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i. 

ABSTRACT 

This the sis records in part I studies  on th e e c ology of the fre e 
living stage s  of Cooperia curt icei , b oth under c ont roll e d  and natural 
c onditi ons . 

At  cons t ant t empe ratures  free  living stages develop ed throughout 
0 the temperature range of 1 0-37 c. At all t emperatures each larval stage 

occ upied th e s ame  p r op ortion of the to tal developmental time t o  reach 
the infec tive stage . The  relati onship be tween  the  rate of deve l opment 
in l og days and t emperature wa s  found to  be linear . Under natural 

c onditions the rate of development was most  strongly c orrelated with 
m e an maximum air t emperat ure and was not significantly d ifferent to  that 

obs erved under controlle d conditions . When  faecal cultures  were kept at  
10° C, 27°C and 37°C a higher prop ortion  of  eggs c ompl e t e d  d evel opment 

t o  the inf e c tive s t age at  27°C than at the  o ther t e mperatures .  Unde r  

natural c o nditions t h e  percent age rec overy was influenc e d  b y  weather 
c onditions particularly rainfall . 

Submergenc e of  the free living stages in wate r  inhibited  their 
further developme nt . First  and s e c ond stage larvae survive d  longest  at 
t emperatures  b e tween 5°C and 1 5°C but for a much-shorter time than in­

fectiv e  l arvae . Between the extreme s of -6 and 52°C, the long e s t  s ur­
vival of  inf e ctive larvae was 3 1 2  days at 1 0°C. 

Techniques are described for th e rec overy of Cooperia c urticei  
larvae from sample units  of  pasture, soil  and faec al p ellet s .  Unde r  
natural conditions the maximum survival of larvae from monthly experi­

ments range d  from 9 - 2 6  weeks . Naximum survival was particularly 
influenced by t emperature . Infe c tive larvae survived through th e 
winter . There was an exp onential r elationship b e t ween  the perc entage 
survival and percentage of larvae recovered from the herbage . Vertical 
migration of larvae appear ed to b e  primarily affe cted  by rainfall and 

evaporation . 

It  is c onclude d  that infec tive larvae of Cooperia cur t ic ei 

are available to  grazing sheep throughout the year . The oret ic al ly 

the nemato d e  can c o mp le t e  from 9 - 1 1  generations in each year . 
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Part II of this the sis r e c ords experiments on the relationshi p  

b etween Cooperia c urt i c e i  and the h os t  sheep . 

Experiments carri ed  out in � and in vitro d emonstrated that 

infe c t iv e  larvae o f  C . cur t i c e i  exshe ath under c ondi t ions provided by 
the rumen . The proce ss of exshe athment was similar to  that d escribed 
f or H . cont ortus. 

A seri e s  of experimental obs ervati ons were made on the effe c t  of 
Cooper ia cur t i c ei infection in  sheep using animals of differing age s , on 

d ifferent d i e t s  and with vari ous s izes  of inf e c ti on .  The prepatent 
period of infe c ti on was 1 4- 1 6  days . Peak egg c ounts  were re c orded 5 - 7  
days af ter inf e ction became pat ent . There aft er th ey d e cl ined gradually  
in  sh e ep given 1 0 , 000 larvae but  in she ep given 50 , 000 to  1 00,000 lar­
vae the decl ine was more abrupt. The .egg output per female worm was 
found to range up to  1 , 958 e ggs per day. 

No c linic al sign of inf e c tion was obs erved from any experiment­
al animal . Body weights , w o ol growth and blood anal yse s  sh owed no 
signific ant changes  and no gro s s  les ions or significant hist opathologi­
cal changes were obs erve d . Th e results  ind i cate a well balanc ed  

relati onship b et w e en C . curtic e i  and the she e p .  

The distribut ion o f  the C . curt icei  i n  the small int e stine was 

skewed , and most of the worms were re c overed from 5-1 0  feet from th e 

gastric pylorus . A pred ominanc e  of  f emal e  worms was obs erved at all 

levels of  the small int e s t ine. Maximum per c entage r e c overy of C.curt i ­

££i was observed in sheep given 1 0 , 000 larvae. Experimental animals 

with h igher dos e s  besides  giving a lower rat e  of  recovery showed inhibi­

tion of d evelopme nt and stunte d  growth of  w orms . 

Serum and int e s tinal mucus sample s  from inf e c t e d  animals wer e 
t e s t ed for pre cipitating antibodies by gel diffusion against five 
antigens . Ant igens were prepared from first stage, s e cond s t age , 

ensheathed  third s tage ,  exsheathed third stage larvae and exsh eathing 
fluid . Variabl e  numbers of pre cipitin lines were obtained with s erum 
and mucus from infec t e d  sh e ep more than 6-7 months old . She ep 2-3 

m onths old showed no s uch resp onse but did show evidence  of an 
ac quire d  resistance to inf e c t i o n .  
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