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INTRODUCTION 

New Zealand i s  the world's major supplier of cros sbred wool , and 

an increasing proport ion of the New Zealand clip i s  being used in 

carpet manufacture . The production of true carpet wool in New Zealand 
. lj however , is  virtually n1l .-

As no true carpe t wool is produced in New Zealand , carpe t manu­

facturer s in this  country are obl iged to import  their carpe t wool 

r e qu irements . I f  it  was cons i dered de sirable to replace the se import s  

with locally-produced carpe t wool , two solutions are available : 

( i )  A carpe t wool breed such as the Scott i sh Blaclcface could be 

impo r te d .  

( i i) Carpe t wool could be produced locally us ing s tock already in 

New Zealand - the Romney N-type breed .�/ 

The likel ihood of the importation of a carpe t wool bre e d  i s  small , 

due to quarantine regulations . Thus , the s e cond al ternative , the pro-

duction of carpe t wool in New Zealand through the Romney N- type or 

Drysdale bre e d ,  would seem to be the only feasible solution . 

As well as providing carpe t wool for the dome stic marke t ,  the 

Drys dale breed could also supply carpe t wool for export .  

Thi s thesis i s  an inve stigation of the potential profi tabil ity of 

the production of Drys dale wool in New Zealand , both for the dome s t i c  

market , and for export .  

In thi s introduction , the historical development of the Drysdale 

bree d  is  brie fly outlined ,  some of the te chnical terms frequently used 

w i th reference to the Drysdale breed are define d ,  a general dis cuss ion 

on Re search concerned with farm te chnologi c al change i s  g iven , and 

.!/ The characteristi c s  of "'true carpe t '" and " crossbred" wools are 
defined in Chapter 1 .  
2/ A precise definition of terms such as "N-type"' i s  given in  Se ction 
0.2 of this  Introdu c tion . 

- ll!rtA�Y MASSEY UNIVERSITY OF fi'.,,NMIA' PALM.ERt;;Tn�' '"'�"""" �., . -
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f inally , the nature , s cope and possible limitations of the study are 

outlined .  

0 .1 Hi s tor i cal Development of the Drysdale "Breed"  

Wool r e sear ch was ini t i ate d at  Massey Agr i cultural College in  

1 9 28 in  co-operation with the Department of  S cientific and Industr ial 

Re search . In 1929 , a s tu dy o f  hairine s s  or me dullation as an unde sir-

able flee ce character began . This  s tudy was promoted as  the re sul t s  

of complaint s levelled by ce r ta in large buying concerns that New 

Zealand wool contained too large  a proportion of hairy fibre s .  The 

re sults of thi s  early work are reported by Dry . 31  Hairine s s  was con­

s idered to be inherite d  in a mul tifactor ial fashion , and sele ction , 

both for and against hairine s s  was shown to be e ffe ctive . 

A s  part of thi s  initial work on hairine s s , a sear ch was made in 

1 931 on farms near Palmers ton Nor th for lambs wi th a high halo hair 

abundance .4 /  One of the se lamb s was foun d l� ter to be the fir s t  Romney 

N -type sheep .  The term '":N - type n· has its ori g i n  i n  the name of the 

s tud breeder who supplied thi s  lamb . 

Some nine year s later, the exi s tence of a simple Mendelian 

s i tuat ion in the inher itance of coar se hairine s s  in the Romney N- type 

sheep was f irst reporte d  by Dry , Suthe rland and M a cMahon . 5/ Ini t i ally 

there was s ome controver sy as  to  whe ther  or not the g enet i c  situation 

was in f a c t , a Mendel ian one . 6/ However , further work clearly 

�/ Dry F . W . ,  "Hairy Fibre s of the Romney Sheep" . N . Z . Jnl . Agric . 
48 : 331 , 1 9 34 . 
4 / ''Halo hair s "  i s  the name g iven to very coar s e  hairy fibr e s  in the 
l amb birthcoat . They are so called be cause a l amb with a large  number 
on i t s  head appears to be wearing a halo . 
5 / Dry F .w., Sutherland J .A., and MacMahon P .R . , "A mendelian 
s ituation in the birthcoat of the New Zealand Romney l amb" . Na ture  
145 : 390 , 1940 . 

§../ See Olbrycht F .M . , "Pseudo-dominance in polyg enic character s " . 
Nature 147 : 57 , 1941 and , Dry F . W .  and Sutherland J .A . ,  •tA mendelian 
s i tuation in the birthcoat of the New Zealand Romney lamb'� . Nature 
148 : 563 , 1941 . 
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substantiate d  the ex is tence of two g enes , the dominant N gene , and 

the re ce s s ive , nr .  

For the f ir s t  ten years  of experimental work with the Drysdales , 

a ttention was focus sed on fundamental g ene ti c  and wool biology s tudies . 

The fir s t  intimation of the potential use of the Drys dale breed for 

carpet wool produ ction was made by Profe s sor A . F .  Barker , who during 

a visit  to New Zeal and in 1 94 6 , commented on the suitabil i ty of the 

Drysdale flee ce a s  a carpe t f ibre .1 / 

However , before  the breed could be commerc ially ex pl o i te d , more 

{tt tl 8 
informat ion on su ch e conomi c characte r s  as �hr if , carcass qual i ty ,  

l ambing percentag e e tc . , was nee de d .  Th i s  1 ad to work by Co ckrem-
1 

on the pleiotroph i c  e ffe cts of the N g ene , in par ticular , on car ca s s  

qual i ty and gr m..r th rate . The only re search \v i th the Drys dale s o f  

imrr. e d iA. te economi c si gnificance that has been carried out si nce 

Cock rem ' s study , is that conce rn ing the quali ty of the Dry s dal e fle e ce 

a s  a carpet pile f ibre .�/ 

The above his torical introduct ion men tions only a few of the 

numerou s  papers and the se s  that h ave been publ ished concerning var ious 

aspe c t s  of  the N gene . · For a more com ple te review of l i terature on 

th is  sub je  et see Cockrem101 
and Dry •1 1 /  

11 Reporte d by Dry F .W . , "Fundamental r e s earch g ive s a new carpet 
wool " , Wool (M . C .W .A . ) l : No . 5 , p . l3 , 1 95 2 . 

§.I Cockrem F . R . , "A s tudy of the ple iotrophic e ffe c ts of the dominant 
g ene N in the New Zeal and Romney she e p"! , Ph . D .  The s is , M as sey Agr i ­
cultur al College , 1 956 . 

9/ Nash C . E . , " The asses sment of N-type flee ces " , Ph . D . The sis , 
Univers i ty of Leeds ,  1962 . 

lQ/ Cockrem F . R . , op cit . 

ill Dry F .w., " The d ominant N gene i n  the New Zealand Romney she e p" , 
Aus t .  Jnl . Agri c .  Re s .  §; 17 25 , 1955 and Dry F .W . , "The r e cessive N 
gene in the New Zealand Romney shee p " , ibi d , p .835 . 
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0 .2 The Phenotypic Chara c teri sation of the N Gene 

The Drysdal e  phenotype at var ious ages h a s  been des cribed in 

de tail by Dry . 121 The object ive of this sec tion is to br iefly des cribe 

the phenotypi c char acteris at ion of the N gene, and to define, for the 

pur poses of this study, some of the techni cal terms frequently used 

with reference to the Dry s dal es . The reces s ive N gene (nr ) will not 

be discus sed her e as this invest igation i s  concerned only with the 

commer c ial util i s at ion of sheep vlhi ch are either heterozygou s  or 

homozygous for the dominant N g ene . 

The system of gr ading lamb s on halo hair abund ance has been fully 

des cribed by Dry . 1 31 The maximum gr ade is called N Grade; lambs of 

th i s  g rade can almos t invariably be considered to homozyg ous or 

heter ozygous for the N g ene. 1 4/ 

The above grading however, does·not di s tingui sh betwee n the 

heterozygote and the hor:.10zygote . Cover age gr adings des cr ibed by 

Stephens on 15/ allmv th i s  distinction to be made. The homozyg ous l amb 

invar iably has N-grade hal o  hair coverag e over the entir e fleece bear-

ing area . The heterozygote however, has a reduction of halo hair 

abundance in region immediately behind the shoulder (the rtshoulder 

patch'' ) . Ag ain, there are occasional r are exceptions to this cla s s i fi -

cat ion. The grading s y s tem is therefor e based on redu ctions from the 

complete hal o hair cover age of the N/N phenotype . 

12/ Dry F . W .  , "'fhe dominant N g ene in the New Zealand Romney sheep", 
Au s t .  Jnl . Agric . Res . 6 : 725, 1955 . 

13/ Dry F . W . ,  "Mul t i factorial inheritance of halo hair abundance in 
the New Zeal and Romney sheep'", Aus t .  Jnl . Agri c .  Res . 6;608, 1 9 5 5 . 

14/ Exceptions to thi s cl a s s i fi cation do occasionally oc cur . Howeve r , 
other pleiotrophic characters such a s  horns e nable the determination of 
g enotype to be carried ou t with a high degre e  of accuracy . The me thod s 
of a s se s sment are des cribed in de tail by Dry in hi s paper on the 
dominant N g ene . 

15/ S te phenson K., "Some aspect s of gene dos age in N-type sheep", 
Aus t .  Jnl . Ag r .  Re s . , 7:447 , 1 95 6 . 
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In thi s thesis  the term "N-type" i s  used to des cribe any animal , 

whi ch on or ig in or breeding performance is believed to carry the g ene 

N ,  and wh ich pos ses ses one or more of the character i sti c features 

vrh i ch d i s tinguish sheep , either heterozygous or homozyg ou s  for the 

N gene , from the ordinary Romney . The term "Drysdale" i s  used inter-

changeabl y with "N-type" .  The Drysd<Jles are occas i onal ly loosely 

des cribed as a "breed ", a term which is strictly not correct . The 

abbreviati on "N/N" refer s to animal s which are homozygou s  for the N 

gene, and "N/+11. refer s to the heterozygote . "+/+" i s  used to ind i c ate 

ordinary Romney stock with no evidence of the N gene in their geneti c 

background . 

0.3 Res earch on Farm Technologi cal Change 

· The objective of this section is to br iefly dis cus s  the types of 

resear ch tha t  have been carried out on soci al and economi c aspects of 

farm technol o gical change . S ection 0.4 "The nature, s cope and limi ta-

t ions of the stu dy "  will be devel oped on the bas i s  of this dis cus sion .  

Heady 1 6/defines technol o gi cal change as having two basi c  

pr operties: 

(i ) Technolog ical ch ange gives rise to a new produ ction sur fa ce . 

(ii ) Technologi cal chang e  increases output from given resour ces 

and/or decreases the inpu t required for a g iven output and/or reduces 

r is k  and u ncertainty . 

Technol ogi cal chang e i s  usually (though not neces s ar ily) preceded 

by s cient ifi c innovation and accompanied by social innovation. The 

fact that technologi cal chang e involves a movement away from the s ta tu s 

quo neces sar ily implies a wide range of soc ial and economi c adjus tmen t s . 

16/ Heady E .0., "Basic  economi c  and vrelfare a spec t s  of farm 
t echnologi cal change" , Jnl . Farm Eco . , 31:293 ,  1 949 . 
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Obviously monetary factors will no t be the only one s influencing any 

indivi du al farmer ' s  de cision on the a c ceptance and adoption of a new 

te chnology .• 

Figure 0.1 give s a pos sible s chematic outline fo r the devel opment 

of a new te chnology. 

Fundamental Re search (1) 

1 
" Non-Re search'* Te chni cal or Applie d Resear ch ( 2 ) �Fel t  Problems 

Innovation � 
Te chni cal 

1 
rrovation (3) 

E conomic Factors 
'\, Adoption of Innovation by Farmers ( 4 ).�Farmer 

Experience 
Non-e conomic � 
factor s :  
1. Per sonal Influence s 
2. Group Influen ces 

FIG 0.1: SCHEMATIC OUTLINE OF THE DEVELOPttJ.ENT OF  A 
FARM INNOVATION 

The present s tatus of the Drysdale bre e d  as a farm innovation 

can be considere d to be at the third s tage of the development plan 

shown in Fig 0.1. Deficiencie s in te chni cal knowledge on the breed 

s till exis t ,  and further research on these pr oblems is requ ired . 

Knowledge is  at the s tage however ,  where sufficient te chni cal inform­

a tion is available  to allow u s e ful consideration of the factors 

involved in the commercial devel opment of the bre e d .  

A s  i s  di scu s sed i n  Chapter V ,  �Further re search o n  the Drysdale 

breed" , consideration of the problems involved in the pro du ction of 

Drysdale wool at farm l evel can give a u seful guide to further appl i e d  

resear ch ,  and to emphasise  deficienci e s  in te chnical knowl edge whi ch 
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are of e conomi c  importance . Thu s the resear ch-extension-adoption 

relationship shown in Fig 0 . 1  i s  a continuou s  cyclic one . The key 

l ink in this communicat ion chain is of course , the �xtens ion servi ce . 

From Fig 0 .1,  it c an be seen that resear ch on farm te chnolog i cal 

change falls into three classe s :  

Cil Te chnical re search carried out in the development of the 

new te chnology .  

(ii) E conomic  resear ch t o  examine mi cro and macro-e conom i c  

a s pe ct s  o f  the change result ing from the adopt ion o f  the new te chnology . 

Micro-e conom i c ,  or Farm Nanag ement research a ttempt s  to as s e s s  the 

profitability  of the adopt ion of the innovat i on for any ind iv i dual 

farmer. 

(iii) Extension research to attempt to determine the mos t  e ff e ct ive 

me ans of communi cat ing the nev1 te chnology from the re sea rch st age t o  

the farm level . 

Cle arly then , the development of a new technolo gy to a commerc ial 

level is  a multi- stage pro ce s s , and inadequate attent ion to any 

particular stage could de lay the complet ion ( in any de s ired sense o f  

the vlord ) o f  the proce s s  • 

The inve s tigation to be outlined in th i s  the sis  fal l s  into the 

se cond class  of re search li sted  above . The Study is  primari ly a 

micro-e conom i c  one , althou gh certain macro-e conomic aspe cts of the 

development of a carpe t wool industry in New Zealand su ch as the effe ct  

o f  lo cal car pet wool product ion on  the l evel of overseas funds will 

be briefly di s cu ssed . 

Heady 11/ di stinguishes be tween different type s of te chnol og ical 

change according to; whe ther the demand fo r the product resul ting 

!11 Heady E • . o., op . ci t .  
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from the adoption of  the new te chnology is  ela s t i c  or inel a s ti c , 

whe ther the output re sulting increase s or remains constant , and whether 

the innovation gives rise to an increase , de cre ase , or no change in 

c o s ts. V ar ious combinations of the se three cr i teria  can be made . 

Clearly , if  the demand for a par t i cular produc t  i s  inelastic , an 

output-increas ing innovation is u ndesirable . The di stinction should 

also be made be tween innovations which are concerned vrith the product 

o f  the pr e sent farming system and those which produce a ne"' product . l8/ 

I f  the innovat ion is s imply an improvement in the efficiency of the 

production of a given commod ity , then any es tima te of the potential 

marke t for th i s  increased output will depend primarily on th e s hape of 

the demand curve fo r that commo dity . If howeve r , the innovation 

involves a � produ ct, the potential market will c e teris paribus 

depend on two fa ctors: 

(i.) The shape of the aggreg ate demand curve fo r items that c an 

be considered to be competitive ""i th the new produ c t .  

(i.i) The r ate of sub stitution of the new produc t  for the items 

with which i t  can be cons idered to be competitive . 

The produ ction of Drys dal e -vmol clearly fall s into the "new 

p roduct "  cla s s of innovation, and thus any estimate of the potential 

demand for Drys dale wool shoul d be concerned "'i th both the marke t for 

c arpet fibre s in general , and the quality of Drys dale wool as a carpe t 

f i bre . 

0.4 Nature, S cope and Limi ta t ions of the Study 

The frame of re ference of thi s s tudy is  tha t  of  a commercial 

organisation with an intere st in the development of Drysdale wool 

production and marke ting in Ne"' Zealand . I t  i s  a s sumed that thi s  

!§./ Simon H . A . , "Effects  o f  technological change in a l inear model" 
in "Activity analysis  of product ion and allocati on" , E. Koopmans (Ed. ) 
Wiley , Nel-1 York 1951, p . 260. 



- 9 -

commercial body would be prepared  to invest r i sk capital in the 

d evelopm ent , and would expect a profitable re turn on thi s  capi tal . 

I t  is  also as sum e d  that the wool-producing farmers would have suffi­

cient repre sentation on thi s  body to prevent the marke ting se ction of 

the organisation from increas ing marke ting marg ins at the expense of 

producer returns . That is , the obj ective of the produ ction-marketing 

o rganisation would be to develop a Drys dale wool production industry 

to such a level that the total re turn from the production and marke t­

ing of the vrool would be maximi se d .  

The obj ect of t he the sis i s  to put forward a tentati ve answer 

to the fundamental pr oblem of the hypo the tical commercial organi s a tion 

describe d above : I s  the production and marke ting of Drysdale wool in 

New Zealand likely to be a prof itable enterprise? 

wool . 

The inve stigation can be logically cons idered in five sections : 

( i )  The po tential marke t (bo th domestic  and export )  for carpet 

( i i ) The te chni cal propertie s of Drysdale wool as a carpe t fi bre . 

( i i i ) The mos t effici ent sys tem for marke ting a poten ti al Drys­

dale wool clip . 

( iv )  The profitabil i ty of Drysdal e production a t  the farm level . 

(v)  At all four levels  listed above , knowledge at the pre sent 

s tage is incomple te . Further resear ch into the vari ous technical 

and e conomic problems would ,  to a certain extent , reduce the uncer­

tainty re sul t ing from thi s lack of knol'Tl edg e . However , to tal 

re source s avail able for re sear ch are l ikely to be limi te d , and i t  

would seem likely that different r e sear ch proje cts would contribu te 

knowledge of varying economic  s ignifi cance .  Thus , the final s e c tion 

of the investig ation should be concerned with defining the finan c ially 

im portant problem areas and sug g e s ting resear ch de signed to over come 
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the s e  problems . 

Th e above outline suggests five inter-related topi c s  in the 

inve s t ig ation of the commercial development of the Drysdale bre e d . 

This  the s is is a preliminary inve stig ation of all f ive  topics . In 

that e a ch topi c coul d j u s tifiably be developed as a full- s cale r e­

sear ch pro j e ct in itself , any indivi dual section canno t be treated 

in  anything but a prel iminary , and so mewhat incomple te fashion . 

Because  of the broad scope of the s tudy , de tailed conclu sions on any 

parti cular aspe ct canno t be made . For exw1ple ,  in the section on 

the profi tability of Drysdale production at the farm level , only 

three  case farms are cons idered . To derive a normative supply 

funct i on for Drysdale wool would re quire a de tailed farm survey . 

However ,  to have made a more detaile d study of any one aspect woul d 

ne ce s s arily have meant l e s s  emphas i s  on one or more of the remaining 

topi c s, and it is fel t that the usefulne s s  of the overall conclu sions 

vrould h ave been reduced . 

Within thi s  frame of re ference , an d  considering the five aspe cts 

of the problem li sted above, an outl ine of the study by Chapter head­

ing s is as foll oviS : 

Ch apter I 

I I  

I I I  

IV 

V 

The Potential M arket for Dry s dale Wool 

The Quality of the Dry s dale  vlool as a Carpet  Fibre 

Marketing S cheme s for Drys dale Wool 

Farm Management Aspects of Drysdale Wool Pro du ction 

Further Resear ch with the Drysdale Breed 
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THE POTENTIAL MARKET FOR DRYSDALE WOOL 

Drysdal e  wool coul d be produced for domes tic consump tion in New 

Zealand or for sale on the world market . As it woul d probably take 

at least ten year s to ful fil local carpet wool demand with the number 

of Drys dale sheep at present availabl e, 1/ and because transport cos ts  

mean that the price paid fo r Drys dale wool on the domestic market 

\vould pr obably be higher than that which over seas manufacturer s  \V'OUl d 

be willing to pay, the l o cal carpet wool market woul d seem to be of 

primary importance in the earl y s tag es of the devel opment of the 

Drysdale breed . TI1ere is no reason however, why Drys dal e  wool shoul d 

not eventually be sold on the world market, and worl d supply/demand 

trends for carpet fibres will be br iefly outlined . 

In this chap ter, world trends in the produ c tion and con sumpti on 

o f  carpet \-Tool s and other car pet fibres are examined, the domes tic 

market for New Zeal and-produced carpet vmol br iefly dis cu s s ed, and 

f inally, a t entat ive as ses sment of the potential market for Dr ys dale 

wool is made . 

1.1 Definition of Terms 

Wool s used in the manufactur e  of carpets are drawn from two main 

s our ces : the "unimpr oved" or true carpet breeds ,  and the lower cro s s ­

bred s . The word "unimproved" des cr ibing the fir s t  categ ory, does 

not indicate that there has been no attempt at "impro vement" by 

s election within the breed, but r ather implies that ther e  has been 

no cro s s ing with Engl i sh or Mer ino s t o ck .  Mo s t  all -wool carpet s are 

made from a blend of true carpet types, and some f iner wool s from the 

lower crossbr eds . 

1/ S ee Appendix A. 
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In th i s  chapter , tt carpe t wool" i s  t aken to mean "unimproved 

wool '" of the type pro duced by the S co tt i sh Blackface , All ep po an d  

Karakul breed s . The car p e t  fleece i s  characterized by a high dp/ds  
2/ ratio ,- and an inner and ou ter coat of fine and co ar se fibr e s r e s pe ct-

ively . The indigenous breed s  of mos t  Asiat i c  countr ie s  pro duce a 

fle e ce of thi s type. "Coar s e  cro s sbred"  w ool i s  taken in thi s  

chapter to me an any w ool coar s er than 46 ' s - 48 ' s ,  whi ch doe s not 

fall into the " car pe t  wool "' ea tegory . 

I t  should be s t r e s sed however , that there is  no clear d i s tin c t i on 

between '' carpe t  wool " and •• cros sbr e d  wool ". As the average count 

of a wool sam ple fal l s , the dp/d s  r a t i o  tends to increase , and a 

very coar se pure Romney wool sample  cou l d  have almo s t  i dentical pr oper­

t i e s  wi th those of a compara tively fine sample of a true carpet wool . 

The N- type flee ce fall s into the "unim proved" categ ory. As 

wools not of the true car p e t  type both complement ru1d sub s t i tute for 

true car pe t  vwols in carpe t manufactur e , trends in the pr oduc tion and 

consumption of bo th unimproved wool and the coar ser cr o s sbr ed s  will 

be dis cus s ed. 

1 . 2  Trends in Carpe t Wool Pr oduction 

Over the l a s t  ten year s  the propor tion of the l<l orld Wool Cl i p  

mad e  up o f  non-apparel type s has s tead ily d e cl ined . 

i s  illu s trated in Table 1 .1. 

Thi s  s ituation 

Wh ile average  annual production o f  Merino wool incr eased by 

34 . 26 p er cent over the peri od 1951/5 2  - 1955/56 to 1 961/6 2 , "oth er " 

( of wh i ch over 90 p er cent is  used in carpets ) had increased by 

only 1 1. 5 3  per cen t . The propor tion of  the world clip made up of  

21 The " dp/ds ratio" is the ratio of the diameter of the fibres  
produced by th e primary foll i cles to  the diame ter of  th e fibre s  
pr oduced by the s econdary fol l i cles .  
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TABLE 1 . 1 :  EST IVlATED \V ORLD PRODUC T I ON OF RAW WOOL 

(Mil l ion lbs . greasy bas i s )  

Av �I 
1951-52 1956-57 1957-·58 1958-59 1959-60 1960-61 1961-62 

to 
1955-56 

Her ino 1 '725 2,083 2,044 2,172 2,316 2,270 2,316 

C ro s sbred 1,680 1,863 1,832 1,973 2,033 2,073 2,090 

Other 1,136 1,159 1,174 1,210 1,264 1,269 1, 267 

To tal 4,541 5,105 5,050 5,355 5,613 5,612 5,673 
- -

Sourc e: Commom·malth E conom ic Comm i ttee and Int ernational Wool 
Text ile  Org ani sa t ion , '1\"iool St2tistics 196111• 
SupplemFmt to "Vlo ol Intelligence" }!ay, 1962. 

�/ Provisional. 

non-apparel type s declin ed from an average of 25 per cent over the 

period 1951/52 - 1955/56 to 22 per c ent in 1961/62. The objective 

of th i s  sec tion is  to revi ew production and trade trend s in the major 

c ar p e t  1..rool producing countries  of the vrorld, and to make some a s s e s s -

ment o f  po s s i ble future changes. 

T able 1.2 give s total produc t ion and export s o f  car pet wool for 

the m a jor producing countries in 1958. 

T rend s  in production and exports  fo r the major carpe t wool 

produc ing countrie s  �trill now be outlined . 

1.2.1 The Soviet Union 

Tre nd s  in wool production and the planned future develop­

ment of the sheep industry vrithin the U . S . S . R . will be examined in 

some detail for two reasons : 
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TABLE 1.2: WORL D PRODUCTION AND EXPORTS OF UNIMPROVED WOOL 
( 1 958 Mil li on lbs . clean bas i s ) 

Country Production Exports 

Sovie t  Union 114 . 0  

China 80 . 0  

Outer Hongol ia 24 .o 

India 44 . 4  28 . 5  

Turkey 38 . 6  

Uni ted King do m 28 . 3  10 .8  

Iran 22.1 11.2 

Pak i stan 24 . 0  18. 9 

Bulgaria 17 . 0  

Gre e ce 15 . 0  

Iraq 15 . 0  7.2 

Rumania 11 . 6  

Argentina 11 . 6  6. 5 

Yugoslavia 10 . 3  

Syria  10 . 3  12 . 3  

Afghani stan 9 . 0  

S ou th Afri ca 9 . 8  8 . 4 

S pain 9 . 3  

Mor o c co 8 . 0 

I taly 4 . 2  

O th e r s  38 . 5  

Total 545 . 0  1?3 . 0  

Source: " Th e  United S tates  Carpe t Indu s try and 
World Supplie s of Carpet Wool " ,  Wool 
Dige st 1l: 96 ,  1960 . 
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(i ) The U . S . S . R .  i s  the worl d ' s large s t  pro ducer of carpe t 

wool s , 3/ and change s  in the composition of the Soviet cli p , conse­

quently have a marked effe ct on w o rld total pro duction of thi s ty pe 

of wool . 

( ii) The planne d  changes that have taken in the compositi on o f  

the Sov ie t  flock , u s ing controlled ma t ing and ar t ificial inseminati on 

are i llus trative of the magnitude of the organis ation required to  

develop a large s cale car pet  vm ol indus try in New Zealand . 

The Sovie t Union i s  the second l ar g e s t  wool producing country 

after Aus tral ia .
41 

In 1 96 0 , the Sovie t Union had 136 . 1  million sheep -

an incre a s e  of 31 . 7  pe r cent s ince 1956 . No other maj or w ool produ cing 

country ha s s ho\m a s imil ar rate of expans ion .  Wool pr odu ction per 

sheep of 5 . 6 lbs however , i s  s till below the w orld ave r ag e  of 5 .8 l bs .
51 

The indig enous Rus sian bre e ds are , like tho s e  of all e a s tern 

European countr i e s , semi-coar s e , an d  coarse w oolled.  In 1 928 , more 

th an 7 , 000 Her ino r ams w ere imported from Aus tr alia . Thi s  move con-

s ti tuted the beg inn ings of a fl o ck " improvement" programme that buil t 

up the Merino flo cks to 25 million in 1939 , and 50 million in 195 9 . 

This  increase in th e numbers of fine w oolled s tock had been carried 

out partly at the e xpense of  pro duc tion of  s emi -fine , s emi - co ar s e , 

and coarse w oolle d  type s and in 1 95 9 , a def i c iency in the s e  l atter 
§/ 

type s became apparent . To quote from "Wool in Communis t  Countri e s " : -

�I E s timated 20 . 9  per cent of \v orl d  total in 1958 , compared w i th 
China - 14 . 7  per cent and India - 8 . 1 per cent . See  Table 1 . 2 .  

4/ In 1 960/61 u.s.s.R. produced 7 7 7  million lbs of wool , compare d  
with Aus tral ia 1 , 6 27 million lbs and New Zealand 588 million lbs . 
Commonwealth Economic Commi ttee and International W ool Textile 
Organis a t ion 11\'l ool Statis ti cs  1 961" , 196 2 .  

§/ The des cr i p ti on of the Sheep  and Wool Indu s try in the S ine­
S oviet Bloc i s  based primarily on : Aus tral i an Bureau of Agr i cultural 
E conomics "Wool i n  commun i s t  countries " ,  Economi c resear ch r e port 
Number 1 .  Canberra , Aus tral ia 1 96 2 .  

§./ Aus tralian Bure au of Agr icul tural Economics , Op. cit . p . 6 . 
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"The drive for fine-wool l e d  sheep was carr ied forward 
with such impetus that the aim was ove r shot ; in 1959  
pure Merinos and cros s breds vrere so  numerous that a 
deficiency in pure-bred s emi-fine , s emi - coar se an d  
coars e  woolled she e p  be c ame apparent ''· 

This  defi ciency however , shoul d be partly r emedied if the 

obj e ctive s  put forvrar d in the Seven Year Plan 1 95 9-65 , are fulfilled. 

Tab l e  1 . 3 shovJS chang e s  in the absolute and rela tive composi tion of  

the Soviet clip for s el e cted year s from 1 940 until 1958 , an d  the 

tar g e t  for 1 965 . 

TABLE 1 . 3 :  TYPES OF WOOL PRODUCED IN THE U.S.S.R. 

AND TARGETS FOR 1 965 

Fine Wool 
S emi-fine Sem�- co ar s e  

Coar s e  Wool \•T ool ool Total 
Year M ill .l b % o f  Mill . lb % of Mill . lb % of M ill . lb % of Mill . l b  

1 940 

1 950  

195 5 

1 95 6  

1 957 

1 95 8  

1 965 

g r ea sy total gr easy total g rea sy total 

4 2  1 2  1 8  5 101 

33 9 35 9 97 

95 17 114 21 130 

121 22 104 18 165 

171 27 115 19 165 

c b27 c bl8 c 

d b34 d b25 d 

Source : 111-lool in Communi s t  Countr i es " . 

30 

26 

23 

29 

26 

b24 

20 

g reasy total greasy 

183 5 3  344 

214 56  379 

214 39  553  

177 31 567 

17 9 28 630 

c b30 701 

d 21 1208 

b .  Per cen tages  for 1 958 an d  1965 are on a clean bas i s , a s  the 

percentag e s  of greasy wool are not kn own . 

c .  I n  1 958 , the production of fine and s emi-fine type s amounted 

to about 335 million l bs greas y , co arse and s em i-coarse to about 

366 million lbs g r easy . 

d .  The 1965 targe t  for fine and s emi-fine wool production i s  

805 million l bs greasy , coar se an d  s emi- coar se 403 million lbs . 

I I 

! I 
I 
� 

11 
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e .  Clas sification of wool type s i s  as follow s: 

Fine : Bradford 6o ' s so ' s 

S emi-fine : " 56 IS 5 8 ' s 

S emi -coar se : " 46 1 s 50 15 

C oarse : " 44 ' s  and below . 

From Table 1 . 3 i t  can be s e en that , whereas  in  1950 coar s e  and 

s em i - coarse type s made up 8 2  per cent by we ight of the total clip , i t  

i s  planned for 1 965 that they should only m ake u p  4 1  per cen t . 

Al though there is a planned increase (of 98 million lb s ) in the pro­

du ct ion of coar se and semi -coa. r s e  type s over the period 1 955  to 1965 , 

th is is very small compared \vi th that plann e d  for fine and semi -fine 

type s (596  million lb s ) . The Austral ian Bure au of Agri cul tur al 

Economics  ha s cal cul ated tha t , even using overly-conservative figure s, 

these produ ction ob j e ctive s are quite r e al i s ti c ,  and have a high 

prob ab il i ty of achievem ent . 

As the U . S . S .R . is capab l e  of producing vir tually all e s sential 

commoditie s , the S ovie t  e conomy can be  cons i dere d to b e  larg ely self-

suffi cient . Al so , in any communi s t  country the em phasi s in g overn-

ment plann ing tends to be on internal production r ather than trade . 

The international tra de of communi s t  countri e s  has  been de s cr ib e d  as : 

" a  by-product  of the ir home inve stment and produ c tion plans•• ']_/ 
Hence , even maj or change s  in the level of carpe t wool production 

within the U . S . S . R . m ay not e ffect supplies of carpet wool on the 

World Mark e t  to any extent be cause development of the Sovie t textile 

indus try w ould be planned to j u s t  consume all the wool p roduce d .  

I n  1960 , however ,  the u.s.s.R. imported a total o f  135 . 6 mill ion lbs 

( clean) , ranking as the world ' s e ighth large s t  w ool impor ter . 

7/ "W ool ;bn Communi s t  Countrie s "  quo ted from " The Economi st" , 
M ay 14  1960 . 

About 
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two thirds of thi s  was of coarse and s emi-coars e  types .  Mos t  of the 

Soviet trade in raw wool has been with other c ommunis t  c ountries  -

in particular China and Outer M ongolia . u .s . S .R' s  trade in coars e  

and s emi -c oar se wools i s  g iven i n  Table 1 .4 .  

TABLE 1 .4: SOVIET TRADE IN S�1I -COARS E AND COARSE WOOLS 

( Clean bas i s ) 

Country of  19 56  195 7  19 58 19 59 
Origin mill .lbs  mill . lbs mill .lbs mill . 1b s  

Afghani stan 8 . 2  8 . 8 5 . 1 11 . 0  

China 28 . 7  30 . 2  27 . 6  28 . 7  

India 3 . 5 6 .8 10.1 7 . 5 

Iran 7 . 7  8 . 2  10 . 4  7 . 1 

Libanon 0 . 7  - 0 . 7  2 . 6  

M ongolia 26 . 7  22 . 5  18 . 3  20 . 3  

New Zealand 2 . 4  0 . 5  3 . 5 -

Syr i a  0 .9 1 . 5 3 . 7  1 . 1 

O th e r s  - 0 .2 1.9 2 . 4 

Total im ports 78 . 7  78 . 7  80 . 5  80 . 7  

Total expor ts  26 . 6  29 . 3  36 . 4  25 . 8  

Nett imports 5 2 . 1  49 .4  44 .1  54 .9 

Sourc e :  "W ool in Communis t  Coun tri e s " , p .ll9 . 

19 60 
mill . lbs 

11 . 2  

24 . 5  

7 . 7  

5 . 7  

2 . 2  

21 . 6  

0 .9 

1 . 1 

1 2 . 8  

89 . 7  

26 . 7  

6 3 . 0  

Despite the fac t  that i t  i s  the world' s  larges t  produc er of 

c arpe t  wool , the Soviet  Union i s  s till a ne tt importer of c arpet 

types .  Mos t  o f  these imports  are from other countri e s  in  the Sino-

Soviet bloc , and it seems l ikely that this  situation wi l l  continue . 

Consequently , i t  is  unl ikely that change s in the Sovie t  produc tion 
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o f  and/or trade in car pe t wool s  will have any marked effect on the 

world carpet wool market .  

1 . 2 . 2  China 

In 1 960/61 there were about 5 9  million sheep in China pro -

ducing about 150 mill ion lbs ( gr e asy)  o f  wool . China i s  the s e cond 

l ar g e s t  carpet wool producer after U . S . S .R. (80 million lbs clean 

in 1 958 ) . 

S in ce 1949 , lar g e  s cale cro s s-br eeding programme s using 

ar tifi cial inseminatio n  and imported fine -wool sire s have been car r i ed 

out . In 1 958 , 12 mill ion coarse woo lled ewes were cro s sed w i th 

fine and s emi-fine wool l ed rams , and about 80 per cen t  of these wer e 

ar tifi cially inseminated. 

Despite the s e  attempts  a t  flee ce im provement , i t  i s  bel ieved 

that about four fifths of the wool produced i s  of  coarse qual i ty ,  

sui table only for the manufactur e of lov1 quali ty clo th or car pe ts .  8/ 

However , i t  may be expe cted that a defini te incre ase in the pro portion 

o f  fine quali ty wool s  should re sul t  in the fu ture .  It  has be en 

e s timated that vrool production will r i se to mo re  than 200 million 

1 bs  in 1970 . Thi s allov . .rs fo r an increase in sheep  numbers to 

7 0  million and a slight incr e a s e  in wool production per shee p  ( at 

pre sent about 2.6 lbs per shee p ) .  

Until 1 960 , China ( excluding Outer Hongolia) was a nett 

exporter o f  ra\v wool . Table 1 . 5 indi cate s some of the change s  that 

have  o ccurr ed in China ' s wool production and trade s ince 195 2 .  

8/ 
Lawrence M .J . . , "Wool in mainland Ch ina" , Quar t .  Rev. o f  Agr .  

E co nomics 1£:188 , 1 96 2 .  
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TABLE 1 .�: CHINA: WOOL PRODUCT ION , EXPORTS AND CONSUMPT ION 
(Million lbs . clean basi s )  

Wool Ne tt Expor ts Raw Wool Impor ts Wool Available 
Year Production of Available of Tops for 

Raw Wool Hanufacture 

1952 50 . 46 26 . 78 23 . 68 6 . 4 0  30 . 08 

1954 63 . 1 2 44. 97 18 . 15 9 . 70 27 . 85 

1955 65 . 46 30 . 96 34 . 50 15 . 70 5 0 . 20 

1956 71 . 76 2 7 . 35 44 . 41 20 . 6 0  65 . 01 

195 7  75 . 30 26 . 61 48 . 69 18 . 90 6 7 . 5 9  

1 958 82 . 02 19 . 9 2  6 2 . 10 3 2 . 80 94 . 90 

1 9 5 9  8 9 . 88 17 . 68 7 2 . 20 24 . 10 96 . 30 

1 960 91 . 14 -4 . 48 95 . 6 2 23 . 10 118 . 72 

S our ce : Lawrence H . J . , " �vool in Nainland Chin a " ,  Quar t .  Rev . 
Agr . E co .  15 : 188 , 1 962 . 

It 1� probably s afe to assume that all wool expor ted is  of 

carpe t types , and all wool im ported ( either as tops or raw wool ) i s  

of apparel  qual i ty . From Table 1 . 5 , i t  can be seen that the supply 

of car pe t wool available for expor t has steadily de clined from 44 . 9 7  

million lbs in 1 954 to zero in 1960 . This  trend i s  probably due to 

an expans ion in dome s t i c  wool fabr i c  manufacturing . Production of 

apparel  and non-apparel fabrics ( including blankets ) increased from 

8 . 2  mill i on linear yards in 1947 to 30 . 7  million l inear yards in 1 9 6 0 . 

1' . 2 . 3  Outer Mongolia 

Very few s tati s t i c s  on the she e p  indus try of Outer Mong ol i a  

are available . Nomadi sm i s  s till the maj or form of l and use , and 

in 1958 only 35 per cent of the nomad i c  lives tock owner s had j oined 

the volun tary producer co-operatives .  The mos t  rel i able information 
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available is  that on wool exports to the Sovie t  Union which average d  

22 . 5  million l b s  clean from 1956 to  1 958 . Thi s indic ates that at 

lea s t  40 million lbs greasy were  produced .  

1 . 2 . 4  Pakis tan 21 
Pakis tan produce s about 4 2  mill ion lbs of raw wool , nearly 

all of whi ch is carpet type s .  Of the non-communist  countries , 

Pakis tan i s  the second l arg e s t  expor ter of carpet 't•JOol after Indi a 

(18 . 9  mill ion lbs clean in 1958 ) . Ame r i ca and the Uni ted K ingdom 

are the maj or importer s .  Re cently plans have been s tated for the 

im provement of wool handl ing procedure s and an increase  in the pro-

duction of fine wool . Under the s e cond five-year plan , fine wooll e d  

rams have been imported from Aus trali a , and three fine -wool sheep 

breeding farms will be s e t  up . Dome s t i c  consumption o f  carpet 'tvool 

has been increasing , and now ex ceeds 10 million lbs . 

1 . 2 . 5 India lO/ 

India' s wool production for the year s 1 95 9-1961 was con s tant 

at 78 . 0  mill ion lbs ( greasy ) . Mos t  of thi s  i s  carpet \.,r ool and in 

1 960/61 India ex por ted 44 . 0  mill ion lbs mainly to the u.s.s.R., 

the U . K . and the U . S .A . India al so  has a signifi cant dome s ti c  

carpet  industry wi th a total productiqn of about 1 3  million lbs , 

90 per cent of which is expor ted . 

Under the two five -year plans , 1 951-55 and 1 9 5 6 -61 subs tantial 

development of the Indian Wool Indus try took plac e . Export marke ts  

have c ompeted for raw material s wi th the expanding l oc al tex tile 

21 S ourc e : World Wool Diges t 11: 96 , 1 960 . , 12': 66 , 1 962 . 
Wel ton R .s •. , "The world carpet wool s ituation'• , U . S . D . A . Foreign 
Agr icultural Servic e , Washing ton , 1 95 9 ,  p .lO . 

10/ T�e discus sion on India' s  shee p  and tex tile indu s tries i s  bas e d  
on various i s sues o f  the World W ool Digest . See: W orld Wool Dig e s t  
8: 30 , 1 95 7 . ,  1Q:l 7 9 , 1 95 9 . ,  ,ll: l68 , 1 960 . , 1 2: 6 2 , 1 961 . ,  !.,�: 151 , 1 961 ., 
13: 1 99 , 1 962 . Also: Seeber G . E . , "Wool in Indiau , Quar t .  Rev . Agric . 
Eco .  1£: 122 , 1 962 . 
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indus try and ex por t controls have been imposed s ince 1950 . Al s o , 

due to chronic balance-of-payments difficulti e s , s evere restric tions 

have been imposed on imported wool s . This me an s  that manufacture r s , 

to keep  their fac torie s running , have to use loc ally produced  c ar p e t  

wool for apparel purposes . India ' s  annual wool exports have dec l in e d  

from 70 mill ion l b s  in 1939 t o  ab out half thi s amount today . 

Along wi th restr i ctions on the exports of c oar s e  wool , attempts  

are be ing made to  incre a s e  the local supplies  of finer wool by fle ec e  

improvement programmes . Under the sec ond five -year plan , about 

460 she e p  and wool r e s e arch and ex tens ion centre s have been e stabl i she d. 

1 . 2 . 6 TurkeY ll/ 

Turkey produc ed 84 mil l i on lbs of wool in 1 962, and a l i ttle 

l e s s  than hal f of this  was of carpet type s .  Carpe t  wool exports 

to tal about 10 million lbs . Exports have be en de clining due to 

increased dom e s tic  consumption , and production of fine wool has been 

en couraged by the government in order to reduce import n e e d s . 

1 . 2 . 7  Unite d K ing_ dom 12/ 

Car pe t wool in the United King dom is produc e d  by the mountain 

bre e d s  - Blackface , Swaledale , Herdwick etc .  Output of c arpe t type s 

has increased to a grea ter extent than apparel wool s over recent 

years , and now to tals over 40 mill ion lbs (grea s y )  - about one third 

of the total United K ingdom clip . Hill wools are subsidized  wi th 

the obj ective of increasing this produc tion still further . 

Ex por ts  of car pe t wool from the United King dom exce e d  

1 5  mill ion l bs (greasy ) . 

11/ Source: World Wool Dige s t  11 : 96 ,  1 960 . , � : 21 7 , 1 96 2 . 
Welton R .s . ,  Op.c it . ,  p . l4 .  

Source: Wel ton R . S . , Op.c it . , p . l 3 . 
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Iran produces about 40 million l b s  of wool annually , nearly 

all of whi ch i s  carpet type s .  About half of this  i s  expor ted , 

mainly to the u.s.s.R. and the u.s.A. The r emainder i s  consumed 

lo cally in the pro duction of Pers ian hand-woven rug s . 

Wool product ion in Iraq has decl ined s teadily from 28 mil lion 

lbs in 1 956 to 24 m i llion lbs in 1 961 . Th is decl ine has been due 

to a fall in sheep  number s caused pr imar ily by repeated droughts , 

and d i s e ase . The entire wool output i s  of the na tive type . 

Expor ts  have also been de clining , due to politi cal events 

and an expansion of the lo cal textile indus try , as viell as the fall 

in to tal wool production . Improvement of the Iraqui cl i p  has been 

through the sele ction of be tter type s of the indigenous bre e ds , 

rather than in cro s s ing wi th English or Herino blood . 

1 . 2 . 10 Syria lQ/ 

All wool produced in Syria is  of carpe t quality , the principle 

breeds be ing the Aw as s i , Karradi and Alleppo. In 1958 , 20 . 7  million 

lbs (greasy) of carpe t '\ITOol v1ere produced , with an average yield of 

43 per cent . Virtually all the Syrian clip  i s  expor ted  to the u.s.A. 

or the U.S.S.R. Syrian expor ts generally exceed produ c tion due to 

a propor tion of re-export s  from Iraq and Turkey . 

121 Sour ce : World Wool Dig e s t  1 2 : 76 ,  1 961 . 
Op. cit . ,  p . l 2 . 

Sour ce : Welton R.s., Op. cit . ,  p . ll . 

Source : Wel ton R . S. , Op. cit . ,  p .ll .  

Wel ton R. S • , 
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1 . 3  Trends in Coar s e  Crossbred  Wool Production 

Worl d  production of coarse cro s s br e d  wool has shown a continu e d  

s teady expans ion over the last de cade , this expans ion be ing pro­

por tionately sl ightly l e s s  than the increase in Merino wool production 

over the sam e  period . The e s timated world produc tion of coar se 

cros s bre d wool of type s suitable for carpe t manufactur e ( le s s  than 

48 ' s  Amer i can ) was 518 m ill ion lbs ( cl e an ) in 1958 . 16/ 

The maj or produce r s  of coar se cros sbr e d  wool suitable for 

car pet use are New Zealand and Argentina tog e ther accounting for 

about 87 per cent of the vmrld total production of the se type s . 

1 . 3 . 1 New Z e aland 

New Z e aland is the third  '\·mol produc ing country ( after  Russia  

and Austral ia ) and the l arge s t  producer of cros sbred wool . Ne'\.J 

Zealand wool production over the last 6 ye ars  has shovm the l argest  

proportionate increase of any country in the non-communi s t  worl d  

( 21 per cent from 1956/5 7  t o  1961/6 2 ;  compare d with Rus s i a  3 4  per 

cent , and Au s tral ia 8 per cent ) . The absolu te expansion of New 

Z ealand ' s wool production over the same time per iod was ex ce e de d  only 

by Russia and Aus tral ia .  There i s  al so evi dence that the average 

count of the New Zealand cl i p  i s  tending to fall . Table 1 . 6 shows 

the sale s of New Zealand wool through the New Zealand 11-Iool C ommission 

by quality numbers  over the las t 6 year s . The increase in the pro-

portion of l ower counts shown in Table 1 . 6 i s  probably due in par t  

t o  pasture improvement with a re sulting increase i n  nutr itional 

s tandards , and in part to gene t i c  factor s  such as the inc r e a s e d  use 

of Border Le i c e s ter cros se s , and possibly s el e ction for a coar ser 

flee ce . 

16/ u . s .  Tar iff Commis sion ,  quoted in World Wool Dige s t  11 : 96 ,  1 960 . 
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TABLE 1 . 6 :  WOOL SALES THROUGH THE NEvl ZEALAND WO OL C OMHISSI ON* 

Qual i t y  Gr oup 
1 9 5 6/5 7 

% 
1 9 5 7_/58 

% 
1 95 8_/5 9 

% 
1 95 �/60 

% 
l 9 6q/6l 

% 
1 961/6 2 

% 
5 2 ' s and f iner 

50 ' s 

48 1 s/5 0 ' s 

46/50 ' s  and 48 ' s  

46/48 1 s 

46 1 s and l ower 

3 2 . 00 

1 5 . 00 

1 6 . 00 

27 . 50 

7 . 7 5 

1 . 7 5 

28 . 5 0  

1 3 . 25 

1 3 . 7 5 

29 . 7 5  

1 0 . 00 

4 . 7 5 

23 . 25 

1 2 . 25 

15 . 5 0 

1 3 . 5 0 

1 2 . 20 

4 . 7 5  

24 . 7 5 

1 2 . 7 5 

14 . 50 

31 . 7 5  

1 1 . 7 5 

4 . 5 0  

20 . 50 

1 2 . 00 

1 2 . 00 

36 . 00 

1 3 . 25 

6 . 5 0  

* Re turns exc lude dag wool , re- offered wool and wool sol d  
pr ivately . 

S our c e : N . z .  H oo l Coffil c i s si on : 1 18  ta t i s t ic a l  anal y s i s  of \·TOol 
offer e d  a t  au c t i on s a l e s " ,  Hel l ing t on , 1 96 2 . 

1 . 3 . 2  Argentina 

22 . 5 0 

1 2 . 00 

9 . 7 5 

36 . 7 5 

1 3 . 5 0 

5 . 5 0  

Argentina pr odu ce s abou t  4 0 0  mill i on l b s  ( greasy ) of  \·TOol . 

Of th i s , about 5 per cent i s  true c ar p e t  wool , and another 25 per cent 

i s  of c o.: n s e  cro s s bred ty pe s . Ho s t  of the cr o s s br e d  wool is  produ ce d 

fr om L incoln s t o ck . The U .S . A . imp ort s all o f  the true carpet \·Tool 

an d  about 6 0  per cent of the c o ar s e cro s sbred type s . Until re c e nt l y  

r e placed  by New Zealand , Arg entina was the leading supplier of car pe t  

vrool s t o  the Ameri can market . 

The exports of Argenti ne wool vary widely from ye ar to year 

due to lar g e  stock ac cumulations and di s posals . A part from seas onal 

fluctua t i ons , Argent ine wool produc ti on had shown a continued incr e a s e  

over the l a s t  5 year s . 

1 . 4 Trends  in World Carpe t  Production and C onsumpt i on of Pile Fibr e s  

From 1 95 7  to  1 960 pro ducti on o f  machine -made wool 

or hair c arpets by the maj or producing countries  incr e a s e d  from 

46 , 990 million lbs and 1 3 6 , 8 31 milli on square yards  t o  
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51 ,4.04' million lbs and :£38 , 222 million s quare yards . l7/ The pro­

portionate increase in carpe t production of approximately 27  per cent 

i s  cons iderably greater than that recorded for the woven f abri c  

s ector , approximately 1 per cent . In absolute terms however ,  the 

ivoven fabr ic se c tor has shmvn a considerably g reater rate o f  grovlth . 

Table 1 . 7  shows machine made car pe t  production for the \<rorld ' s maj or 

producing countr i e s  for the year s 1957  to 1961 . In 1961 , the 

Uni te d S tate s of Amer i ca produced over 60 per c ent of the to tal carpe t 

production of the maj or produc ing countr ies . The United King dom 

produced 16 per cent . The increase in vJOrld carpet production over 

the period 1957- 61 was due mainly to an expa.n s i on of the Amer i can 

c arpet industry . 

1 . 4 . 1  Uni ted S ta te s of America 18/ 

The United State s of America i s  the worl d ' s l a rg e s t  carpe t 

producer  (159 . 8  million s quare yards in 1961 ) . The indu s try in-

crea sed production by about 150 per cent over the decade 1 951-1961 . 

Concurrently there has occurred a marked increase in the proportion 

of total carpet shi pments represente d by tufted car pe ts , and a 

corres ponding de cline in the propor tion of woven car pe t s . The pattern 

of fibre  consumption has also change d  marke dly , wi th an increase in 

the propor tion of filament nylon and l m.;-er cros s bred wool s , and a 

decline in the consumption of true carpe t wools . 

Thi s  trend in the relative proportions of woven and tuf te d  

1 7/ The factor for conver t ing area t o  we ight varies from 3 t o  4 .  
For an approximation to com pare the r ate of growth of the c arpet 
industry with that of the woven fabric s ector , a figure o f  3 . 5 i s  
taken here a s  a suitable c onver sion factor . 

1§/ The de s cription of the American car pet industry i s  base d  primarily 
on : American Carpet Inst i tute Inc . "Ba s ic facts about the c arpet and 
rug indu s try" , New York , 19 6 2 .  
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TABLE 1 . 7 : PRODUCTION OF MACHINE-MADE CARPETS AND FLOOR RUGS OF 

WOOL AND HAIR FOR THE MAJOR PRODUCING COUNTRIES 

Uni t  1 957 1 958 1 959 1 960 

Uni t ed Stat es � 1 000 s q . yd 56 , 357 49 , 1 81 58 , 500 48, 900 

United K ingdom 1 000 s q . yd 47 , 580 47, 1 80 45 , 880 45 , 580 

Belgium 1 000 lbs 30, 1 44 27 '  1 85 34, 465 32 , 620 

France 1 000 lbs 1 6 , 846 1 6 , 689 1 7, 652 1 8 , 748 

Western Germany 1 000 s q . yd 1 7 , 507 1 6 , 798 1 7 ' 71 5 20, 1 34 

Netherlands 1 000 s q . yd 6 , 248 6 , 076 7 , 205 8 , 641 

Japan 1 ooo s q . yd 3 , 796 3 , 540 4 , 493 6 , 201 

Aust rali a  1 000 s q . yd 2 , 985 4 , 1 72 5 , 032 6 , 547 

Canada 1 000 s q . yd 2 , 358 2 , 607 2 , 662 2 ,  21 9 

T otal 1 000 s q . yd 1 36 , 831 1 29 , 554 1 41 , 487 1 38 , 222  

Total 1 000 lbs 46 , 990 43 , 874 52 , 1 1 7  51 , 404 

Total woven t issues SI mill i on lbs 1 , 521 • 0 1 ,  389 . 0  1 ,  545 . 0  1 , 554 . 0  

Source :  Commonwealth Economic C ommi t t ee "Wool Stat i st i c s" , 1 95 9  and 1 962 . 

1 961  
' 

• •  

42 , 460 

37, 41 5 

1 9, 370 

20 , 705 

9 , 1 71 

• •  

6 , 531 

• • 

• •  

56 , 785 

1 , 540. 0 
I 

Ameri can Carpet Inst itut e  Inc . "Bas ic !'ac ts  about the c arpet and rug industry" , 1 962 . 

� Thi s  f'igure repres ents only about one th ird of' to tal u . s .  carpet production as 
i t  exc ludes tuf'ted carpets  and carpet s containing synthetic  f'ibres . I n  1 961 , America 
produc ed 1 59 , 800 s quare yards of' carpet in total . The f'igures f'or the other producing 
countri es however, should give a reas onable ind icat i on of' total carpet product ion. 

£1 For compari son .  Includes apparel and non-apparel f'ab rics , and blankets .  
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car pe ts is  clearly shown in Table 1 .8 .  

TABLE 1 .8 :  AMERICAN BROADLOOH CARPET SHIPMENTS BY TYPE 

Year Axm ins ter vlil ton Velve�/ Tufted 

1951 3 9 . 4% 1 7 . 1% 34 . 1% 9 . 4% 

1952  36 . 4  1 9 . 8  29 . 5  14 . 3  

1 95 3  32 . 8  18 . 9  27 . 9  20 . 4  

1 954 26 . 3  16 . 5  24 . 6  32 . 6  

1 9 5 5  24 . 5  15 . 0  24 . 5  36 . 0 

1 956 20 . 2  14 . 3  23 . 4  42 .1  

195 7 16 . 4  1 2 . 3  21 . 0  50 . 3  

1 958 1 2 . 6  11 . 1  18 . 2  58 . 1  

195 9  10 . 2  11 . 4  18 . 9  5 9 . 5  

1 960 8 . 5 9 . 0 15 . 5  6 7 . 0  

1 961 6 . 7 6 . 6 1 4 . 3  7 2 . 4  

Total 

100 . 0% 

100 . 0  

100 . 0  

100 . 0  

100 . 0  

100 . 0  

100 . 0  

100 . 0  

100 . 0  

100 . 0  

100 . 0  

S ource : Amer j_ c an Carpe t  Ins ti tute Inc . , "Bas i c  fac ts about 
the carpe t and rug indu s try"' , Neu York , 1 9 6 2 .  

�/ Includ e s  chenille and knitted carpe ts . 

The output of tufted  carpe ts increased from 9 . 4 per cent to 

72 . 4  per cent of the total carpet  shi pments over the ten year period  

1951 -1 961 . The decline in shipments of woven carpe ts  i s  probably 

due pr imarily to c ompe ti tion from the lower cost tufte d product , but 

apparently this s e c tion of the indu s try �as al so been suffering from 

the compe tition afforde d by imported  woven carpe ts - particularly 

Wilton .12/ 

19/ World Wool Dige s t  1 2 : 221 , 1961 . 
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Total 
Apparel 

Carpet 
Woven 

Tut'ted 

y 
T otal 
Carpets 

Non C ellulos i c  
Fib res 

Av Av Av 
1 952- 1 955- 1 958-

54 57 61 

m . lb m . lb m . lb 

1 26 . 1  202 . 6  277 . 3 

1 . 2 3 . 5  1 5 . 6  

0 . 5 7 . 4  47. 6  

1 . 7 1 o.  9 63 . 2  

TABLE 1 . 9 : END USE OF F IBRES I N  U . S . A .  

Rayon and Wool C otton Ac etat e 

Av AV Av Av Av AV Av Av 
1 952- 1 955- 1 958- 1 952- 1 955- 1 958- 1 952- 1 955-

54 57 61 54 57 61 54 57 

lm . lb m . lb m . lb m . lb m . lb m . lb m . lb m. lb 

41 0 . 8 323 . 8  303. 7 352 . 6  348 . 7  352 . 9  1 609 . 9  1 756 . 5 

24. 1 1 5 . 5  5 · 9  1 39 . 3  1 45 . 2  1 01 . s  1 .  7 1 . 0 

1 5 . 0  96 . 7  80. 1 o . 6  8 . 5  47 . 8  66 . 0  48 . 1  

39 . 1  1 1 2 . 2  86 . 0  1 39 . 9  1 53 ·  7 1 49 . 3  67 . 7  49 . 1  

Total 

Av Av Av AV 
1 958- 1 952- 1 955- 1 958-

61 54 57 61 

m . lb m . lb m . lb m . lb 

1 867. 7 2499 . 0  2631 . 6  2801 . 55 

2 . 1  1 66 . 3  1 65 . 2  1 25 . 1  

54. 3 82 . 1  1 60 . 7 229 . 8  

56 . 4  248 .4  325 . 9 354. 9 

------ - � --- -- --- - '---- - L_ ------ L ___ ----

Sourc e :  Gulman G. O . ,  and Fead M . , " C ompet i t i on Between Fibres" , Australian Bureau of 
Agric ult ural Ec onomi c s ,  1959 . "Text i le Organon" Vol . 33 ,  No . ll ,  196 2 .  

� Excluding backing yarn . 
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Table 1 . 9 shows the trends in fibre consumption by the 

American car pe t  industry over three thre e-year periods 1 95 2-54 , 

1 955-57 and 1958-61 . Fibre consumption by the apparel s e c tor is 

g iven for comparison . 

Consider ing " t otal carpe ts " ( that is woven and tufted carpets  

toge ther ) it can be  seen from Table 1 .8 that " synthe tics " (non­

cellos i c  fibre s ,  r ayon and ace tate ) use in carpe t production rose  

s teeply from appr oximately 16  per  cent of  tot al fibre use ove r  the 

per iod 195 2-54 to 4 2  per cent over the period 1 958-61 . Thi s  increase 

was entirely due to an increase in the propor tion of synthe ti c s  used 

in  tufted carpe ts coupled with an almost twelvefold  expans ion in 

total tuf ted carpe t shipments .  Synthe tic use in woven carpe t pro­

duc tion s tayed cons tant at appr oximately 15 per cent of total fibre 

c onsumption for thi s class of c arpe t .  In the production of tufted 

carpe t , synthe tics  use increase d  from 18 . 8  per c ent of the t otal 

fibres  used over 1 95 2-54 to 55 . 5  per cent over 1 958-61 . Wool  use 

also  increased fr om le ss than 1 per cent in 195 2-54 to 20 . 8  per cent 

o ver the period 1 958-61 . As shown in Table 1 . 10 New Zeal and has 

been taking an increasing share of this increase in wool consumption .  

I f  the as sumption i s  made that all wool from New Zealand and 50 per 

c ent of imports fr om Argentina are of lovier crossbred type s ,  and all 

wool from Paki s tan ,  Iraq , Syria , India and the United Kingdom plus 

the balance of imports from Arg en tina i s  carpet  wo ol , then Table 1 .10 

allows an approximate estimate to be made of trends in the c onsumption 

of true carpet wool as di stingui shed from coarse  lower cros s bred  type s . 

Using this  bas i s  i t  can be s een that , while the consumption of un­

improved carpe t  wool has declined from 55 per cent of the total wool 

c onsumption in 1 95 6  to 39 per cent in 1961 , the consumpti on of l ower 

cros sbred wool increased from 33 per cent of total wool consumption 

in 1956 , to 48 per c ent in 1 961 . 
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TABLE 1 . 10 : UNITED S TATES CARPET WOOL IMPORTS BY C OUNTRY OF ORIGIN 

( M illion lbs .  clean bas i s )  

1 956  1 95 7 1 958 1959 1 960 1 961 

New Zealand 21 . 2  1 2 .8 32 . 2  4 9 . 3  4 5 . 8  5 2 . 2  

Argentina 5 2 . 5  46 . 6  45 . 2  60 . 5  45 . 8  47 . 6  

Pakistan 13 . 8  14 . 2  10 .8 14 . 8 11 . 6  14 . 9 

Iraq 11 .0  9 . 4 4 . 0 10 . 8  7 . 5 7 . 0  

Syria  11 . 7 9 . 2  5 . 3 10 .8  7 . 2  5 . 2 

India 10 .8 7 . 2  6 . 1 9 . 9  5 . 0 4 . 1 

United Kingdom 4 . 4 2 . 2  5 .0 7 . 7  4 . 6 6 . 9  

Italy 1 . 2 1 . 8 0 . 6  2 . 5 1 . 6 1 . 5 

Ireland 0 . 7  0 . 5 1 . 5 2 . 4 1 . 9  1 . 5 

Frence 1 . 9  1 . 7 0 .8 2 . 3  1 . 9 2 . 2  

Other Countr ies  13 . 6  15 . 4  10 . 9  20 . 5  21 . 0  14 . 3  
- - - -

To tal 14 2 .8 121 . 0  122 . 4  1 91 . 5  1 5 3 . 9  157 . 4 

S ource : United S tate s Department of Comme rce , 
Repor t FTllO , 1961 . 

New Zealand ' s  expor t s  t o  the Uni ted  State s of Amer ica of wool 

for carpe t use in 1961 were 5 2 . 2  mill i on lbs ( clean ) . Thi s i s  

more than 70 per cent of our to tal wo ol exports to the United State s 

of Ameri c a , and approximately 10 per cent of our total wool exports . 

Of the factors leading to these  change s  in fibr e  consumption 

by United S ta t e s  carpe t manufacturers , the follmving are pro bably 

the most s i gnificant : 

( i ) Change s  in carpet produ c tion technology , in particular , 

the rapid increase in the volume of tufted carpe t shi pments .  

( ii ) The development of new synthe tic fibres  at competitive and 

s table pri ce s . 
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( i i i )  The suspension of tar iff restric t i ons in 1958 to allow 

duty free entry of wools not f iner than 46 ' s  wit h  a 10 per cent 

tolerance of 48 ' s .  This sus pens ion was reconsidered by the Ameri can 

Government in 1 960 and will continue until 1 96 3 . 20/ 

( iv )  The decrease i n  exports o f  unimproved wool from the maj or 

produ cing countrie s d i s cus sed in the previous s e ction . 

The relati ve impor tan c e  of these four factors is  di fficult to 

determine . It is  hovTever , of vi  tal impor tance to New Ze aland as a 

maj or supplier of cro ssbr e d  wools , and a potential suppli er of 

"unimproved"  ..,.rool through the Drys dal e bre e d . 

1 .4 . 2  Uni ted Kingdom 211 

In 1960 Br itain produced 45 . 6  million s quare yards of carpe t , 

making her the se cond large s t  car pe t produce r  after America . Of 

thi s  roughly 6 mill ion square yar d s  were tufte d carpets and carp e ts 

faced wi th hair c otton , or jute . In compari s on with the United  

S tate s of Amer i ca , Br itain pr oduc es  much le s s  tufted carpe t ,  and 

use s much more carpet vlOol as a raw material . All-vmol carpe ts made 

up 6 9  per cent of total pro duc tion in 1960 , while those containing 

no wool constituted only 2 pe r cent . Howeve r ,  a marked trend towards 

synthe tic fibre use took place from 1 95 5  to 1 960 , and it is likely 

that this trend vlill continue . In contrast  with the U . S .A . , 

Axmins ter is the maj or carpet type in Britain , and the greate s t  

increases in pro duction have be en shown for thi s type of car pe t .  

1 . 4 . 3 Other Countries 

Stati st i c s  on carpet pr oduction and fibre  consumption for 

o ther carpet pro ducing countri e s ( of which Be lg ium ,  The Ne therl and s , 

I taly , Japan , Franc e  and Aus tral i a  are the maj or suppliers ) are not 

EQI World vlool Dig e s t  l_g : 93 ,  1 961 . 

�/ S ource : World Wool Dig e s t  �: 118 , 1961 . , lQ: lOl , 196 2 .  
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well documente d .  However ,  from the evidence available , ther e  appears 

t o  have been a steady and continued expan s i on of the car pet industry in 

the se countr i e s , whi ch equal s or exceeds that of the apparel  sector . 

In general , the marked trend t owards tufte d  car pet  producti on shown by 

the United S tate s of America doe s not appear to have been exhibited by 

the other maj or carpet producer s . 

It  seem s  l ikely that carpe t s  would be a comm odity with a high 

income elasticity of demand and thi s  fac tor , combined with a pr obable 

increase in the volume of cheaper tufted carpets on the market suggests  

that the expansion i n  world car pe t pr oduction ove r  r ecent year s will 

continue with r i s ing s tandards  of l iving . 

1 . 5  The Dome stic Harket for New Zeal and-Produced C arpet Wool 

At pre sent , no true carpet wool is produced  in New Zealand . Local 

carpe t  manufacture rs  have had to ful fil their car pe t  \<TOol requirements 

thr ough imports , e i ther in the f orm of r avr wool or yarn . In 1961 , 

1 ,  214 , 220 1 bs of carpet yarn and 693 , 453  1 bs of r av.r carpet vmol vTere 

im p orted . (Custom s  Department e s timate s for carpet yarn and r aw '"ool 

impor ts  from U.K . ) .  The total ( F . O . B . ) cos t wa s £611 , 701 . The 

approximate (C . I . F .  N .Z . )  cost would be £660 , 000 . There i s  a 1 5  per 

cent ad val or em tar iff on carpet yarns imported into New Zeal and . 

As suming a 20 per cent spinning was tage  and a yield of 75  per cent , 

the se impor t s  are equivalent to appr oximately 3 , 000 , 000 lbs of r aw wool . 

To produce this  quantity of carpe t wool in New Zeal and through the 

Drysdale breed would require approximately 300 , 000 Drys dale sheep -

assuming an average fleece weight of 10 lbs . This figure repre sent s 

less  than one per cent of the pre sent New Zealand shee p population . 

The approximate charge s for a typical shipment of Scottish Blackfac e  

wool to Nevl Zealand are a s  foll ows : 



- 34 -

Raw wool price to farmer 

Marke ting cos t  @ 5 d  per lb 

Yield @ 75 pe r cent 

S couring charges  @ 2 . 5d 

Freight , insurance , e tc . @ 8d 

46d 

5ld 

68d 

70 . 5 d  

78 . 5 d  

The available evidence suggests that Drys dale wool doe s  not 

differ markedly in i ts te chni cal propertie s from S cotti sh Blackface 

wool of thi s price ( average quality wool su itable for carpet  manu -
22/ facture ) .-

Thus , as suming Drys dale wool ha s a yield of 75 per cent , the 

Drys dale wool pr ice ( gr e asy) that would jus t " break even" wi th 

imported S cottish Blackface wool is  5 9d per lb . Allowing for 

brokerage , handling , and scouring charge s totalling 6 d , thi s  pri ce  

would allovl a pri ce of  53d  per lb to  be  paid to  the Drysdale wool 

pr odu cing farmers . Thi s pr ice i s  about l3d above average pri ce s 

at pre sent beine rece ive d for cros sbr e d  woo1 . 23/ 

At the leas t , Drys dale wool sold to New Zealand carp et  manu­

facturers could expec t  a prem ium of 6d  pe r lb over Romney wool . 

If true carpet  wo ol was produced in New Ze aland in sufficient 

quantitie s to allow l ocal demand fo r thi s  type of carpet fibre to 

be fulfilled ,  i t  i s  likely that the importat ion of equivalent car pe t 

f i br e s  would be pro hibited .  Thus the New Zealand carpe t woo l  

m arke t would be a " protected"  one . However , the re cent deci s i on 

to  commence the pro duction of nylon in New Zeal and could pos s i bly 

r e duce the pri ce for carpet wool that could be demanded in a protected  

gg/ The quality of Drysdale wool as a carpet pile fibre i s  di s cu ssed 
in Sec tion 2 . 6 of Chapter 2 .  

�/ Average New Zealand wool pr ice paid at auc t ion in the 1 9 6 2/63  
season was 4 2 . 84 d  per lb . (N . z . Wool C ommiss i on , "Stati sti c al 
analysis of wool offere d at auction sales  1962-63 season " . Welling ton , 
1 963 ) . After allowing for brokerage and handl ing charges , thi s 
price would all ow a farmer ' s  pri ce of approximately 40d per l b . 
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market - if the appropriate type of nylon is produced at c ompe titive 

pri ce s . 

1 . 6 Summary of Chapter I 

( i )  World pr oduc tion of car pe t wools as a pr oportion of the 

total world wool c l i p  has decl ined considerably over the last dec ade , 

and , fr om the eviden ce available , i t  c an be expe c te d  to decline 

further in the future . This decline has been due mainly to fleece  

11 improvement 't programme s in the maj o r  carpet vmol produc ing c ountri e s . 

( ii )  The supply of car pet  wool on the \,ro rld market has decl ined 

even further than total vrorl d pr oduction , due primarily to an expan­

sion of the dome s ti c  textile industries  of the maj or carpe t wool 

pr oduc ing countri e s . Political event s ,  in par ti cular the continue d 

fall ing off in tr ade be tvreen the c ommunist blo c  and the we stern world , 

have also  affec t e d  carpet wool suppli e s  to non- communis t  c ountr ie s . 

( i ii ) World supplie s of lov,rer c r o s s bred vTool s sui table for c arpet  

use have shovm a c ontinue d s teady incre ase . New Ze aland is  the maj or 

suppli er of this  type of wool . 

( iv )  Over the same period that this de cl ine in carpet wool 

production has o ccurred , wo rld pro duc tion of machine-made carpe ts  

has steadily incre ased , thi s  increase being proportionately consi der­

ably gre ater than that recorded for woven fabr i c s . Most of thi s  

increase can be accounted for by a marked expansi on of the Ame r ic an  

c arpe t indus try . 

( v )  Considering trends in carpe t production and pile fibre 

consumption f or the Ame rican car pe t indus try , the following change s  

have o c curred : 

a .  Over the decade 1 951-1961 , American total carpe t 

produc tion has increased by roughly 1 50 per cent . 

b .  This  has been due to a marked increase in the vo lume 

of tufted carpet sh ipments . Pro duction of woven carpets has decline d . 



- 36 -

c .  Toge ther with thi s change in the type of carpe t 

produce d , there has been a s igni fic ant change in the nature o f  the 

r aw materials used , vi z :  A decl ine in the consumption of true carpet 

wool s , an incre ase in the consumption of syntheti c fibres ,  and a 

l e s s er increase in  the consumption of crossbre d  wool . 

d .  The propor tionate increase in synthe tic consumption 

by the car pe t industry is  co ns iderably greater than that shown by 

the apparel sector . 

(vi ) In the o ther maj or carpet  producing countr ie s pro duc tion 

ha s al so in gene r al (U . K .  being the maj or exce pt ion ) increase d , but 

to a le s ser extent than the u . s . The marked trend towards tuf t e d  

car pe t prom1ction and synthetic f ibre  use shown by Ameri can manu­

fac turers  does no t seem to have be e n  duplicate d by other manufac turing 

countr ie s . 

(vii ) The pre sent do me stic marke t for New Zealand produced 

carpe t  1vo ol (on the ba s i s  of carpet vlool impor ts ) is approximately 

3 , ooo , ooo lbs . C arpet wool produce d locally could expe c t  a premium 

of 6d  to l/6d per lb ove r  crossbred type s . 

1 .7 C onclusions from Chapter I :  The Potential Marke t fo r Drys dal e 

Wool in Carpet Hanuf ac tur� 

1 . 7 . 1 The World Marke t 

Fr om the available evidence i t  seems likely that vrorld 

carpe t production will c ontinue to expand with ri sing s t an dards of 

living . An expanding demand for car pets  as a floor cover ing how-

ever , doe s not necessarily mean a s imilar expansion in the demand for 

carpet wool s . There have been recent marked change s  in p ile fibre 

consumption patterns , and the trend has been in general towards 

synthetic  f ibre and coar se  crossbred wool use , and away from the 

true carpe t wools .  
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The bas ic question ari s ing from an investigation of the s e  trends 

in f ibre consumption i s : Are the change s  that have taken place in 

fibre consumption for carpet  manufacture due to chang e s  in demand 

or to supply e ffects ? For example , considering pile f i bre con-

sumption by American carpe t manufac turer s :  the r e duc t ion in the use  

of  unimpr oved vlool  could be due to a fall in world supplie s of  th i s  

class  o f  wool , c ouple d  'l.vi th a ris ing supply o f  synthetics  and coar se 

cro s s bred v.rools or , it may be pr imar ily due to a re duction in dem and 

for this class of wool brought abou t by change s in carpet pro duction 

technolog y .  

indus try" , 241 
To quote f rom "Basic facts about the carp e t  and rug 

"Vi scose , ace tate , nylon , and acryl ic types r ep re sent 
the result of inte nsive rese arch and the indus try ' s  
ans"Yrer to l imite d world vJOol supplies and an  un stable 
wool market " .  

Whe ther or not synthetic f ibre s and cro s s bred  v.rool do , in fac t 

represent 11th e  a nsv.Jer 11 should be indicated by the relative pri ce  

trends for carp e t  an d  crossbr e d  wool s . If c ar pet -v.o ol pr i ce s  have 

shown a greater incre ase ( or a l e s ser  de crease ) in price over say , 

a five ye a r  per iod  than cro ssbr e d  wools , thi s  trend would indicate 

that synthetic f ibres and cros s bred  wool s are , in fact , an imperfect 

subs titute for true carpe t  wool s . 

The price change s f or fine wool  ( 64 ' s ) , cros s br e d  wool (48 ' s ) , 

Blac kface and Swal e dale wools from 1 956/57 to 1 961 /6 2  are given in 

Fig . 1 . 1 .  Thes e  price s are not comparable in an absolute sens e , 

as the fine and c ros sbred quotations repre sent C . I . F .  (U . K . ) cle an 

pri ce s , vlhile the carpe t quotations represent the pr i c e s  pai d at 

auct ion . However , in the absence of differential ch ange s  in marke t-

ing c osts , the trend of the se price s  should give an indi cation of 

�/ American Car pet Institute , •tBasic facts about the carpe t and 
rug industry" , New York , 1 9 6 2 .  
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the relative change s  in demand for true carpe t and cros sbred wool s . 

Fig . 1 . 1 indicate s tha t , if there i s  any trend in the relative 

prices of the s e  four type s of vlool , such a trend is effectively 

maske d  by pr ice fluctuations . 

On the basi s  of this limi ted evidence on pr i ce trends ( f or the 

United  Kingdom marke t only) it  i s  not possibl e  to draw any pre c i se 

conc lus ion on vlhe ther or not the de crease in world supplie s of  c ar pe t  

wool has been re fle c te d  in a ri s e  in the price o f  carpe t "rool rel ative 

to c ros sbred wool . 

On the other hand , as the s ame yarn is frequently used for both 

tuf t ing and vleaving , it would seem that the trend towards tufting 

shovln by the United S ta te s  of America has not been a maj or factor 

influencing carpet wo o l  c onsumption in that country . 

In vievl of th is f ac t or , trends in world carpet "mol supplie s , 

the probable expansi on of the '"orld carpe t industry , and c omments 

of exper ts in the carpe t trade 25/ there would appear to the author 

to be no rea son to thin:{ that the poten t i al world market fo r New 

Zeal and-pr oduced carpe t wool is any less  favourable than that for 

New Zealand cr oss bred type s . 

1 . 7 . 2 The Dome stic Market 

The importan t c o nclusion fr om the inve stigation of the local 

market for New Zealand - produced  carpe t wool is  that Drys dale wool 

could expe ct  a premium of up to l/6d  per lb over cro s s bre d wool . 

Thi s  pr emium arises pr imarily from trans port costs on imported c arpe t 

wool (mainly Scottish Blackface and Swal e dale from the United King dom ) . 

Thus , from the point of  view of a pro duc tion/marketing authori ty 

o f  the type describe d  in Sect ion 0 .4 ,  it seems likely tha t  the pro-

Ros s D . A . , Per s .  C omm . , 1 96 2 .  
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duction of Drysdale wool for the New Zeal and market vTOul d be a 

profitable proposition pr ovided that Dry sdale wool was s atisfactory 

as  a carpet  pile fibr e , and that Drysdale wool produc t i on was pr of i t­

able at the farm level . An investigat i on of these l atter two 

factors forms the sub j e ct matter of Chapters  I I  and IV re spe ctively .  

The producti on of Dry sdale wool in Ne\·l Zealand should al so be 

to the benefit of the nat i on as a whole in that it woul d allo;,r a 

s aving of overseas funds . If the assumpt ions are made that there 

is no marked difference in the quali ty of the Drysdale and Romney 

carcass , and that Drysdal e s  substitute for fl.omneys in a one t o  one 

s tocking r a te r atio , then the produc tion of Drysdale  \mol in Nev.r 

Z e aland s im ply to fulfil l oc al carpe t wool dem and shoul d allmv a 

nett saving of overseas funds of approx imately £1 23 , 000 . Thi s 

e stimate i s  based on the figure for the C . I . F . ( N . Z . ) value of carpe t 

wool imports  in 1961 ( yarn and raw wool ) minus the F . O . B . ( N . Z . ) 
value of an equivalent amount of greasy New Zealand Romney wool . 
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C H A P T E R I I  
- - - - - - - -

THE QUAL I TY OF THE DRYSDALE WOOL AS A CARPET PILE F IBRE 

The " qual i ty" of a carpet  pile fibre is  determine d fi r s tly by 

the proce s s ing properti e s  of the rmv f ibre ( that i s , s pinning , 

dye ing and we aving properti e s )  and sec ondly by the contribution of 

the raw mat e r i al to the qual i ty of the manufactured c arpe t .  The 

"ideal " carpe t pile fibr e  woul d pre sumably be one that max imise s the 

re turn to the carpet manufac turer - that is , a fibre wh ich allows the 

pr oduc tion o f  the ma.ximum am ount of high qua l i  t�, carpet \J i th the 

minimum of pro ces sing cos ts . 

This  Chapter outl ine s the factor s influencing the quali ty of 

a carpe t pile fi br e accord ing to  the two criteria above , an d  a s s e s se s  

the suitability of Drys dale V.7Q o l  f or carpe t manufacture - a s  far as 

thi s  is J.<-..novm at pre sent . 

2 . 1 Type s of Nach ine -Hade Carpe t and their He thod of Manufacture 

The m a j or type s of "YJoven carpet are Axminster and Vlil ton . In 

recent ye ar s the worl d  output of tufted c arpe t  ha s increased con­

s iderably , and as tuf ting is a che aper proces s  than weaving , it s e em s  

likely th at this trend vrill continue . 

2 . 1 . 1  Axminster Carpe t 

Axminster carpe t i s  the main car pe t  �pe in every maj or 

machine -mad e  carpet producing c ountry except the Uni t e d  S tates of 

Ameri c a .  The re are three important ty pes o f  Axmins ter car pet  -

s pool , g ri pper and c henille . 

The f i r s t  spool Axm inster loom was d evelope d  in Ame r i ca 

about the middle of the nine teenth century . The maj or advan tages 

of thi s  ty pe o f  carpet compared  with the e arl ier-develope d Wilton 

are that ther e  is no nece s s i ty for "dead "' yarn ( that i s , yarn of any 



- 4 2  -

parti cular colour that d oe s  not show in the pile ) and an unlimited 

rang e of c olours can be produced . Production co s ts for spool 

Axmins te r  are le s s  than for Wilton pr ovided reas onably long produ c tion 

runs are used . S e t ting -up c os ts comprise a large proportion of the 

total weaving cos ts .l/ 

Grip per Axminster c ar pe t is a more re cent development than 

spool , be ing fir s t  manuf a c ture d  at the beg inning of th is cen tury . 

As '\vith s pool Axmin ste r the re is no de A.d yarn , and gripper Axmins ter 

has the adde d  advantage s of allmv-ing economical small o r ders , and 

a reduc ti on in yarn vras tag e . The range of colour is  re s tri cted  hm.,r­

ever , c om par e d  '\vith spool . There are two main type s of g ripper 

'\'leave - the Cor inthian and t:r..e Kardax , the former be ing the cheape s t  

and the mo st  common . The p ile tufts are inse rted by means of a 

"gripper 11 , a cla'Vr-like me chanism wh ich selects indivi dual tufts of 

yarn and pla ces them in the backing thr e 2 ds . The de s ign of the 

carpet i s  de termined by a s e ries of punche d rtj acquar d "  c ar d s  vrhich 

allm.; the gri pper to sel e c t  yarns of the appropr i ate colour . 

Chenille Ax�ins ter production has been fall ing due primar ily 

to the high labour costs involve d in the manufa c ture of thi s ty pe 

of c arpet . H mveve r ,  a very h igh quality carpet  can be pr oduc e d  by 

this  method . 

2 . 1 . 2  Wilton Carpet 

Wilton was the f irst  machine -made carpet .  The pile is  in 

the f orm of a continuou s length of warp . In patterned vliltons the 

de s i gn is determine d by a j acquard Wh ich cau se s  yarn of the de s i r e d  

colour t o  be pre sented for tufting . The remaining colours lie 

Only important points o f  difference in the manufacturing proc e s s  
for d ifferent carpets are mentioned he re . A much fuller des cripti on 
of the various aspects  of carpet manufacture i s  g iven in Cros sland 
A . , "Modern car pet manufacture " ,  Columbine Pre s s , London , 1958 . 

{ 
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"dead" in the body of the carpe t . The dead yarn incre ase s the 

bulk and " springine s s "  of the carpet , but in as far as  thi s  res ilience 

can be ach ieved by che ape r backing mate rials , the Vlil t on carpet i s  

unnece s s arily wasteful o f  pile yarn . 

2 .1 . 3  Tufte d Carpet 

Tuf te d c arpet pr oduction is , in g eneral , cheape r than vJeaving , 

and the produ ction cos t e c onomie s are re flected in the re tail pri ce 

\vhi ch is g enerally 10- 20 per cent less  than woven c ar pets of similar 

quality pile  ma terial . The rate of pro duction of tuf ted carpet can 

be ve ry high . The out put from factory is  usually l im i ted  by the 

speed of ancillary pr oce s se s  rathe r than the actual tuf ting operation . 

The yarn is f e d  into the tufting machine by sanded rollers  and the 

rotat ion s peed  of the se ro llers determine s  the height of the pile ; 

if this speed is high , more yarn i s  fe d into the tuft ing needl e s  wi th 

a corre s pond ing incre a se in pile he ight . The backing material 

(usually jute fabric ) is  moved pas t  the ne edles  at a varying speed 

depending on the number of  tufts per inch requ ired . Tuf ted pile 

can e ithe r be cut or le f t  in the l ooped form . A latex backing is 

applied to  the comple te d pile fabric , and g enerally the c arpet is 

dyed in the c omplete d state . 

2 .1 .4 Ancillary Proce s s e s  

The manufactu ring proces s e s  preparatory t o  we aving o r  tufting 

are in g ene ral , common to  all methods of carpet manufacture . The 

c ar pet indus try shows a highe r  degree of ver ti cal integration com­

pare d  with o ther textile indus tr i e s , and freque ntly the vh ole 

manufactur ing pr o ce s s  - blending , carding , spinning , weaving , e tc .  -

i s  c arried out in the one factor y . 

The raw material s f or carpet manufacture are true carpet wooL , 

cros sbre d \-TOOl , synthetic fibre s and backing material s .  
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The p ile f ibre s are blended on a weight bas i s ,  oile d , and fed 

into a c ar ding mach ine . The slubbing s 2/ from carding are s pun 

(with wor sted yarns fur ther c ombing take s place be fore spinning ) , 

and the h anks from the s pinning machine are then s coured in prepara-

tion for dye ing . Today , woollen yarns are used t o  a much greater  

extent than wor sted in carpet manufac ture . 

Dye ing is an extremely important pr oce s s  in c arpe t manufacture , 

and the ability of a car pe t  p ile fibre to "take " d iffe rent ty pes of 

dye and t o  retain its colour in use is  a maj or factor cons idered by 

buyers . 1'1any carpet \·rools  have the unde s irable proper ty of having 

discoloure d  fibre s , or kem p s , which "Till not " take dye n .  Some 

technical problem s pecul iar mainly to carpet fibre dye ing are : the 

large r ang e of colours tha t  i t  may be ne c e s s ary to provi de at short 

notice , the large ·we ight of yarn that i s  r e quire d ,  pr obl ems Cl.rising 

from the u s e  of blends of p i l e  fibre s ,  and the problem of  accurately 

matching colours by sub j e c t ive means . After dye ing , the hanks are 

dried and "round on to some type of bobbin in preparat ion for weaving .  

Following \·leaving , the car pet  i s  "fini she d "  - the maj or operations 

being ; me a sur ing , brushing and cleaning , back s izing , and s teaming 

to "bur s t " the pile yarn . 

There are , of course , variat i ons on thi s  pr ocedure - for 

example ; the pile fibre may be dye d before spinning , or in the c a s e  

o f  tufted carpe t s , dyeing is  generally carried out on the manufactured  

car pe t .  However , the above des c r i ption very br i e fly outline s the 

general pro cedure mo s t  commonly us e d  in the manufac ture of machine -

made carpets . 

2 . 2  Criteria of Carpe t Quality 

To the carpet buye r , there would s e em to be nine maj or crite r i a  
/ 

�I •tSlubbing '" : A continuous s trand wool . 
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of car p e t  assessment : 

( i )  Pattern and colour . The colour and pattern of  a carpet 

are not factors  g overning car pe t  quali ty per s e . They are however , 

important factor s in influencing a consumer ' s  decis ion on whe ther or 

not to pur chase any par t i cular carpe t .  In that different fibre s 

re spond differently to var ious dye s , consumer preference s  on colour 

are of impor tance in car pe t manufacture .  Apparent chang e s  in pile 

colour over time may be due to l ight e ffects on the angle  of the 

pile , or to photo-chemi cal changes  in the dye . The former effect 

is due pr imarily to lack of r e s ilience in the pile . "Red  f�.de " 3/ 

i s  an example of the latter type of colour ch ang e . 

( ii ) Wear . We ar in carpets  take s two forms - fir s t , the 

disintegrat ion of the pile fibre under abrasive pre s sure ; and 

se condly , the loosening and pulling out of fibres  or tu fts from the 

backing material . Carpet wear i s  pro bably cons idere d  the mos t 

impor tant criter ion of carpe t  qual i ty by carpe t user s . It  i s  however , 

diffi cul t for a car pet buyer at re tail  to as se s s  the wearing qual i ties  

of any par ticular carpe t .  

( ii i )  Re s il ience . Re s il ience i s  a function of two factors ; 

firs tly , the work ( foot pounds  per square inch ) requir e d  to  compres s  

the carpe t pile , and se condly , the ability o f  the pile to re tain 

its original form after the compre s s ive pre s sure has been removed .  

Lack of re s il ience is mani fe s ted in tracking and shading . Re sil ­

ience can be fairly eas ily a s se s sed by the carpe t  purchaser . 

( iv )  Warmth . The apparent warmth of a carpet pile i s  

g overned mainly b y  the conductivi ty of the pile fi bres .  For example , 

wool has a low conductivity , and consequently fee l s  warm to the touch . 

Warmth i s  eas ily a s s e s sed  by the car pe t purchas e r . 

�/ A colour change caused by dags in poorly skirted wool . 
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(v)  Res i s tance to ins e c t  attack . The abi l i ty of a car pe t  

pile to wi thstand moth and o ther ins e c t  attack was once of con­

s iderable importance . However , r e cently developed  odourle s s  inse c t­

ic ide s have virtually  eliminated thi s  problem . 

(vi ) Dimensional s tabili ty .  Rucking and folding were problems 

in the e arly development of the tufte d carpet industry . Dimensional 

stability can easily be improved by increas ing the s treng th and 

thickne s s  of the backing mater ial . 

(vii ) Re s i s tance to dir t , and e ase of cl e aning . The e ase  with 

which a carpet s o i l s  depends pr imar ily on the colour and pattern of 

the pile . Pla in , l i ght-coloured carpets show dirt  more eas ily . 

The ease with whi ch marks can be removed from the pile is  al so  im­

portant . 

(vi i i )  Flamabil ity - the propens ity of the pile to scorch or 

burn . 

( ix ) S tatic ele ctr i c i ty .  Under c ond itions of l ow relative 

humidity , s tat i c  electr i c i ty may be gene rate d  by the pile , causing 

a slight e l e c tr ical shock to people walking on the carpe t .  

2.3 The A s s e s sment of C arpe t Quality 

The material bas is of carpe t  quality i s , at pre sent , not at  

all well unders tood . Re search on carpe t  a s s e s sment i s  a compara­

tively recently developed fiel d , and further inve stigation i s  nee de d ,  

both on the me thod of as se s sment , and the relationship of the proper­

tie s of the fibre s used  in  car p e t  construction to the qual i ty of the 

manufactured car pe t . 

The following brief  review outline s  the relevant l iterature· on 

car p e t  a s sessment re search . 

2.3.1 � 

The factors g overning wear in carpets have been l is ted  by 
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S che i fer and Clevel and 4/ as follows : 

( i ) The dens i ty , quali ty and he ight of the pile  yarn . 

( ii )  The type of pile anchorage . 

( iii ) The type of carpe t backing . 

Be c ause  the compre s s ive and abr a s i ve action of  a foot on a 

carpe t i s  a compli cated one , s ome 'tvorke r s  have j us tifi ably sugge s te d  

that we ar t e s t s  us ing machine s do not g ive a very accurate indication 

of how a c arpet  will actually wear in commercial use . 5 /  

Some o f  the machine s that have been used for carpe t we ar testing 

are the Re penning impact te s ter , the S chlied  wear tes ter , and the 

Mar tindale rubbing tester .£
/ A modifi cat ion of the Sche i fer  te sting 

machine has been des igned at the Wool Industr i e s  Re sear ch A s s ociation . 7 

The 1tl . I . R .A .  machine is  no1>r available commer c ially and is  u s e d  by 

car pet  manufac turer s . 

Bri e fly , the machine cons i s t s  of tvro revolving shafts wi th 

the ir centres  sli ghtly out of  l ine . The spec imen of the carpe t to 

be te sted  i s  place d  on the end of one shaft , and the abrading material 

on the o ther shaft . Abrasion i s  me asured by pile  we ight los s per 

number of rubs , or the number of rubs to show the backing of the 

car pe t .  The maj or advantage of t�i s  machine i s  that it abrade s the 

are a of c arpet be ing te s ted uni formly ,  and from every direc tion in 

its  pl ane ..§/ 

4/ S che ifer H .F .  and Cleveland R . S . ,  "'\llear of c arpe t s " ,  Bureau 
of S tandards Jnl . Re s . � : 155 , �934 • 

.Q/ Ros s D .A . , Per s .  Comm . , 1962 . 

§./ S che ifer H . F . ,  Fourt L .  and Kropf R . T . , ,.Text ile te s ting in 
Germany . Par t I I . Serviceabil ity evaluation of  textile s " , Text . 
Re s .  Jnl . 1§ : 3 2 , 1 948 . 

11 Anderson S . 1 . and Dilwor th S .  , "A compari son of  the wear 
re s i s tance of car pe t s  1 .  Methods of  te s t tt� ,  W . I . R .A . Bull . 1§ : 5 5 , 1 95 6 . 

§./ Sche i fer H . F . , "Solu t i on to the pr oblem of produ cing uniform 
abras ion , and its appli cat i on to the te s t ing of t extile s " , Text . Re s .  
Jnl . 12 : 360 , 1947 . 
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The W . I . R .A .  machine has  been used to te s t  carpet s ampl e s  of 

different cons truction and pile material in comparison wi th commerc ial 

wear in an office corridor .2/ It was sugg e s ted  that the number of 

rubs to show the backing was a be tter measure of wear in prac tice 

than the rate of weight los s .  Ho-vmver , the correlation c oefficients 

are not g iven . 

The effect of different abradants on wear has  been inve s tig ated 

by Clegg and Ande rson . 101 They found that the m e an ranking of 

carpe ts of simil ar construction , but with diffe rent pile fibre s ,  

var ied \vi th the abr adant used . 

''VJe ar can al so be c aused by individual tufts pulling out of the 

carpe t , and te sts have been develope d to measure tuf t  retention 

for ce . ll/  

From the above review , i t  vlould seem that , until a me chanical 

method of we ar testing is developed whi ch shows a high correlation 

with wear in prac tice , thi s  a s pect of c arpet assessment will remain 

rather unsat isfac tory . 

2 . 3 . 2  Re s il ience 

C arpe t  re silience has been s tudied by Beclnli th and Barach 

using an instrument calle d a compres some ter . 121 Re s il ience was con­

sidere d  to be the ratio of the work re turned on the release of the 

compr e s s ive load to the total work done in compre s s ion . It was 

sugge st e d  however , that the ' luxury feel ' of a highly resilient car pet  

was indi cated more clearly by a simple measure of the work of  corn-

pre s s ion , rather than thi s r atio . The effects of compression ( as 

21 Anders on S . L .  and Cleg g  D . , "The compar i s on of the wear 
resistance of carpets II . Laboratory te sts and wear ing trial s  in 
experimental carpe ts " , W . I . R .A .  Bull . _gJ.,: 2? , 1 95 9 .  

lQ/ Clegg D .  and Anderson S . 1 . , "Abrasion te s t s  on carpets us ing 
different abradant s " , Jnl . Text . Ins t . m., : T385 ,  1 960 . 

11/ Snowden A . c . , van I s sum R .  and Chamberlain N .H . , Fed .  Bri t . 
Carpet Man . Bull No . 33 , 1 95 9 .  

���-B������N�"p · ���� B�:�chT�; L •Jry ����e s, ��ry the re silience o f  pile 
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dis tinc t from abrasion ) have als o  been inve stigated at  the W . I .R .A . l 3/ 

As wi th we ar te sting the basic probl em i s  to accurately s imulate the 

compl i cated action of a foot on a carpet . 

The che ape s t  and mos t e as ily used machine for the a s se s sment 

of the general de terioration of a car pe t  in c ommercial u s e  i s  the 

W . I . R . A . thi clme s s  te s ter . 14 1 
The thickne s s  te ster measure s pile 

height under di fferent pr e s sure s .  Ynus the t e s t  give s a combined 

measure of both re silience and wear at different time s of the carpe ts  

use . 

From the above br ief discus s i on , it i s  appar ent that fur ther 

re se arch is  require d on obj e ctive me thods of carpet as se s sment . 

Ther e  are three fundamental problems : Firstly to devi se a me chani cal 

tre atment wnich g ives  a high corr e la tion with pr actical wearing , 

s o il ing , e tc . ;  s e c ondly to devi s e  me thods of a c curately asse s s ing 

car pe t  change s  under treatment ; and thirdly to relate the properties  

of  yarn component s , me thod of dye ing , method of we aving , etc . , to 

the degree of de te r i oration of the c arpet unde r treatment . 

2 . 4  Factors Influenc ing Carpe t Quality 

Cl early , the qual ity of a manufac tured carpet i s  a function of 

both the material ( pile and backing ) use d ,  and the me thod of manu-

fac tur e . Two carpet s  of i denti cal qual i ty by one or more of the 

crite r i a  l i s te d  in Se c ti on 4 . 2  may be produced from qui te different 

pile f ibr e s  s imply by u s ing a differ ent me thod of manufacture or 

differ ent backing mate ri al s . 

2 .4 . 1  Me thod of Manufac ture 

Probably the mo s t  important manufacturing influence on carpe t 

Ander s on S . L .  and Dilworth s . , Op. c it . ,  p . 5 7 . 

Anderson S . L .  and Dilworth s . , Op. c it. , p . 5 9 .  
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qual ity , i s  the pile weight pe r unit area . For a g iven pile yarn , 

thi s  ratio i s  a function of fi r s t ; the tuft s  per unit are a , and 

s e c ondly the pile height . The r e  is  some ev i dence that , for a g iven 

pile we ight , a shorter denser p i le will we ar be t ter than a higher 

pile wi th fewer shots per inch . 1 5 1  

Re s ilience i n  l ooped carpet s  i s  provi ded , t o  a certain extent , 

by the cantilever a c t ion of the loops . However ,  in general , the 

e v i dence sugge s t s  that for a g iven pile we ight , the m e thod of manu -

fac ture d oe s  not influence carpe t qual i ty to any extent . Be ckwi th 

and Barach 16/ 
found that after an in itial wearing in per i o d  the 

form of a pile surface did not s i gn i f i c antly effe c t  the re sil ience 

of the pile , and o ther evidence corroborates thi s  f inding . The most 

important fac t or s  g overning c arpe t quality vToul d s e em to be the 

we i ght and qual ity of  the pile and backing mate r i al s  u s e d , rathe r than 

the m e thod of manufac ture . 

2 . 4 . 2  Material s U s e d 

The bas ic problem in a s se s s ing pile fibre s  a s  f ar as their 

c ontr i but i on t o  the qual i ty of the f inal c arpe t is c oncerne d , is  

that m o s t c arpet yarns are  manufac ture d  from blends of f i bre s , ru1d 

an a s s e s sment of pile f i bre s  ind ividually i s  c onsequently s omewhat 

unreal i s t i c . The rela t ionshi p of , s ay , '\.fearing qual i ty to the 

proportion of any particular fibre in the blend i s  l ikely to be non-

l inear . For example , if the wearing properties of filament nylon 

were lmown to be twi ce tho se  of East Indian v.JOol , a 50/50 blend of 

15/ 
Ande r s on S . L .  and Clegg  D . C . "A compari s on of the we ar 

r e s i stance of carpets I I I . F inal repor t on the experimental car pe t  
c ontaining E a s t  Indian and N e w  Zealand/Bri t i s h  wool s " , W.I.R.A . 
Bull . 24 : 1 7 , 1 96 2 . 

1§/ Be ckwith O . P .  and Barach J . L . , Op. cit . ,  p . 30 9 . 
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filament nylon and East Indian wool could be expec te d  to have 

wear ing prope r t i e s halfway be tween the indivi dual components . 

However ,  in pra c tice , the contri bution of the filament nylon in the 

blend to the wear ing properties  of the manufac tured carpe t vTould 

probably be d i s pr oportionately large , and the blend would show wear­

ing propertie s much nearer tho se of the unbl ende d filament nylon . 

De spite these l imi tations involve d  in examining pile fibre s 

indivi dually , some as se s sment of the different fi bre s  commonly u s e d  

in c ar pet manufacture c an be made . Table 2 . 1  g ive s a cardinal 

ranking of the maj or pile fibre s u s e d  in carpe t manufacture according 

to the ir contr ibution to the qual i ty of the comple te d  carpet . 

Cri teria  of manufac tur ing quality are di scus s e d  in S e c tion 2 . 5 bel ow .  

2 . 5  Manufacturing Proper tie s o f  C arpe t Pile Fibre s .  

As outl ined in Section  1 of thi s Chapter , the ma j o r  operations 

involve d  in carpet manufa c ture are blend ing , oiling , carding , spinning , 

s couring , dye ing , weaving or tufting , and the "finishing •t operations . 

The me thod by 1.vhich the se operations are carried  out v.::>, r ie s  be tween 

manufactur e r s , and there i s  no such thing a s  an " ideal " pile fibre  

for every manufacturing purpose . 

In compar ing carpet pile fibre s , the foll ovling manufac tur ing 

proper ties should be cons i dere d :  

2 . 5 . 1  Carding and Combing Pronerties  

The mos t  impor tant qual i ty factor in the raw fibre as far 

as  combing and carding proper tie s are concern e d , i s  the overall 

s treng th of the staple . If  stapJe strength varie s along its  leng th , 

bre ak can occur .171 
The level o f  the break r e gi on in the s taple i s  

al so  important .  

1 7  I Ros s D.A . , Bra t t  R . L . and S tory L . F . , "The e ffe c t  of staple 
s treng th on carding and c ombing " ,  Jnl . Text . Ins t . ,  12Q2.: 51 ,  1 960 . 



C\1 
tt'\ 

Wearing 
qua l i ty 

T rue carpet Fai r 
wool 

Cro ssbred Good 
wool 

Nylon Very 
good 

Rayon Poor 

TABIJE 2 . 1 : CARPET PROPERTI ES OF VAR I OUS PILE FIBRES 

Resilienc e Warmth 
Res i stance t o  Resi stanc e t o  Resi stance to 

I n s e c t  attack soil ing heat am t'lane 

Good Very good Poor* Good Very good 

Fai r  Very good Poor* Good Very good 

Good Fair  Very go od Fair  Fa i r  

Good Fai r Very good Fai r  Poo r 

---

Resistanc e to 
static electricj 

Good 

Good 

Fai r 

Fai r  

Sourc e s :  W. I . R . A.  pub l icat ions , vari ous . 

Lipson M . , " Compet it ion between f' ib res : Technological" , Chap t e r  35 in " The s imple 
fleec e .  Stud i es in the Australian wool industry" , Alan Barnard ( ED ) , Melbourne 
Un ivers ity P ress , Melbourne , 1 962 . 

Roes D . A. , P ers . c omm. 

* Res earch has overcome these di sadvantages . 
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2 . 5 . 2  Spinning Pr ope r t ie s  

The d e s irable s p i nn i ng proper t i e s f or a pile f i b r e  de pend 

primar ily on the deg r e e  of " tvli s t "  to wh i ch the yarn vJi l l  be sub­

j e c te d .  The maj or s pi nn ing char a c t e r i s ti c s  of any f i br e  are the 

mean f i br e  l e ng th and d i ame ter , and the fr e quency di s t r i bu t i on of 

the s e  pa r ame te r s . The r e l a tive impo r t ance o f  e ach o f  th e s e  

char a c te r s  d i ffe r s  1vi t h  d i ffer ent typ e s  o f  yarn . Fo r exam pl e , the 

nature of the fi bre l eng th frequency d i s tr i but ion i s  l e s s  important 

vrith woollen than vTi th "Yior s te d  yarn a s  the former i s  s u b j e c te d  to 

le s s  h..ri s t . 

2 . 5 . 3 Dye ing Pr ope r ti e s 

The impor t ant dye inc c h a r a c t e r i s t i c s in a pile f i br e  ar e 

f i r s tly, the e a s e  vlith I·Ih i ch the f i br e  CCJ.n be dye d to the d e s i re d  

s ha.de , and se c ondly , the abi l i ty o f  the dye d  f i bre to m a i n t a i n  i t s  

c ol our in comm e r c ial us e . The importance o f  dye ing prop e r t i e s  

d e pend s on the c o l our re qui r e d . For exam pl e , in a pa s t e l  c ar p e t  

d i s c ol oure d f i br e s i n  a c ar p e t  wool may be a m a j or probl em . In a 

d ark shade c a r p e t  hovJever ,  f i br e  c o l ouration may be only o f  m inor 

impor tance . C o l our chang e s in u s e  are g ener ally c au s e d by pho to­

chem i c al chang e s  in the dye . 

2 . 5 . 4 Weaving and Tuf ting Prope r t i e s 

The pr in c i pal requi r e me n t  o f  a yarn for bo th we aving and 

tuf t ing is r e gu la r i ty . Ag ain , the importan c e  of var i ou s  yarn 

charac teri s t i c s  d e pends on the me thod of manufa c tur e . For example , 

in tuf ted car p e t manufactur e ,  small irregula r i t i e s  in the yarn c an 

be of maj or imp o r tance . S im i l a r  irregular i t i e s would p robably be 

o f  l e s s  impor t an c e  in woven car p e t  manufac tur e .  
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2 .6  Properties  of Drys dale Wool as a C arpe t  Pile Fibr e  

There has been a cons i derable amount o f  s pe culation concerning 

the m e r i t s  of Drysdale wool as a carpe t  f i bre . Three attempts  have 

been made to a s s e s s  the qual i ty o f  c ar pet s  made from Drys dale vTOol 

and only one o f  the se has been s a t i s fa c tor i ly c omple ted . 

Pre sent knowl e dge  on the carpe t proper ti e s  o f  Dry s dale wo ol i s  

due almo s t  ent i r e l y  to Nash ,
181

and unless  spe ci f i c ally mentione d ,  

the re sults given bel ov.r are tho s e  o b t a ined fr om h i s \vo rk . The 

r e sul t s  are g iven in s ome de t ai l , as the c arpe t pr o p e r t i e s of Dry s d al e  

\mo l  a r e  a cr i ti c al fac tor in de c i d ing iiThether or n o t  the produ c t i on 

o f  Dr y s dale \Wol in Nev.r Zeal and i s  t o  be c omme r c i al l y  succe s s ful . 

2 . 6 . 1 Me thod o f  Analys i s  U s e d  

Wool fr om u�e follovJin[ g e n o type s ' N/N ' NI+ ' nr/nr ' 

-2- Che v i ot-N/N , t Chevi ot-N/+ , t Cheviot-N/N , t Cheviot-N/+ ,  

t L in c oln-N/N , i Lin coln-N/+ , i· L i n c oln-N/N and i- L inc oln-N/+ -

via s  s pun into a wo o l l e n  yarn , m anu f a c ture d  in t o  a Gri pper Axm ins te r 

car pe t ,  and te s t e d  in c ompar i s on wi th a contr o l  bl end c ontaining 

East Ind ian wool s , Welsh wools , c on t inental skin wool s and New Z e aland 

cros s br e d  type s . Dyed and undye d s am ple s \•Te r e  te s t e d . 

The raw wool was a s s e s sed  subj e c tively by exper i e n c e d  carpe t 

wool buyers . Measurements  were ta {en of s taple leng th ,  fibre 

length a n d  diameter , me dullation and per centage composition of f ibre s 

in the s taple . Measur ements vTere al s o  taken on the yarn after 

spinning . 

The following asses sments were  made on the comple te d c arpe t : 

( i )  Pile we ight per s quare  yard . 

( i i )  Abras ion te sting us ing the W . I . R .A . te ster . 

lB/ 
Nash C . E . , " The a s s e s sment of N-type flee ce s " , Ph . D .  the s i s . 

Univer s ity of Lee ds , 1 96 2 .  
/ 
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( i i i )  Tuft withdrawal for ce . 

( iv )  A practical we ar test wi th var ious thickne s s  and 

resilience m e asurements at various s tage s of wear . 

( v )  A subj e c tive ass e s sment of the newly-manufactured 

carpet . 

2 . 6 . 2  Re sul ts and C onclus ions 

long . 

The s taple l eng th was , for manufacturing purpose s ,  exce s s ively 

The author suggests  that the most suitahle way of remedying 

thi. s pr oblem Hould be by shear ing t�Arice a year . Double she a.ring 

would also  be bene f i c i al in produc ing a more even di ameter alonf� the 

leng th of the fibre . The 111-reak base " of Drysdale wool s vias con-

sidere d to be a mo s t  importan t  d e fe c t  by buyer s .  The de crea. se  in 

average fibre diame ter along the leng th of tt:e s taple vTas confirme d 

by micros copic te s t s . 

The f ibre leng th fre quency distr i bution shmve d the expe cted 

bimodal d i s tribution , 1 9/ and it was sug g e s ted that ttis may cause 

vmakne s s  in the yarn due to  a c omparat ive abscence of  fibr e s  in the 

trough of the frequency di s tr ibution . 

Hedullat ion was higher vri th increa sing levels  of the N gene , 

and it  was sugg e s te d  that thi s was due to the medulla be ing sus tained 

more completely down the s taple . 

The re sults fr om me chanical abrasion v1ere not  related dire c tly 

to count , but there was a significant relationship between pile 

we ight l o s s  under abrasion , and medullation - the highly medullat e d  

wool s abraded more r apidly . The part Lincoln woo l s  with a lmv 

degree of medullation shmved the least  wear . Hmvever , the mos t  

highly me dullated blend was the c ontrol blend and i t  ranked s ixth 

( out of twelve s ample s )  in the we ar te st . Thi s sug g e sted that 

1 9/ Due t o  the high dp/ds ratio common to all true c ar pe t  wool s . 



- 5 6 -

o ther factors such a s  the " bursting " propertie s  of the blend played 

a part in resist ing abrasion . The practical wear te st confirmed 

that the part Lincoln carpets were the most re s i stant to wear . 

However , the Cheviot  cros s and pure Drysdale c arpe ts  retained the ir 

thickne s s  be tte r under commercial use , and thi s  was probably due to 

a higher degree of me dullation of the s e  vmols . Al though me dullated 

vrool s in general \<Te ar more qui ckly , they are generally more re s il ient , 

and hence , carpe t s  manufactured fr om me dullated vlool s could pos s ibly 

be expec te d  to maint ain their thickne s s  more s ati sfac torily under  

c ommer cial use . 

The various fac tor s v.rhich contr i buted to the qual i ty of the 

manufac tured  carpe ts  ·vrere aggregated  for  each blend , and a ranking 

vias g iven . The concJ.u s i ons from thi s  ranking were that firstly , 

the homozyg ote wool s we re all more s ati s fac tory than the he terozyg ote , 

and that secondly , the t Cheviot-N/N and N/N vmol s we re most  suitable 

for the type of carpe t  manufacture d in this  trial . Thi s re sult wa. s 

confirme d  by the as se s sment of exper t s  in the carpet trade . The s e  

wool s have most o f  the proper ties ne c e s sary t o  make a g oo d  pile yarn . 

The ir ma j or limitation 'ltra s the failure to  sustain c oar sene s s  dm·m 

the full l ength of the staple , but , as sugge ste d  e arlier , thi s  

limi tat ion could probably be reduced vri t h  double shearing . The 

add ition of a small pr oportion of highly medullate d vmol would al s o  

probably eliminate th i s  deficiency . 

From thi s  one s tudy , and on the bas i s  of the comment s of a 

limited number of carpet manufacturers  on the carpet  proper t i e s  of 

Drysdale woo1 , 20/ it can be c oncluded that Drysdale wool shows no 

maj or deficiencie s as a car pe t pile f i bre . Further r e s earch should 

be de signed to a s certain the properties of Drys dale wool in tufted 

carpe t manufac ture , and its  performance in blend s  with synthet i c  

fibres and other wools . 

20/ Dry F .W . , Pers . comm . , 196 2 .  
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MARKETING SCHEMES FOR DRYSDALE WOOL 

3 . 1  Introduction 

The obj e ctive of thi s Chapter i s  to di scuss  the a dvantages  and 

disadvantag e s  of al terna tive scheme s for marketing var i ou s  quantitie s 

of Drysdale  wool . The s cheme s are cons i dered within the commerc ial 

fra.me of re ference des c r i be d  in the introduction to the thesis . 

The marke t ing system used for Drysda.le vm ol could cle arly 

influence bo th i t s  compe titive position vis a vi s synthe t i c s  and 

other carpet  f i br e s , and the profi tability of Drysdale produ cti on at 

the farm level . For example , it  has been claimed l/ tha t  fluc tuating 

pri ce s are an und e s irable fea ture  of the auc t ion sy stem of wool 

marke ting . If this  is true , and if Drysdale wool viaS s ol d  at  f ixed 

pri c e s , thi s woul d make it r ela t iv e ly attrac tive ( to some carpet 

manufacturers at  least ) compare d vii th othe r c arpet  wool s s ol d  through 

auct i on .  At the farm level , i f  Drysdale ,,mol was purchas e d from the 

farmer at fixed  pri ce s under some form of contract agreement , the 

risks  involved in the ado ption of the new te chnology would be le s s  

than i f  the wool was to be sold a t  unknown and v arying pri c e s  thr ough 

the auction sys tem . 

The long term trend in carpe t f i bre pri ce s  vlill , of  cour s e , 

depend on fundamental supply/demand fo rce s .  The supply/demand 

situat ion for car pe t  fi bre s has be e n  discussed in detail in Chapter I ,  

"The Potential Marke t for Drysdale Wool t11 • The system of marke ting 

used f or Drysdale wool c�ot e ffec t  the se long -term trends . I t  

can however , be a n  important factor i n  influencing the share of th e  

l/ Wei s ser M . , "Stabilisation of wool price s "  in " The s imple 
flee c e . Studie s  in the Australian wool industry " ,  Mel bourne 
Univer s i ty Pre s s , Melbourne , 1962 .  p . 5ll . 



- 58 -

total carpet fibr e  market t aken by Drysdale wool . 

The mos t de s irable system for marketing a Drysdale clip would 

depend , among other factors , on the amount of Dry s dale wool avail able . 

For example , the s ale of Drysdale wool at fixed  price s  through some 

form of central m arketing org ani sation would not be profi tabl e  unle s s  

sufficient wool wa s handle d to cover the cos t s  o f  s tock holding , 

clas s ing , etc . On the other hand , m arketing Dry s dale wool dire c tly 

from farmer to manufac turer viould not require large quanti tie s  o f  

wool . Thus , in the initial s tage s  of the development o f  a Drys dale 

pro du c tion/marke ting programme , the s ale of Dry sdale 'wol dir e c tly 

from farmer to manufacturer coul d pos sibly be the most profitabl e  

marke ting system . With greater quantitie s of wool availabl e however ,  

the d evelopment of a central marke ting organi sation handling wool both 

for the dome stic and export marke t s  m ight be a more e ffi cient sys t em .  

It seems likely that i t  vlOuld take at least ten year ' s  expansi on 

of Drysdale sheep numbers  t o  fulfil even pr e s ent New Z e al and dome sti c 

car pet wool requ irement s  ( S e e  Append ix A . 1 ) . The conclu s ions from 

Chapter I sugge s t  that Drysdale \-IOol price s on the dome s t i c  marke t 

are likely t o  be higher than those r e ceived from exporte d wool . 

Thus , for the fir s t ten year s at leas t ,  primary consid e r at ion should 

be g iven to marke ting Drys dal e  vTool l ocally . 

3 . 2  Problems in Evaluat ing Wool Marke ting Systems 

Briefly , an e fficient marke t ing sys tem c an be considered to 

have t'vo maj or characteri stic s : Fir s tly , the market ing system should 

channel supply to demand through an e ffective channel of c ommunica­

tion ; and secondly , the system should fulfill this operation at 

the l owe st pos s ible cost .�/ The degree of effe c tivene s s  of  any 

g/ The crite ri a  of efficiency for a marketing sys tem will depend of 
c our s e , on whe the r  the sys tem is being cons idered  from the point of 
view of the producer , the c onsumer , or the marke ting agen t . An 
e fficient marke t ing sys tem from a wool produ ce r ' s  point of view i s  
one that maximi s e s  his returns , Wh ile  from the consumer ' s  point of 
view , an efficien t  marketing i s  one that minimi s e s  his c os t . In the 
l ong run , howev er ,  the producer and c onsumer vi ews of effi ciency 
T' A t'ln ,.A t.n the d e f' init ion e:iven above . 
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marke ting sys tem in channel ing supply t o  demand should be reflec te d  

i n  the g r o s s  return r e c e ived for the wool and the vo lume o f  wool sol d . 

It should be possible to  evaluate the marketing co s t  for a 

marketing sys tem with a high degree of accuracy . The expected 

consumer demand re sulting fr om the adoption of any parti cular market­

ing system wh i ch has not been use d  for wool t o  date cannot be 

determine d vli th any certainty . If a marke ting system wer e  to provide 

advantage s which are not provided through the auction sys tem hmv-ever , 

i t  would be reasonable to expe ct  manufacturer s  to pay � premium 

for wool marketed in this  way , the compar ison being , of  cour se , wi th 

re spe ct to wool of equal technical merit . For example , m o s t  .of the 

criticism of the aucti on sys tem of wool marke ting through �1 i ch 

nearly all the New Zealand cl ip  is  sold at pre s ent , has sug g e sted 

some form of central marke t ing organi s at ion as a suitabl e alternat ive .
3 

The costs  of such a scheme c an be evaluated 'Hi th reas onabl e cer tainty . i  
The chang e in t otal revenue from the s al e  of \·mol compare d v.ri th 

that obtained if the same wool was s ol d  through the aucti on system 

is extremely difficult to d e t e rmine numeri cally . It i s  s u gge sted 

however , that purcha sing wool from such a central authori ty would 

provide advantage s t o  manufac turer s whi ch are not availabl e through 

the pre sent ( auction )  system of wool marketing .2/ Thus i t  seems 

likely that manufacturer s c ould be expe c ted to pay s ome pr emium for 

wool marketed in this way - although the magnitude of this premium 

would b e  difficult , if not impos sible t o  dete rmine ex ante . 

3/ For example se e :  Boy er R. , "Thoughts about a cen tral marketing 
authori ty for vrool" in " The s imple fl e e c e . Studi es  in the Austral ian 
wool industry"' , Melbourne University Pre s s .  Melbourne lt 1 96 2 .  p . 5 20 , 
and Philpott B . P . , "Economic  aspects  o f  wool marketing ' ,  Wool 
(M .C .W . A . )  _Q :  No . 4 , p . l 9 . 

!I Boyer R . , Op. c it. , p . 53? and "Re port of the wool marketing 
commit te e  of enquiry•t ,  C ommonwealth o f  Australi a Government print er . 
Canberra , 196 2 .  
5/ The s e  possible advantages are di s cussed i n  Se ction 3 . 3  below .  
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3 . 3  Alternative Me thods of Marke ting Drysda1e Wool 

Thr ee  pos sible  ways in whi ch a Drys dale wool cli p  could be 

marketed woul d be : 

( i )  Through wool marke ting channels  a t  present available . 

That i s , grower s may forvmrd the ir wool to broker s or deal e r s , who , 

after varying deg r ee s  of pre par ation , submit the wool for inspection 

by buyers . The wool may be sold through auction , or dire ctly to 

buyers . Drysdale wool sold through aucti on would be elig i ble for 

the protecti on ag a inst price fluctuations afforded by the reserve 

price  s cheme operated by the Ne\v Zealand Wool Commissi on . 

( i i )  Through some form of central market ing org an i sation .  

The wool producer s could be under s ome form of contract to thi s 

org ani s ation ,  or they might be fre e t o  sell the i r  cl ip through othe r 

channel s .  

( i i i )  Through a direct agreement between carpet m anufacturers 

and farmers . Thi s  arrang ement might involve s ome fo rm of formal 

contrac t , or manufa c turers may simply purchase the ir  r avl vmol fr om 

farmer s a s  require d . 

In th is  section ,  the advantag e s  and disadvantage s  of the se three 

marketing schem e s  at vari ous levels of Drysdale wool product ion will 

be di scus sed . 

3 . 3 . 1 Marke ting Drysdale Wool on the Dome stic Market 

All three of  the pos sible  s c hemes listed above coul d  be used  

to market Drysdale wool from New Zealand farme rs to New Zealand 

carpe t manufacture r s . Any f orm of central marke ting org ani s ation 

however , would have fixed cost s , and the small amount of Drysdal e 

wool that would be available initially could mean that insuffic ient 

wool vmuld be handl ed to all ow such an organi s ati on to operate 

profi tably . 
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A s pecial i s t  central marketing organisat i on and direct  sale 

from farmer to manufacturer are marke ting scheme s which have not 

be en used to any extent for wool to date . An evaluation of any 

new marketing sys tem nece ssarily involves some s ort of compar i son 

"'i th the status quo , the s tatus quo being in thi s case , the auc tion 

system . 

The major disadvantage of the pr e s ent sys tem of wool marke ting 

would s eem to be the pr ice ins tabil i ty produced . In that  wool pri ce 

fluctua t i ons may not nece s s arily refl e c t  true change s in demand , 

they lead  to ru1 ineffi c ient marke ting system becau s e manufac turer s ' 

wants are not always accurately transmitted to the viOol producer s  

through price differ ential s . Pr ice fluctuations are unde s irable 

to manufac turers a s  they may suffer windfall los s on wool inventor i e s  

held .£/ Manufac ture r s  can reduce the e ffect o f  pri ce fluctuations 

by for\va.rd buying and hedging on the future ' s marke t . The se ope ra-

tions however , involve commercial de c i s ions vJh ich are  not  nece s sary 

vlhen pur chas ing synthetic  fibre s . The available evi dence indicate s 

the future ' s  trading i s  fai rly effe c t ive in re ducing r i sks  incurred  

by manufacturers and other handlers o f  v1ool but of  cour s e , the 

commer c i al operation s  involved require  time and capital .1/ 

A further pos s ible di s advantage of the pre sent wo ol m ar ke ting 

,.system i s  that the marke t ing co s t  may be , in some case s , unnecessarily 

high due to repe titive and ( for some manufactur ing purpo s e s ) 

unnece s sary handling and clas s ing .8/ 

6 / The c au s e s  and e ffects  of wool pri ce fluc tuations are d iscussed 
in much more detail in the l i terature on economic aspec t s  of wool 
marketing . See for example : Boyer R . , Op. c it . ; Wei ss e r  M . , 
Op. c it . ; Philpot t B . P . , Op. cit.  and Chi slett G . D . , "An i nve s tig ation 
into wool  market ing 111 , Australian Wool Grower s ' Council , Sydney , 195 9 . 

11 Gruen F . H .  , "The case for the pres e nt marketing sys t ern "  in 
"The s im pl e  fleece " ,  p . 500 and Wei sser M . , ttCost  and bene fi t of 
hedging wool 11 , Quart . Rev . A gri c . Eco . , l.Q : l60 , 196 2 .  

�/ Boyer R . , Op. cit. , p . 5 29 .  
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Thus , it can be argued that the auction sy s tem of wool marke ting 

i s  not always an " e ffi cient marketing system" by the cri teri a  g i ven 

in section 3 . 2  above as it may not provide an e ffec tive channel o f  

communi cation be tween wool pr oduce r s  and wool user s , and in s ome 

cas e s , the marke t ing cost may be unne cessarily high . 

The s ale of Drysdale wool dire ctly from farm to manufacturer 

would s e em to have hvo maj or advantag e s  over sale through auction :. 

( i ) A redu c tion in brokerage and handl ing charges . 

( ii ) Dire c t  communication be tween farmer and manufacturer c an 

take place . 

The pos sible di sadvant ag e s  of direct  sale compare d  wi th auction 

sale are : 

( i ) The wool would be di s playe d to fe-vrer potential buye r s . 

As Drysdal e  wool would r epre sent only a small par t  o f  total sale s at 

any auct i on however , it i s  unlikely that it would attract the 

attent ion of many buyer s , and thus th i s  pos sible d i sadvant age vmuld 

not s e em to be of maj or importance . In any case , there are only 

13 carpe t-manufactur ing f i rms  in New Z ealand and thus at the most 

only 13  po tential buyer s  of  carpet wool for New Zeal and use . 

( i i ) If broker s  c ould provide a cheaper and more eff i ci ent 

clas s ing service for Dry sdale wool than farmer s or manufactu rer s then 

the lack of this service would be to the d isadvantag e of direct  s al e  

compared with auction .  I n  that New Zealand wool clas sers will have 

had virtually no exper ience in handl ing true carpet wool , it se em s  

likely that their contribution towar ds  the useful grading o f  Drys dale 

wool would not be very great . As the wool would undou btedly be 

used in different bl ends and for different manufac turing purpose s , 

grading c ould probably be carried out most effi ci ently at individual 

fac tor ie s . The saving in brokerag e and handling charges  an 

expec te d  2 to 3 pence per lb  on the bas i s  of si milar charge s  for 
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crossbred woo l s ) vTOuld mean tha t the pri ce of the wool to the manu­

facturer cou l d  be corre spondingly les s . 

On the basis  of thi s  asse s s ment of the pos s i ble  advantages  and 

d i s advantag e s  of direct  sale over sale through auc t i on ,  the concl us ion 

i s  made that marketing Drysdale wool d irectly fr om farmer to manu­

fac turer i..roul d  be the more effi c i ent marketing sys tem for the New 

Zealand market .  

The fur ther al ternative l i s ted above was marke t ing Drys dale 

wool through some form of s pec ialist org anisation . The minimum 

scale of such an organi sa.t i on would be the employment of one special is t  

carpet wool clas ser . Thi s classer ' s salary and travell ing expense s 

would amount to at least  £ 2 , 000 . If a "r easonable " charge for th i s  

service was cons idere d by the Drysdale producing farme rs  to be 2d 

per lb , then at least 240 , 000 lbs ( approximately 650 bal es ) of Drys-

dale wool would be require d . Although this amount of vrool could be 

produced 1>1 ithin the next f ive years given an intensive p ro gramme to 

expand pre s ent Drysdale numbers , it is clear that , in  the immedia te 

future , in suffi cient Drysdale wool will be available to make even 

a small - s c ale Drysdale marke t ing organis ation prac ti cabl e . Even 

at the s tage  in the expans ion of Drysdale  numbers where sufficient 

wool was available to allow a s pecial i s t  Drysdale market ing organi sa­

tion to operate pr ofitably , there seems to be no apparent advantage s 

of such an organisation as com pared wit h  dir ec t  sal e  in marke ting 

Drysdale wool  to local manufacturer s .  

A sugge sted  plan for the o rg anisation of a s cheme involving 

s ale of Dry sdal e  wool direc tly from farmers to  manufacturers  will 

now be outl ine d . 

3 . 3 . 2  The Organi sation o f  Drysdale Wool Market ing for the New Zealand 

Market 

A t  pre sent Drysdal e ram s  are l oaned by Mas sey University Col l e g e  
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under a wr i tt e n  agreement wi th a carpet manufacturing firm . This 

firm in turn s  l oans ram s  t o  sele cted farme r s . This relatively rig i d  

me thod of  con trol i s  considered nece s s ary because i t  woul d b e  unde sir­

able to have untraced Drysdale s tock in comme rc ial Romney fl o cks . 

The farmer s vTh o have entered the scheme supply Drysdale vJool at  a 

known premium ( over Romney wool pr oduce d  off the same farm ) under a 

vTrit ten c ontract agreement . 

In the author ' s  opinion , thi s  system woul d be in princ i pl e , 

a s a t isfactory way of fulfill ing all l ocal carpet wool demand . The 

adm ini strative de tai l s  of a sugge sted scheme are outline d  in S e ct ions 

3 . 3 . 2 . 1  and 3 . 3 . 2 . 2 bel ow .2/ 

3 . 3 . 2 . 1  Agreeme nt be tween Mas sey University C ollege and Carpe t 

Manufac tur ing Fi� 

Due to  the possibil i t i e s  of unkno�1 gene tic  effe c t s  and the 

apparent att i tude of the Romney l:far sh breed s o c i e ty toward s  the 

Drys dale s , it would seem to be d e s irable to maint ain a fai rly r i gid 

l ev e l  of control of any expans ion of the Drysdal e  breed . Tak i ng 

a c count of this  fac tor , the re search facilitie s avai labl e at Mas sey , 

and the fact that a Drysdale flock will probably be maintaine d at 

f.ias s ey for research purpose s ,  it i s  felt that i t  would be de s i r able 

to r e tain Mas sey as a central s tud . Drysdal e rams could be s el e c te d  

by Mas sey staff a c cor ding t o  the wool type requ ired by each particular 

carpet firm .lQ/ I t  i s  sugge s t e d  that the carpe t firms pay a l evy t o  

Mas s ey for the l oan o f  rams of £10 per r am  per year . The bal anc e of 

There are obviously numer ous minor var ia t i ons which c oul d be 
m a de to any sugge s te d  s cheme . It is beyond the s c ope of th i s  s tudy 
t o  d iscuss all the s e  variati ons here . 

lQ/ I t  seems l ikely that mos t  New Zeal and car pet fi rms woul d s eek 
the coarsest pos s ible wool type whi ch they woul d use to " t oughenn 
blends with finer c r os s bred wool s . 
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thi s levy after all costs had been paid could be  used to finance 

fur ther research into probl em s concerning the Drysdale bre e d . ll/ 

To maintain the de s ired level of control , manufacturers would be 

permit ted to di s po s e  of rams only to farmer s unde r  a formal c ontract 

wi th them . The rams would remain the proper ty of Has sey Univers i ty 

C olleg e . 

3 . 3 . 2 . 2  Agreement between Carpet  Manufac�urer s  and Farme� 

It i s  suggested t ha t  the follovling be the g eneral conditions 

of a formal contr�ct be twe en farmers and manufacturers : 

( i )  N/N rams would be supplied to co -operating farmers  

free  of charge . 

( i i )  The s e  ram s  vmuld be mated accord ing t o  the dire c t i ons 

of the carpet f irm . In this way , e ach firm c ould direc t wool pro-

ducti  on according to their parti cular requirement s . 

( ii i ) All wool vroul d  be supplied dir e c tly to the c arpet fi rm . 

Probably , the mo s t  effi c i ent pr icing system v10uld be a knovm payment 

based on a spe c ial ised carpe t bareme . Thi s  bareme may d iffer 

betv.reen firms . A system in which payment i s  on the basi s of fixed 

premiums for N/N and N/+ wool s ( over Romney wool produce d off the 

same farm ) would seem to be unde sirable in tha t  there i s  no real 

incentive to improve the carpet quality of Drys dale wool . If a 

farmer f elt that the pric e  he was rece iving for Drysdale wool was 

unsati sfact ory he could always terminate h i s  contract with that 

particular firm and , if he wi shed to continue carpet wool pro ducti on , 

form a c ontract wi th another firm . 

( iv ) The contract  could be terminated wi th one year ' s 

notice  f r om either par ty . The carpe t firm would be oblige d  to buy 

in all Drysdale stock at ruling Romney prices ,  thus allowing the 

11/ Thi s  aspect i s  di s cu s s e d  more fully in Chapter V .  
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farmer to replace his  deple ted s t ock number s  a t  zero c o s t . Thi s 

clau s e would be to the d i sadvant a g e  of the carpet f i rm in tha t  the y  

c ou l d  have a qu i t e  l a rg e potent i a l  l i abil i ty . Thi s l i abili ty -vro uld 

be e qu al , a t  the mo s t , to the d if f e rence be twe en Dr y s dale stor e 

s t o c k  pr i c e s  and Romney s t or e  s t o ck pr i c e s  mul t i pl i e d  by the number 

of an imal s i nv olv e d . 

( v ) All male pro g e ny woul d be c a s trated and sur plus s t o c k  

\.JOUl d  be s ol d  unde r  the d i re c t i on o f  t h e  c ar pe t  f irm . Ewe s may 

be s ol d  fat o r  as fat l am b  d ams . If evJe s \ve r e  sold f o r  fur the r 

bre e d ing , the c arpet f i rm \vould formul a t e  an agreeme n t  wi th the farm e r  

to whom t h ey we re sol d . 

A c ontrac t  ag r e ement of the t y pe de s crib e d  a b ov e  i s  obv ious l y  

sub j e c t  to a bu s e s . For exampl e , the r e  i s  no r eal vJay of ensur ing 

that al l mal e  s t ock a r e  c a s trate d .  H owever , a ny a g r e ement c ou l d no t 

be c o m pl e tely inv i o l ate ,  and i t  i s  f e l t that a c ontr a c t  of the g en e r al 

form d e s cr ib e d  above woul d pr ov i d e  the maximum p o s s ic l e  l eve l of 

c ontr ol of the e x pans i on of the D r y s d al e  bre e d , and al s o  all m..r m ax imum 

c ommun i c a ti on be tv1e e n  farme r  and manuf ac ture r . 

If the ave rage Drys d a l e  wo ol pr i c e  pa i d  to farm e r s  by a par ti cu­
l ar car pe t f i rm was 4 8 d  p e r  lb , and th i s  fi rm ' s annual c ar pe t  vJOol 

r e qu ireme n t s  \vere 100 , 000 l b s , t hen the c o s t  of fulfi ll i ng t he se 

c ar pet '\v ool r e qu ir ement s '\vi th Dr�rsdale vT Ool woul d be a s  f oll m1s : 

Raw wool c o s t . 100 , 000 l bs @ 48d per l b  

Levy on rams . 140 ram s @ £10 per year 

20 , 000 

1 , 400 

21 , 400 

Tha t i s , pr ice per lb of Drysdale wool = 51 . 4d per lb . 

The cost of impor ted Scotti sh  Blackface wool would be 
approximat el y  55d per lb . The nett sav ing to the carpe t f i rm  i s  

therefore approximately £1 , 500 in total , or about 3 .  5 d  per 1 b of "VTool � 
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Thi s  e stimat e  i s  bas e d  on the pri c e  of Scottish Bla ckface wool 

be ing lower than averag e .  It should  not be ne c e s sary for the car pe t  

firm s  t o  empl oy extra s taff to admini s ter the s cheme . The all oca­

t ion of rams and other details  s hould be able to be  handle d  by the 

firms ' wool buyer s  or other member s  of the executive s taff . 

A Drys dale v10ol price  of 48 d per l b  repre sent s a premium of 

about 9 d  over  present Romney prices . The ne tt g ain to the Drysdal e 

producing farmers depends ,  of course , not only on the Dry sdale wool 

price , but als o  on the pri c e  of Drys dale cull s tock and the producti on 

character s of fertil i ty and thrift . 

farmer s i s  d i s cus s e d  i n  Chapter IV . 

The expe cted re turn to Drysdal e  

3 . 3 . 3  Marke ti ng Drys dale Wool for Expor t  

It  s eems unlikely that a c ontract  agreement be tvreen overseas 

carpet manufacturers and Ne\·T Zealand farmer s would be a feasible 

syste !Tl  of marketing Dry s dale wool f o r  export due t o  d i ffi cult ie s of 

comrruni cat i on and admini s tration .  Thu s , the al terna t i  ve channel s 

available f or marke t ing Dry s dale wool f or ex po r t  woul d seem to be ; 

e i ther through marke ting sy stems at pre s ent availabl e , or through 

some form of s pe c i al i s t  Drys dale '\AJOOl marketing organi s ation . 

I t  i s  wor th rei terating that it i s  unlike ly that there \vill be 

suff ic ient Drysdale \YOol availabl e to allmv more than negligi bl e  

quanti t i e s  for export '\ITi thin the next five t o  t e n  years . 

Of the t wo al ternati ve s  above , i t  would seem tha t  a s pe cial i s t  

Drysdale wool marke ting org anisation vTould have the f ollov;ing advan­

tages  over s a le through auction in marke ting Drys dale wool for expor t : 

( 1 )  A specialist  marke t i ng organisation could achieve a 

s imilar level of control of the expansion of Drysdale number s  as the 

c ontract arrangement described in Secti on 3 . 3 . 2  above . At the 

� tage when Drysdale s tock number s are at a level sufficient to provid e  

wool for export  however ,  the bre e d  may b e  more acceptable t o  breed 
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s oc i e ti e s  and othe r s  who have obj e c te d  to it t o  date , and consequently 

r igid c ontrol may not be ne ce s sary . 

( ii ) One of the cri ticisms of the auction system discussed in 

Section 3 .  3 . 1 above 'vas that the s y s  tern doe s not always accurately 

communi cate manufacturers ' wants to pr oducers thr ough pri ce differen­

tial s . Because a s pecial i s t  organi s at i on would have s peciali s t  

knowl e dg e  on carpe t manufacturer s ' re quirements , it  i s  felt th at such 

an org ani sation could tra.nsmi t manufac turers ' nP.eds  more ac curatel y 

to grov1e r s . 

( iii ) Only grading tha t was cons i dered  ne ce ssary f or any 

particular manufacturing pur po se -v1ould be carried . Thus there vmuld 

be possi ble  c o st s aving s compared wi th selling through brokers . 

On the bas i s  of thi s  asse s sment it i s  conclud e d  that marke t ing through 

a special i s t  organi sati on woul d be a more efficient way of exporting 

Drysdale wool than thr ough auction .  

The organi sati on of a pos s ibl e  Drys dale marketing org ani s at i on 

vri ll nm...r be br ie fly di scus sed . Again , there are numerous p o s s ible  

m inor variations t o  any sugg e s ted  s cheme , v!hi cr. are unne ce s s ary to  

di scuss  here . 

3 . 3 . 3 . 1  Sugge s ted Organi sati on of a Pos sible Smal l -Scale Marke ting 

Organi sati on for Drysdale Wool 

It is sug g e sted that initially , the empl oyment of one man , 

qualified in the assessment of wool for differ ent type s of carpet 

would be adequate to handle all the Drysdale wool l ikely to be 

available for export within the next 10 year s (See Append ix A . l ) . 

This  carpet wool classer wou l d  act as a spe cialist carpe t wool dealer . 

It  i s  envisag e d  that this  carpet wool dealer would s pend at l east 

thre e months per year in the maj or c arpet manufac turing countr i e s , 

talking with carpet manufacturers  and providing technical advice  on 
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the use of Drys dale wool in carpe t  manufactur e . The bal ance of 

h i s  time woul d be spent i n  adminis ter ing the s cheme , provi ding 

te chnical information on Dry s dal e wool and , during the she ar ing 

season , he vlOUld be eng ag e d  in she d cl a s s i ng . As f ar a s  pos sibl e , 

cla s s ing would be car r i e d  out to su it the r e quirem ents of par ticular 

m anufac tu re r s . He ivoul d al s o  select rams for f armer s  in the s cheme 

fr om a central s tud run by Mas s ey University C olleg e . 

The s cheme c ould be financed from the farme rs inv olve d ,  ei th e r  

in the form of a dir e c t  levy on wool s ol d , or in the form of a shar e  

c ontribut i on t o  a l im i te d c ompany . Probably a levy sys tem vroul d 

be s im ple r to a dmini s te r  and more a c c e pt able t o  farm er s . The appro x i -

m a t e  annual expense s o f  such a s cheme would be a s  f oll ows : 

Salary of clas s e r  1 , 5 00 

Ove r s e a s travell i ng expenses 1 , 000 

Car running 500 
Total 3 , 000 

If a "re a s onabl e "  levy wa s considered by farm e r s  to be 2d per 1 b 

o f  wool , then a t  least 360 , 000 l bs of wool v1oul d be r e qui re d ( about 

1 , 000 bale s ) . The cla s s ing and o ther market ing arrangeme nt s for 

th i s  quantity of wo ol should be able t o  be handl e d  by one man a s  long 

as shearing dat e s  are re asona bly evenly s pre ad . In s ome c a se s , i t  

may not be ne c e s s ary t o  clas s a t  the s ame time as shear ing . 

The i<JO Ol price r e c e ived by f a rmer s  vrould be s imply that pai d 

by manufa c turers minus the handl i ng and trans port cha rg e s . A s ch em e  

such a s  thi s  d o e s  no t pr ov ide all the advantag e s  of the type of 

marke ting system use d  for s ynthe t i c  fibr e s  ( fixed pr i ce s , imme di ate 

de l ive ry , e tc . ) .  I t s  main advantage would be that it is a spe c ial i s t  

organi s ati on , speciali s i ng i n  handl ing Dr ys dale '\'lOOl for particu l ar 

end use s . Because of th i s , i t  s e ems l ikely that m anufacturer demand 

for wool m arke ted in thi s way would be s omewhat higher than i f  i t  was 
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marke ted through auction .  

A mor e extensive central marke ting organis ati on for Drysdale 

wool that he ld s tocks , and s uppl ied wool at fixed pri ce s for immedi ate 

del ivery would require mor e Drysdale wool for its economic  operation 

than i s  l i ke ly to be availabl e  vd thin the next 1 5  year s . C onsequently 

the autho r  feels that cons id eration of the details of the operation 

Jf such a s cheme is  beyond the scope of thi s s tudy . 
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C H A P T E R  IV - - - - - - - -

FARM MANAGEMENT ASPECTS OF DRYSDALE WOOL PRODUCTION 

4 .1 Introduction 

In any i nve s tigati on of the de s irabil i ty of the adoption of a 

g iven technological innovation by any individual farmer , there are 

four fundamental points to be considered :  

( i ) The chang e in nett revenue resul ting from the adoption 

of the innovation . 

( i i ) The way in "'hi ch the innovation "fits in" with the fix e d  

re sour ce s o f  the pre sent farming s i tuation . 

( ii i )  Any changes  in the variability of total ne tt revenue which 

re sult from the adoption of the innovati on . 

( iv) The capital required to  develop the innovation . 

Formally , of cour s e , capital doe s not differ from any other s ca r c e  

re s ou rce . Hm-.rever ,  if the capital require d can only be obtaine d by 

borrowing , and the pos s ibility of borrmving de pends on the nature  of 

the i nnovation , the se curity available , and pos s i bly other fac t or s , 

the s e  financial considerations should probably be evaluated s e parately.  

The obj ective s of  thi s chapter are to  as sess  the profitabi l i ty 

of Drys dale production over a range of produc tion coeffic ients and 

price s ,  for two hypothe ti cal "benchmark"  farms , and an actual cas e  

farm . For the two hypothetical farm s revenue per ewe -equivalent 

from a Drysdale flock i s  compared with that from the pre sent farming 

system over a range of c onditions . The case farm s tudy involves a 

more de tailed analysi s  and include s such factors as ri sk and 

uncer tainty , and pos s ible e ffects of g enetic sele c t ion . 

The commone st techni que used  in as s e s s i ng the profitability of 

the adoption of a new technology by any individual farmer i s , of 

c ourse , the partial budg e t . The partial budget compare s  two 
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t e chnol og i cal situat i ons - with and wi thout the innovation , at some 

s tatic p oint in the future . I f  the change in ne t t  r evenue re sul t i ng 

from the adoption of the innovat i on i s  a positive f i gure , then the 

i nnovation i s  s ai d  to be " profitable " .  It  i s  a s sume d that the 

judgment of the per s on formulating the plan allows only " feasible " 

( in t e rms of fixed re s ourc e s  a.nd the i nput/output r e quirement s  of 

the innovation ) plans to be compar e d . 

The anal ytical te chnique of l ine ar programing all O\vs a more 

c omplete evaluation of the new t e chnol ogy in terms of the first two 
c ri teria above , in that the pr ogramme s e l e c t s  the m o s t  pr ofi table 

c ombina t i on o f  all farm a c t i v i t i e s  ( includ ing the new te chnology) 

wi thin the l imi tations of f ixed resource availabili ty . The partial 

budget c om pa re s two plans only ; a line ar programme c ompar e s  a "mole 

range of pl ans , and sele c t s  the optimal c ombination of a c t ivities . l /  

C ons ide r ing the nature and s c ope of thi s s tudy and the l im i t e d  

r e s ources ava i l a ble , i t  \·Ja.S d e c i d e d  that a de taile d l inear programing 

ane1lys i s  in v.rhi ch Drys dale produ c t i on was inc or porated as an activity 

c om pe ting for s c ar ce resourc e s  w i th the activi t i e s  of the pre s ent 

f arming s i tuation on one or m o r e  case farms , wa s not requir e d  at 

th i s  s tage . 

Line ar progr amm ing i s  used howeve r ,  the determ i ne the mos t 

pr ofi tabl e c ombina t i on of age clas s e s in a Drysdale br e eding fl ock . 

The revenu e  from the plan i s  det e rmine d over a r ang e of production 

coeff i c i ents and pr i ce s , and c ompar e d  wi th that fr om the pre s ent 

pol i c y  on two hypothe t i cal case farm s . 

price i s  derived for e ach farm . 

A "br e ak e ven" Drysdale vTool 

The farme r adopting a new technology i s  i n  an unc e r tainty 

s i tuation wi th r e s pe ct to both expe cted fu ture product i on and future 

ll The s e  points o f  c ompar i s on be twe en l inear pr og r amming and 
budg e ti ng are di s cu s s e d  more fully by : Candler W . V . , "A new l ook 
at bud ge t ing from the s tandpoint of l ine ar program i ng " , Aus t .  Jnl . 
Agr i c . E c o . 3 : 46 ,  1 95 9 . 
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pr i ce s . In a par t i al budget ,  only the produc tion coefficient s of 

the pre sent farming system are known with any certainty . Future 

prices  of both the products of  the pr e s ent far m ing sys tem , and the 

p r oduc t s  re sul tin g  from the adoption of the new t e chnol ogy ar e 

unknovm . In the c a s e  of the Dry s dal e s , the phy s i c al produ c tion 

c o e ff i c i ent s of the b r e e d  are al s o  n o t  knovm w i th any certainty . 

The e ffects of var i a b i l i ty in p r i c e  and input/ou t put coeffic i e nt s  

c an be examined us ing a parame tr i c  budg e t  or a par ame tr ic  l ine ar 

pr ogramme . 2/ 
In thi s  s tudy , the re a r e  two naj or b e ne f i t s  ari s ing 

from the u s e  of param e tr i c prog r am ing : 

( i ) The e f f e c t  on ne t t  l nc ome of var i a t i ons in pr i ce or 

t e chni cal c o e f f i c ients c an be observed ove r  a r ang e of i n t e r e s t . 

I f ,  over qu i te a '\·ri de r ang e in say , ave r ag e  wool weight , the ne tt 

income fr om the plan does not vary by more than a smal l amount ( s ay 

1 per cent ) it can be conclude d tha t  var i a t i ons in wool we ight are 

not of m a j or e c onomi c s ig ni f i c ance . The e ff e c t  on ne t t  i nc ome of 

any var ia t i on i n  any t e chni c al coeff i c i ent can be examine d ,  and , 

f r om thi s  a s s e s sment of r e l a t ive e c onom i c im portance , cr i ter i a for 

selection or futur e r e s e ar ch w i th the breed  c an be devel oped . 

( i i )  Ne t t  r e ve nue a t  d i ffe r e n t  Dry s d al e  vrool pr i c e s  c an be 

cal culated , and the Drysdale wool pr i ce that jus t breaks even wi th 

the present farming system on any farm can be de termined . 

From Chapter I I I , i t  can be seen that , both the expected 

financ ial return from the Drysdal e s , and the variabil ity of this 

return over time are int imately relate d to the sys tem of marketing 

the products (wool , car cas s , and pos s i bly  store s tock ) of the bre e d . 

Clearly , if the farmer i s  under a contract agreement of s ome type , 

and the future price s for one or more of the commer cial product s  of 

the bre e d  are theref ore known , the unce rtainty due t o  pos s i ble pri ce 

2/ 
Candler w.v., Op cit . 
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variat i on i s  eliminate d . Uncertainty due to lack of kno'\lrledge on 

production. characters hmvever , still remains . If the Drysdale wool 

was s ol d  thr ough the auc t i on system , it is qui te pos s ible that the 

price r e c e ived by the farmer ,,.,rould be higher , in s ome case s , than 

under a contract agreement , but the potent ial variabil i ty of this 

price would also be highe r . Whi ch marke ting system i s  de sirable 

from any individual farmer ' s point of view depends pr imar ily on the 

nature of h i s  indifference sys tem . 31 
The relationship  of the marke t­

ing system to  the pr ofitabil ity of  carpet wool production and the 

variabi l i ty of the expe c t e d  returns i s  di scussed wi th re ference t o  

a case farm in Section 4 o f  this  Chapter . 

4 . 2 Te chnical Coefficients  tor Budge ting and Linear Pr ograming 

Analys i s  of Drys da.le Farming Plans 

The input/output c oe fficients used in fornrulating a budget  or 

a l inear prog ramme can be obtained from two s ource s :  

( i )  The r e sults of c ontrolled experiment s conducted at 

re sear ch ins titutions or on farms , by re search workers . 

( ii ) Empir i cal knowle dge  based on farmer s '  experience . 

Farm management '\vorkers  gene rally utilize  both these sour ce s of 

information . In the case of a newly develope d technology however ,  

whi ch has yet to  be exploited commercially , empiri cal knowledge from 

pr actical experience i s  not available . Thi s s i tuation appl ie s , in 

par t , to  the commercial development of the Dry sdale "breed" . 

Al though a small fl ock of Drysdal e s  has been maintained by Mas s e y  

C oll ege for over twenty years and records on vari ous product ive 

charac ters have been kept interm i ttently , it i s  l ikely that data 

obtained from the se s ource s would not be very c onclusive . The maj or 

3/ See Heady E . O . , "Economic s  of agricultural production and 
re s ource use " , Prentice Hall . New York , 195 2 .  Chapter 17 . 
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reason f or this c onclusion i s  that , in  general , the Drysdal e s  have 

not been run under husbandry condi t i ons which are comparable t o  

those maintained f or the co�nercial Romney flock . Thi s  s i tua t i on 

appe ar s t o  be due pr imarily to the fact that when the Drysdal e s  

were  n o t  being use d  exper imentally they were , f or various reas ons , 

s omewhat neglecte d . Neither exper imental cond i t i ons (vlhere the 

expe riment is  de s i gne d to determine fundamental wool biology or 

g ene t i c  character i s tics  of the bre e d ) nor cond i t i ons under v.rhi ch 

the gene r al standard of husbandry i s  lower than that for other fl o cks 

on the s at'le farm , are  suitable situati onrs from whi ch empirical 

knowl edge  can be derived . 

In the following di s cus s ion , the l imi ted empirical knovTledge 

avail abl e from practical farming situat i ons vJill be c ombined vli th 

experimental re sults to der ive coeffi c ients for use in a farm manage -

ment anal y s i s . Es time.te s ·Hill be derive d for such produc tive 

coeffi c ie nts as -vmol we ight s , lambing percentage s ,  e tc . The reliab-

ility of the se e s timate s under farm c ond it i ons 1-.rill be d i s cussed . 

There are four maj or charac ters of econom i c  importance in a 

carpe t wool pr oducing breed . They are : Fle e c e  production , c ar c a s s  

pr oduction , fer til ity and thr ift . The relative importance of each 

of these characters  is  not c onstant , but will vary over t ime  as  the 

relative pri c e s  of meat , wool and surplus s tock vary . 41 

!/ Thi s  conce pt of "relative e conomic vmrth "  has been  dis cus s e d  
in relation to the constru cti on o f  a selection index b y  Rae A . , 
'�Some suggested  improvements for the present day Romney" ,  H .A . C . 
Sheep farmers '  annual p .l55 , 1 954 ; and Dunl op A .A .  and Young s .s .v . ,  
" Selecti on of Merino sheep  on analysi s of relative econom i c  weights 
applicable to s ome wool trai ts " ,  Empire Jnl . of Experiment al 
Agriculture 28 : 201 , 1960 . It  i s  discus sed further in se ction 4 . 4 
of this Chapter wi th refe rence to the formula t i on of criteria for 
te chnical re sear ch with the Drysdales . 
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4 . 2 . 1 Fle e ce Product i on 
' 

There are three  broad components of "fleece  production n : 

Fle e ce weight and yiel d , proces s ing qual itie s , and the contri bution 

of the fleece to the quality of the re sul ting carpet . Of the s e , onl y  

the f i r s t  will b e  d i s cus sed here . The r emaining two have bee n  

exam ine d  i n  Chapter I I . 

Fraser 5/ repor t ed that ther e  we re no c ons is tent differenc e s 

in the fleece '\ve ight s o f  N/N , NI+ , nr /nr , nr/n , and + /+ e'\ie s . 

Hm.,rever , the plan o f  the experiment i s  not given , and there i s  no 

informat ion on lambing s tatus or body vJe ight var i at i on s . C ockrem §./ 

f ound that N/N and N/+ h oggets s howe d a greater g r e asy fleece we ight 

at c ons tant body we i ght . He sug g e s t s  tha t  real d i ffe r enc e s  i n  clean 

vrool v.·e ight ·v.rer e  l i  lcely  to have oc curred . Fr om thi s experimental 

evi dence , and from re c ords of f l e e c e  \ve ights cl i pped  at Nas sey and 

othe r farm s , i t  can be c onc lude d that the greasy fleece we ights of 

both N/+ and N/H she e p  under l m·rlo.nd co nc1 it i ons are l i kely to be 

equal t o  or e;re01 ter than those o f  J omne y s tock o f  s i  m ;_ lar age . 

4 . 2 . 2  Car cass Pr oduction 

11 Cockrem s tud i e d  the e ff e c t  of the gene N on l ive body 

we igh t , body s ize ( as me asured by ; leg l ength , depth of thorax and 

hear t g i rth) , and the follo'Yring car cas s characte r i s t ic s : l ive we ight , 

carc a s s vreight and leng th/v.re ight , length/circumfe rence ratios f or 

the l e ft , fore cannon bone . 

Measurements wer e  taken at birth , 30 , 6? , lOO and 144 days of 

age , and the experiment was repeated over  t\vo years . In both year s 

§./ Fraser  A . s . , "Grmvth of the N-type fleece " , Aus t .  Jnl ., Agr . Re s .  
� :4 35 , 195 2 .  

§./ 
11 

Cockrem F .R .M. , Ph . D .  the sis , Mas sey  Agr icul tur al C ollege , 1 956 . 

Cockrem F . R .M . , Op. c i t . 
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h e  found no d if ference s i n  body weight a t  b i r th between N/N ,  N/+ and 

+/+ lambs . In the fir s t  year we ight diffe renc e s  were r e c or de d  at 

30 , 6 7 , lOO and 144 days of ag e , the NI+ l ambs being ligh t e r  than 

the +/+ ,  and the N/N lambs be ing l ighter than the N/+ .  The s e  

r e sult s  hmvever , vrere not c onfirme d in the s e cond year of the experi­

ment wher e  no d ifferenc e s  in body \-Te ights be t,.Teen N/+ and +/+ l ambs 

\<I e r e  obtaine d .  Thi s  sug g e s te d  a genotype - environment int e ra c t i on 

p o s s ibly be tween clima t i c  cond i t i ons and b i r thc oat type . The re was 

al s o  a nega tive a s s ociation be twe en body we ight at thirty days and 

the percentag e  of coarse ,  me dull ated fibr e s in the fle e c e . I t  i s  

pointed out that diffe renc e s  obtained may n ot have been entir ely due 

t o  the N gene , as  the Drysdal e fl ock , pr i or to the expe rim ent , had 

been selecte d s olely for car p e t  \<Jool produ c t i on . 

U s ing the body s i z e  and c ar c a s s  crite r ia outl ined above , i t  was 

f ound that the re we r e  no differe nc e s  in the biol og i cal or econom i c  

char a c teristi c s  o f  the c arcas s H�l i ch \·Tere not at t r i  buta l e  to g r m1th 

r a t e  difference s .  

The e c onomic signi f i cance of Cockrem 1 s resul t s  on gr o\ITth and 

c ar cas s  c omposi tion a p p l i e d  to pre sent - d ay comme r c ial conditions i s  

not very c l e ar . Bas i c al ly the conclu s i on fr om his vork i s , that 

unde r  c e r tain environmental c onditions , it takes l ong e r  t o  produce 

a l amb of the conform a t i on r equired to " g r ade fat 11 • H oweve r , thi s 

differenc e  i s  of e c onomi c  importance only if the Drys dale lamb ' s 

r e quir ement s of scar ce fe e d , labour , e t c . , over i t s  rattening peri od 

are g re a t e r  than that of the ordinary R omney . Thi s , in tur n ,  give s 

r i se t o  c om pl ex proble m s  of gras s produ c ti on ,  fee d  ut i l i s ation ,  ewe 

milk produ c t i on e tc . I f  the total f e e d  requirements t o  fatten a 

Drysdal e lamb i s  no g r e ater than that r e quired for a Romney lamb of 

the same bi rth date , t h i s  increased produ ction per i od "'ould seem not 

to be e c onomi cally imp ortant . 
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Also , the criteri a  of c ar cass quali ty use d  in Cockrem ' s  s tudy 

may not be par ticularly appli cable to pre s ent-day consumer preferences . 

With increasing consume r  demand for a lighter lamb with a lower pro­

portion of fat in the carca s s , it may wel l  be that c annon bone weight 

and dimen s ional inter- relationships are not a sati s fac t ory measure of 

carcas s quality .  

4 .  2 . 3  Fer tili t_y 

Evidence on the fer til i ty of the Drys dale ewe compare d  wi th 

the ordinary R omney i s  somewhat inconclusive . There have been no 

c ontrolled exper iments de signe d  to measure lambing percent age ,  and , 

for reasons previ ously outl ine d ,  resul ts from practical farm exper-

ience are no t enti rely sati sfactory . In the fir s t  year of C ockrem ' s  

exper iment the lambing percentage (as mea sured by the percent age of 

l ive lambs born) was considerably lower f or the N-type ewe s than for 

the ordinary Romneys . 

c ondition at tupping . 

However , the Dry s dale s tock were in p oor 

In the second year , the Drysdale l ambing 

percentage was l ower than the ordinary Romney ,  but the d if fe r ence 

was probably not s ig nificant . Limited farm experience indic ates 

that the Drysdale l ambing percentage i s  somewhat le s s  than that of 

the ordinary Romney ,  but again , no definite conc lus i ons can be drawn . 

C learly from section 4 . 4  of this Chapter , fertil i ty i s  of maj or 

e c onomic importance , and fur ther inve s tigati on on thi s  aspe c t  i s  

needed .  

4 . 2 . 4  Thrift 

The term " thrift" has no precise meaning , but when an animal 

i s  describe d as "Unthrifty" i t  is  generally meant that i t s  rate of 

l ive-weight g ain i s  l ow,  and in the extr eme case , the animal die s .  

Thrift i s  al so  used to de s cr ibe the abili ty of the animal t o  with­

s tand adver se environmental c onditions . 

Thrift,  e s pe c ially at the hog g e t  s tage , has l ong been c on s i dered 
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a problem in the commer ci al utilisation of the Drys dale bree d .  

C ockrem ' s \-Jork ind i cated that the N/N and N/+ hog g e ts had l mv-er 

body we ight s  under certain environnental c onditions , but sugge s te d  

that the se difference s were due t o  l ower body weigh t s  a t  thirty days , 

rather tban d i fference s in l ive "\•Te i ght g ains after thirty days . 

Exper i ence "'vi th the 1'1a ssey fl ock s e e m s  to indicate that thrift has 

not be en a maj or problem in recent year s . Further experience on a 

hill country property ind icate s  tha t  the thrift of the Cheviot-N 

type cross  was more s a t i sfactory than that of the N type . It should 

be s tr e s se d  hmv-ever , that thi s  evi d e n c e  i s  neither pre c i se , nor 

extens ive , and further tr ials a� ong the l ine s of C o ckrem are nee de d . 

4 . 3 Revenue from a Drysdale Pol i cy 

In th i s  s e c t j_ on , a parametr i c l i near programme i s  used to  

determ ine the optimum h·li thin the l im i. tations of  de f i ni t i on of  the 

8 /  
pr oblem ) cull ine pol i cy for a Drys d al e breeding flock .- The revenue 

per Drysdale m-re -e quival ent from thi s policy at differ e nt lambing 

percentage s ,  \•!Ool ·He ights , Drysdale fat lamb pr i c e s ,  and \·mol pri ce s 

is der :i.ved . Lamb ing pe rcentag e s  and \vool \veight s we re varied 

be cause it  was felt tha t the se c oeffi c iAnts were l ikely to be of 

part i cular  economic importar..ce , and at pre sent , l i t tl e  is kno"m of 

their var iability under  commercial condi tions . Wool price was var ie d 

so  that the revenue r e sul t ing from the plan at different wool price s 

could be de termine d . In section 4 . 5 ,  thi s  revenue i s  e quated ,n_ th 

that from the pre sent pol icy on t\vO farms and a " br e ak even" 

Drysdale \-TOOl price for the se farms i s  determine d . 

4 . 3 .1 Me thod of Analvsi s  

In deciding on the most profitable policy for a breeding flock , 

B/ A '•breed ing flock 11 i s  defined as a 
maj or s tock class . Sufficient numbe r s  
tained t o  maintain ewe flock numbe r s . 
11 self-containe d " , and rams are the only 

flock in whi ch ewe s are the 
of female prog eny are re­
Thus , a bre e ding fl ock i s  
s tock purchas e d .  
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the farmer i s  r e quired to make one fundamental de c i s i on for each 

age class of s tock ; to cull , or t o  r etain for fur ther breeding and/or 

wool production . As  l ong as there are more s tock coming forward 

each year than those  required to maintain flock number s ,  thi s  de c i s ion 

mus t  a h·rays ari s e . Whether or not i t  is profi table to retain an 

animal in the fl ock de pends on thre e  factors : 

( i ) The pr i ce that can be obtained for the cull animal . 

( ii ) The expe c te d  future production if the animal i s  not 

culled ,  and the price s that can be expe c te d  for the pr oduct s . 

( iii ) The animal s expecte d re s ource requirements over the 

future pr oduction per i od . 

Several s imple models have been devel oped \vhich relate the 

numbers of s t ock available for culling at di ffer0nt age s  to the basic 

1 t .  t f d- t •  d death rate s . 91 
T th popu a lon par ame ers o repro uc lOn an o e 

author ' s  knmd edge  hov;ever ,  no ·Hork to date has  e.ttempte d to  study 

the �rofitabi l i ty of differ ent culling pol i cie s . The l ine ar 

programing techni que used here s e l e c ts (wittin the l imitations of 

definition and f ormulation of the problem) the most  profitable culling 

pol i cy . 

The first  t ableaux of the linear programme is  g iven in Appendix 

table B . l . The bas i c  data on vrhi ch the programme i s  based is als o  

g iven i n  Appendix B .  

In Appendix table B . l , the fundamental r e s triction i s  winter 

carrying capa c i ty expre s s e d  in terms of one e\ve equivalent . Thus , 

the revenue obtained from the f inal tableaux i s  given on a '"per evle 

equivalent " bas i s . 

all zero.  

The r emaining coefficients in  the B column are 

For example :  Hickey F . , " Dea th and r e pr oductive rate s of sheep 
in relation to flock culling and s election" , N . Z .  Jnl . Agr . Re s . ,  
.:2 : 332 , 1960 , and Grainger W .  and Walsh J .D . , "Equati ons relating 
the composit i on of beef cattle herd s  to cer tain basic  data " , Aus t . 
Jnl . Agric . E c o  • .:2 : 58 ,  195 9 .  
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Activitie s P2 t o  P13 inclusive represent s t ock selling ac tivities 

and replace c onventional di s posal activiti e s . The positive eo-

e ffi c ients in  the selling activity c olumns repr e s ent the per unit 

requirements of e ach s tock sell ing activity of the corre sponding 

s t ock  class in the B column . For example , a c t ivity P2 "we the r  l ambs 

sell " requires  1 .  03093 wether lambs born for e a ch vrether lamb s ol d . 

The c oe fficient i s  greater than uni ty to all ow for losses  ( 3 per c ent ) 
fr om birth to s ale  in December . 

A c t ivi tie s P1 7  to  P25 inclus ive are s tock wintering activi tie s . 

Each has  a pos i t ive requi rement of the winter carrying capacity 

re s tr i ct ion . The pos i tive coeffic i e nts in the stock vrintering 

activity c olunms g ive the requirements of the stock cla s s  (repr e s e nted 

by the column) of the ( immediately younger ) stock cl a s s  represent e d  

by the r ovr . The coeff i c i ents are g reater than unity to allow for 

l os se s . The negative c oe fficient s indi cate tha.t e ach \vintering 

activi ty supplies  one unit of its par ticular s tock cla s s . Thus , the 

prog ramme "ties  together " the vari ous  age clas se s . 

The Z -C values of the sell ing activi tie s repre sent the price s 

that can be obtaine d  from the sale of cull s t ock . The Z-C value s 

of the \vinter ing activi t i e s are all zero , as the only revenue obtained 

directly from the se activ i t i e s  is that from vmol , and vTOol prices  are 

var ied parame trically u sing price variable programing . lO/ Lambing 

percentages  and wool we ight s are als o  varied ,  using input/output 

parametric pr ograming •
111 

The "lambs " and "wool 211 rovrs , and c olumns 

P26 and P27 are set  up to  all ow parame tric var iation of wool weight 

and lambing percentage . 

lQ/ Candler W . V. , "A modifie d s implex s oluti on for l inear programing 
with variable pr ice s " , Jnl . Farm Eco . 39 : 409 , 195 7 . 

11.1 Candler W . V .  and Manning R . , "A modified  s implex procedure for 
problems with falling average c os t " , Jnl . Farm Eco .  4 3 : 85 9 ,  1 9 61 . 
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4 . 3 . 2 Pos s ible Limitations o f  the Method of Analysis  

Th e  ma j or possible l im i tations of the analysis  ari se  from : 

( i ) The accuracy and val idity of the c oe fficients and pric e s  

u s e d  i n  the pr og r amr1e . 

( i i ) Incom plete f ormul a t i on o f  the pr og r amme . 

Concerning the f ir s t  p o s s ible l im i t a t i o n  i t  c an be s ai d that 

the c oe ff i c i e nt s  used 2.re the m o s t  a c curat e obtainabl e , cons idering 

the pre s e nt inad e quate s ta t e  of knowledge on the Dry s dal e br ee d .  

All the inform a t i on outline d in s e c t i on 2 of th i s  Chap t e r  h a s  been 

util i s e d  in c on j unction wi th pre sent knowl e d g e  on the Romney bre e d . 

C onservat ive e s t imR.te s  ba s e d on thi s avail able i nformat i on have been 

used , and in the case of c o e f f i c ient s for whi ch the var i abil ity under 

c ommer c i al c ondi t i ons wa s c on s idered l ik e l y  to be high , param e tr i c  

p r og raming ha s been used t o  ex ar1 ine the e f fe c t  o f  thi s var i a bil i ty 

on ne tt inc ome . Th e pri c e s  u s e d  are al s o  uni f o rmly c on s e rvative i n  

v i ew of the unc e r t� inty c on c e rni ng the qual i ty o f  th e Dry s dale c a r c a s s .  

C oncerning the s e c ond p o s s i b l e  l imitati on , i t  shoul d be s tr e s s e d  

that the pr ogr a.mi ng anal ys i s  as  formula ted in A ppend ix Tabl e B . l  

d oe s  not pr o du c e  an " optimum Drys dale pol i c y " .  The final pl an given 

in Tabl e 4 . 1 ind i c ates only the leve l s  of cul l ing at differ e nt ag e s  

which both maint ains constant fl ock numbers , and maximise s ne tt 

revenue . Thi s  plan is  expr e s s e d  in terms of only one l imit ing 

re source ; vTi n t e r  carrying c apac i ty . Although , for the two farms 

under c onsideration carrying capacity over the winter and e arly spring 

would probably be the maj or fact or limiting the numbers  of s tock 

carrie d , it i s  unlikely to be the only factor . Other s car ce r esour ce s 

such as labour , carrying capacity in other months , etc . , c ould limit 

the expansion of any parti cular activity in  the plan .  The programme 

as formulated in Appendix Table B . l does not allow inve s t igati on of 

the most  profi table timing of s tock operations such as cull i ng and 
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shear ing . Thi s would require ac tivities  to be added to the plan 

such as '' December shearing " , "Oc tober culling " , e tc . De s pi te the s e  

l imi tations however , i t  seems l ikely that the r evenue resulting fr om 

the programmed plan would be at l e a s t  equal to  that re sulting from 

any ar bitrarily cho sen Drysdale plan . 

4 . 3 . 3  The Drysdal e Pl an 

The programme was compute d on a desk calculator . The re sul t s  

of the final plan ( for minimum value s of lambing per centage , wool 

we i gh t , and wool pr ice ) are summar i zed in Table 4 . 1 .  

TABLE 4 . 1 :  TrlE DRYSDALE PLAN 

Level in Revenue per Hevenue from 
Activity De scription final plan uni t  of activity  

activi tv 

P2 we ther lamb s sell 0 . 37511 1 . 6 . 60018 

P3 ewe lamb s sell 0 . 1684 7 1 . 6 • 26 955 

PlO 6 year e1:1e s sell 0 . 13718 0 . 6 . 08 231 

Pl4 wool sell  0 . 86867 1 .  25 1 . 08 584 

Pl7 ewe hogge t s  0 . 1 98 38 0 0 

Pl8 ewe 2-tooth 0 . 1 9441 0 0 

Pl9 eive 4-tooth 0 . 18663 0 0 

P 20 ewe 6-tooth 0 . 1 7 8 24 0 0 

P21 ewe 4 ye ar old 0 . 16 7 54 0 0 

P22 ewe 5 year old 0 . 15414 0 0 

Total revenue ( from tabl e )  2 . 03788 

Total revenue ( from plan) 2 . 03788 

From Table 4 . 1 ,  it can be seen that , the revenue from the 

z-c row in the B column of the final i teration equals that o btained 

from Table 4 . 1 .  That i s , the programme che ck s .  Als o  the sum of 
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the real a c tiv i ties  in the plan multipl i e d  by thei r  l and r equirement s 

e qual s uni ty . That i s , the wi nt er c ar rying capaci ty r e s t r i c ti on i s  

exactly ful f ille d .  

4 . 3 .4 The E f fe c t  of Var i a ti on in Pri ce s and Pro duc t ion Coeffi c i ent s  

The r e sul t s  of varying lambi ng percent ag e s , wool we ight s and 

wool pr i c e s vlere stud ie d using param e tr i c  programi ng . 

are a s  f ol l ows : 

The r e sul t s 

( i ) Wool we ight vari able : The r ela t i Jnship of r evenue to 

wool we i ght ( expr e s s e d  in uni t s  of 10 l bs ) is give n  in e quation 4 . 1 .  

R = 0 . 95 204 + 1 . 25 ( O . l 98 38W1 7 + O . l 9441W18 + O . l866 3W1 9  + O . l ? 8 24W20 

+ O . l 6 ?54H21 + O . l5 41 4W22) 4 . 1 

Sub j e c t  to : w1 7 � 0 . 60 ,  w18 ? 0 . 80 , w1 9  � 0 . 90 ,  W2o � 0 . 90 

w21 ? o . 85 , w22 � o . 8o 

\�Jhe r e : R = Ne t t  revenue in £ '  s pe r eive- e qu ival e nt , 

�11 ?  = evle hog g e t  wool �...re ight , 

wl8 = 2-tooth ewe wo ol ·He ight , 

Wl 9  = 4-too th mt�e wool weight , 

W2o = 6- tooth ewe wool we ight , 

w21 = 4 year old e we wool weigh t , 

w22 = 5 ye ar ol d ewe wool v.re igh t .  

All wool we i ghts are expr e s se d  in uni ts o f  10 lbs . 

Equation 4 . 1 ,  o f  c our se , hold s only for the minimum value 

pr i c e s  and produc ti on coeffi c i e nt s  g iv e n  in Appe ndix B .  

( ii )  Lambing pe rcentag e s  vari abl e : The e ff e ct of an inc r e a s e  

in l ambing per cent ag e s  throughout the breeding fl o ck i s  simply to 

all ow increased sales  o f  fat l amb s . Equa ti on 4 . 2  s hows the e ffe ct 

on ne tt r evenue of c harges in l am bing percent age s . 
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R = 1 .16815 + 1 . 5 5 200 (0 . 1 9441P18 + O . l8663P
1 9  

+ O . l7.8 24 P
20 

+ 

O . l6 7 5 4 P21 + O .l5414P
22  

-· 0 . 21304 ) 4 . 2 

Subj ect t o : P18 � 0.8 , P
1 9  

� 0 . 9 ,  

p 
22 

� 0 . 9 .  

t'i'here : R = ne tt revenue , 

p
l8 

= 2-too th l ambing percent ag e , 

pl 9  
= 4-tooth lambing perce ntage , 

p
20 

= 6-tooth l ambing per centage , 

p
21 

= 4 year o l d  e\ve lambing pe rcentage , 

and p22 
= 5 year old  ewe lambing per centage . 

The c on stant term ( 1 . 16815 ) in equation 4 . 2 above r epre sents 

the revenue fr om the sale of wool . As wi th e quat ion 4 . 1 , e quation 

4 . 2 hol ds only for the m inimum value pr i c e s  and produ c t ion coeffi c ien t s  

given in  Appe nd ix B .  

( ii i )  Wool pri ce var iable : The plan di d  not alter until the 

vJOol pr ice  wa s rai sed to  £ 2 . 9 2855 per 1 0  lb ( 70 . 28d per lb) . At 

thi s pri c e , a c t ivitie s  P23 , P24 and P25 (wethe r hogg et s , 2- tooths , 

and 4--too ths respe ctively)  c ame into the plan . However ,  as the 

price for Drysdale wool i s  unlikely to reach thi s  level in practice ,  

the effe c t  of pri ce incre as e s above 70d pe r lb were not i nv e s tigate d . 

The relati onship of reve nue to  wool pri ce is  g iv en in e qua t ion 4 . 3 .  

R = 0 . 95 204 + 0 .86867Pw (D)  4 . 3 

Subject to : 2 . 8255 7  > Pw(D) > 1 . 25 

Where : R -= nett revenue , 

Pw (D)  = Drysdal e wool price in £ ' s per 10 lb . 

For exampl e , at a woo l  pr i ce of £1 . 25 per 10 lbs ( 30d per lb) 

the r evenue f r om the Drysdale plan i s  £2 .03788 per ewe-equivalent . 
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If the Dr ysdale wool pr i ce was rai s e d  t o  £1 . 66667 pe r 1 0  lb (40d per 

lb) , the r evenue f r om the plan would be £ 2 . 39983 per ewe -equivalen t . 

( iv ) Cull s tock pr i c e s  vari able : Although the e ff e c t  of 

var iat i on in cull s tock pr i ce s  was no t s tudied dir e c tly us ing para­

metric programing , the e ff e c t  of chang e s  in the pr i c e s  r e ce ived f or 

fat l am bs and other cull s t ock can be de termine d  from Tabl e 4 . 1 .  

For exampl e , in Table 4 . 1 ,  a c tivitie s P 2 and P3 (we the r  l ambs sell 

and e-vre l ambs s el l ) are in the final plan at l eve l s  of 0 . 37511 and 

0 . 1684 7  r e s pe ct ively . The sum of th e s e  two coe ffi c ie nt s  i s  0 . 54358 . 

An e quat ion evaluat ing the effe c t  of change s  in f a t  l amb pri ce 

·would the r P. fore be of the form : 

R = C + 0 . 5 4 358PFl ( D )  

1'lhere : R = ne t t  revenue , 

C = a constant t e rm e iving re tur n from 

a c tivi tie s other than the s �l e  of fat lamb s . 

PF ( D)  = pri ce for Dry sd1 le f a t  lamb s . 

Equat i on 4 . 4 shm1s the r el El tionshi p be h.reen revenue and 

Drysdale fat l amb pri ce . 

R = 1 . 16815 + 0 . 54 358PF ( D )  
Subj ect to : PF (D ) �  1 . 6  4 . 4 

The onl y o ther cull s t o ck s old are 6 ye ar old evm s .  The 

effect �n revenue of charg e s  in the pri ce re ce ived for 6 ye ar old 

e-vre'S .u; g iven in equation 4 . 5 .  

R = 1 . 95 5 5 7  + O . l3718P6 yr 
Subj ect t o : P6 yr > 0 . 6  

Where : R = net t  r evenue , 

4 . 5  

P6 yr = cull 6 ye ar - ol d  Drysdale e've pr- ice . 

Equat ion 4 . 6  expr e s s e s  revenue a s  a funct i on of wool pr i c e , 

wool we ight s ,  lambing pe r ce nt age s ,  fat lamb pr i ce s , and cull e'v-e 

pr ice s . 
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R = G . l3 7ll8P
6yr 

+ Pw ( D ) 
( 0 . 1 9838W

17 
+ O . I9441W

18 
+ O . I8663W19 

+ 0 . 17824W20 + O .T6754W21 + O •. l5414W22) + 0 .-97PF ( D ) 
( O . l9441P18 

+ O . lB663P19  + O . l 78 24 P20 + O . l6 754P21 + O .l5414P22 - 0 . 21304 ) 

4 . 6 

The c oeff ic ient s i n  e quation 4 . 6 have the s ame me aning as in 

e quat ions 4 . 1 to 4 . 5 incl u s ive , and ar e subj e c t  to the s ame re s tr i c t -

i ons . 

Fig . 4 . 1 shm·TS the r el ationsh i p  be t '\veen wool pri c e  and ne tt 

revenue f or two level s of v!Ool weight s , l ambing perceniBge s , etc . 

In F ig . 4 .1 ,  the l ine a- b ,  gi ve s the rela ti on ship be tween ne tt  

r evenue and wool pri c e  Hher e :  

p
6yr 

= 0 . 6 , wl ? 
= 0 . 6 , w

1s 
= 0 . 8 , wl 9 

= 0 . 9 , V/
20 

= 0 . 9 ,  

w21 
= 0 . 85 , w22 

= 0 .8 '  pl8 
= 0 . 8 , Pl 9  

= 0 . 9 ,  p
20 

= 0 . 9 , 

p
21 

= 0 . 9 ,  p21 
= 0 . 9 ,  p22 

= 0 . 9 , PFl (D )  
= 1 . 6 .  

The l ine c -d in  Fig . 4 . 1 shm·rs the relati onship be twe en revenue 

and Dry s dale vmol price vThe re lambing p er centage s  thr oughout the 

breeding f lock are r <:d s e d  by 10 per cent , and wool wei g ht s are 

rai sed by 1 lb . That i s : 

p
6yr 

= 0 . 6 ,  wl? 
= 0 . 7 ,  w

1s 
= 0 . 9 , w

l 9  
= 1 . 0 ,  w2o 

= 1 . 0 ,  

w21 
= 0 . 95 , w22 

= 0 . 9 , p
l8 

= 0 . 9 , p
l9 

= 1 . 0 ,  p 20 
= 1 .0 ,  

p
21. 

= 1 . 0 ,  p22 
= 1 . 0 ,  PFl (D)  = 1 . 6 .  

4 .4 Cri teria for Further R e search 

One of t he criteria for further re s earch wi th the Dry s dal e s  

discus s e d  more fully i n  Chap ter V ,  i s  t he relative econom i c  

importanc e  of the character t o  be studie d .  

Equations 4 . 1 to 4 . 5 g ive an indic ation of the rel a tive  economi c 

importance of \vo ol weights , l ambing percent age s , wool quali ty , fat 
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l am b  qual i ty , and cull ewe quali ty .  

For exam ple ; from e qua tion 4 . 1 i t  can be seen tha t an i ncrease 

of 1 l b  in wo ol weight for e a ch stock cl a s s  vTould incre a s e  r evenue 

by £0 . 134 9 2  per e"'.ve -e qu iv al e nt . On the o ther hand , an i n c r e a s e  in 

ave r ag e  l am h i n g  per c ent a g e  for e ach ewe s t o ck class vmul d i nc r e a s e  

r e venue by £0 . 1 36 7 2  per evle - e qu i  valent ( e quat i on 4 .  2 ) . Th at i s ,  

for a f arm wi th a car rying capac i ty of 1 , 000 evJe-equ ival e n t s , an 

incre a se of 1 0  pe r cent in ave rage lambing p e r c ent ag e  would add 

a pproxima t e ly £137 to the f armer ' s  income . The s e  vle i gh t i ng s c an 

o f  c our s e , be a p pl ie d  onl y  if the o ther pr oduc t i on coeff i c i e nt s and 

pr i ce s  are ke p t  c ons tant a t  t he l evel g ive n i n  A ppen d ix B . 

Equ at i on s  4 . 1 to 4 . 5 hmvev e r , do no t take i n t o  account t h e  

e ff e c t  on ne t t  revenue o f  pos s i bl e var iat i on i n  thri f t  - expr e s se d  

i n  terms of de ath r a t e . The z - c  valu e s  o f  the s e l l i ng act iv i t i e s  

i n  the f inal i t e r a t i on g ive an ind i cation of t h e  e ff e c t  o f  m ar g i nal 

c h a ng e s  in death r a t e . 

The z - c  value s o f  the s el l i ng a c ti vi tie s in the fi nal i te r a t i on 

are as f oll ow s : 

P4 ( ewe h og g e t  sell ) , 0 . 6 3 741 ; P5 ( e we 2- tooth s e ll ) , 1 . 18 305 ; 

P6 ( ewe 4 - t oo t h  sell ) , 1 . 09474 ; P7 ( ewe 6 - t oo th s el l ) , 0 . 90224 ; 

P8 ( 4 ye ar ewe s sell ) , 0 . 4 9 29 2 ; P9 ( 5 ye ar ewe s sel l ) , 0 . 1 9 2 9 2 . 

The z -c value s of the remaining sell ing act ivi tie s ar e all z er o .  

The se pos it iv e  z-c value s ar e the " shadow pric e s "  the pr ogr amme 

impute s  to r et aining t he se s t oclc classes in the fl ock . For e x am pl e , 

the z -c value of activ ity P4 ( ewe hogget sel l )  i s  £0 . 6 3741 . 

An increase of one per c ent i n  l o s s e s  at the hog g e t  s tage woul d 

ther e fore re pr e sent a 0 .00637 pe r c ent decre ase in return per ewe-

e qu ivalent . Thi s r e a s oning can , o f  cour se ,  be appl i e d  only t o  s mall 

marg i nal chang e s .  

The posi tive z -c value s of the selling activi tie s al s o  gi ve 
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s ome ind icat i on of the r elative e c on om i c  impor tan ce o f  the quali ty 

of cull s tock o ther than lambs and 6 year ewe s . For example , the 

z -c value of ac tivi ty P4 ( ewe hogg e t  sell ) has a p o s i t i ve value of 

£0 . 6 3 741 . Th i s  me ans that the pr i c e  of fat hogg e t s  would have t o  

be r a i s e d by an e..mount gre ater than £0 . 6 3741 be for e  i t  would be 

profi t abl e t o  sell th i s  class of s to ck . Thi s  z - c value i s  the 

" shad ovl price " tr.a t t he programme impute s  to retR ining the se evle 

hogg e t s in the fl oc k for breeding and further \\rool producti on . 

Nmt.J t h e  e vJe hog g e t  p r i c e  g iven i n  Append ix table B . l  i s  £1 . 5 . A 

pr i c e  incre ase of £0 . 6 3 ?41 repr e s e nt s  a pr opor ti onat e increase of 

42 . 4 9  pe r cent . Thi s incre ase i s  ne c e s sary bef ore h o gg e t  s el l i ng 

wil l  " br e ak even " wi th the farming pol icy given by the pr ogramme . 

Thus , in c ompar i s on vJi th produc t iv e  character s su ch a s  1-.rool I•Je igh t 

and fer t il ity , ewe hogg e t  carcas s qual i ty i s  relat ive l y  unimport ant . 

4 . 5 The "Break-Even " Drysdale vloo l Pr i ce 

In thi s  s e cti on ,  the r evenue from hypothe tical fat l amb and 

hill she e p  p r o pe rtie s i s  d e termine d  us ing a pnr tial p a r ame tr i c  

budge t . Thi s r evenue i s  c ompar e d  Hi th that obtaine d f r om the 

Drysd2le pol i cy determ i ne d in s e c ti on 4 .  3 ,  a nd a " bre ak-e ve n "  

Drysd � le wo ol pri ce ov er a r ange of pri c e s  and produc t ive c oe ffi cient s 

i s  der ive d .  

4 . 5 . 1 Par t i al Budge t for a Hypothetical Manawatu Fat Lamb 

The she e p  policy i s  one of buying in 6 year e we s  in February , 

r e taining them for one year ' s bre eding and wool pro duc t i on ,  foll owed 

by sale f a t  i n  the foll owing February-March peri od . Thi s  i s  a 

c ommon pol i c y  on fat l amb farms i n  the Man awatu . 

f or the 1 96 2/63 seas on .  

Pri c e s  t aken are 
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TABLE 4 .  2 :  PARTIAL BUDGET FOR A MANAWATU FAT LAMB FARM 

Expenditur e Re c e i p t s  

1 , 000 evJe s @ £1 . 5  1 , 5 00 950 fat ewe s (Fe b) 
@ 1 6 /- 760 

Shearing : 1 , 0 7 0  fat l ambs (Jan ) 
970 ewe s 2J £11 /100 106 @ 35/- 1 , 8 7 0  

\'Jool : 
1 , 070 l amb s @ £11/100 118 Ev1e s :  10 , 6 70 l b s @ 38d 1 ' 6 9 0  

La.mbs : 2 , 600 l bs @ 38d 4 1 0  
1 ' 7 25 4 , 7 30 

Ne tt Re turn 3 , 005 

Ewe -equ ivalents ,,Jinte red 960 

Re turn per evm - e qui valent 3 . 1 3  
-

The budge t gi ven i n  Tabl e 4 . 3 c an be g eneral i s e d  t o  cover a 

range o f  pr i ce s  u s i ng par am etr i c  budg e t i ng . Equa t i on 4 . 6 expre s s e s  

nett sh e e p  revenue in t e r m s  of Homney vrool pr i ce , and S outhdown x 

Romney fat l amb pri c e . 

R = -1 .01 + l 3 . 8 2Pw (R ) + l . l l Pl ( S ) 4 . 7 

v.Jhe re : Pw (R ) = Romne y wool pri ce i n  £ per lb . 

Pl ( S ) = S ou thd own cr oss f a t  l amb price in £ .  

4 . 5 . 2 The Break-Even Drysdale Wool Price for a Hypothe tical 

Manawatu Fat Lamb Farm 

The bre ak-even Drysdale wool pri ce for the hypotheti cal f a t  

lamb farm de scribe d  in s ection 4 . 5 . 1 above can be determined by 

equ a t ing the revenue fr om equat i on 4 . 6 with that fr om e quati on 4 . 7 ,  

and allowing for a Dry s dale she ar ing charge . Tha t  i s : 

0 . 1' 3 718 P6yr + Pw ( D ) ( O . J29838W1 7  + 0 . 1 9441\<118 + O . l8663W1 9 
+ O . l 78 24W20 + O •. l 6 75 4W21 + O . l5414W22 ,) + 0 ... 97DF1 ( D )  

( O . I9441P1 8  
+ O . l8663P19 + O . l 78 24 P20 + O . l 6 75 4 P21 + O . l5414P22 - 0 . 21304 ) - O . OB 

= -I . 01 + l3'.8 2Pw (R ) + l .llPl (S ) 4 . 8 
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For exam ple : Let Pw (R ) = 0 . 1625 ,  PL (S ) = 1 . 75 , Wl7 = 0 .8 ,  

w18 = o . 9 ,  w19  = 1 . 0 ,  w20 = 1 .0 ,  w21 = o . 95 ,  w22 = o . 9 ,  

DFl ( D )  
= 1 . 6 ,  P18 = 0 . 9 , P19  = 1 . 0 ,  P20 = 1 .0 ,  P21 = 1 . 0 ,  

P22 
= 1 . 0 ,  and P6yr 

= 0 . 6 .  

Ins e r t i ng the se value s in equation 4 . 8 , and s olving for Pw (D ) , 
the bre ak e ven Drysdal e Hool pri ce i s : 

1 . 99 .  

That is , the break even pr i ce for Drys da l e  Hool under th e se 

c ond i tions i s  48 d per lb . If the Romney wool pr i ce vra s r a i s e d  to 

4 5 d  per lb , the br eak e ven Drys dal e wool pr i ce would then be 5 6 d  

per lb . 

There is assume d  t o  be no c o r rel a t i on betwee n  the pr i ce s  

r e c e i ve d  for Dry sdale and S outhd ov.m c r o s s  fa t s toc k . Thi s  s ituat i on 

i s  unl ikely to oc cu r  in pract i ce . Ho-vreve r , the magni tude of the 

c or re l a t ion c oe ff i c i Ant .i. s not knO\m , and con s e quently any s el e c t e d  

value such a s  zer o woul d be arbi t r arily chos e n . If the s ta t i s ti c al 

r e l a t t onshi p  be h·!e en a ny of the par amete r s  in the budge t  vm.s knovm , 

thi s  re lat i onsh i p  c oul d be s impl y in c or porated ,  and t he budg e t 

c or r e s pond ingly s impl i fie d . For ex ample ,  if the r el ationship be twe en 

Dr y s d ale fat lamb pri ce and S outhdovm cro s s  fat l amb pri c e  was g i ven 

by : PFL 
= 0 . 9PL ( S ) ' then equati on 4 . 8 c an be s implified to incorp­

orate thi s relationship .  

Tabl e  4 . 4 shows t he nett di fference in re turn per ewe equi valent 

between the present poli cy and a Drys dale policy on the Manawatu 

fat lamb farm for vari ous Drysdale pr oduction coeffi c ients and pric e s . 

Fr om Table 4 . 4  i t  can be seen that , at ruling pri ce s  for 

Romney wool and Southdown cro s s  lambs ( Pw (R ) = 40d per l b , Pl ( S )  

= £1 . 75 )  and using Drysdale pri ce s  and production coeffi c ients  that 

c ould reasonably be expected  under the se conditions ( Pw  = 4 5 d  per lb , 
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P18 = 0 . 9 ,  W1 7  = 0 .8 lbs ) , the Drys dale pol i c y  returns sl i ghtly 

l e s s  than a fat l amb pol i cy . At a Drysdale w ool pr i ce of appr oxi-

mately 50d per lb , the two pol i c i e s  viould just  11 break even " . 

TABLE 4 . 3 :  NETT GAIN FROH THE ADOPTION OF A DRYSDALE POLICY 

ON A 1•1ANAWATU FAT LAM:B FAIDr. 

( in £ ' s per ewe -equivalent ) 

Drys dale SouthdO\m cro s s  S outhdown cro s s  
wool fat l amb price fat l amb pri c e  
price = £1 . 7 5 = £ 2 . 25 

( Pence Romney wool pr i ce R om ney wool pri c e  
per lb ) 30d 40d 30d 40d 

P18 = 0 . 8 , pl 9  = 0 •. 9 '  30 -0 . 68 - 1 . 25 -1 . 24 -1 . 81 
P 2o :: 0 . 9 ,  p21 = 0 . 9 ,  
p2 2  = 0 . 9 ,  wl 7  = 0 . 7 , 40 -0 . 30 -0 . 8 9  -0 . 86 - 1 . 4 3 

W1 8  = 0 . 8 ' wl 9  = 0 . 9 , 45 -0 . 1 2  -0 . 6 9 -0 . 68 -1 . 25 
w20 

= 0 . 9 ,  v121 
= 0 . 85 , 55 +0 . 25 -0 . 3 2 -0 . 31 -0 . 88 

W2 2  = 0 . 8 '  p6yr = 0 . 6 , 
PFl ( D ) 

= 1 . 6 

pl 8  = 0 . 9 ,  pl 9  = 1 . 0 ,  30 -0 . 40 -0 . 97 -0 . 96 -1 . 5 3  
p20 = 1 . 0 ,  p21 = 1 . 0 , 40 -0 . 1 6  -0 . 5 7 -0 . 56 -1 . 1 3  
p22 = 1 . 0 ,  wl 7  = 0 . 8 ,  
W18 = 0 . 9 ,  Wl 9  = 1 .0 , 45 +0 . 21 -0 . 36 -0 . 35 -0 . 92 
w20 = 1 . 0 ,  w21 = 0 . 95 ' 5 5  +0 . 63 +0 . 0 6  +0 . 0 7 -0 . 50 
w22 = o . 9 ,  P6 yr = 0 . 6 ,  
FF.l{n) = 1 . 6 

P18 = 1 . 0 ,  pl 9  = 1 .1 ,  30 -0 . 27 -0 . 84 -0 . 8 3  -1 . 40 
P20 = 1 .1 ,  p21 = 1 . 1 ,  
p2 2  = 1 . 1 ,  vJ1 7  = 0 . 8 , 40 +0 . 1 5  -0 . 42 -0 . 41 -0 . 98 

wl8 = 0 . 9 ,  Wl 9  = 1 . 0 ,  45 +0 . 35 -0 . 22 -0 . 21 -0 . 78 
w2o = l .o ,  w 21 = 0 . 95 '  5 5  +0 . 7 7 +0 . 20 +0 . 21 -0 . 36 
W�2 = 0 . 9 , P6yr = 0 . 6 , 
P l (n) = 1 . 6 
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4 . 5 . 3 Partial Budge t for a Hypothet ical Good Qual i ty H il l  Property 

The poli cy cons idered is  a br e e d ing one . Tha t  i s , suffic ient 

numbers of two - tooth ewe s are retain e d to maintain br e e ding fl ock 

numbers . Female s tock are s old as two- t ooth ( store ) and culled as 

5 ye ar - old s ( s t ore ) . VJe ther lambs are s old e ither fat or in g oo d  

s tor e c ondi t i on . Pr i c e s  used are again base d on the 1 96 2/63 season . 

TABLE 4 . 4 :  PARTIAL SHEEP POLICY BUDGET FOR A H ILL COUNTnY 

BREEDING PHOPERTY 

--

Expe nditure Re cei p t s  

She aring : vlool : 

9 20 ewe s @ 1 1 /100 101 1 5 , 700 lbs @ 38d per lb 2 , 4 90 

4 30 h ogg e t s  @ 1 1 /100 47 Sur plu s s toclo 

8 90 l ambs 2 11/100 98 220 fat lambs @ 35/-

2 20 s tore lambs 2 34 /-

168 2- tooth e'·re s @ 6 0/-

20 0  5 -ye ar e'\.<re s 2 35 /-

Total Exp e nd i ture 246 Total Re ce i pt s  

Ne t t  re turn 

Evre -e qu ivalent s '"int e r e d  

Re turn pe r e we-e quival ent 
winter e d  

The budge t  i n  Table 4 . 4 can b e  expre s s e d  parame tr i cally a s  

fol l ows : 

If:  Pw (R ) = Romney wool pri ce in £ ' s per lb , 

and R = ne tt  r evenue per ewe-equivalent 

then R = 1 . 15 + 13 . 1 9  Pw (R )  
4 . 9  

385 

374 

5 04 

350 

4 , 103 

3 , 85 7  

1 , 1 90 

3 . 24 
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4 . 5 .4 Break-Even Drysdal e  Wool Price for a Hypothe tical Hill_ 

C ountry Farm 

The br e ak-even Dry s d ale wool price for the hypothe t i c al hill 

c ountry f arm c an be der i ve d  by e quating the r e venue obtaine d from 

e quat i on 4 . 6  wi th that fr om e quation 4 . 9 ,  and so lving for Pw ( D) " 

w = 
1 9  

For example ; i f  Pw (R ) = 0 . 1 6 25 , w17 = 0 . 8 , w18 
= 0 . 9 , 

1 . 0 ,  vJ20 
= 1 . 0 ,  w21 = 0 . 95 ,  w22 = o . 9 , P18 = o . 9 ,  

pl9 = 1 . 0 '  p20 
= 1 . 0 ,  P 21 = 1 . 0 ,  P2 2  = 1 . 0 ,  PFL ( D )  

= 1 . 6 ,  

0 . 1 6 25 , the br e ak-even Drysdal e wool pri ce P6yr 
i s  as 

= 0 . 6 ,  and 

fol l ows : 

Pw (R )  
= 

n..l = 0 . 22154 n ( D )  
That i s , for the s e  produc tion c oe ffi c i ents and pr i ce s , the 

brea{-even Drys dale wool price for th i s  farm is 53d per l b . 

The s l ightly higher bre ak even pr i ce for the h i l l  farm r e fl e c t s  

in par t the abnormally h i g h  s tore s tock/fat s t ock pr i c e  r a tio that 

exi s te d  i n  the 1 96 2/6 3  s e a s on . Of c our s e  the returns are expr e s se d 

in tern:s of ewe -e quival e nt s  and the l ov!l and farm woul d have a 

higher ewe -e quivalent p e r  acre ratio . 

Ram c o s t s  and r e turns have not be en include d i n  the budge t s 

as the s e  would not diffe r marlce dly be tv.re en policies and are only a 

small c omponent of the t ot al costs . 

Table 4 . 5 shm-Ts the ne tt difference in return per ewe -

equivalent be tween a Romne y and Drys dal e pol i cy for the h ill country 

farm . 

4 . 6 Farm Management Aspe c t s of Drysdale \<lool Pr oduction : A Case Study 

The ob j e c t ive of thi s  s e ction i s  t o  examine var i ou s  aspects of 

the management of a Drys d ale flock on a case farm . Bas i c  data on 

the farm vlill be briefl y  outl ined and a par t i al budge t  i s  used t o  

examine the e ffect o f  the adoption of a Dry sdale p ol i cy o n  the 
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TABLE 4 . 5 :  NETT GAIN FROM THE ADOPT I ON OF A DRYSDALE POL ICY 

ON A H ILL C OUNTRY PROPERTY 
( in £ 1 s per ewe -equivalent ) 

Drys dale Romney 
wool wool price 
price 30d/l b 4 0d/l b 

( pe nce per 
lb) 

p18 = 0 . 8 , p1 9 
= 0 . 9 ,  30 -0 . 8 2  -1 . 21 

p20 = 0 . 9 ,  p21 = 0 . 9 ,  40 -0 . 44 -o ., 9 9  
p2 2  = 0 . 9 ,  w17 

= 0 . 7 , 
45 -o . 06 -O .B1 w18 = 0 . 8 ,  w1 9  

= 0 . 9 ,  

w2o = 0 . 9 ,  w21 
= 0 . 85 , 55  +0 . 11 - 0 . 44 

w2 2  = 0 . 8 ,  p6yr 
= 0 . 6 ,  

PF1 ( D) = 1 . 6  

p18 
= 0 . 9 ,  p1 9  

= 1 . 0 ,  30 -0 . 5 4  -1 . 0 9  

p20 = 1 . 0 ,  p21 = 1 . 0 ,  

p22 = 1 . 0 ,  \'-!17  = 0 . 8 ' 40 -0 . 14 -0 . 6 9 

w18 
= 0 . 9 , VJ1 9  = 1 . 0 ,  45 +0 . 07 -0 . 48 

w2o = 1 . 0 ,  w21 
= 0 . 95 

W22 = 0 . 9 ,  p6yr 
= 0 . 6 , 5 5  +0 . 4 9  -0 . 0 6  

PF1 ( D )  = 1 . 6  

p18 = 1 . 0 ,  p1 9  = 1 .1 ,  30 -0 . 41 - 0 . 96 
p20 = 1 . 1 ,  p21 

= 1 . 1 ' 
p22 = 1 . 1 ,  w17 = 0 . 8 , 40 +0 . 01 -0 . 54 
w18 = 0 . 9 ,  w1 9  = 1 . 0 ,  

45 +0 . 21 -0 . 34 w2o = 1 . 0 ,  w21 = 0 . 95 , 
w22 = 0 . 9 ,  p6yr 

= 0 . 6 , 5 5  +0 . 6 3  +0 . 08 

PF1 ( D) = 1 . 6 
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TABLE 4 .  6 :  BUDGETED RETURN FROH A DRYSDALE WETHER POLICY 

Ttlool : 

Breeding ewe s 2 , 190 @ 1 0  lbs 21 , 900 

E¥re hoggets  5 1 0  @ 8 lbs 4 , 080 

'vle th er  hoggets , 
2-t ooth , and 

2 , 670 @ 1 0 lbs 4-tooth . 26 , 700 

5 2 , 680 @ 4 6 d  per lb  10 , 100 

S tock : 

E'\ve l ambs ( fat ) 415 @ 4 2/- 913 

6 ye ar e'\·Je S ( fat ) 37 2 @ 17/6 327  

4-tooth viethers ( fat ) 802  @ 30/- 1 , 204 

Gros s r e turn 1 2 , 54 3  

Shearing cost  5 ' 370 @ £6/1 00 325 

Return ( after paying f or shearing ) 1 2 ' 218 
---

farmer ' s  nett income . The role of carpet production as a p o s s i bl e  

means o f  diver s i fication i s  di s cus sed . 

4 . 6 . 1 The Case Farm : Basi c  Data 

The proper ty has a t otal area of 11 , 000 acre s , and i s  s i tuated 

20 mile s from Dunedin on r olling c ountry above the Taer i  Pl ain . 

The most recent valuations are : Unimproved value , £66 , 000 . 

Capital Value , £65 ,000 . The farm varies in al titude from 900 t o  

2 , 000 fee t above sea level , and has an overall  N . N .E .  aspe c t . 

The rainfall over the are a  i s  25 1t , '\vell s pread throughout the 

year . Winter s  are cold , ¥ri th the likelihood of at least two s now 

falls  per year . Climate i s  pr obably the m a j or factor limi ting 

further development of the higher tussock c ountry.  
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S oils are mainly derived from mica s chi s t . Varying level s  

of deficiency in  lime , pho s phate and molybdenum exi s t . 

The general topography of the c ountry is one of rolling tops 

d i s s e c ted by s te e p  gullies . About 80 per cent of the area i s  

cul t ivable with a wheel tractor . The natural vege tation of the 

lower areas is g r a s s  and s crub ; above 1 , 000 fe e t , snovJgrass  and 

tus s ock . 

Of the 2 , 200 acre s that would be sui table for r e -grassing only 

about half of thi s has been sown in impr oved pasture to date . 

The farm has been managed solely by the ovmer s ince 1 95 9 , when 

the or iginal property vJas sub-divide d . Pr ior to thi s , the m•mer 

vras  in pa rtner shi p  vTith hi s br other . The total labour for ce i s  

five , includ ing the manae e r . The prope r ty i s  run a s  a trus t ,  the 

farmer having three son s  - all pos s ibly potential farmer s . 

Briefly , the farning pol i cy ( prior to the intr oduc tion of three 

Drys dale ran: s in 1 96 2 )  vras as fol l ows : The proper tjr carried about 

4 , 500 ewe s plus re placements , and about 200 breeding cows . All 

hJO-tooth e\ve s ( about 900 ) plus approximately 300 culled mixed  aged  

e \,:e s are put to  the Southdm·m ram . The in-lamb 2-tooths are 

s e le c ted at she aring (Septeober ) on '\mol qual ity , and those with 

marked wool faults are put to the S outhdown r am for the re st of 

the ir breeding l i fe . This  i s  an e ffective \vay of increasing the 

s e l e c tion differential within the Romney flock vlhile s till maintain­

ing flock numbe r s . The ewe s  ma ted  with the S outhdown ram are run 

on the develope d country . The remainder of the ewe s  are mate d t o  

a Romney ram and wintered on the tus s ock . The breeding c ows are 

al s o  wintered on the tussock . 

4 . 6 . 2 The Place  of the Drysdale s  on the Case Farm 

As ment i one d above , ther e  are about 8 , 5 00 acre s of tus s ock  
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c ountry on the farm . The development potential of thi s  tu s so ck 

area i s  low ,  be ing limited  by climatic fac tor s .  At pre se n t  about 

35 per cent of the e1ve fl ock is wintere d  on the tus s ock c ountry at 

the rate of one ewe per 3! a c r e s . Lambing per centag e s  on the 

tu s s ock are l mv ( l e s s  than 80 per cent ) and the extens i ve shepherd­

i ng require s a high l abour i nput . 

The farmer envi s ag e s  that the maj o r  r ol e  o f  the Drysdal e s  on 

thi s farm will be a s  \ve thers on the tus sock c ountry . Wethe r s  

c ou l d  be car r i e d  at a higher s t ock i ng rate ( a b out 1 per 2 acr e s ) 
and 'voul d require negl ig ible she pherding . The r e duce d  labour 

d e mand s if vre ther s vrer e  run vwuld all mv more intens ive she ph e r d i ng 

on the l mver c ountry ,  and more l ab our for the d evelopment pr o g r amme . 

4 . 6 . 2 . 1 T'ne Role o f  the Drys dal e s  in Diver s i f i c a t ion 

The farmer c onsider s that the oppor tuni tie s for d i ve r s i fi c a-

t i on through cr opping on thi s farm ar e extremely l imited . The 

pre s e nt sheep pol i c y  allm.;s oppor tunity f or dive r s i fi cat i on and 

s e l e c t i on through mat ing eue s wh i ch are culled on vmol qual i t y  t o  

a S ou thd ovm ram . A Drys dale pol i cy would all oH even more intensive 

s e l e c t i on vli thin the Ror.mey fl o ck , and prov i d e  a fur ther oppor tunity 

f or d iver s ifi cat i on . As s ome qual i ty charac t e r i s t i c s  of c ar pe t  

wool are exac tly oppos i te to tho s e  of crossbre d wool s ( for exampl e , 

lus tre ) , the cull ing of Romney ewe s  t o  mate wi th Drys dale ram s  can 

all ow improvement in both Romne y and Drysdale fl ocks . 

4 . 6 . 2 . 2  Drysdale Labour Requirements 

A Drysdale policy on thi s  farm would me an increased l abour 

r e qu irements in that there would be an extra mob o f  ewes t o  be  

handled for topping , shearing , e tc . Wethers would however , r e place 

ewe s on the tus s o ck country with a corre sponding reduction in  exten­

s ive shepherding , and the adoption of a part Drysdale - part Romney 
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pol i cy c ould mean that mor e  labour vTOuld be available at the cri t i cal 

l ambing peri od . 

4 . 6 . 2 . 3  Financi al Aspe c t s  

The financial a s pe c ts of the adopt i on of a p o s s ible Dry s d al e  

pol ic y  will now be d i s cu s s e d .  The foll owing a s sum p t i ons are made : 

( i )  The effe c t ive she e p  carrying c ap a c i ty of the property ( as sum i ng 

no change in cat t l e  pol i cy ) i s  as  f ol l mv s :  

Tus s ock , 1 , 600 ewe - e qu ivalent s .  

Pad do c k , 4 , 000 ewe - e quivalent s . 

( ii ) The subst i tut i on r a t e , e\·Je s/vre ther s ( or hog g e t s ) 0 . 6 .  

( i i i ) Only 4-tooth , 6 - t o o th ,  4 year and 5 year evm s and \.J"e ther hog g e t s , 

2 -t ooth and 4 - t o o th can be \·lintered  on the tu s s oc k  • 

. 
( iv ) Bas i c  produc t i on dctta is  a s  f ol l m-1s : 

Lambing per c entag e : 

Drysdale 

Romney 

Wool we ights hogg e t : 

Drys da.l e 

Romney 

Ewe s : 

Drysdale 

Romney 

Wethers :  

Drysdale 

(v) Pr i ce s :  

Wool . Romney 40d  per lb . 

Lambs ( Romney and Drysdale ) 

2-tooth ewe s ( Romney store ) 

Tu s s ock 

70% 

75% 

8 l bs 

8 lbs 

10 lbs 

Drysdale 46d per lb . 

42/-

60/-

Paddock 

90% 

8 l b s  

8 l b s  

10  lbs 

10 lbs  

11  l bs 



- 101 -

5 year ewe s  ( Romney s tor e ) 35 /-

4-tooth vJethers (Drys dale fat ) 30/-

5 year ewe s ( Drysdale fat ) 1 7/6 

( vi ) There i s  a s sume d t o  be no market for store Drysdale s to ck . 

The Drysdale Pol icy : The pol i c y  c onsists of full y  util i s i ng 

the tus s o ck carrying capacity v.ri th Drysdale \ve the r s . The Drys dal e 

bre e d i ng eHe s , and ewe hogg e ts ne c e s s ary to maint a i n  thi s  wethe r  

fl ock are run on the paddock c ountry . The financ i al re turn from 

thi s  pol i cy i s  compar e d  VJi th tha t  obt aine d  from u t il i s ing the 

e qu ivalent car rying c apacity \·Ji th a c onventional R omney bree ding 

p ol i cy . 

Wo ol : 

Tu s s o c c 

Paddock 

H og g e ts 

TABLE 4 .  7 :  RE TURN FRON R ONNEY BREED ING POL ICY 

evTe s 1 , 600 J 8 lbs 1 2 , 800 

ev.re s 1 , 74 2  @ 10 lbs 1 7 , 4 20 

1 , 25 7  @ 8 lbs 10 , 056  

40 , 27 6  lbs @ 40d per l b  

Surplus S t o ck : 

1 , 330 we the r  lambs ( fat ) 

438 2-tooth ( s tore ) 

4 7 2  5 -year ( store ) 

@ 42/­

@ 60/­

@ 30/-

Gros s re turn 

Shearing c o s t  

Re turn ( after payi� for 
shearing ) 

6 , 710 

2 , 9 26 

1 , 314  

708 

11 , 658 

276 

11 , 38 2  

The ne t t  return fr om the Drysdale policy des cr i be d  above i s  

higher by about £1 , 000 . The main factors influencing the dispari ty 
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between the re turns from the Drysdale and Romney pol i c ie s are fir s tl y , 

that the Drysdale wool price  i s  6d higher , and secondly , that the 

Romney lambing per centage on the tus s o ck country i s  ex tremely lovl at 

75 per c ent . The prem ium of 6d per lb for Drysdale wool is prec i s e l y  

the prem ium that can be expec ted by the farmer ,  as  he suppl ies 

Drysdale wool under a c ontra c t  in whi ch this  premium i s  incorpor ated 

as  a condi tion . The premium at which the Drysdale  poli cy will just 

break even vli th the pre sent p olicy is  appr ox imately 2d  per lb . 

4 . 7 Conclusions from Chan ter IV 

The r e sul ts of Tabl e s  4 . 3 and 4 . 5 indicate that at  pre sent 

prices for  Romney v1ool and cull stock , and using Drys dale prices  

and produ c t i on coe fficients that c ould reB sonably be  expe c ted  under 

the se c ond itions , there is very little d i fference betvJee n  the re turn 

from Drys dale  production and the pre sent policy . The use  of para­

metric budget ing indicate s hovr sensitive the se re turns are to 

var iation in prices and pr oduc tion coeffi c i ents . For example , for 

the hypothe ti cal fat lamb farm the Drys dale wool pric e that just  

breaks even vri th the pre s ent policy i s  appr oxirr.ately 48 d per 1 b .  

If thi s price  was raised t o  60d per 1 b ,  ho\-rever , the premium from 

a Drysdale  policy would be approximatel y  £0 . 34 per evre e quiyal ent 

( that i s , about £ 350 for a 1 , 000 evm -equivalent farm ) .  
For the actual case  farm des cr i b e d  in section 4 . 6 hm>�ever , the 

budg e t s  in Table s 4 .  6 and 4 .  7 shovl that the adopti on of a Drysdale 

wether policy would have a definite financial advantag e over the 

pres ent farming system . I t  would s e em that , in g ene ral , the Drysdal e s  

would s how a greater comparative advantage in farming sys tems ( su ch 

as we the r  policy) in whi ch a high pr oportion of the farm income vJas 

derive d from wool . 

The criti cal factor i s  the price that can be expe c te d  for 
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Drysdale wool . On the bas i s  of impor ted Scottish Blackface wool 

price s , Drys dale produc t i on should show a small premium over the 

pre sent sys tem on the two hypothet i cal case farms , and a larg e r  

premium o n  the actual case  farr.r: . At l o"Yre r Drys da.le I·JOol prices  

Drys dale product ion c oul d clearly be l e s s  financ ial l y  profit able 

than the pre sent sys t em . There may however , be o ther advantage s  

such a s  the pos s ibl e bene f i t s fr om d iver s ifi cat i on i n  the adopti on 

of a Dr ys dale pol i cy . 
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FURTHER RESEARCH J ITH THE DRYS DALE BREED 

5 .1 Introduction 

Chapter s I t o  IV inclus ive have investigat e d  four aspects ,  any 

one o f  uh ich c oul d be cr i ti cal in d e c i ding -vrhe ther or not the c ommer-

c i a l  produc ti on of Drysdale wool i n  Ne,,r Zealand is l ikely to be  a 

pr o f i t able propo s i t i on . Uncertainty exi sts a t  e ach of the s e  f our 

level s . Further r e s e ar ch into the product ion , m ar ke t i ng and m anu-

facturing of Drys da le vmol c oul d , to a certain exte nt , reduce th i s 

ex i s t ing level of unc ertainty . Re search could al s o  contribute to 

inc r e a s ing the t e c hni c al quality of the Drysdo l e pr odu cts , and the 

e ff i c i ency of the ir Dr o duction . The obj e c t ive o f  th i s  chapt e r  i s 

to d e f ine cr i te r i a  for r e se ar ch vTi th the Dry s d[' l e  b reed , tal;:ing into 

a c c ount defic ienc ie s i n  pre s ent kno�:;ledr,e , and the relat ive e c onom i c  

im p o r tan c e  o f  the pr oduc t i on chara c t e r s  on 1.fu i ch re s e ar ch c ou l d  be 

c ar r i e d  out . On the ba s i s  of th i s  a s s e s sment , a pos s i ble r e s e ar ch 

pr ogr cnnme i s  out l i ne d . The fr ar.1 e of r eferenc e of the d i s cu s s i on 

i s  the s c;.me as the g en e r al fr am e o f  r e fe rence f or th i s the s i s . 

Tha t i s , research planning i s  con s i de r e d  from the point of v i ew of 

the Dry sdale ·wool - produ cing farme r s . Pos s i bl e  r e s e ar ch f ie ld s are 

evaluated in terms  of their potential contr ibuti on to the long - term 

financ ial return fr om Drys dal e wool pr oducti on . 

Numerou s  studie s  have  been carried  out in the inve s ti gat ion o f  

var i ous aspe c ts of the N gene . Hos t of  thi s  work however ,  has 

been conce rned with fundamental wool biol og y  and g ene tic  considera­

tions , rathe r  than dire c tly with the characteristi c s  of the Drysdale s  

as a carpet  wool producing breed .l/ 

1/ The work of Cockrem and Nash being exceptions . 
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The mendelian s ituati on in the Dry s dale bree d  make s them part i cu-

larly u s e ful as exper imental animal s . The mating of a heterozygous 

N-type r 8.m \oTi th Romne:l evre s allm·rs t\lro groups of off spr ing differing 

only in the ir dosage of the N g ene . Haternal effe c t s  are aut omati c -

ally r andomi z ed . 

No d oubt the Drysdale s vlill c ontinue to be used as ex periment al 

animal s  in '\<TOol b i ol ogy s tu d i e s . Hm,rever , c on s i dering the frame of 

reference of thi s  s tudy ,  only "applied" re search vrith the obj ec tive 

of : 

( i )  Reducing the level of l!r e sent uncer taint y  concerning a s pe c ts 

of the pr oduc t i on a.c'l.d util i s ati on of the produc t s  of t he Dry s dale 

breed . 

( i i ) Increas ing the te chnical qu al ity of the Drys dale produc t s 

and th e e ffi ciency of the i r pro duc t i on • • • 

wi l l  be cons id e r e d . 

The f i r s t  type of r e s e ar ch s imply all o-vrs farmer s and c arpet 

manufactur e r s  incre ased � :no-vrle dge of the ex pe c ted r e stt l  t s  o f  the 

adoption of a Drys dale f arm i ng pol i c y , and the use of Drys dale wool 

as a car pe t f ibre re s pe c ti ve ly . The s e c ond type of r e  s e ar ch should 

resul t in an increased ne t t  r e turn fr om th e p r oducti on an d marke ting 

of the wool . 'tuncertai nt y  de creas ing " resear ch i s  cone erned simply 

with evalua t ing this new te chnology ove r  a range of produ ction and 

manufac tur ing caditi ons . While the obj ective of "effi c iency increas-

ing " technical re sear ch s hould be ultimately to g ive r i se to  a new 

produc tion surface , the obj ec tive of "uncertainty decreasi ng "  re search 

would be  s imply to determine the form of the production surface g iven 

by the ne'v technol ogy . 

Cons i der ing the frame of ref�rence of thi s  s tudy , i t  i s  fel t 

that fir s t  re s ear ch pri ori ty should be g iven t o  reduc ing the present 

uncertaint y  c on cerning vari ous aspe ct s  of the production and utilisa-
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tion of the products  of the Drys dale breed . General problem s  

involved i n  planning re sear ch will now be br i e fly  discus se d . 

5 . 2 Gene r al Pr oblems in Re s e ar ch Planning 

The bas i c  e c o nor:1 i c  problem of the allocati on of scarce re s our c e s  

to the mos t profi tabl e  alterna tive end s  appl i e s a s  much t o  re s e ar ch 

as  it  does to any o the r field o f  ende avour . The r e sear ch pl anner 

however , is conf r ont e d  vvi th the maj or difficul ty of numer ically 

de fining both the nature of the " pro du c tion relati onship"  betvle en 

r e s e ar ch input .c:.nd r e s ear ch r e sult  output , and c r i te r ia for " succe s s -

ful re  sear ch 1 1 • 

I f  i t  i s  cons ide red  that i t  is p o s s i ble t o  pl an r e s e arch at 

all , the a s sumpt i on mus t be 1-:1ade th::tt th ere is a cr i te r i on of 

" suc c e s s fu l  re sear ch "  and th i s  cri te ri on c an ultimately b e  expre s s e d  

i n  financ ial term s . 

The e ff e c t lve planning o f  research r e qu ir e s , as ·Hell a s  knovr-

l e dge  of the financial re turn expected if th e r e s e ar ch i s  succe s s ful , 

knoul e dg e  of th e c os t  of any pro j ect ( in terms of d i r e c t  c os t s  and 

the opr;or tuni ty cos t s  of re s e ar ch re s our ces that c oul d be used on 

othe r pro j e c t s ) , knmrl e dg e  of the exp e c te d  ti me f or the r e s e arch 

proj e c t , and final l y , }�novrledge  of the probability of  achieving the 

s tate d re s ear ch obj e ct ive . 2/ 

The s e  are the nece s s ar y  c ond iti ons th at must be ful filled before 

an obj ect ive de c i s ion can be made in evaluating the expe c t e d  nett 

g ain from different resear ch pr oj ect s . 

A de tailed d is cu s s ion of the c o s t  and benefit of var ious 

resear ch pro j ects that could be carr i e d  out with the Dry sdale bre e d  

i s  beyond the scope o f  this study . The obj ective he re i s  simply t o  

21 See : Mottley C .N . and Newton R . D . ,  "Selection o f  proj ects f or 
industrial re search" ,  Opns . Re s . 1 : 760 , 1959 . 
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de fine areas in whi ch further r e s e ar ch with the Drysdale bre e d  s e em s  

l ikely t o  be profi table , and t o  r ank various p o s s ible pro j e c t s  accor d­

ing to their contributi on to the nett return fr om the product i on and 

marketing of Drys dale wool . 

5 . 3 Cr iteria for Re s e ar ch on the Drysdale Bre e d  

There are four cla sse s  of re s earch 'Hhich c oul d b e  expe c t e d  t o  

provl de an increase d financ ial re turn from the production and marke t-

ing of Drysdale vmol . 

( i ) An improvement in the pr oduct i on character is t i c s  of the 

breed . For example , increas ing ferti l i ty ,  -vrool -vre i ght , e tc . 

( ii ) An improvement in the sys tem of management used  - for a 

g iven technol og ical and market situation . Farm management r e sear ch 

snch as farm surveys , l inear programing and budgeting fall s into thi s 

clas s . 

( ii i ) An improvement in the pr i c e  s i tuat i on for Drysdale wool 

thr ough marke ting and m arket re s e arch . 

( iv )  An impr oveme nt in the technical quality 0f Drys dale '\mol 

as a carpe t fibre thr ough re sear ch on the manufacturing and car pe t 

properties  of the wool . 

The expe c ted financial g ain arising fr om the adoption of the 

r e sults of a particular r e s e ar ch project  c an be evaluated u s i ng a 

par ametr i c  budget of the form : 

y = f ( a
l

p
l 

+ a
2

p2 + • • • •  anpn) 

Where Y = ne tt  re turn from the produc tion and marketing o f  
Drysdale wool 

P
j 

= ne tt  re turn whi ch can be attribute d to  the j th pro­
duc tive character 

a j = level of the j th productive char a c ter . 

Re s e ar ch on wool we ight , fertil i ty ,  e tc . , i s  concerne d  with 

increasing the value o f  the aj coeffi cient s ; that i s , increasing 
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the physical output from the fix e d  resource s  available to the 

Drysdale-produc ing farmer . Farm management r e sear ch is concerne d  

with choosing the Drysdale plan that maximize s Y - for given aj s and 

pj s .  Market ,  marketing and te chni cal re search i s  concerned "li th 

increasing the level of the pj s .  

A s  long as the obj e c t ive of each re search pro j e c t  i s  cle arly 

define d , i ts expecte d  c ontr ibution to increas ing profi t should be 

able to be de termined . 

Equations 4 . 1 to 4 . 5 inclus ive in Chapter IV can be use d to  

evaluate the effect of unit c h 8 ng e  in prices and  pr oduction e o -

eff i c ient s . All these e qua t i ons , of c our se , h ol d  only for the mini-

mum value pri c e s  and pr oduc tion c oefficients g iven in Appendix B .  

For example , e qua tion 4 . 1 expre s se s  r evenue in terms of wool \<Ie ight s :  

R ;:: 0 . 95204 + 1 . 25 ( 0 . 198381.<11 7 + O . l9441W18 + O . l8663W1 9  

+ O . l 7824W20 + 0 . 16754\1121 + O . l5414vl
22

) 4 . 1 

\tfue r e  R ;:: nett revenue 

and w1 7  • • • •  w22 are the wool we ights of the var ious stock clas s e s . 

At  th is wool price ( 30d  per lb , or £1 . 25 per 10 l b )  an increase 

in average e\<re hogget wool we ight CVJ1 7 ) of 1 1 b would increase revenue 

by (�l . 25 x 0 . 1  x 0 . 19838 ) ;:: £0 . 02480 per e"Je - e quival en t . At a wool 

price  of 60d per lb howeve r , an increase in average ewe hog g e t  wool 

we ight would increase revenue by £ ( 2 . 5  x 0 . 1 x 0 . 19838 ) ;:: £0 . 04 9 5 9  

per ewe-equivalent . 

Table 5 . 1 g ive s a ranking of pr oduction character i s tics  in terms 

of the change in the net t  financial return resul ting from a uni t 

change in the value of the parame ter . Table 5 . 1 i s  based on the 

foll owing production c oe fficients and prices :  

P6yr ( cull 6 year Drysdale ewe price ) = 0 . 6 , 

Pw (D ) ( Drysdale wool price ) = 2 . 08333 ' 
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w
l? 

( Drysdale ewe hogge t wool we ight) = o . s , 

w1s ( 2-tooth ewe wool we ight ) = 0 . 9 ,  

w
l 9 

( 4 -tooth ewe wool we ight ) = 1 . 0 ,  

w2o ( 6-tooth wool we ight ) = 1 . 0 ,  

w21 (4 year ewe \.J"Ool weight ) = 0 . 95 ,  

w22 ( 5 ye ar ewe 'ltlOOl we ight)  = 0 . 9 ,  

PFl ( D ) ( Drys dale fat l amb pr ice ) = 1 . 6 ,  

pl8 ( 2-tooth ewe lambing per c entag e ) = 0 . 9 ,  

p20 ( 4-tooth ev1e lambing perce ntag e ) = 1 .0 ,  

p21 ( 6 - tooth m.,re lambing per centag e ) = 1 . 0 ,  

p22 ( 4 year ewe l ambing per centag e ) = 1 . 0 ,  

p23 ( 5 ye ar ev.re lam ring percentage ) = 1 . 0 . 
The s e  pr ice s and produ c t i on coeff i c i ent s are tho s e whi ch could 

jus tifiably be expec te d  from the Drys d al e br e e d  unde r l owland commer-

cial c ond i t i ons . The rank ing in Tabl e 5 . 1 indi cate s the e ffe c t  on 

nett revenue of a uni t  incr e a s e  in the s e  pri ce s and pr o du c t i on c o­

e fficient s . 

In Table 5 . 1 ,  the ranking for fer tility , wool we ight s , wool 

p r i ce , and cull s tock qual ity i s  der ived fr om e quat i on 4 . 6 . The 

r anking for thr i f t i s  der ive d fr om the z-c value s of the selling 

activities given in section 4 . 4 Chapter IV . 

The use of a r anking of relative e c onomic impor tance of produ c tion 

character s such as g iven in Table 5 . 1 has the limitat i on that it  

appli e s  to  only one farming system and one par ticul ar set  of  produc tion 

coeffi ci ents and price s . For example ,  the l inear programming analysis  

in Chap ter IV ind i c a te s  that , for the farming s i tuation g iven , i t  i s  

not profitable t o  run wethers . On the actual case farm however , it  

s e ems l ikely that a wether pol i c y  '\ITould be more profitable than bree d-

ing s t o ck .  Conse quently , while re sear ch on s ay we ther wool we ights 
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TABLE 5 .1 :  RELATIVE ECONONIC IMPORTANCE OF 

VARIOUS PRODUCTION CHARACTERS 

Effect on 
Productive charac ter Uni t return per 

charge ewe-
equivalent 

Lambing percentage :  2--tooth e\ve I% 0 . 0030 

4-tooth evre 1% 0 . 0029 

6-tooth evre 1% 0 . 00 28 

4 year evre 1% 0 . 00 26 

5 year e\.Je 1% 0 . 00 24 

vJoo1 we ight s :  E\ve hogget 0.1 1 bs 0 . 0041 

2-tooth evre 0 . 1  1bs 0 . 0040 

4-tooth e\ve 0 . 1 lbs 0 .0039 

6- tooth e\ve 0 . 1  lbs 0 . 0037 

4 year evre 0 . 1  l bs 0 . 0035 

5 year e\oJe 0 . 1  1bs 0 . 0032 

Wool quality : 1 d  per 1b 0 . 0034 

Car c a s s  quality : 

E\ve and vie the r lambs £0 .01 0 . 0060 

6 year e\ve s £0 .01 0 . 0010 

Thr i ft : 

E\ve lamb ( Dec  - Aug ) 1% 0 . 0060 
Ewe hog g e t  (Aug - March) 1% 0 . 01 20 
2-too th e vle (Narch - Harch ) 1% 0 . 0110 
4-tooth ewe (March - March ) I% 0 .. 0090 
6-tooth e11re (Mar ch - March) 1% 0 . 0050 
4 year ewe (March - March) 1% 0 . 0020 
5 year ewe (March - March ) JJ% 0 . 0010 

Ranking 

1 3 

14 

1 5  

16 

17  

6 

7 

8 

9 

10 

12 

11 

4= 

20 

4= 
1. 
2 
3 
5 

18 
1:.9 
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would be of little value for the fir s t  two case farms in Chapter IV , 

it  may be of consi derable importance to the third case  farm d i s cu s s e d  

in s e c t i on 4 . 6 .  C l early , research prioritie s would differ be twe en 

farmer s according to the ir :farming s y s te m , r e s our c e  fr amework , e t c . 3/ 

Al s o ,  gene ti c  relat i onships , e i ther for one char ac ter betvreen 

ye ar s ( f or exampl e , f e r t i l i ty at the 4 - tooth and 6-tooth stage ) , or  

betwe en different characters ( for exam pl e , wool we i g h t  and fer ti l i ty ) 

mean that increases  in any produc t i on c oe ffi c i e n t  thr ough sel e c t i on 

are l ikely to r e sult in e i ther i n c r e a s e s or de c r e a s e s  in other 

produ c t i on coeffi cients due to g ene ti c  c orre la ti on . 

Although i t  may not b e  p o s s i bl e  hovJe ve r , t o  make a pr e c i se 

d i s tinc t i on be twe e n  the r e l a t i ve e c onom i c  i m p or t ance of say ,  thrift 

at the 2-tooth s tage c ompa r e d  \oJi th thr i ft at the 4-tooth s tag e , the 

g ener al or d e r  of impor tanc e of the various p r o duc tion char a c te r i s ti c s  

can be e valu a te d . For ex ample , r e s e ar ch on fertility and 1vool we ight 

shoul d c l e a r l y  have pr i or i t y  ove r re s e a.r ch on the car c a s s  qual i ty o:f 

cull ewe s . 

Narket and marlce ti ng r e s e ar c h ,  and r e s e ar c h  on the manu f a c tu r i ng 

properties  of Drysdal e 11001 would e ffect the r e  turn fr om Dr y s d a l e 

pr oduc t i on by increa s ing the pri ce paid for Drysdal e wool . Thu s , an 

increase  in the te chnical qual i ty of Drys dal e wool that rai s e s  the 

pr ice  that manufacturers are ·willing to pay by l d  per lb would in­

crease the return obtained by the '\vool - produ c i ng farmers by £0 . 00 34 

per ewe -equivalent . 

The se we ighting s apply to both ( that i s  "knowledge seeking n and 

"effic ie ncy improving n ) classe s  of r e s e arch dis cussed  in secti on 5 . 1 

above . If a parame ter i s  of high relative economi c importance , 

3/ This point i s  made by Heady : Heady E . O . , "Economi c c oncepts 
in direc ting and designing re sear ch for progr aming use of range 
re s ources "· , Jnl . Farm . Eco .  38 : 1604 , 1956 . 
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then uncertainty concerning the value that i t  will take under 

commercial c onditions is clearly undesirable . For example ,  there 

i s  l ittle information available  at present on the car cass  quality 

Hmveve r , as i t  is unl ikely that tvTO- t oot h  ewe s 

vrould be sol d  fat under c omne rc ial cond i ti ons , uncertainty c oncerning 

the ir car ca s s  qual i ty i s  not of ma j or comme r c i al importance . On the 

other hand , f e r til i ty i s  of ma j or importance i n  any bre e d ing pr ogramme , 

and uncertai nt y  c oncerning the expec te d  lambing per centag e s  of the 

Drys d ale br e e d  is  corre s pond ing l y  1.mde s irabl e . 

Finally , i t  shoul d be s tre s s e d  that the se \·le i eht ing s of r e l a t i ve 

e c onomic impor tance indi cate only the change in f i nanc ial re turn 

re s1.1.l t ing from a s mall unit chang e in produc t i on c o e ff i c ients and 

pr i c e s . The y  give no indicat i on of the ease vli th vlhi ch such a 

chang e c an be �ade . A c ompl e te c om par i s on be twe en re sear ch pr oj e c t s 

require s  the ful f ilment of each one of the ne ce s s ar y  c ond i ti ons f or 

re s e ar ch planning vihich are d i s cu s  s e d  in s e c t i on 5 .  2 of thi s  Chap ter . 

5 . 4 

A s  outl i ne d  in the intr oducti on , the obj e ctive of thi s  s tudy 

'"as t o  d e t e rmine whether or not the c ommercial produc t ion of Drysda l e  

wool in Ne\v Z e aland was l:ikely t o  be  a pr ofitable pr opos i t ion for the 

farmers  involved . Basi cally , there  are three po s s ible c onclu s i ons 

whi ch 1.<rould be expe c t e d  from the inve s t igation :  

( i )  Drysdale produc tion was , in fact , financially  profitable 

and there wer e  no exce s s ive r i sks  involve d .  

( ii )  Drys dale production was not financially profitabl e . 

( ii i )  Pre s ent kno,lledge of the technical qual i ty of the wool , 

and producti on coeffic ients of the br eed  was inadequate to  draw even 

a tentative c onclusion .  

Clearly , there are always r i sks  involved in the adoption of a 

farm innovati on .  The critical que s tion is : I s  pre s ent knowle dg e  
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suffic ient to  allow the production of Drysdale wool on a small s cale 

wi th no more than "normal busine s s  ri sks '"? The e vi dence pre sent e d  

i n  the l a s t  four chapter s sugge s ts that Drysdale pr odu ction i s  l ikely 

to at l e a s t  break even 111i th the pre sent farming system over quite a 

wide rang e of cond i t i ons . It s eem s l ikely that Dry s dal e s  ·would show 

a prem ium over Romneys on country sui table only for running vre ther s .  

On the ba s i s  of thi s evidence , it i s  felt that a pilot  scale 

Drysdale pr oduc tion/marke ting organi sati on supplying '\vool for the 

Nevr Zealand market and of the form de s cr i bed in  Chapter I I I  could 

operate profi tably for both the farmers and carpet manufac turers 

involved . The informati on obtained fr om experience of the Drysdale s 

under farm conditions , and the performance of Drysdale wool in carpe t 

manufacture should allovi pre s ent uncertainties  concerning the se 

aspects to be reduced . A sugge s ted plan for the org ani s ati on of 

such <m evaluation pr ogramoe will now be outl ined . 

5 . 5 A sugge s ted Drysdale Evaluation Progr am�e 

It i s  sug g ested that inform ation on the performance of the 

Drysdale bre e d  under farn condi tions could be simply obtaine d  from 

records kept by the Drys dale wool -produc ing farmer s . ne cor d s  of the 

production characteri stics  of the breed could be kept  and compared 

vri th those of Romney shee p  run on the same farm . Thi s type of farm-

scale tr ial would be similar to those carrie d out in the e arly 

development of the Perendale bre e d .
!/ 

The obvious d i sadvantage of 

this  type of trial i s  that i t  i s  virtually impos sibl e  t o  keep  

environmental conditions constant between the experimental and the 

c ontrol bree d . It i s  felt  however , that if husbandry condi tions 

4/ See Peren G .S . , Hewi tt  W . R . R . ,  Ballard H . V . , and Phillips T . O . , 
" Tr ial s wi th the Chevi ot half-bred ver su s  Romney she e p  on poor hill 
c ountry" , Mas sey Agri cul tural College Sheepfarming Annual p . 3 ,  195� . 
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are kept as s imilar as i s  pra c t i c ably pos sible between the two 

breeds , useful re sults  would be obtaine d . Cer tainly , thi s type of 

t r i al should s h ow up any aspe c t s  in whi ch the Drys dale d if fe r s  

marlce dly fr om the pure Romne y br e e d . 

I t  is  sugg e s t e d  that the foll ow i ng recor d s  be ke pt . 

( i ) EvTe s :  

( i i )  L am b s : 

( i i i )  H og ge t s : 

( i v )  \'1' e th e r  s :  

Lamb i ng per c entag e ( l ambs docke d )  ev-1e s tuppe d ) . 

Pe r c e ntage dry ewe s . 

Ewe dea th rate by age clas s . 

Ewe f l e e c e  we i ght s by ag e cl a s s . 

C ar c a s s  qual i ty of cull fat ewe s . 

Lamb wo ol we i ghts ( if shorn at thi s s t ag e ) . 

Pr i c e  r e c e i ve d  for f a t  l ambs ( as a func t i on of 
c ar c a s s we i ght and qual i ty ) . 

De a th rate ( d oc { i ng to 2-tooth tupp ing ) . 

Vlool ·He i gh t s . 

Pr i ce re c e i v e d  for cull s t o ck . 

All the s e  r e c �r d s  woul d be k e pt , a s  far a s  p o s s i hle , for both 

Romne y and Dry s dale s t o c k  of s im i l ar age cla s s e s . Any farme r s ' 

c omrr· e nt s  c oncerning s u ch a s pe c t s  a s  lambing d i ff i cul t i e s , e a s e  of 

she phe r d i ng , e tc . , c oul d be re c or d e d . 

The ke e ping of such r e c or ds vmuld involve the farme r s  c once r ne d  

wi th work i n  exce s s  o f  that normal l y  r e qu i re d in the manag ement of 

a Drysdale fl oc k . Som e  c om pe n s ati on for thi s c ould b e  g iven in the 

form of a premium (over the " carpe t bareme " price ) pai d for the "il001 . 
At present p r i ce s  for imported carpet "Tool , such a premium could be 

paid without financial l o s s  to the car pe t  manufacturing firm . 

The advantage to the car pe t  firms in having this  inf ormati on vJould 

be that the y  would be able to use it to per suade other farmer s  to  

gro"' Drysdal e  wool . 

As far as  the manufacturing and carpet pr operties  of Drys dale 



- 115 -

wool are c oncerned , information on the s e  aspe c ts would c ome from 

experience in using the vJOol in carpe t manufacture . In particular , 

it would be of par t i cular inte re s t  t o  a s certain the performance of 

Drys d a l e  vTool in the manufac ture of tuf t e d  carpe t , and in variou s 

blends w i th synthe t i c  f ibre s  and other wool s . A r e se 8 rch progr amme 

c onc e rn e d  wi th the a s s e s sm�nt of car p e t s and c ar p e t  f ibr e s i s  pro ­

posed by the \:Jool Re s e ar ch Org ani se. t i on of Nev.r Ze al and Ill and carpe t 

manufa c ture r s  c ould c ollaborate vJi th thi s  organi s at i on . 

It i s  f e l t  that a re s e ar ch pr ogramrr e of thi s type v.JOuld c on tr i -

bute c ons i d e r ably towc rds r e ducing pre sent uncer tainty c oncerning 

the perf ormance of the Dr y s d ::� le  breed under commerc ial c on d i t i ons , 

and the qual ity of Drysdal e wool as a carpet fibre . 

§/ Roberts  N . F . , " The r e search programme of the Wool Re search 
Organi sat i on of Ne\v Zeal and n ;  Addre s s  g iven to the Mas sey Wool 
Conferenc e . July , 1 963 . 
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SUMNARY 

1 .  The suppl i e s  of c arpet wool available to car pet manufac tur e r s  

h ave decline d  ove r the l a s t  de cade due to fir s tl y , an abs olu t e  de cline 

i n  c c:. r pet vJOol produc t i on in s ome of the ma j or carpe t wool pr oduc ing 

c ountr i e s , and s e c ondl y ,  a de c l i ne in car pet I.J"Ool expor t s  fr om the s e  

c ountr ie s due t o  incr e ased dome s ti c  c onsump t i on . vlorld c a r p e t  

pr oduc tion h a s  expande d  a t  a r a.te vihi ch i s  pr opor t i onately c on s i derably 

h i gher than tha t shmm for v.roven fabr i c s . The ma j or carpe t pr odu cing 

c ountry , the Uni t e d  S tate s of Ame r i ca , h a s  sho-vm marke d tr ends t owards 

the pr oducti on of tufted c arpe t and an incre a s e d  c onsumDti on of 

s ynthe tic fibr e s  and crossbr e d  iwol s in carpe t m anufactur e . The fall 

in ava ila�le suppl ie s of car p e t  wool s has no t been refle c te d  in a 

rr arked chang e in the r elCJ t i  ve p r i c e s  of car p e t  c ompared vTi th a pparel 

, .. ,o ol s . H ovJeve r ,  taking into a c c ount the gene r al supply/dem and 

s i tuation for car p e t  f i bre s ,  the c onclu s i on i s  �ade that , in the 

a b s e nce of a mark e d  improverr;ent in the t e c hn i c al qual ity of s ynthe t i c  

car pet pile fibre s ,  the poten t i al world marke t f or carpe t wool s i s  

a t  least  a s  g ood a s  that for a pparel i·mol s . 

The pr i ce that c ould be expe c te d  for Drys dale wool on the 

d ome s t i c  market i s  l ikely to be s omewhat higher than that re c e ive d 

for expor ted wool . The c os t  of im porte d car pet wool in New Z e al and 

i s , in g eneral , in exc e s s  of 5 5 d  per l b .  Thus i f  wool of e quival ent 

techni cal quality 'va s  pr oduced in Nevl Z e al and for the l oc al marke t , 

the produc ing farmer s c ould expec t  a premium of be twe e n  9d and l /6 d  

per 1 b over cr o s s br e d  ,.mol . The extent of the dome s tic market 

( on the bas i s  of pre se nt carpet wool imports ) is appr oximately 

3 , 000 , 000 l b s . 

2 .  Diffe r ent me thods of carpet manufacture are outlined .  Me thods 

of te sting carpe t s  and carpe t f ibres are de s cr ibe d , and the i r  
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l imitations d i scussed .  The qual ity of Drysdale wool as a car pet  

fibre appear s to be  sa.ti s fac tory , at leas t  for the manufac ture of 

woven car pe t s . The maj or l imitation of Dry s dale wool as a carpet  

pile fibre i s  variation in  fibre diameter al ong the l e ng th of the 

s taple . The Dr ys dale fibre l eng th was al s o  exce s sive for manu­

fac turing pur p ose s . Both the s e  limi tat i ons h owever , c oul d be 

r e duced wi th douhle she ar ing . 

3 .  Drys da le wool c ould be s ol d  d i re c tl y fr om fRrmer t o  manufacturer , 

i t  may be m B.rketed through au c tion , or i t  may be marke t e d  t h rough 

s ome form of s pe cial i s t Dr ys dale mar�e ting org ani s ati on . Because 

direct sale vwuld allm·T effe c tive c ommuni c a t i on be tvJeen farme r  and 

m anufac turer , and al s o a r e du c t i on in br oke r ag e  and handl i ng charge s , 

i t  is c onclu d e d  that a dir e c t  agreement be twe en the Drys dale wool ­

pr oducine; farmers and c arpe t manufacture r s  would be the m o s t  e ffici ent 

s y s te� for m arke t ing Dr ys d al e wool on the d ome s t i c  marke t . The 

admini s tr at ive de tail s of a p o s s ible s cheme are outl ine d . F or the 

exp or t  marl{ e t  hovJeve r , i t  i s  sug ge s tedthat a s pe c i al i s t  Dry s dale 

marke t i ng org ani sat ion 1vould be the more e ff i c ir-mt marke t ing sys tem . 

A sugg e s t e d  s mall -s cale s cheme i s  br i e fl y  de s c r i be d . 

4 .  Pre sent 1<:nmvl edge on the f our r�a j or productive char a c t e r s  of 

the Drysdale  breed ; thr i ft , fer ti l ity , c ar ca s s  qual i ty and we i ght , 

and \vool vJe i ght i s  outl ine d . On the bas i s  of thi s informa t i on a 

management plan for a Dry sdale breeding f l oc k  i s  devel ope d u sing 

l inear progr aming . The financial return from the Drys dale sheep 

pol icy is c ompared with that from the pre sent sheep policy  on two 

hypothetical case farms using a "break-even" partial parame tric  

budget . The expecte d  revenue from a Drysdale policy on an actual 

case  farm i s  determined and c ompared with the revenue fr om the 

farmer ' s  pre s ent policy . I t  i s  concluded that , at the pr ic e s  that 

c ould jus tifiably be expe c te d  for carpet wool for the New Z ealand 
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dome s t i c  marke t , a Drysdale pol icy would be marg inally profi table 

on the tvm hypo the ti c al c ase far m s ,  and would g ive a 7 per cent 

i n c r e a s e d  re turn on the ac tual c a s e  farm . I t  s e e m s  l ikely that 

Dry s dal e  pr odu c t i on vloul d shm..,r a g r e ater re l at ive prof i t abi l i ty on 

l and sui tabl e for runn ing we the r s . 

F inally , the e f f e c t  of var iat i on i n  the produc ti ve charac t e r s 

o f  the Dr y s d  le br e e d  on r evenue i s  evaluate d and f inanc i al cr i t e r i a  

for fur the r re s e ar ch w i th the br e e d  are devel o pe d . 

5 .  Tak i ng into a c c ount pre sent knowl edg e  on the Dr y s dale br e e d  

and the qual i ty o f  Dry s da l e  wool a s  a c ar pe t  p i l e  f i br e , and the 

r e s e ar ch c r i te r ia de ve l oped in Cha p t e r  IV , a r e s ea r ch pl an that 

w ou l d  reduce p r e sent unc e r t a i nt i e s  conc e rn i ng t he breed i s  ou tl ined . 

F e r t i l i ty i s  o f  ma j or r e l a t i ve e c onomic i m p or t anc e , and a s  un c e r ­

t a i nt y  ex i s t s  c oncern:Lng the f e r t i l i ty o f  the Drys dB.le bre e d  und e r  

c omme r c i al c onc H t i ons , f i r s t  r e s e ar ch pri or i ty should be g iven t o  

t h i s  aspec t . On the other hand , the c ar c a s s qua l i ty of Dry s da l e  

c u l l  s tock i s  of le s s  e c onom i c  im portance , a n d  c onsequent ly r e s e ar ch 

on the car c a s s  qual ity o f  D r y s cl.r1l e cul l s t o ck sh ould be of l ow 

p r L )r i  ty c om p ar e d  vri th r e s e t:lr ch on ferti l i ty . 
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DISCUSSION AND CONCLUSIONS 

The financial r e turn to any farmer from Drys dale '\'<'ool pro­

duction vrould be de termined by tvw clas s e s  of fac t or s : 

( i ) External influence s ,  which in the short term , c annot be 

c ontrolle d  by the farmer .  These would include such fac tor s as 

lambing pe r c entage , thri ft , and \mol v.·e i ght and the qual i ty of the 

Drysda le products . The farm ' s framework of fixe d re s ou r ce s , in 

as far a s  it effects Drysda.le producti on , i s  al s o  a fac tor '\vhich the 

far�er i s  unable to chang e in the short t e rm . 

( i i ) Factor s  whi ch the farmer is able t o  c ontrol . Clearly , 

the management system used f or the Drysdale s c an be contr oll e d  by 

the farme r . Knm·Ting the farm ' s  fixed r e s our c e s , the produc t i on 

c oeffi cients of the Drysdale bre e d , and tl e expe c te d  pri ce s for the 

Drys dale produ c t s , the system of manaeement wl-� i ch maxim i z e s the 

f i nancial return from Drysdale production c an be formulated . 

The pri c e s  re c e iv e d  c an al s o  be influence d , wi thin l imit s , by the 

Dr ysdale -pr oduc i ng farmers  in a s  far as they c an selec t  the m o s t  

e ff i c ient sys tem f or marke t ing the Drys dale products . 

As  outlined i n  the introdu c t i on , the obj e c t  of t�.i s s tudy wa s 

t o  ans·He r the que s t i on : Given optimum s ystems of manager.1ent and 

market ing , is Drysdal e production l ikely to be financially profitable 

for the farmer s involved? To obtain an answer to thi s que s ti on · 

requir e s  an inve st ig ation of all four aspects (market for c ar pe t  

fibre s ,  the quali ty o f  Drysdale wool a s  a carpe t fibre , the most  

e ffic ient marke ting s ys tem for Drysdale  wool , the profitabili ty of 

Drysdal e  produc ti on at the farm level ) l isted on pag e 9 .  At all 

l evels  uncertainty exis t s , and a re s ear ch programme de signe d to 

reduce this uncertainty is  given in Chapter V .  

Summarizing the conclu s i ons made from I ,  I I ,  I I I  and IV , we find : 
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( i )  The potential worl d  marke t for car pe t  wool seems l ikel y  

to b e  a t  least as g ood a s  that for cr os sbred and f ine vmol s .  A s  

far as  the produc t i on of carpe t vro ol for the d ome s tic  New Zeal and 

marke t is concerned , the pri ce s  at pre sent be ing paid for impor t e d  

carpet wool should allovr a premium of be tween 6d  and l /6d  p e r  l b  

to  be pai d  for Drysdale vrool c ompared wi th Romney wool . 

( i i ) As the re sult of one s tudy carried out at  the Unive r s i ty 

of Leeds it is  tentatively c onclu ded  that the Drys dale ,,mol i s  

s at i s fac t ory a s  a carpet ;�ile f i bre for \VOVen c arp e ts . The pr oper­

t i e s  o f  Drysdale wool as a pile f ibre for tuf t e d  c arpets are unknovm , 

and fur ther re sea rch should be carried out to a s c er tain the se pr oper -

t i e s . However , a s  the same yarns are frequently used  in the 

manufacture of both woven and tuf ted c arpe ts , i t  s e ems l il(ely that 

Drys dale wool shoul d have no ma j or l im itations as a pile fibre for 

tufted  carpets . 

( i i i )  Of the t�1ree marL;:e ting sys tems that were  c ompared (auc t i on , 

direct s a l e  and central marke ting author i ty) i t  i s  sug ge s ted that a 

direct agr eem�nt between Drys dale produc ing farmer s  and carpet ma.nu­

factur e r s  would be the m o s t  e fficient marke ting sys tem for the 

dome s t i c  c arpet vrool marke t . Hm-Jev�r , a special i s t  Dr ysdale \Wol 

marketing organi sat i on would probably be the mos t e ffi c ient market i ng 

system f or exporting Drysdale wool . 

( iv )  A l inear programing analysis indic ate s that the mos t 

profitable fl ock management p ol i cy for two case  farms i s  ewe pol i cy 

where cull ewe s tock are sold  as  lambs and ewe s are cast for age at 

6 year s . All wether s are s ol d  fat as lambs . A t  Drysdale wool 

prices in exce s s  of 70d per l b  a "wether pol i cy"  (wether hogge t s , 

2-tooths and 4-tooths kept ) was the optimal pol i cy. C omparing the 

revenue from this Drysdale plan vd th that from pre sent pol i c i e s  on 

two case farms , i t  was found that , for pric e s  that could reasonably 
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be expe c te d  for the Drys dale produc t s  and producti on c oe fficients  

that c oul d be  expected under these c ondi tions , the Drys dale policy  

was only marginally more profitabl e than the pre s ent pol icy . 

On the third case farm however , the Dry sdale pol i cy re turned con­

siderabl y  more than the pre sent pol i c y . The Drys dale policy on 

thi s  farm co11s isted  of running we ther s ,  and i t  seems l ikely that 

Drysdale s would gene rally be relatively more prof it abl e on country 

suitable particularly for thi s  cla s s  of stock . 

The most  important fac t o r  influencing the profitabil ity of 

Drysdale production is the pr ice tha t can be expecte d  for the vmol . 

The price of im =· or ted carpe t wool set s only an upper limi t on the 

price l ikely to be paid for Drysdale '\vool . On the othe r hand , the 

price pai d by NevJ Zealand carpet manufac turers  for Drys d ale wool 

\muld have t o  be at a le vel such that the Drys dale produc ing farmer s  

\muld not find i t  more prof i table to sell thei r vJOol t o  ove rseas 

markets . The export pr i ce for Drysdale '\.Jool vmul d set  a l ovier 

limit on the price pai d  by New Zealand c arpet  manufacture r s . As 

l ong as  the Drysdale wool pr i ce -vras sufficient to encourage the 

producti on of ..§...Qlll� Drysdal e  wool (not ne ce s s arily all l oc al carpet  

wool requ irements ) the devel opment of a Dr ys dal e  industry in  New 

Zealand vrould qui te obvi ous l y  be profitable for the farmer s involved .  

The criti cal que stion i s  whe ther or not the wool price  that 'I.Arould 

make Drys dale production profitable for some farmer s is  le s s  than 

the pri c e  of imported carpet  v10ol . On the bas i s  of the evi dence 

pre sent e d  in thi s study , the c onclusion is made that Drys dale pro­

duction woul d , in fact , be profitable for s ome farmers  at  a Drysdale 

wool pri c e  l evel c onsiderably below the co s t  of importe d carpet wool . 

To determine the amount of Drysdale wool likely to be pro du ce d  at 

any parti cular wool pri ce fr om s ome form of supply func t i on ,  would 

be the task of  a c ons iderably more detailed inve s tigati on . However ,  
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c ons i dering the area of New Zealand which is  sui t able primar ily f or 

running wether s ,  i t  seems l ikely that at pre sent pri ce s for imported 

car p e t  wool , suffi c ient Drysdale ¥To ol would be produc e d  to fulfil  

local demand . Such a conclusion c an only be tentat ive i n  the 

abs e n c e  of a detai le d farm survey . Such a survey would l og i cally 

foll ov-I thi s  preliminary inve s tig at i on .  

Uncer tainty ex ists  on the produc tive ability of the breed under 

var i ou s  envir onmental condi tions and the qual i ty of Drys dale wool 

as a C A rpe t fibre . In the auth or ' s v i ew however , thi s  unce rtainty 

is not suff i c i ent to war r ant fur ther delay in the devel opment of a 

Drys dale sheep i ndu stry in New Zealand . 
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APPENDIX A 

The expansi on of carpet  wool producti on in New Zeal and through 

the Drysdale  breed would clearl y be able t o  proceed  only as rapidly 

as  all ovmd by the r e pr oduction and death r ate s of the breed .  

Appendix Table A . l  s hows the re sul t of mating one Romney eVJe 

to a Drysd ale ram at the beg inning of an expansion pr ogramme , and 

there after maximi sing the r ate of expans i on of Drysdal e  s t ock number s . 

The fol l owing as sumptions are made : 

1 .  Lambing per centage = 0 . 9 . 

2 .  Average annual death and culling r ate  = 0 . 06 .  

3 .  Ewe s are cas t for ag e at 6 year s , vTe the r s  are cul l e d  

as  4-tooths . 

4 .  For the first  four ye a r s  (unti l  Drys dal e s  replace  the 

nomney fl ock ) ewe numbers are kept c onstant . After thi s , 

the max imum pos s i bl e  r ate of i nc r e o s e in stock numbers i s  

maint ai ned . 

5 . Wool we i ghts  are as fol l ows : 

Hog g e t s  8 . 0 lbs . 

We the r s  and ewe s 10 . 0  lbs . 

From Table A . l , the expected produ c t ion of Drys dal e wool in 

any year c an be est imated . For exampl e , i f  1 , 000 Romney ewe s are 

mated to N/N rams in year 1 ,  by year 10 ( that is , nine year s after 

the commencement of the breeding programme ) the produc t i on of 

63 , 180 lbs  of Drysdale ( N/N and N/+ )  wool c ould be expe c t e d . 

The cumulat ive total in any year repre sents  the re sul t  of 

mating one Romney evre per year to a Dry s dale ram . Fig A . l  g ive s 

the expected wool prodc ti on in  any year for vari ous number s  o f  ewes 

m ated each year . 

From Fig A .l , i t  can be seen tha t , if a max imum r ate of incr e a s e  



1 2 3 4 5 

Drysdale ewe s : 

N/+ 0 . 3 98 0. 772 1 . 041 

N/N 0. 079 

Drysdale wethers 
2 -t ooth and 4-tooth : 

N/+ 0 . 398 0 . 772 0 . 6 90 

N/N 0 . 079 

Drysdale wool ( lb s )  

N/N and N/+ 0 6 . 77 1 4 . 73 24 . 66 25 . 71 

Romney ewes mat ed 
per year 

500 3 . 38 1 o. 75 23 . 08 35. 93 

1 , ooo 6 . 77 21 . so 46 . 1 6 71 . 87 

5 , 000 33 . 85 1 07 . so 230 . 80 359 . 35 

1 o ,  000 67 . 70 21 5 . 00 461 . 60 71 8 . 70 

TABLE A . 1 : RESULTS OF MATING PROGRAMMES TO INCREASE DRYSDALE NUMBERS 

6 7 8 9 1 0  1 1  1 2  1 3  

1 . 204 1 . 338 1 .497 1 . 399 1 . 339 1 . 332 1 . 349 1 . 389 

0 . 230 0.454 0. 758 1 . 1 57 1 . 685 2 . 268 2 . 959 3 . 784 

0 . 523 0 .436 0. 435 0 .449 0 . 548 0 . 577 0 . 526 0 . 51 4  

0. 230 0 . 385 0 . 555 0 . 520 1 .  01 8 1 . 301 1 . 629 2 . 045 

2 9 . 44 35 . 84 44. 58 50 . 51 63 . 1 8  75 . 23 88 . 98 1 06 . 46 

Drysdale ( N/N and �/+ wool  avai lable  ( 1 , 000 lb s )  

50 . 65 68 . 57 90 . 86 1 1 6 . 1 2 1 47 . 71 1 85 . 32 229 . 81 283 . 04 

1 01 • 31 1 37 . 1 5 1 81 . 73 232 . 24 295 . 42 370. 6 5  459 . 63 566 . 09 

506 . 55 685 . 75 908 . 65 1 , 1 61 . 20 1 , 477 . 1  0 1 , 853 . 25 2 , 298 . 1 5 2 , 830 . 45 

1 , 01 3 . 1 0 1 , 371 • 50 1 ,  81 7 . 30 2 , 32 2 . 40 2 , 954. 20 3 , 706 . 50 4 , 596 . 30 5 , 660 . 90 

1 4  1 5  

1 . 407 1 . 41 4 

4. 773 5 . 958 

0 . 51 6  0 . 527 

2 . 540 3 . 1 37 

1 27 . 35 1 52 . 20 

346 . 72 42 2 . 82 

693 . 44  845 . 64 

3 , 467 . 20 4 , 228 . 20 

6 , 934. 40 8 , 456 . 40 



1 6  1 7  1 8  1 9  20 

1 . 403 1 . 41 0  1 . 421 1 . 432 1 . 443 

7 . 364 9 . 063 1 1 . 082 1 3 . 46 9 1 6 .381 

0 . 538 0 . 544 0 . 543 0 . 542 0 . 546 

3 . 851 4 . 697 5 . 698 6 . 898 8 . 340 

1 81 . 45 21 6 . 48 258 . 30 308 . 05 368 . 58 

51 3 . 54 621 . 78 750 . 93 9 04 . 96 1 , 089 . 25 

1 ' 027.  09  1 , 243 . 57 1 , 501 . 87 1 ,  809 . 92 2 , 1 78 . 50 

I 5 , 1 35 . 45 6 , 21 7 . 85 7 , 509 . 35 9 , 049 . 60 1 o ,  8 92 . 50 

1 o ,  270 . 90 1 2 , 435 . 70 1 5 , 01 8 . 70 1 8 , 099 . 20 21 ' 785 . 00 
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in Drys dale numbers  is  maint a ined,  the mating of 5 00 Romney ewe s  to 

N/N ram s annually '\!Till all ow the pr od u c tion of approx imat e ly 150 , 000 

1 bs of Dry s dale "\<Tool in 10 year s . 

Carpe t vJOol im ports into New Zealand in 1 961 totalle d approxi­

ma.tely 2 , 900 , 000 lbs (raw '\!Tool equivalent ) . If 5 , 000 Romney e't·re s 

vre r e  mated annu al l y  to N/N r B m s  this level of im�;orts could be 

produced l oc ally in about 1 2  year s - alloviing for the small numbers 

of Drysdale s t ock at pre s e nt available . Of c ou rs e , it is l ikely that 

the carpet industry in New Ze al and will expand over thi s peri od with 

a corre s ponding increa se in demand for carpe t wool . 

I t  s eems likely that the cri t i cal factor g overning the r o t e  of 

expans i on of Drys d 8.l e sheep number s  vJOuld be the number of Homney 

eHe s ava i l able to ma te to  N/N rams . As  the u su a l  commercial mat ing 

r n t i o  i s  rme rarf' per 5 C  e'.-Je s ( and thi s  could be consid erably l 01..rer 

v.'i th  hand service  or  art i f i c i al i n s em ination ) , it  \·J Oul d s eer.J tha t  

ava i l ab l e  numbe r s o f  Dry sdal e  rams \muld b e  unlikely to  limit the 

ex pan s i on of the bre ed . 

The cr i ti cal lirn i  ting factor contr ol l ing the r a te of devel opment 

of a Dry s dale indus try in New Zealand woul d s e em to be then , the 

rate of a cce ptance and ado pti on by farmers of this  new te chnol ogy . 

The c onclu s i ons from Chapte r  IV indi cate that Drysdale pr oduction 

ivould be qui te profitable on one case farm and marg inally profitabl e  

on two o ther case farms . I t  i s ,  of c ourse , not poss ible to make 

any pre c i s e inference from these case s tudie s to other farms . 

In any c ase , financial profitability is  undoubtedly not the only 

factor i nfluencing the rate of farmer adoption of new te chnologies . 

Other factor s such as the i nfluence of neighbours , pe r s onal 

preference s , e tc . , probably al so play a par t t o  a greater or les se r  

degree . 11 

See : Griliche s 2 . , "Hybrid  c orn : An expl oration into the 
e conomics of technologi cal chang e " ,  Econome tr i c a  25 : 501 ,  1 95 7 .  



Consequentl y ,  it i s  virtuall y  impossible t o  make any pre c i s e  

e s timate of the potential rate o f  expansion of Drys dale sheep numbers . 

Any e stimate can only be an opinion based on pre s ent experience of 

farmer acceptance and adopti on of new technol og ie s . In the author ' s  

vie'\v ,  it  i.s l ikely that it ·Hill take at least ten ye8.rs to pr oduce 

enough Drysd a l e  v!Ool to fulfil l o c al der-.and for c arpet \·Jool . 

Thi s objective I·J ould be fulfil l e d  if an averag e of approximately 

6 , 000 Romney e1·1e s I•Jere mated pe r year to Drys d ale r ams , and a 

m aximum rate of incre ase  of Dry s d ale  numher s  \va s  maintained . 



APPENDIX B 

The coeffi cients in the Drysdale l inear programme , the fir st  

tableaux of vrhi ch i s  given in Tabl e  B . l , are based  on the foll mving 

bas ic data : 

( i )  Lambing percentages :  (minimum value ) 

2-too th 80% 

:f\iixe d age 90% 

( i i ) L o s se s : 

Evre and vmther lambs (Birth to De cen�ber ) 3% 

Evre and '"'ether J ambs ( De cember t o  September ) 4% 

H og g e ts , 2-tooth ( S eptember to  February) 2% 

EvJe s : (February to February)  

2-tooth - 4-tooth 4% 
4-tooth - 6-tooth 4 . 5% 
6-t ooth - 4 year old 6% 
4 year old - 5 year ol d 8% 

5 year old - 6 year ol d 11% 

We ther hoggets ( S e ptember to Febru2ry ) 

We ther 2-tooth (February t o  September ) 

\'!e ther 2-tooth (Febru2.ry to Februar y ) 

We ther 4-tooth ( February to Septembe r )  

( iii ) Wool we ights : (minimum value ) 

Ewe hoggets 6 l b s  

2 - t oo th 8 lbs 

4-tooth 9 lbs 

6-tooth 9 l b s  

4 year old 8 . 5  lbs  

5 year old 8 lbs 



We ther  hoggets 

2-tooth 

4-tooth 

6 l b s  

9 lbs 

9 lbs 

The c oe ffi cients f o r  the bas i c  popula t i on parame t e r s  of  lambing 

per centage and death r a t e  are bas e d  on those derived by H ickey for 

the Nevr Z e aland Romney und e r  c ommerc ial cond i t ion s  )J 
( iv) The tim ing of s t ock s al e s and pr i c e s  are as  foll ows : 

L amb s ( De cen�ber ) 

H ogg e t s ( S e ptember 

2- tooth ewe ( Februar y ) 

4 -t ooth eue (Fe brun ry ) 

6 - t oo th ,  4 year , 5 year 
and 6 year e\ve ( Fe bruary ) 

2-t ooth vre ther ( S e ptember ) 

4 - t ooth we ther ( S e ptember ) 

Pri c e  

" 

" 

" 

If 

1 1  

" 

The minimum 1v-ool pr i ce is  30d per lb . 

£1 . 6  

£1 . 5  

£1 . 0 

£0 . 9  

£0 . 75 

£1 . 5  

£1 . 4  

1.1 Hickey F . , "De a th and reprodu ctive rate s of sheep in rel a ti on 
t o  flock culling and s el ection" , N .Z . Jnl . Agr .  Re s . ,  3 : 33 2 ,  19 60 . 
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1 2 3 4 5 

Drysdale ewes : 

N/+ 0 . 398 0 . 772 1 . 041 

N/N 0. 079 

Drysdale wethers 
2-tooth and 4-tooth : 

N/+ 0 . 398 0 . 772 o . 690 

N/N 0 . 079 

Drysdale wool ( lb s )  

N/N and N/+ 0 6 . 77 1 4 . 73 24 . 66 2 5 . 71 

R omney ewes mated 
per year 

500 3 . 38 1 o .  75 23 . 08 35. 93 

1 , ooo 6 . 77 21 . so 46 . 1 6  71 . 87 

5 , 000 33 . 85 1 07 . so 230. 80 359 . 35 

1 o, 000 67 . 70 21 5 . 00 461 . 60 71 8 . 70 

TABLE A . 1 : RESULTS OF MATING PROGRAMMES TO INCREASE DRYSDALE NUMBERS 

6 7 8 9 1 0  1 1  1 2  1 3  

1 . 204 1 . 338 1 .497 1 . 399 1 . 339 1 . 332 1 . 349 1 . 389 

0. 230 0 .454 0 . 758 1 . 1 57 1 . 685 2 . 268 2 . 959 3 . 784 

0 . 523 0.436 0 . 435 0.449 0 . 548 0 . 577 0 . 526 0 . 51 4  

0 . 230 0 . 385 0 . 555 0 . 520 1 . 01 8  1 . 301 1 . 629 2 . 045 

2 9 . 44 35 . 84 44. 58 50 . 51 63 . 1 8  75 . 23 88. 98 1 06 . 46 

Drysdale (N/N and /+ wool available ( 1 ,  000 lb s )  

50.65 68 . 57 90. 86 1 1 6 . 1 2  1 47 . 71 1 85 . 32 229. 81 283 . 04 

1 01 • 31 1 37 . 1 5 1 81 . 73 232 . 24 295.42 370.65 459 . 63 566 . 09 

506 . 55 685 . 75 908 . 65 1 , 1 61 • 20 1 ' 477 .1  0 1 , 853 . 25 2 ,  298 . 1 5 2 , 830 .45 

1 , 01 3 . 1 0  1 , 371 . 50 1 ' 81 7  . 3 0  2 , 322 . 40 2 , 954 . 20 3, 706 . 50 4, 596 . 30 5 , 660. 90 

1 4  1 5  1 6  1 7  1 8  1 9  20 
I 

I 

1 . 407 1 .41 4 1 . 40� 1 . 41 0  1 . 421 1 . 432 1 . 443 

4. 773 s .  958 ' 7 . 36� 9 . o63 1 1 . 082 1 3 . 46 9  1 6 . 381 

I I 
0 . 51 6  0. 527 1 0. 538 0 . 544 0 . 543 0 . 542 0 . 546 

2 . 540 3 . 1 37 3 . 851 4 . 697 5 . 698 6 . 898 8 . 340 

1 2 7 . 35 1 52 . 20 . 1 81 . 45 21 6 . 48 258 . 30 308 . 05 368 . 58 

I 

I 

346 . 72 422 . 82 51 3 . 54 621 . 78 750. 93 904 . 96 1 ;  089 . 25 

693 . 44 845 . 64 1 ' 027.  09 1 , 243 . 57 1 , 501 . 87 1 ' 809 . 92 2 , 1 78 . 50 

3 , 46 7 . 2 0  4 , 228 . 20 5 , 1 35.45 6 , 21 7 . 85 7 , 509. 35 9 , 049 . 60 1 0, 892 . 50 

6 , 934. 40 8 , 456 . 40 1 o, 270. 90 1 2 , 435 . 70 1 5 , 01 8 . 70 1 8, 099. 20 21 , 785. 00 



TABLE B . 1 : DRYSDALE LINEAR PROGR AMME . 

Act iv i ty B P2 P3 P4 P5 P6 P7 B8 

Restrict ion Wether Ewe Ewe Ewe Ewe Ewe Ewe 
Desctt ipt ion or lambs lamb s lhogget 2 -tooth 4-tooth 6-tooth 4 yr . old 

activity sell sell sell s ell sell sell sell 

Carrying capacitY* 1 

Wether l amb s h . 03093 

Ewe lamb s 1 . 03093 

Ewe hoggett 1 1 .  02041 

Ewe 2-tooth 1 . 041 67 

Ewe 4-tooth 1 . 0471 2 

Ewe 6-tooth 1 . 06383 

Ewe 4 year old 

Ewe 5 year old 

Wether hogget 

Wether 2 -t ooth 

Wether 4-t ooth 

Wool 1 

Lambs 

Wool 2 

z - c 0 -1 . 6  -1 . 6  -1 · 5  -1 . o  -0 . 9  -0. 75 -0. 75 

• The inclusion of a carrying capac i ty d i sposal act ivity i s  unnecessary, 

P9 

Ewe 
5 yr . olc 

sell 

. 08696 

-0 . 7  

as the opt imum plan should j ust fulfil the oarrying capacity restriction .  

P1 0 P1 1 P1 2 

Ewe WetheJ; Wether 
6 yr. old hogget 2-tooth 

s ell sell sell 

� . 1 2359 

1 

1 . 02041 

-0 . 6  -1 . 5  -1 . 5  

FIRST S IMPLEX TABLEAUX 

P1 3 P1 4 P1 5 P1 6 

Wether Wool 
4-tooth sell 

sell 

1 . 02041 

1 

1 

1 

-1 . 4  -1 . 25 0 0 

P1 7 P1 8 P1 9 P20 P21 P22 P23 P24 P25 P26 P27 
Ewe Ewe Ewe Ewe Ewe Ewe Wether Wether Wether hogget 2-tooth 4-tooth 6-tooth 4 yr. old 5 yr. old hogget 2-tooth 4-tooth winter winter wint er winter winter winter winter winter winter 

o . 6  1 . 0 1 . 0 1 . o  1 . 0 1 . 0 0 . 6  0.65 0 . 65 
-o.4 -{) .45 -o.45 -o.45 -0.45 1 .  07388 -0. 5 

1.07388 -o.4 -0. 45 -0.45 -0.45 -0.45 
-o. s  

-1 1 . 02041 

-1 1 . 041 67 

ll -1 1 . 0471 2 

-1 1 .  06383 

-1 1 .  08696 

-1 

-1 1 .  02041 

� 1 . 03093 

-1 

-0. 6  -o. 8  -0. 9  -0. 9  - 0 . 85 - 0 . 8  - 0. 6 � 0. 9  -0.9 -1 
-0. 8  -0.9 -0.9 -0.9 - 0. 9  

X1 

-0. 6  -0. 8 -0. 9 -0. 9  -0.85 -0.8 -0.6 1-0. 9  -0.9 Dc2 
0 0 0 0 0 0 0 0 0 0 0 


	20002
	20003
	20004
	20005
	20006
	20007
	20008
	20009
	20010
	20011
	20012
	20013
	20014
	20015
	20016
	20017
	20018
	20019
	20020
	20021
	20022
	20023
	20024
	20025
	20026
	20027
	20028
	20029
	20030
	20031
	20032
	20033
	20034
	20035
	20036
	20037
	20038
	20039
	20040
	20041
	20042
	20043
	20044
	20045
	20046
	20047
	20048
	20049
	20050
	20051
	20052
	20053
	20054
	20055
	20056
	20057
	20058
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