

SUMS AND MEANS PRO GRAM ZEROS EXCLUDED 

1 
DIMENS ION S ( 1 00 ) , T ( 1 00 ) , X ( 1 00 ) , Y( 1 00) , Z ( 1 00 ) , R ( 1 00 ) 
READ , N 

2 

1 0  
2 2 2  

1 2  
2 0  

PRINT 2 4 
DO 1 0 I = 1 , 1 00 
S ( I ) =O . 
T( I ) = 0 .  
R ( I ) =O .  
X( I ) =O . 
Y ( I ) =9999999 . 
Z ( I ) =O .  
DO 2 0  I =1 , N  
READ , S ( I )  
IF( S ( I ) ) 20 , 20 , 1 2  
R ( I ) =R ( I ) + 1 . 0  
CONTINUE 
DO 30 I =2 , N  
T( I ) =T ( I ) +S ( I )  
I F( S ( I ) �X( I ) ) 3 , 3 , 4  

4 X ( I ) =S ( I )  
3 IF( S ( I ) -Y ( I ) ) 5 , 5 , 30 
5 Y( I ) =S ( I )  

30 CONTINUE 
IF ( SENSE SWITCH 9 ) 7 1 6  

6 GO TO 222 
7 DO 40 I I=2 , N  
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*3 Z( I I ) =T ( I I )/R ( I I ) 
IF( T( I I ) - 1 0000000 . ) 40 , 40 , 9  

9 T( I I ) =T ( I I )/1 000 . 
40 CONTINUE 

DO 50 K=2 , N , 8  
PRINT 23 , T ( K ) , T( K+ 1 ) , T( K+2 ) , T ( K+3 ) , T( K+ 4 ) , T ( K+5 ) , T( K+6 ) , T ( K+ 7 ) 
PRINT 23 , X( K ) , X( K+ 1 ) , X( K+2 ) , X ( K+3 ) , X( K+4 ) , X( K+5 ) , X ( K+6 ) , X ( K+7 ) 
PRINT 23 , Y ( K ) , Y ( K+ 1 ) , Y( K+2 ) , Y ( K+3 ) , Y ( K+4 ) , Y ( K+5 ) , Y( K+6 ) , Y ( K+7 ) 
PRINT 2 1 , Z ( K ) , Z ( K+ 1 ) , Z ( K+2 ) , Z ( K+3 ) , Z( K+ 4 ) , Z( K+5 ) , Z ( K+6 ) , Z( K+7 ) 

* 4  PRINT 2 3 , R ( K ) , R ( K+ 1 ) , R ( K+2 ) , R ( K+3 ) , R ( K+ 4 ) , R ( K+5 ) , R ( K+6 ) , R ( K+7 ) 
*5 24 FORMAT ( /23HAVERAGE EXCLUDING ZEROS/ ) 

50 PRINT 2 2  

* 1  
* 2  

* 3 
* 4  
*5 

PAUSE 
GO TO 1 

2 1  FORMAT ( /8F 1 0 . 2/ ) 
22 FORMAT( //// ) 
23 FORMAT( /8F 1 0 . 0/ )  

END 

CH ANGES TO INCLUDE 
R=O 

20 READ , S ( I )  
R=R+ 1 
Z ( I I ) =T ( I I ) /R 
DELETE 

24 FORMAT ( 23/HAVERAGE 

C .  Two Way Tab l e  

ZEROS 

INCLUDING ZEROS/ ) 

This programme will det ermin e a two way table  from pairs 

of data wi th a maximum of one hundred c ells pe r table . Thr e e  tab l e s  

c an b e  produc e d  from one r e ading o f  t h e  data.  

Lead c ards are r e quir e d  showing the  number of i tems on a data 

c ar d  and thr e e  s e ts of c ar ds showing the t able  to be prin t e d  on one 

c ar d  and the ins truc tions on the o the r .  The ins truc t ion c ar d  

re quirements are sho wn i n  the comment cards . 

C TWO WAY TABLE 
C NC = HORIZONTAL AXIS NNC = VERTICAL J= COLUMNS ( NO . ) M= ROWS 
C SK = CLASS INTERVALS FOR NC SKK FOR NNC SS =STARTING POINT NC 

DIMENS ION S ( 70 ) , P( 1 00 ) , P1 ( 1 00 ) , P2 ( 1 00 ) , 0( 1 00 ) , Q( 2 8 ) , TT ( 8 ) , T ( 8 )  
2 READ , NO 

READ 1 4  
DO 1 9 0 I=1 , 8  

1 90 READ , Q( I ) 
IF ( SENSE SWITCH 1 ) 1 01 , 1 02 

xlvi 



1 01 READ 1 5  
DO 1 80 I = 1 1 , 1 8  

1 80 READ , Q ( I  ) 
READ 1 6  
DO 2 00 I = 2 1 , 2 8  

2 00 READ , Q( I )  
DO 1 0  I =  1 , 1 00 
P2 ( I )  =0 . 
P 1 ( I )  =0.  

1 0  P( I ) =O .  
1 02 NC=Q( 1 )  

NNC = Q( 2 )  
J = Q( 3 )  
M = Q( 4 )  
S K  = Q( 5 )  
SKK =Q( 6 )  
SS=Q ( 7 )  
sss = Q( 8 )  
DO 20 I= 1 , NO 

20 READ , S ( I )  
LB = 1 

201 A=S ( NC )  
B=S ( NNC ) 
JK=J * M  
X=1 . 
K=J-2 
A= A-S S 
IF( A ) 2 1 , 2 1 , 25 

25 X=X+ 1 
DO 1 20 I = 1 , K  
A=A-SK 
IF( A )2 1 , 2 1 , 22 

22  X=X+ 1 
1 20 CONTINUE 

21 A=X 
Y =1 . 
KM=M-2 
B=B-SSS 
IF( B ) 23 , 23 , 2 6 

26 Y=Y+ 1 , .  
DO 1 30 I=1 , KM 
B=B-S KK 
IF( B )23 , 23 , 2 4  

2 4  Y=Y+ 1 . 
1 30 CONTINUE 

23 B=Y 
KA=A 
KB=B 
KK=KB *J+KA-J 
IF ( SENSE SWITCH 1 ) 1 03 1 1 04 

1 03 GO TO ( 1 05 , 1 06 , 1 04 ) , LB 
1 05 P1 ( KK ) =P1 ( KK )+ 1 . 

LB=2 
NC =0( 1 1 )  
NNC =Q( 1 2 )  
J = Q( 13 ) 
M = Q( 1 4 )  
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SK = Q ( 1 5 )  
SKK = Q( 1 6 )  
SS =Q( 1 7 ) 
SSS=Q( 1 8 )  
GO TO 201 

1 06 P2 ( KK ) =P2 ( KK ) + 1 . 
LB=3 
NC=Q( 2 1 ) 
NNC =Q ( 22 ) 
J=Q( 2 3 ) 
M=Q( 2 4 )  
SK=Q( 2 5 )  
SKK=Q ( 26 ) 
SS=Q( 2 7 )  
SSS =Q( 2 8 )  
GO TO 201 

1 04 P ( KK ) =P( KK ) + 1 . 
IF( S ENS E S WITCH 9 ) 4 , 1 02 

4 PRINT 1 2  
IF( S ENSE S W ITCH 1 ) 5 , 1 1 1  

5 LG= 1 
PRINT 1 6  
GO TO 1 1 7 

1 1 1  PRINT 1 2  
PRINT 1 4  

1 1 7  PRINT 1 2  
TOT = O .  
GTOT=O . 
L = 1 
DO 50 I=1 , JK 

50 GTOT=GTOT+P( I )  
DO 6 0  I=1 , JK 

60 O( I ) =P( I ) * 1 00 ./GTOT 
JJ=J 
JA=1 
DO 3 0  I=1 , H  
DO 40 I I=L , JJ 
TOT = TOT+P ( I I ) 
PTO T  = TOT * 1 00 . /GTOT 

40 PRINT 1 1 , P( I I ) , O( I I ) 
PRINT 1 1 , TOT , PTOT 
PRINT 1 2  
L=J+J 
JJ=JJ+J 

30 TOT =0 . 
DO 330 I = 1 , 8 
TT ( I ) =O .  

330 T( I ) =O . 
LN=1 
DO 1 70 LL=1 , J  
DO 1 50 IL=LN , JK , J 
TT( J A ) =TT( J A ) +P ( IL )  

1 50 T( JA ) =TT( JA ) * 1 00 . /GTOT 
LN = LN+ 1 
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1 70 JA=JA+ 1  
DO 1 60 I = 1 , J  

1 60 PRINT 1 1 , TT( I ) , T( I )  
TNT = 1 00 .  
PRINT 1 1 , GTOT , TNT 
PAUSE 
IF( SENS E S WI TCH 1 ) 1 09 1 1 1 6 

1 09 PRINT 1 2  
GO TO ( 1 1 2 , 1 1 3 1 1 1 6 ) , LG 

1 1 2  J = Q( 3 )  
M = Q( 4 )  
J K  = J • M  
D O  220 K K  = 1 , JK 

220 P ( KK )  = P1 ( KK )  
L G  = 2 
GO TO 1 1 1  

1 13 PRINT 1 5  
J =Q( 1 3 )  
M=Q( 1 4 )  
JK = J • M  
DO 230 KK = 1 , JK 

230 P ( KK ) =P2 ( KK )  
LG = 3 
GO TO 1 1 7 

1 1 6 GO TO 2 
1 1  FORMAT( F6 . 0 , F7 . 2 )  
1 2  FORMAT (// )  
1 3  FORMAT( F 1 2 . 0 )  
1 4  FORMAT( 49H 
1 5  FORMAT( 49H 
1 6  FORMAT( 49H 

END 

D .  His togram 

I 
) 
) 

This pro gramme produc e s  as a histogram a fre quency 

dis tribut ion of s p e c i fi e d  data . 

A l e ad card is requir e d  giv ing the name of the his togram to 

be produc e d .  All other dir e c tions are entered thr ough the 

typewrite r . Fir s t ly the numb er of i t e ms on a data c ard and the 

number of the item r equire d  in fixed format . S e c o ndly by t urning 

on Sense Swi tches 2 and 3 the graph intervals c an b e - determine d by 

entering the low e s t  and high e s t  numbers appearing in the data in 

flo ating point format and the number by which the di fference of 

the fir s t  two mus t be divided by to give equal graph intervals in 

fixed format . 
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c HISTOGRAM 
DIMENS ION A( 500 ) , B( 6 4 ) , D( 64 )  

4 DO I I =1 , 500 
1 A( I ) =O . 

DO 1 Z  I=1  , 6 4  
D ( I ) =O . 

1 2  B ( I ) =O . 
I =O . 
READ 15  
ACCEPT , N , M  

8 DO 6 J= 1 1 N 
6 READ , D( J ) 

I = I+ 1 
A( I ) =D( M )  
DO 3 J=1 , N  

3 D ( J ) =O . 
IF( SENSE S W I TCH 9 ) 5 , 8 

5 N=I 
400 IF( SENS E S fliTCH 2 ) 85 , 86 

85 ACCEPT , CMIN , CMAX , L  
GO TO 87 

86 L=60 
CMAX=- . 9 E49 
DO 2 l=1 , N  
IF( A( I ) -C MAX )2 , 2 , 9 

9 CMAX=A ( I )  
2 CONTINUE 

CMIN= . 9E49 
DO 1 0  1 =1  , N 

1 1  CMIN=A( I )  
1 0  CONTINUE 
8 7  XL=L 

SCAD= ( CM AX-CMIN )/XL 
11 =1+ 1 
DO 70 1 = 1 1 1 1  
XI=I-1 

70 D( I ) =CMIN + X I * S C AD 
YS A1 =S C AD/2 . 
M=11 +1  
DO 310 I = M , 6 4  

3 1 0  D( I ) = . 9 E49 
DO 53 J = 1 1 N  
K1 =32 
K2=32 

306 K2=K2/2 
IF( A( J ) -D ( K1 ) ) 303 , 53 , 305 

3 03 IF ( ABSF ( A ( J ) -D( K1 ) ) -YSA1 ) 53 , 53 , 50 
50 K1 =K1 -K2 

GO TO 3 06 
305 IF( AJ ) -D ( K 1 ) -YS A1 ) 53 , 52 , 52 

52 K1 =K1 +K2 
GO TO 3 06 

53 B ( K 1 ) =B ( K 1 ) + 1 . 
DMAX=- . 9 E49 
DO 2 1  != 1 , 11 
IF( B ( I ) -DMAX ) 2 1 , 2 1 1 29 

29 DMAX=B ( I )  
2 1  CONTINUE 

IF ( SENSE SWITCH 1 )  200 , 606 

1 



606 IF( DMAX-7 0 . ) 600 , 600 , 200 
600 IF( DMAX-35 . ) 601 , 601 , 602 
602 E= 1 . 

GO TO 201  
601  IF( DMAX- 1 7 . 5 ) 603 , 603 , 604 
603 E= .25 

GO TO 202 
604 E= . 5  

GO TO 202 
200 E=DMAX/7 0 .  
202 DO 90 I = 1 , L1 

90 B ( I ) =B ( I ) /E 
20 1 TYPE 6 1  

PR INT 1 5  
1 5  FORMAT( 49H ) 

TYPE 6 1  
PRINT 1 00 , E  

1 00 FORMAT ( 2 6HSCALE 1 S PACE ACROSS = , F8 . 4/ )  
PRINT 1 02 1 SCAD 

1 02 FORMAT ( 2 6H 1 SPACE DOWN = , F8 . 4/ ) 
DO 560 I = 1 , 1 1  

560 TYPE 561  
561 FORMAT( 1 H ) 

DO 55 1 I = 1 , 7 
551 TYPE 550 
550 FORMAT ( 1 0H 1 234567 890 ) 

TYPE 61  
DO  5 9  I = 1  , L1 
M=B( I )  
TYP E 1 8  , D ( I ) 

1 8  FORMAT ( F1 0 . 2 ) 
TYPE 60 

60 FORMAT ( 1 H  ) 
IF( M )  7 , 59 , 57 

57  DO 64  J= 1 , M  
6 4  TYPE 1 9  
1 9 FORHAT ( 1 HX ) 

GO TO 59 
59 TYPE 6 1  
6 1  FORMAT ( / )  

PAUS E 
IF( S ENS E SWITCH 3 ) 80 , 4  

80 DO 399 I=1  , L 1  
D( I ) =O .  

399 B ( I ) =O .  
GO TO 400 

7 STOP 
END 
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