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Abstract 

Th is thesis represents an  aggregation of knowledge on bovi ne mastitis i n  t h e  New 

Zea land da i ry i ndustry. Fi rstly, the thesis reviews the factors infl uencing the economic 

im pact of bovine  mastitis. Second ly, i t  provides i nformation on the incidence of cl i n ical  

and subcl in ica l m astitis, as a prereq u isite for est imating these costs. Th i rd ly, it 

investigates the effects of experimental ly-i ndu ced Streptococcus uberis m astit i s  early 

in the dry period on mi lk  p roduction in the subsequent lactation .  

In  the review of factors i nfl uencing the cost of b ovine  mastitis, it was c lear  that n either 

fa rmers nor fa rm advisors have a good understanding of its fu l l  economic i m pact. In 

order  to better u nderstand these costs, it is necessary to have a clear idea of the 

inc idence and con sequences of c l in ica l  and subcl i n ical  mastitis: areas of knowledge 

which were identified as being deficient. H ence, two studies were con d u cted to 

i nvestigate these a reas. 

In the first study, the inc idence of c l in ical mastitis in North land, New Zea l a n d, was 

est imated . F u rthermore, the aetiological agents causing mastitis were e l icited  and 

thei r chronologica l d istributions in lactation were descri bed . The average i ncid ence of 

c l in ica l  mastitis was 0.19 cases per 305 cow-days at-r isk, which is h igher  than 

p reviously reported i n  New Zea land .  There were approximately equa l  n u m bers of 

isolat ions of Staphylococcus aureus (23.7%}, and Strep. uberis (23.3%) from c l in ical  

cases: a pattern that is remarkably differen t  to elsewhere i n  the country. C l in ical 

mastitis due to S. aureus or Strep. uberis d iffered between age groups, with the h ighest 

i ncid e nce of S. aureus isolations from o lder cows (0.043 cases per 305 cow- d ays-at­

risk) a n d  lowest from 2-year old cows (0.014). The i ncidence of Strep. uberis was 

sim i l a r  in fi rst calving (0.034 cases per 305 cow-days-at-risk) and  o lder cows (5 year­

o ld :  0 .039 cases, 6 year-o ld : 0.030 cases) .  Overa l l, 12% of cows were temporari ly 

removed from supply and 1% were cul led for m astitis. The d ifferences between the 

study  i n  N o rth land and th ese reported elsewhere from NZ h igh l ight the need for a 

nationa l  su rvey on the aetiology and ep idemio logy of bovine  mastitis. 

A second  study eva luated the effects of Strep. uberis clin ica l  mastitis in the e a rly d ry 

period  o n  m i l k  p roduction in the su bsequent lactation .  I n  a previous study, 
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Strep. uberis mastitis was experim ental ly induced and then p rom ptly treated .  This 

experiment p rovided a data set from which the i m pact of Strep. uberis c l i n ica l mastitis 

ea rly in the d ry period on mi lk  p roduction in the subsequent lactation cou ld be 

est imated. Resu lts of this study ind icated that an early dry period cl i n ica l  mastitis due 

to Strep. uberis/ when p romptly treated, d id  not affect production in the subsequent 

lactat ion.  For  cows that suffered mastitis ep isode d u ring early d ry period com pared to 

those that d id n ot, there was no differen ce in mi lk  yie ld ( 5126 vs. 5010 l itres), fat yield 

(267 vs. 264 kg), and p rote in yield {182 vs. 179 kg), respectively. lt was considered that 

the short d u ratio n  of i ntramammary i nfection did not cause permanent damage to the 

mammary secretory tissue. 

lt was conc lu d e d  that the current estimates of the economics of m astitis in  New 

Zea land a re p ro b ably under-estimating the real cost of mastitis to its da i ry i ndustry. 

This was based o n  the h igher inc idence of c l in ical  mastitis in North land than elsewhere 

in  the country a nd a fa i l u re of previous stud ies to take into cons ideration the costs 

associated with a n ima ls  that were temporari ly  removed from supp ly ( i . e. rather than 

cu l led ) .  Addit ion a l ly, as the h ighest frequency of new intramammary i n fections occurs 

i n  the fi rst wee k  or two after drying off, it m ay prove benefic ia l  for fa rmers to pay 

more attention  to checking for c l in ical mastitis d ur ing the early d ry period .  
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Prefa ce 

lt is more than 3 years ago that I started design ing a project for my Masters degree. At 

that t ime I was working for Dr Ross D Woods in a mixed an ima l  practice i n  Da rgavi l le, 

North l and, New Zea land,  and I he ld a specia l  interest in bovine mastitis and da i ry cattle  

rep roduct ion.  I was fascinated by how many cases of cl i n ical  mastitis or mastitis 

pro blem herds were in the area. Anecdota l evidence from veterinarians and laboratory 

workers from the region suggested that there might be d ifferent patterns of  mastitis i n  

North land to  those observed elsewhere i n  N ew Zea land .  The idea  to  conduct a study 

on the aetio logy of bovine mastitis for the region was thus born .  lt took more than a 

yea r  to fi nd someon e wi l l i ng to provide fi nancia l  support and  to start the first study. 

After that, it was easier to fi nd extra fi nanc ia l  support. At this stage I contacted Prof 

Tim (Ti mothy) J. Parkinson, who invited Assoc Prof Cord Heuer a lso to be i nvolved. At 

th is  stage both veterinary practices in Dargavi l le  ama lgamated causing a n  add it iona l  

pressu re of cha nging the working environm ent and  h abits. Cond ucting the study, I 

fou n d  why people a re rel uctant to work on larger sca l e  stud ies whi le e m ployed fu l l  

tim e  i n  a p ractice. There was n o  t ime for a private l ife, especia l ly s ince I was  recently 

marri ed .  Fortunate ly, my wife, Pau l i na  Rodriguez, was a lso preoccu p ied as she was 

prepar ing for the N ew Zea land N ation a l  Veterinary Exa mination registration exams. 

She d i d  not compla in  (hugely) about the extra hours that I spent with my "gi rlfriend" 

(my comp uter) or  with my "love" (da iry farms). 

On ly d u e  to the va luab le  time contributed by fa rm ers and farm personnel on the study 

fa rms made it  possib le  to cond u ct and complete this study. I truly enjoyed the 

d iscuss ions with them and the fa rm visits. 

F u rthermore, browsin g  the l iterature, I found that there is a great deal of l iterature 

avai l a b le  on the economics of bovine  m astitis, but there is a lack of review/cont inu ing 

educat ion articles that  provide  a l i st of the factors associated with the cost of  bovi n e  

mastit is t o  the da i ry ind ustry. This p rovided the insp iration for me to review the 

l iteratu re for these factors and su bsequently write an art ic le on continu ing  education .  

After a year or so  of  work, with he lp  of  two of  my friends from my U n iversity days -

Prof M etodija Trajcev and Prof Gjoko Buneski of Un iveristy "St Cyri l a n d  M ethod ius", 
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Skopje, Maced on ia, the first version was sent to the ed itor of the Journal of the South 

African Veterinary Associat ion .  

In  late January 2006, my wife and I left Dargavi l le  and  moved to Palmerston North, 

where I jo ined the team of the Institute of Veterinary, An ima l  and Biomedica l Sciences, 

M a ssey Un ivers ity. M y  close col laboration with Prof Norman B. Wi l l iamson at M assey 

U n iversity com p leted the expansion of my supervisors team. My interest in the 

economics of bovine  mastitis formed the basis of the second study i nc luded i n  th is 

thesis - investigat ing the effects of c l in ica l mastitis occurring in the early dry period o n  

the m i l k  produ ction i n  t h e  subsequent season. A study on t h e  efficacy o f  a n  

experimental a n d  a m od ified exi st ing external  teat sea lant, conducted over a previous 

dry period by Ceci l ia Fernandez, provided a great opportun ity to investigate any 

production effects after Streptococcus uberis chal lenge and i nfection. 

At this stage I started with my b iggest saga during the preparation of this thesis -the 

a n a lytica l part o f  the stud ies. I learned that  data preparation and proper ana lyses are 

very important. Col lectin g  the data is easier than the d ata entry that can be a very 

d i fficu lt task, part icu larly when the col lected data are on hand-written forms. This was 

succ inctly stated  by Prof Ynte Schukken from Corne l l  U n iversity, USA, at a February 

2007 Epidemiology workshop  when he said "You enter your data preparing it for 

a n a lysis, n ot j u st to be e ntered". This is something that I had to learn the hard way, 

d urin g  my Mast ers preparat ion .  

Ana lyses i n  the second study were conducted with gu idance and assistance o n  the use 

of SAS software from Dr N icolas Lopez-Vi l la lobos. Mr Alex Gri nberg was a lso i nvolved 

in the study, provid ing  some i nformation in the absence of Ceci l ia Fernandez, who had 

returned to Argentina .  I fou n d  computer software to be very helpfu l and fast, 

h owever, I am not  sure that i n  m y  next l ife I would l i ke to be  a statistician . 

This M asters project has  been one of the most enjoyab le educationa l  experiences that 

I have undertak e n .  The knowledge ga ined and  the tech niques learned ( in particu lar 

b iostatistics), h a ve provided an  opportun ity to i nvestigate problems that were 

previously imposs ib le for me to tackle. I am n ow ab le to a pproach problems in a more 

logica l manner. I h ave gained sk i l l s  and confidence to learn many more techn iques of 
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the d iscip l i ne  under  my own gu idance and this wi l l  be basis for my fu rther 

development. 

Writ ing is an  essenti a l  part of any resea rch and it is often very d ifficu lt  to b r i ng  the 

observations and ana lyses to other peop le, particu la rly in a foreign language as E ngl ish 

is my second (or so) l a nguage. Ross Woods, George Tharakan, Kathy Dropu l ich ,  Kyl ie 

Mart inovich, Dona ld Thomas, Graeme Ewenson, S imeon Pol lock and Joyce DeMoul in  

from Dargavi l le,  Prof Co l in  Holmes, Assoc P rof Duncan Mackenz ie, Mr  Al lan Th atcher, 

and my supervisors, at Massey have been of tremendous he lp  read ing p apers, 

manuscripts and  this thesis and have suggested usefu l corrections.  P rof Wi l l i amson 

once mentioned that my first versions of manuscri pts are in Macedon ian  with E ngl ish 

words.  
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