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‘The very life-blood of the country’

GERMS,	DAIRYING	AND	PUBLIC	HEALTH	IN	NEW	ZEALAND,	
c.1890–19101

Recent	 scandals	 over	 deleterious	 substances	 in	 dairy	 products	 are	 the	
latest	 in	 a	 long	 line	of	 public	 furores	 about	 the	 safety	 and	purity	 of	milk,	
stretching	back	to	the	nineteenth	century.	Fears	about	the	danger	to	the	public	
from	germs	in	milk	emerged	as	the	bacteriological	paradigm	became	crucial	
to	agricultural	science	in	the	late	nineteenth	century.	At	this	time,	scientists	
began to regard the connections between animal disease and human disease 
as	critical.	Germ	theories	of	disease	helped	to	narrow	the	divide	between	the	
animal	kingdom	and	the	human	domain,	highlighting	the	disease	germs	that	
people and animals shared in common. The hunt for the germs of disease 
led	public	officials	onto	pastures	and	into	cowsheds,	creating	new	hygienic	
frontiers. The farm was drawn into the ambit of bacteriological science and 
public health, as fears about germs highlighted the connections between 
agricultural producers and consumers.

These	 developments	 in	 agricultural	 science	 and	 public	 health	 were	
particularly important to New Zealand. Historians Philippa Mein Smith and 
Felicity	Barnes	have	both	argued	that	New	Zealand’s	role	as	Britain’s	farm	
was crucial to the formation of the colony’s identity.2	Yet	as	Keir	Waddington,	
author of The Bovine Scourge,	has	noted,	few	historians	have	examined	the	
links	 between	 public	 health	 and	 animal	 health.3 In New Zealand history, 
the	 general	 lack	 of	 academic	 attention	 given	 to	 the	 history	 of	 agricultural	
science	has	exacerbated	this	lacuna.4 This paper therefore begins to remedy 
this absence in the history of public health and agricultural science in New 
Zealand. In parallel with New Zealand’s identity as ‘a healthy country’, the 
colony’s reputation as a disease-free agricultural paradise was economically 
and	 culturally	 significant.5 John Gilruth’s dual role as Chief Veterinarian 
and	Government	Bacteriologist	at	the	turn	of	the	century	indicates	the	close	
relationship between agricultural science and public health. The importance 
of New Zealand’s international trade in agricultural produce to the colony’s 
identity and economic prosperity meant that discussions about public health 
were	not	 restricted	 to	 the	national	context.	 Instead,	agricultural	and	public	
health reforms were implemented in relation to the public health of consumers 
on the other side of the world. 
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This	 paper	 explores	 these	 issues	 through	 examination	 of	 the	 debates	
surrounding	reforms	in	the	dairy	industry.	In	the	1890s,	bovine	tuberculosis	
was constructed as a serious problem for animal and human health in the 
colony. Dairy industry reforms also centred upon the application of new 
concepts	of	hygiene	in	the	cowshed.	Public	officials	argued	that	the	creation	
of	a	modern	and	progressive	dairy	industry	depended	upon	the	elimination	of	
germs	from	dairy	produce.	They	advocated	dairy	inspection	and	pasteurization	
as	ways	to	achieve	this	goal.	These	debates	show	that	pursuing	microbes	in	
milk	required	a	level	of	official	surveillance	that	many	farmers	regarded	with	
hostility.	The	farmer	response	to	scientific	and	bacteriological	discourses	was	
often	presented	 as	 obstructive	 and	 selfish.	Agricultural	 officials	 have	been	
portrayed as heroic and altruistic, bringing the wisdom of science to ignorant 
farmers.6 Yet this was itself a discourse promulgated by agricultural and 
public	health	officials	at	 the	 time.	This	paper	examines	 the	understandings	
of	the	nature	of	disease,	definitions	of	knowledge	and	perceptions	of	risk	that	
underlay	these	debates	and	conflicts.	

In many countries, increasing concern about food quality in the second 
half	 of	 the	 nineteenth	 century	 focused	 attention	 on	 meat	 and	 milk	 as	
potential sources of disease.7	A	major	feature	of	this	period	was	the	growing	
awareness	 of	 zoonotic	 diseases,	 transmittable	 from	 animals	 to	 humans.8 

Bovine	tuberculosis	intensified	these	concerns.	The	historian	Anne	Hardy	has	
described	bovine	tuberculosis	as	‘the	model	zoonosis’,	which	helped	to	break	
down the conceptual barrier between animal and human pathology in the 
late nineteenth century.9 Research from the 1860s on the contagiousness of 
tuberculosis	led	to	increasing	disquiet	over	the	threat	to	humans	from	bovine	
tuberculosis.10	Robert	Koch’s	isolation	of	the	tubercle	bacillus	in	1882	gave	
focus	to	these	fears,	and	the	development	of	bacteriological	models	of	disease	
heightened	concerns	about	bovine	tuberculosis	and	other	zoonoses.11 

The	 threat	 of	 human	 infection	 from	 the	milk	 and	meat	 of	 tuberculous	
cows	became	a	major	public	health	issue	from	the	1890s.12 In many Western 
countries,	 tuberculosis	was	 identified	 as	 a	 leading	 cause	 of	mortality,	 and	
therefore	 a	 threat	 to	 ‘national	 efficiency’.13	 Anti-tuberculosis	 campaigns	
encouraged public awareness and state action.14 Contemporary estimates 
attributed between 5% and 10% of the human deaths from tuberculosis to 
the	bovine	form	of	the	disease.15 The report from the second British Royal 
Commission	on	 tuberculosis	 in	1898	suggested	 that	 infected	milk	supplies	
explained	 why	 tuberculosis	 in	 infancy,	 which	 usually	 took	 the	 form	 of	
abdominal tuberculosis, had not declined at the same rate as pulmonary 
tuberculosis.16	 Tuberculin	 testing	 of	 cattle	 from	 the	 mid-1890s	 revealed	
an	 alarming	prevalence	 of	 the	 disease	 in	 herds	 in	Britain,	Europe	 and	 the	
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United States.17 The 1901 International Congress on Tuberculosis stated that 
20–30% of cattle were infected, but the percentage was probably higher in 
Britain, particularly among dairy herds.18 

Due	to	these	concerns,	some	governments	implemented	programmes	to	
eradicate	 bovine	 tuberculosis	 using	 tuberculin	 testing	 and	 the	 slaughter	 or	
isolation	of	reacting	animals.	For	example,	the	state	of	Massachusetts	in	the	
United	States	 introduced	 a	 drastic	 and	 controversial	 policy	 of	 compulsory	
tuberculin testing for all cattle, with the slaughter of all reacting animals.19 By 
contrast,	the	Danish	veterinarian	and	pathologist	Bernhard	Bang	developed	
a	 system	of	 eradication	based	on	voluntary	 testing,	 the	 slaughter	 of	 badly	
affected animals and the isolation of reacting animals.20 Variations of this 
system were adopted across Europe. But in Britain, powerful agricultural 
lobbies	prevented	action	on	a	national	scale	 to	address	 the	 issue	of	bovine	
tuberculosis infection in the nation’s herds.21 The refusal of British agricultural 
authorities	 to	make	bovine	 tuberculosis	 a	 notifiable	 disease	 or	 to	 consider	
compensation for farmers with infected herds impeded efforts to control the 
disease.22	The	British	example	was	significant	to	arguments	in	New	Zealand	
both for and against programmes of control.

Robert	 Koch’s	 announcement	 at	 the	 1901	 International	 Congress	 on	
Tuberculosis	 that	 the	 danger	 to	 humans	 from	 bovine	 tuberculosis	 was	
insignificant	 threw	 arguments	 for	 decisive	 action	 into	 disarray.23 Despite 
Koch’s	 immense	 status	 as	 a	 bacteriologist,	 experts	 from	 the	 medical,	
veterinary	and	public	health	fields	disputed	his	conclusions,	pointing	to	the	
large	amount	of	circumstantial	evidence	that	milk	and	meat	from	tuberculous	
cows	did	cause	 tuberculosis	 in	humans.	Koch’s	pronouncement	resulted	in	
the establishment of yet another British Royal Commission on tuberculosis. 
After	a	series	of	interim	reports,	the	commission	came	back	with	a	final	report	
in	1911,	which	concluded	that	bovine	tuberculosis	was	a	considerable	danger	
to humans, particularly children, and stringent regulations were required.24 

Many	 veterinarians,	 physicians,	 public	 health	 officials	 and	 farmers	 in	
New	 Zealand	 closely	 followed	 these	 developments.	 As	 in	 other	 Western	
countries,	tuberculosis	was	identified	as	a	major	problem	in	the	colony.	It	was	
the leading cause of mortality amongst New Zealand Europeans, and while 
Māori	mortality	statistics	were	not	available	in	the	early	twentieth	century,	
anecdotal	evidence	indicated	the	disease	was	ravaging	Māori	communities.25 
The New Zealand Public Health Department, established in 1901, campaigned 
to	educate	the	public	about	how	to	avoid	infection,	and	opened	a	sanatorium	
for the treatment of tuberculosis in 1903.26 New Zealand newspapers 
published the international discussions on the connection between the human 
and	bovine	forms	of	the	disease,	reporting	on	the	findings	of	the	British	Royal	



160 KATRINA FORD

Commissions on Tuberculosis, as well as the international uproar following 
Koch’s	announcements	at	the	1901	International	Conference.27 The historians 
Tony	Nightingale	and	Derek	Dow	have	claimed	that	the	dairy	industry	and	the	
Public	Health	Department	largely	ignored	the	problem	of	bovine	tuberculosis	
until the middle of the twentieth century.28	 However,	 the	 lack	 of	 decisive	
action	reflected	the	complexity	of	the	issues	surrounding	the	control	of	the	
disease,	rather	than	official	apathy.

Attitudes	 to	 bovine	 tuberculosis	 amongst	 agricultural	 officials	 in	
New	Zealand	were	 transformed	 in	 the	1890s.	Prior	 to	 this,	 very	 little	was	
known	 about	 the	 prevalence	 of	 tuberculosis	 amongst	 cattle	 in	 the	 colony.	
The understanding of the disease initially rested upon northern hemisphere 
assumptions	about	how	 the	bovine	 tubercle	bacillus	 spread	amongst	 cattle	
herds.	 In	countries	where	farmers	kept	cattle	 indoors	for	 large	parts	of	 the	
year,	 scientists	blamed	 the	prevalence	of	 the	disease	on	close	confinement	
in unhygienic sheds.29	Experts	believed	tuberculosis	was	rare	amongst	cattle	
living	in	the	open	air.	This	paralleled	medical	beliefs	that	an	open-air	lifestyle	
constituted	an	important	element	in	the	prevention	and	cure	of	tuberculosis	
amongst humans.30	 In	 theory,	 New	 Zealand	 cattle,	 which	 lived	 outside	 in	
open	pastures	all	year	round,	should	have	been	free	of	bovine	tuberculosis.	

This	opinion	began	to	change	as	the	health	of	New	Zealand’s	livestock	
became	 the	 subject	 of	 more	 formal	 scientific	 scrutiny.	 The	 establishment	
of	 the	 Department	 of	 Agriculture	 in	 1892	 and	 the	 appointment	 of	 two	
government	veterinarians	to	investigate	animal	diseases	in	the	colony	were	
crucial	 to	 changing	 attitudes	 towards	 bovine	 tuberculosis.	 One	 of	 these	
was John Gilruth, who came to New Zealand as an ambitious 22-year-old 
graduate of the Glasgow Veterinary College.31	The	1893	Stock	Act	created	
a	more	comprehensive	system	of	stock	inspection	under	central	government	
control,	with	officials	given	increased	powers	to	inspect	and	destroy	diseased	
animals.32	The	Act	also	included	bovine	tuberculosis	amongst	the	scheduled	
stock	diseases.33	This	introduced	compulsory	notification	of	tuberculosis	in	
animals,	seven	years	prior	to	it	becoming	notifiable	in	humans.	

The	change	in	attitude	towards	bovine	tuberculosis	is	evident	in	the	annual	
reports	of	 the	Department	of	Agriculture.	 In	his	first	 report	 in	1893,	Gilruth	
subscribed	to	standard	views,	expecting	that	the	disease	would	be	rare	in	New	
Zealand, compared with Home.34	However,	in	1895	he	reported	that	the	disease	
was	more	prevalent	than	he	previously	believed.35	The	following	year,	Archibald	
Park,	Gilruth’s	assistant,	stated	that	tuberculosis	was	the	most	prevalent	disease	
amongst cattle in the colony, and a drastic change in attitude from farmers was 
necessary to stop the disease becoming more widespread.36 By 1902, Gilruth 
estimated	about	10%	of	milking	cows	in	the	colony	were	infected.37 
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The	 assessment	 of	 bovine	 tuberculosis	 as	 a	 danger	 to	 public	 health	 had	
major	implications	for	New	Zealand’s	economy	and	cultural	identity.	Just	as	
the country prided itself on its reputation as ‘a healthy country’ for humans, so 
too	the	absence	of	the	major	contagious	animal	diseases	was	heralded	as	one	
of	the	colony’s	greatest	advantages,	‘the	subject	of	frequent	self-congratulation	
by its inhabitants’, as Gilruth somewhat wryly noted.38	The	presence	of	bovine	
tuberculosis undermined the image of New Zealand as an agricultural paradise, 
and	according	 to	many	observers,	 threatened	 the	colony’s	financial	 security,	
which	focused	increasingly	upon	pastoral	exports	to	England.	

The	 export	 industry	was	 invoked	 almost	 as	 often	 as	 local	 public	 health	
as	 a	 reason	 to	 address	 the	 problem	 of	 bovine	 tuberculosis.	 Bacteriological	
experiments	 indicated	 the	 presence	 of	 virulent	 tubercle	 bacilli	 in	 cheese	
and	 butter	 from	 infected	 milk.39	 According	 to	 agricultural	 officials,	 these	
experiments	 suggested	 the	 micro-organisms	 could	 survive	 long	 enough	
to	 last	 the	voyage	 from	New	Zealand	 to	Britain.	While	 there	was	no	actual	
experimental	proof	that	this	was	happening,	the	possibility	was	presented	as	
a	 risk	 to	New	Zealand’s	export	 industry.	 In	Britain,	concerns	about	 tubercle	
bacilli in dairy products led to calls for safeguards against imported produce.40 
As	Glasgow’s	Medical	Officer	of	Health,	James	Burn	Russell,	had	emphasized	
in an 1898 letter to Dr James Malcolm Mason, Gilruth’s close friend and soon-
to-be	first	Chief	Health	Officer	of	New	Zealand,	the	British	farming	industry	
was	taking	every	opportunity	to	publicize	conditions	in	other	countries	which	
could	prejudice	British	consumers	against	imported	produce.41 Therefore, New 
Zealand	needed	to	show	it	was	doing	everything	possible	to	maintain	the	purity	
of its agricultural produce.42 This issue was raised in New Zealand’s parliament 
in	1899,	when	a	Member	of	the	House	of	Representatives	(MHR)	called	on	
the	government	to	take	action	on	the	‘vile	and	malicious	slander’	in	a	London	
newspaper, which claimed Britain was importing beef and butter from New 
Zealand	‘which	was	alive	with	the	microbes	of	tuberculosis’.43 The fear that 
tuberculosis	 ‘would	be	packed	and	 frozen	 for	 export,	 to	 the	disgrace	of	 the	
colony generally when found out at Home’ encouraged calls for action on the 
issue.44	An	article	 in	 the	Auckland Star in 1902 discussing tuberculosis and 
anthrax	warned	of	dire	consequences	for	the	country’s	economic	security:	

What	the	spread	of	these	disorders	throughout	the	colony	would	mean	we	will	hardly	venture	
to	imagine.	Our	pastoral	industries	are	the	very	life-blood	of	the	country.	Our	dairy	produce	is	
one	of	our	most	valuable	assets	with	a	brilliant	future	before	it	….	Yet	our	sheep	and	cattle	and	
everything	dependent	on	them	are	in	desperate	danger	if	once	anthrax	and	tuberculosis	fasten	
their	grip	on	the	country.	Last	year	we	exported	over	£7,000,000	worth	of	dairy	and	pastoral	
produce	out	of	our	total	of	twelve	and	a	half	millions;	and	all	this	may	be	imperilled	if	we	neglect	
to	take	steps	to	grapple	with	this	evil	in	time.45
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Therefore, the spectre of ‘Tooley Street’, the area in London where 
Britain’s	 dairy	 produce	 importers	 were	 situated,	 loomed	 large	 over	 the	
problem	of	bovine	tuberculosis	in	the	colony.46 In an age of global trade and 
increasing concern about food as a pathway of infection, the perception of 
risk	of	disease	to	British	consumers	helped	to	create	a	public	health	issue	in	
New Zealand. Felicity Barnes has argued that in this era, the compression 
of space and time allowed colonial New Zealand to be reconstructed as 
‘London’s Farm’.47 One of the dimensions of this transformation of space 
and time was the threat of tubercle bacilli from New Zealand cows causing 
tuberculosis in Londoners.

Initially,	tuberculin	seemed	to	offer	hope	that	bovine	tuberculosis	could	be	
eradicated	in	the	colony.	In	1896	the	government	veterinarians	began	testing	
herds,	mostly	on	a	voluntary	basis.48	After	the	1898	Stock	Amendment	Act	
introduced partial compensation for the slaughter of tuberculous cattle, the 
number	of	requests	from	farmers	to	have	their	herds	tested	increased.49 The 
1898	report	of	John	Ritchie,	the	Secretary	of	the	Department	of	Agriculture,	
optimistically predicted that by using tuberculin to identify infected animals, 
bovine	tuberculosis	could	be	eradicated	from	the	colony	within	four	or	five	
years.50

However,	 bacteriological	 diagnosis	 was	 problematic.	 Tuberculin	 could	
identify the presence of the tubercle bacillus somewhere in the animal, but 
it	 could	not	 tell	 the	veterinarian	where	 exactly	 in	 the	 animal	 the	 infection	
was	 located,	 how	 serious	 it	 was	 or	 whether	 the	 milk	 of	 the	 animal	 was	
contaminated. There was uncertainty about whether animals with latent 
infections	produced	contaminated	milk,	or	whether	only	those	with	advanced	
tuberculosis, or infected udders, were dangerous.51 The issue of what to do 
with	the	animals	that	reacted	was	also	a	difficulty	in	New	Zealand.	Overseas,	
experts	advocated	the	isolation	of	reacting	cows	without	clinical	symptoms,	
so	they	could	be	used	for	breeding	purposes.	But	as	Gilruth	observed,	in	New	
Zealand,	where	the	majority	of	dairy	herds	were	on	smallholdings,	there	was	
often	no	space	to	isolate	animals,	leaving	no	option	but	slaughter.52 Therefore, 
tuberculin	testing	could	raise	more	difficulties	than	it	solved.

These problems led to a waning of enthusiasm about tuberculin testing 
amongst	the	government	veterinarians.	Nightingale	has	claimed	that	Gilruth	
and	his	deputy	Charles	Reakes’s	calls	for	compulsory	tuberculin	testing	were	
ignored.53	However,	neither	Gilruth	nor	Reakes	were	advocates	for	compulsory	
testing.	 Gilruth	 became	 convinced	 that	 ‘stamping	 out’	 the	 disease	 using	
tuberculin was not feasible, and warned against a mass campaign of tuberculin 
testing.	He	estimated	that	even	if	only	the	dairy	cattle-supplying	towns	and	
dairy	factories	were	tested,	this	would	involve	about	60	vets	with	assistants	
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constantly	at	work	over	the	next	several	years.	The	cost	of	compensation	for	
the estimated 30,000–45,000 animals that would be condemned would be a 
major	economic	burden	for	the	state,	apart	from	the	crippling	financial	loss	
the slaughter would represent for farmers.54 Gilruth instead argued for the 
limited use of tuberculin, either when it was possible to isolate the reacting 
animals	or	in	cases	where	clinical	diagnosis	was	uncertain.	He	believed	the	
clinical	inspection	of	cows	supplying	milk	for	human	consumption,	and	the	
slaughter	of	all	animals	with	clinical	symptoms,	would	be	enough	to	remove	
the	most	dangerous	cases	from	herds.	Therefore,	he	advocated	more	thorough	
inspection	of	 the	colony’s	dairy	herds,	preferably	by	 trained	veterinarians,	
and	the	pasteurization	of	the	skim	milk	returned	to	farms	from	dairy	factories	
to	feed	calves	and	pigs,	to	help	prevent	the	spread	of	tuberculosis.	

Despite Gilruth’s efforts to balance public health and the economic 
interests of the farming community, there was still widespread and at times 
heated opposition from farmers to the use of tuberculin. This is somewhat 
at odds with the reputation of New Zealand dairy farmers for embracing the 
application	of	 science	and	 technology	on	 the	 farm,	and	 therefore	deserves	
detailed analysis.55 Resistance to tuberculin testing built around the turn of 
the century as its use became more common. Initially, the Department of 
Agriculture	painted	a	rosy	picture	of	‘progressive	settlers’	taking	up	tuberculin	
testing.56	This	was	the	colonial	ideal:	a	nation	of	enterprising	settlers	taking	
full	 advantage	 of	 the	 techniques	 of	modern	 science.	However,	 from	 1900	
officials	were	complaining	of	a	‘decided	disinclination’	among	dairy	farmers	
to	having	their	herds	tested.57 

Concerns about tuberculin’s safety and reliability contributed to opposition. 
In	1900,	Reakes	complained	that	the	idea	that	tuberculin	caused	tuberculosis	
in healthy animals was circulating in the Otago farming community, greatly 
hampering	 his	 work	 in	 the	 south.58 There were claims that tuberculin 
exacerbated	 latent	 infections,	 ‘like	 setting	 a	match	 to	 fuel	 ready	 to	 burn’.59 
There were also complaints that reactions were occurring when no disease 
was	 present.	Although	 tuberculin	 testing	was	 largely	 voluntary,	 it	 was	 also	
used as part of dairy inspection when it was suspected a herd was infected. 
Once	 an	 animal	 reacted	 to	 tuberculin,	 officials	 defined	 it	 as	 diseased	 and	 it	
could	 be	 killed	 under	 the	 provisions	 of	 the	 1893	 Stock	Act.	 Some	 farmers	
were therefore incensed when large numbers of their apparently healthy cows 
were	slaughtered	after	testing.	The	government	veterinarians	dismissed	these	
concerns about tuberculin’s safety as ‘absurd’, the result of ignorance and 
misunderstanding,	instead	pointing	to	scientific	evidence	supporting	tuberculin	
as a safe and reliable diagnostic tool.60	 Reakes	 argued	 tuberculin	 had	 been	
shown to be correct in its diagnosis of tuberculosis in 98% of cases.61 
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These	arguments	did	not	reassure	farmers.	Much	of	the	conflict	between	
the	 farmers	 and	 agricultural	 officials	 centred	upon	opposing	definitions	 of	
what	constituted	a	tuberculous	cow.	Prior	to	tuberculin,	bovine	tuberculosis	
was diagnosed by the clinical signs of the disease: ‘a cow whose bones are 
through	her	skin’,	or	‘a	waster’.62 To accept the results of tuberculin required 
the	redefinition	of	a	diseased	cow.	The	advantage	of	tuberculin,	according	to	
scientists, was that it allowed for the early diagnosis of the disease, before 
any	of	the	clinical	symptoms	were	apparent.	However,	many	farmers	refused	
to accept that a cow perfectly healthy in appearance, producing gallons of 
valuable	milk,	was	in	fact	tuberculous.	One	of	the	government	veterinarians	
referred	to	a	case	in	Auckland,	where	out	of	a	herd	of	101,	26	cows	reacted	
to	 the	 test,	 and	 as	 the	 cattle	were	 ‘a	 splendid	 looking	 lot’,	 a	 great	 deal	 of	
speculation had occurred amongst farmers, although post-mortems had 
shown signs of tuberculosis in all the slaughtered animals.63 Farmers did 
not	 accept	 the	 discovery	 of	 latent	 infections	 via	microscopic	 examination	
of	 the	carcass	as	proof	 that	 the	milk	of	 the	cow	would	have	been	harmful	
to	 human	 health,	 which	 was	 unsurprising	 given	 the	 scientific	 uncertainty	
about this issue. Physical symptoms, particularly if they affected the udder 
of	the	animal,	remained	their	definition	of	disease	and	danger.	For	farmers,	
tuberculin was problematic because it challenged their own construction of 
tuberculosis	and	the	nature	of	disease	more	generally.	As	a	member	of	 the	
Dunedin	Dairymen’s	Association	said,	the	claims	of	dairy	inspectors	that	a	
cow could appear perfectly healthy but be ‘internally rotten’ went against his 
own	experience	as	a	farmer.64 

This	understanding	of	disease	helped	to	fuel	the	complaints	that	officials	
were	needlessly	slaughtering	cattle.	In	Hawke’s	Bay	in	1901,	‘a	great	howl	
of indignation’ occurred when local farmers complained of ‘unnecessary 
slaughter’ after tuberculin testing.65 In Christchurch in 1903–1904, claims of 
a	‘wholesale	slaughter’	of	cattle	by	the	Department	of	Agriculture	resurfaced,	
arousing strong feelings amongst South Island dairy farmers.66	At	a	meeting	
of	the	Dunedin	Dairymen’s	Association,	one	central	Otago	farmer	threatened	
that	 the	 department’s	 officers	 ‘would	 get	 “slung”	 into	 the	 river’	 if	 they	
ventured	back	into	the	district.67

Often opponents framed criticisms of tuberculin in terms of a dichotomy 
between	 the	 theoretical	 knowledge	 of	 disease	 offered	 by	 tuberculin	 and	
practical	 knowledge	 of	 animal	 diseases.	 An	 1899	 editorial	 in	 the	 New 
Zealand Farmer,	 the	 colony’s	 leading	 farming	 journal,	 questioned	 the	
‘practical	value’	of	a	 test	which	 ‘reveals	 the	existence	of	disease	 in	such	
minute	 form	 that	 the	microscope	 has	 to	 be	 used	 to	 discover	 the	 taint	 in	
the carcase’.68 Farmers argued that if they had a ‘practical man’ or an 
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‘experienced	man’	 inspecting	 the	 cattle,	 it	 would	 be	 unnecessary	 to	 use	
tuberculin.69	Complaints	 that	 the	 emphasis	 upon	 the	microbe	 as	 defining	
the	existence	of	disease	had	resulted	in	an	exaggeration	of	the	amount	of	
bovine	tuberculosis	in	the	cattle	population,	as	well	as	causing	unnecessary	
fear about the public health danger, were also common. In a paper read at 
the meeting of the Gore Farmers’ Club in 1895, Mr D. Dun argued that the 
fear	 of	 bovine	 tuberculosis	was	 inflated,	 part	 of	 a	 general	 hysteria	 about	
germs:	 ‘it	 is	 a	wonder	 that	men,	women	 and	 children	 live,	 breathing	 air	
every	moment	of	 their	 lives	charged	with	germs	and	spores,	with	bacilli,	
bacteria,	as	invisible	and	impalpable,	but	as	all-pervading	as	the	Holy	Spirit	
in an assembly of the saints’.70 These arguments against the bacteriological 
approach	gained	support	from	Robert	Koch’s	claims	that	there	was	minimal	
danger	from	bovine	tuberculosis	in	milk	and	meat.	In	response	to	the	news	
of	Koch’s	pronouncement	in	1901,	Gerald	Peacocke,	the	editor	of	the	New 
Zealand Farmer,	published	a	scathing	attack	on	‘the	bacillus-haunted	expert’	
and	the	‘fantastic	imaginings	of	expert	minds’,	who	had	created	‘an	absurd	
scare’.71	He	criticized	the	narrow	focus	of	the	expert	upon	the	microbe	as	
determining the presence of disease, without proper assessment of whether 
there	was	a	real	danger	of	infection.	Thus	definitions	of	‘true’	knowledge,	
as	opposed	to	expert	knowledge,	and	alternative	constructions	of	risk	were	
significant	in	shaping	the	farming	discourse	on	bovine	tuberculosis.

Opposition to tuberculin in New Zealand was constructed as part of an 
international	debate.	 In	contrast	 to	 the	official	characterization	of	opposition	
to tuberculin as absurd and ignorant, farmers in New Zealand positioned 
themselves	 as	 part	 of	 an	 ongoing	 scientific	 debate	 about	 what	 they	 called	
the	 tuberculin	 ‘experiment’.72	 An	 article	 in	 the	 Otago Witness discussed 
doubts about the reliability of the test among British authorities and referred 
to strong opposition in Canada, noting that ‘this question of the reliability of 
the	 tuberculin	 test	 seems	 to	 be	 a	much-debated	 point	 all	 the	world	 over’.73 
Vaughan	Wood	and	Eric	Pawson	have	discussed	the	importance	of	information	
networks	in	the	colony	and	the	flow	of	agricultural	information	from	overseas	
via	 newspapers	 and	 farming	 periodicals.74 This was certainly the case with 
regard to information about tuberculin. The New Zealand Farmer regularly 
printed	excerpts	from	overseas	journals	condemning	tuberculin.75 In his 1901 
report, Gilruth referred to material circulating in the colony from the United 
States,	which	was	undermining	farmers’	confidence	in	the	procedure.76 In 1904, 
a report in the Evening Post	on	comments	made	by	an	Edinburgh	University	
Professor	of	Agriculture	condemning	 the	 tuberculin	 test	gained	even	 further	
coverage	when	they	were	repeated	by	a	MHR	in	parliament,	and	were	carried	
in the parliamentary columns of many of the colony’s newspapers.77 
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The growing political power of the dairying sector meant that resistance 
to	 tuberculin	 testing	 struck	 a	 chord	 with	 many	 politicians.78 In 1903, the 
Canterbury	 Dairymen’s	 Association	 sent	 deputations	 to	 the	 Minister	 of	
Agriculture	 asking	 him	 to	 stop	 tuberculin	 testing.	 The	 Minister,	 Thomas	
Duncan, himself a farmer, was sympathetic to the farmers’ complaints, 
agreeing that the slaughter of cattle had been unwarranted, and that only cows 
with tuberculosis of the udder should be condemned.79 The Evening Post 
reported	that	the	Minister	told	farmers	‘he	had	his	doubts	as	to	[tuberculin’s]	
efficacy’.80 The Otago Witness	heavily	criticized	the	Minister,	accusing	him	
of	undermining	his	own	staff	‘for	the	sake	of	a	little	cheap	popularity’,	and	
suggested he was more interested in the opinions of the dairymen than in 
protecting public health.81

The	 furore	 over	 tuberculin	 died	 away	 in	 New	 Zealand	 after	 1904,	 as	
it	 became	 apparent	 that	 the	 Department	 of	Agriculture	 was	 not	 going	 to	
pursue	 an	 aggressive	 policy	 of	 compulsory	 tuberculin	 testing.	 Claims	 of	
‘mass	slaughter’	subsided,	as	the	veterinarians	became	more	circumspect	in	
their decisions about whether to condemn animals solely on the basis of a 
tuberculin	test.	After	initially	being	at	the	forefront	of	education	and	action	
on	 bovine	 tuberculosis,	 the	 veterinary	 division	 appeared	 to	 lose	 influence	
on policy towards the disease, as the emphasis began to shift towards more 
stringent dairy inspection, as will be discussed below.82 Many of Gilruth’s 
most important recommendations to inhibit the spread of the disease amongst 
cattle,	such	as	the	compulsory	pasteurization	of	the	skim	milk	fed	to	calves,	
were	ignored,	and	rates	amongst	cattle	continued	to	climb	in	the	first	decade	
of the twentieth century.83	 Thus,	 while	 bacteriology	 had	 defined	 bovine	
tuberculosis	as	a	public	health	problem,	it	was	unable	to	provide	a	solution.	84 

In	 conjunction	 with	 the	 specific	 concern	 about	 bovine	 tuberculosis,	
broader	 discourses	 on	 dairy	 hygiene	 were	 influenced	 by,	 and	 contributed	
to,	the	development	of	ideas	about	germs.	Bacteriology	was	the	cornerstone	
of modern dairy science. In the last two decades of the nineteenth century, 
research	in	Europe	provided	important	insights	into	the	composition	of	milk.85 
Innovations	such	as	the	continuous	cream	separator,	pasteurization	and	the	
use of ‘starters’ were based upon the principle of controlling the bacterial 
content	of	milk	to	produce	butter	and	cheese	of	a	uniform	taste	and	texture,	
free from unwanted germs.86 

The	 Department	 of	 Agriculture	 imported	 these	 latest	 developments	
in	 dairy	 science	 into	 the	 colony	 by	 attracting	 dairy	 experts	 from	 Canada	
and	Denmark,	which	were	New	Zealand’s	main	competitors	 in	 the	British	
market.87 Competition with the other dairying countries was intense, with 
the	future	prosperity	of	the	colony	at	stake;	as	the	New Zealand Official Year 
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Book	stated	in	1895,	‘we	are	having	a	hard	fight	with	the	Danes	for	supremacy	
in	the	English	markets’.88 Those with an interest in the dairy industry often 
expressed	their	admiration	of	the	Danish	dairy	industry,	and	spoke	of	New	
Zealand’s	potential	to	become	‘the	Denmark	of	the	South’.89

Discourses	 of	 modern	 hygiene	 were	 prominent	 in	 the	 dairy	 experts’		
advice	 to	farmers.	Year	after	year,	 the	reports	of	 the	Dairy	Division	of	 the	
Department	of	Agriculture	impressed	upon	farmers	 the	dangers	of	bacteria	
and	advised	them	of	the	critical	importance	of	cleanliness	in	the	cowshed.90 
Yet	officials	complained	that	farmers	were	apathetic	and	lacking	in	a	sense	
of	 their	hygiene	 responsibilities.	One	observer	 claimed	 that	 the	 conditions	
in	 most	 cowsheds	 were	 so	 bad,	 ‘one	 might	 have	 justly	 inferred	 that	 the	
gospel of dirt was the dairyman’s creed’.91	Charles	Reakes,	speaking	at	the	
1903	Dairying	Conference,	made	 his	 disapproval	 clear:	 ‘The	 condition	 of	
affairs	 at	 present	 prevailing	 on	many	 farms	 is	 simply	 disgusting.	 Rickety	
tumble-down	 milking	 sheds,	 filthy	 malodorous	 yards,	 dirty	 and	 wrongly	
placed	milk-stands,	dirty	cans,	and	dirty	milkers	are	 too	often	met	with.’92 
Dairy	 officials	 blamed	 the	 problem	 of	 ‘fishy’	 butter,	 which	 dominated	
concerns about the quality of New Zealand butter in the early years of the 
industry,	 on	 bacteria	 introduced	 into	milk	 by	 careless	 farmers	 (see	 Figure	
1).93	However,	research	later	showed	that	the	fishy	taint	was	not	caused	by	a	
micro-organism, but rather was due to a chemical process that resulted from 
high	 acidity	 in	 the	 cream	 combining	with	 oxidation	 from	 overworking	 of	
the butter.94	Technological	 innovations	were	blamed	 for	 exacerbating	poor	
hygiene;	milking	machines	and	home	separators,	which	became	increasingly	
popular	in	the	first	decade	of	the	twentieth	century,	were	identified	as	major	
sources	of	bacterial	contamination	of	milk.	Officials	referred	to	the	danger	
of such machines being introduced into ‘careless hands’, and complained 
of	the	‘deleterious	germs	sown	in	milk	by	many	milking-machines’.95	Even	
towards	 the	end	of	 this	period,	after	years	of	hectoring,	officials	were	still	
complaining	of	the	lax	attitude	of	dairy	farmers	to	the	issue	of	hygiene.	As	
the	Head	of	 the	Dairy	Division	reported	 in	1907,	much	had	been	said	and	
written	on	the	subject,	but	with	little	progress,	and	many	dairymen	‘seem[ed]	
to	be	oblivious	to	their	responsibilities’.96	Official	complaints	about	hygienic	
conditions	in	the	dairy	industry	were	laden	with	references	to	farmers’	civic	
and moral duty. 
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Figure 1: “Fishy” butter was the bane of the New Zealand dairy industry at the beginning of the 
twentieth century. New Zealand Observer and Freelance, 24 September 1898.

Dirty	dairying	was	not	just	an	issue	of	the	quality	of	dairy	produce,	but	a	
problem	of	public	health.	While	dairy	officials	tended	to	concentrate	on	the	
repercussions	 of	 dirty	milk	 for	 butter	 and	 cheese	 production,	 other	 public	
officials	focused	upon	the	health	risks.	A	set	of	reports	by	 the	government	
veterinarians	in	1900	on	conditions	in	dairies	around	the	colony	highlighted	
the dangers they represented to public health.97	Reakes	condemned	the	‘filthy	
and	insanitary’	conditions	in	many	dairies	and	blamed	a	‘too-prevalent	lack	
of	even	elementary	sanitation’	on	farms	for	sickness	in	the	wider	community,	
particularly among young children.98	Another	veterinarian	was	appalled	that	
in	one	dairy	which	supplied	milk	in	Wellington,	the	milk	cans	were	washed	
in the same tub as the bed and body clothes of the family, in a wash room 
adjacent	 to	 a	water	 closet.	He	 condemned	 the	whole	 dairy	 as	 ‘a	 standing	
menace to the public health, especially in regard to the spread of infectious 
diseases among children’.99	Officials	were	also	horrified	by	observations	of	
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milkers	who	dipped	filthy	hands	in	the	milk	cans,	or	who	spat	on	their	hands	
to	help	lubricate	the	cows’	teats	when	milking.100 Condemnation of hygiene 
on dairy farms also came from the Department of Public Health. The Chief 
Health	Officer,	Dr	James	Mason,	and	many	of	 the	District	Health	Officers	
identified	 the	 farm	 as	 a	 significant	 source	 of	 disease	 germs	 in	 the	 wider	
community,	with	 ‘the	unsavoury	and	 insanitary’	conditions	on	dairy	 farms	
often coming up for discussion in the department’s reports.101 The personal 
health and hygiene of farmers and their families came under increased 
scrutiny	as	public	health	officials	traced	epidemics	of	infectious	disease	back	
to dairy farms; in one case, a farmer who was nursing his wife through a 
bout	of	typhoid	fever	was	identified	as	the	source	of	an	outbreak	of	14	cases	
among his customers.102

Officials	highlighted	the	connections	between	animal	disease	and	human	
disease, framing farmers’ negligence regarding the health of their cows as 
a	major	public	health	concern.	For	example,	Gilruth	complained	of	farmer	
apathy about contagious mammitis in cows, a disease he argued was 
responsible	for	a	considerable	proportion	of	‘septic	sore	throat’	in	people	via	
the	milk	supply.103	Bacteriologists	had	discovered	the	streptococcus	micro-
organism associated with tonsillitis in humans was also the cause of contagious 
mammitis,	and	Gilruth	isolated	streptococci	in	milk	from	cases	of	mammitis	
in the colony (see Figure 2).104 Drawing upon recent international research, 
Gilruth	 stressed	 that	 hands	 of	milkers	 spread	 the	 streptococci	 through	 the	
herds from udder to udder, further highlighting the need for strict hygiene 
in	the	milking	shed.105 Gilruth’s arguments indicate how the bacteriological 
paradigm connected two apparently disparate diseases in cattle and humans, 
thus	investing	the	cowshed	with	significance	for	public	health.
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Figure 2:	Bacteriological	evidence	of	a	public	health	danger	-	slide	of	a	milk	sample	from	a	cow	
with contagious mammitis, showing chains of streptococci and pus cells. Eleventh Report of the 
Department of Agriculture, 1903.

Gilruth	 offered	 this	 evidence	 as	 part	 of	 an	 argument	 for	 stricter	 dairy	
inspection,	 preferably	 by	 veterinarians.	 Agricultural	 officials	 believed	
hygienic dairying practices were impossible to enforce without a 
comprehensive	 system	 of	 dairy	 inspection.106 They constantly demanded 
more	stringent	dairy	inspection	over	this	period,	arguing	that	the	importance	
of the industry from both an economic and a public health standpoint 
justified	governmental	surveillance	of	farms.	A	series	of	Dairy	Industry	Acts	
in	 1892,	 1894,	 1898	 and	1908	gradually	 extended	 the	powers	 of	 the	 state	
to inspect farms and factories, in order to ensure the safety and quality of 
the	milk	supply.	According	to	the	Assistant	Chief	Stock	Inspector,	the	1898	
Dairy	 Industry	 Act,	 which	 transferred	 responsibility	 for	 dairy	 inspection	
from	local	bodies	to	the	Department	of	Agriculture,	was	‘one	of	the	best	ever	
passed in the interest of the public health’.107 Yet it failed to bring about the 
desired	reform	in	the	quality	of	the	milk	supply.	Dairy	inspection	remained	
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cursory and sporadic in many areas, with confusion between local bodies, the 
Department	of	Agriculture	and	 the	Department	of	Public	Health	over	who	
had	responsibility	for	different	aspects	of	the	milk	supply.	

The	1908	Dairy	Industry	Act	was	intended	to	address	these	problems.108 It 
introduced	a	more	comprehensive	system	of	inspection	both	of	farms	supplying	
milk	for	human	consumption	and	of	those	supplying	dairy	factories.109 Under 
the	Act,	new	dairy	regulations	were	drafted,	which	attempted	to	bring	into	
the	 milking	 shed	 bacteriological	 standards	 of	 cleanliness.	 These	 included	
detailed	 instructions	 regarding	 personal	 health	 and	 hygiene.	 For	 example,	
specific	clauses	required	farmers	to	wash	their	hands	after	milking	each	cow,	
and	to	wear	clean	clothes	when	milking.110 The focus upon hand cleanliness 
in	the	milking	shed	was	typical	of	bacteriological	concepts	of	hygiene	and	
paralleled	 attention	 given	 to	 the	 hands	 in	 other	 hygienic	 spaces,	 such	 as	
hospitals	 and	 homes.	 Surgeons,	 housewives	 and	 farmers	 all	 needed	 clean,	
germ-free hands. 

However,	 from	 the	 first	 attempts	 to	 regulate	 the	 industry,	 dairy	
inspection	 had	 excited	 vigorous	 opposition.	This	 centred	 upon	 hostility	 to	
state	 intervention	 in	 the	 lives	of	citizens.	 In	 the	House	of	Representatives,	
opponents	described	the	provisions	for	dairy	inspection	under	the	1894	Dairy	
Industry	Act	as	‘tyrannical’.111	The	1898	Dairy	Industry	Act	also	met	with	a	
chorus	of	disapproval	 from	 those	opposed	 to	 increasing	 state	 interference,	
with	one	MHR	warning	that	there	would	be	‘something	like	a	rising’	from	
farmers	 if	 the	powers	granted	by	the	 legislation	were	exercised.112	As	with	
the issue of tuberculin testing, dairy farmers found politicians to be willing 
supporters	against	the	authority	of	the	Department	of	Agriculture;	one	dairy	
inspector referred to the powerful interests protecting the dairy industry 
from prosecution for breaches of sanitation, complaining of ‘the triumphant 
milkman	with	a	certificate	of	cleanliness	for	his	loathsome	premises’	issued	
by some local politician (see Figure 3).113

The	dairy	regulations	that	stemmed	from	the	1908	Dairy	Act	also	met	with	
vigorous	opposition,	and	although	tabled	in	parliament,	were	never	brought	
into effect. Farmers protested that many of the regulations were absurd and 
impractical, and argued that the new hygienic requirements would force 
new	 settlers	 in	 backblock	 districts	 out	 of	 the	 industry.114 The rhetoric was 
intense, with opponents arguing the regulations would destroy the industry 
and	interfere	with	the	progress	of	settlement	and	civilization	in	the	country.	
At	a	meeting	in	Okato,	Taranaki,	one	farmer	claimed:	‘If	 these	regulations	
were insisted on the dairy industry would collapse. There would be an end 
of	the	prosperity	of	Taranaki	and	the	towns	would	be	in	ruins.’115 Others at 
the	meeting	were	 indignant	at	 the	perceived	slur	on	 the	personal	habits	of	
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Figure 3: The complaints of a dairy inspector about political interference in his duties were 
satirized	in	this	cartoon.	Observer, 26 October 1906.
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dairy	farmers,	with	one	farmer	protesting	‘there	were	none	so	depraved	as	
to	require	regulations	as	to	washing	their	persons	or	shirts’.	Another	farmer	
declared ‘farmers all felt that their freedom of action was gone and were 
rapidly losing their self-respect. He could see no future, if the present course 
was continued but ruin. Serfdom in Russia was almost preferable.’116 The 
heated	public	debate	on	the	dairy	regulations	had	political	ramifications,	with	
many Opposition members, including William Massey, the Opposition leader, 
vigorously	attacking	the	Government.117 Indeed, Prime Minister Joseph Ward 
and	Minister	of	Agriculture	Robert	McNab	both	claimed	the	Opposition	had	
orchestrated farmer unrest in the lead-up to the general election that year.118 
It	was	widely	believed	the	dairy	regulations	were	the	reason	McNab	lost	his	
seat in the elections.119 The introduction of modern concepts of hygiene into 
the cowshed was therefore fraught with political pitfalls, highlighting the 
shifts	taking	place	in	New	Zealand’s	social	and	political	landscape.120

Due	 to	 their	 concerns	 about	 microbes	 in	 the	 milk,	 public	 health	 and	
agricultural	officials	also	advocated	pasteurization,	the	heat	treatment	of	milk	
to destroy harmful micro-organisms. In this era, there was still considerable 
discussion and research regarding the ideal temperature and length of time of 
the	pasteurization	process,	and	there	was	no	official	standard	until	the	1920s.121 
Most	articles	on	pasteurization	 in	 the	New Zealand Farmer recommended 
between 145 and 175 degrees Fahrenheit as the optimal temperatures at which 
to destroy germs without affecting the chemical composition, and therefore 
the	taste,	of	the	milk.122	Pasteurization	was	championed	both	from	the	point	
of	 view	 of	 public	 health	 and	 by	 dairy	 experts	 concerned	 with	 improving	
the	 quality	 of	New	Zealand	 dairy	 produce.	Year	 after	 year,	 dairy	 officials	
advocated	pasteurization	as	part	of	 their	strategy	for	manufacturing	cheese	
and butter of a uniform and consistent quality.123	Pasteurizing	the	cream	at	the	
dairy	factory	could	make	up	for	any	hygienic	deficits	on	the	farm,	and	would	
help	prevent	the	variations	in	the	flavour	and	quality	of	the	butter	and	cheese	
caused	by	rogue	micro-organisms.	Dairy	officials	also	regarded	pasteurizing	
the	skim	milk	sent	back	to	the	farms	as	feed	for	calves	and	pigs	as	crucial	
to	 preventing	 the	 spread	 of	 bovine	 tuberculosis	 amongst	 the	 herds.	 This	
measure	had	become	compulsory	in	Denmark	in	1898.124 The New Zealand 
Department	of	Agriculture	conducted	experiments	in	pasteurizing	the	skim	
milk	 at	Glen	Oroua	 and	Cambridge	Co-operative	Dairy	Factories	 in	 1911	
and	1913,	in	an	attempt	to	convince	dairy	farmers	of	‘the	practicability	of	the	
process, and the good results to be obtained from it’.125

However,	 despite	 universal	 support	 amongst	 government	 officials,	
pasteurization	 was	 slow	 to	 spread	 in	 the	 New	 Zealand	 dairy	 industry.126 
In	 1897,	 only	 one	 factory	 in	 the	 colony	 used	 pasteurization	 as	 part	 of	 its	
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manufacturing	 process,	 in	 contrast	 to	 Denmark,	 where	 80%	 of	 the	 butter	
was	made	from	pasteurized	cream.127 By 1909, only 20 dairy factories out 
of	 345	 in	 New	 Zealand	 had	 introduced	 pasteurization.128	 Pasteurization	
required	a	level	of	technical	expertise	in	dairy	production	that	not	all	dairy	
factory	managers	in	the	colony	possessed.	For	example,	making	butter	from	
pasteurized	 cream	 required	 the	 use	 of	 pure	 cultures	 and	 starters,	 because	
pasteurization	 killed	 the	 lactic	 acid	 bacteria	 needed	 for	 fermentation.129 
Concern	about	the	cost	of	pasteurization	was	also	cited	as	a	factor	dissuading	
factories from introducing it. The New Zealand Farmer reported in 1906 
that	 the	 National	 Dairy	Association	 annual	 meeting	 had	 passed	 a	 motion	
expressing	opposition	to	pasteurization	as	it	was	‘practically	impossible	from	
a	sound	financial	point	of	view’.130	The	Dairy	Division	of	the	Department	of	
Agriculture	was	at	pains	to	emphasize	that	the	expense	involved	in	installing	
equipment	and	heating	 the	milk	 to	 the	desired	 temperature	was	negligible,	
compared	 to	 the	benefits	pasteurization	could	bring	 in	 terms	of	 improving	
the quality, and therefore the price, of dairy produce.131	 Historian	 Anita	
Kildebaek	Nielson	has	argued	the	rapid	uptake	of	technological	innovations	
such	as	pasteurization	in	Denmark	was	due	to	the	close	relationship	between	
the	farming	and	scientific	communities.132 By contrast, the dairy industry in 
New	Zealand	was	suspicious	and	sceptical	of	expert	claims	about	the	benefits	
of	pasteurization.	

Nor was there much public or political support in this era for compulsory 
pasteurization	of	the	domestic	milk	supply.	The	historian	Gillian	Colcough,	
in	her	study	of	public	health	policy	on	bovine	tuberculosis	in	Queensland,	is	
critical	of	officials	for	not	recognizing	pasteurization	as	the	obvious	answer	
to	the	problem	of	bovine	tuberculosis.133	This	ignores	the	complexities	and	
controversies	 surrounding	 pasteurization	 in	 this	 era.134	 As	 historian	 Peter	
Atkins	has	said	in	regards	to	pasteurization	in	England,	‘Almost	every	aspect	
of	the	scientific	knowledge	was	contested.’135 In 1908, Dr Mason, the Chief 
Health	Officer,	outlined	a	plan	for	compulsory	pasteurization	and	municipal	
control	of	town	milk	supplies,	based	on	his	growing	conviction	that	the	dairy	
industry	would	not	voluntarily	clean	itself	up.	While	his	plan	received	some	
publicity in newspapers, his recommendations failed to gain any political 
backing.	In	the	main	cities,	town	milk	vending	companies,	such	as	Ambury,	
English	and	Co.	in	Auckland,	offered	pasteurized	milk	from	the	beginning	of	
the twentieth century.136	However,	the	extra	cost	of	the	pasteurized	product,	
as	well	as	public	prejudice	against	it,	dissuaded	many	milk	consumers.

The	key	obstacle	 to	pasteurization	 in	New	Zealand	was	 the	perception	
that	it	would	reward	‘uncleanly	dairying’,	and	thus	stymie	efforts	to	improve	
farm hygiene.137	 The	 goal,	 according	 to	 critics	 of	 pasteurization,	 should	
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be	preventing	germs	 from	gaining	access	 to	milk,	 rather	 than	killing	 them	
once	 they	were	 there.	During	 a	protracted	 and	 at	 times	heated	Legislative	
Council	debate	on	the	milk	supply	in	1910,	Dr	John	Findlay,	the	Attorney-
General,	argued	against	pasteurization:	‘common-sense	dictates	 that	 that	 is	
manipulating	the	wrong	end	of	the	stick.	The	logical	standpoint	is	to	aim	at	
preventing	these	germs	gaining	entry	to	the	milk.	If	the	disease-germs	come	
from the cow itself, the proper thing to do … would be to boil the cow, not 
cook	the	germs;	if	you	kill	the	cow,	you	once	and	for	all	effectually	destroy	
that	 breeding-ground	 for	 such	 noxious	 germs.’138	 Pasteurization	 was	 not	
equated	with	milk	purity;	instead,	it	implied	a	failure	to	achieve	purity.	

There	were	also	major	concerns	about	the	effect	that	pasteurization	had	
on	the	nutritive	qualities	of	the	milk.	Within	the	medical	profession,	there	was	
no	consensus	about	whether	pasteurized	milk	was	nutritionally	sound.	For	
example,	during	the	Hospitals	Conference	in	1911,	Dr	George	Blackmore,	the	
Superintendent at Cashmere Sanatorium in Canterbury, suggested that in the 
interests	of	combating	tuberculosis,	it	should	be	a	crime	to	sell	unpasteurized	
milk,	unless	the	vendor	had	a	certificate	showing	the	source	of	the	milk	was	
free from tuberculosis.139	 In	 reply,	Dr	Frengley,	 the	District	Health	Officer	
for	Auckland,	argued	that	it	was	better	to	prevent	the	milk	supply	from	being	
contaminated	 rather	 than	 pasteurizing	 it:	 ‘Clean,	 healthy	 milk	 was	 much	
more	healthy	to	child	life	than	pasteurized	milk.	It	had	been	shown	that	some	
of	the	life	of	the	milk	was	killed	by	pasteurisation,	and	that	babies	did	not	
thrive	so	well	on	it	as	they	did	on	pure	milk	unaffected	by	heat.’140	As	late	as	
1950,	pasteurized	milk	comprised	only	61%	of	milk	sold	in	New	Zealand,	
indicating that public opposition to it remained well entrenched.141	Rejection	
of	 pasteurization	 did	 not	 imply	 apathy	 about	micro-organisms	 in	milk,	 or	
an	anti-modern	or	anti-scientific	position;	rather,	it	indicated	a	definition	of	
milk	purity	that	depended	upon	education	and	legislation	to	reform	the	dairy	
industry.

Bacteriology helped to construct many of the concerns of agricultural 
science	as	significant	to	public	health	by	highlighting	the	channels	through	
which	 the	microbes	 of	 disease	moved	 from	 the	 farm	 to	 the	wider	 public.	
These	were	not	 just	 local	channels,	but	avenues	of	 infection	 that	stretched	
the thousands of miles from the cowsheds of New Zealand to the dinner 
tables	of	England.	It	was	a	common	saying	amongst	agricultural	officials	in	
New Zealand that the interests of public health and the agricultural industry 
went	hand	 in	hand.	As	Charles	Reakes	said	 in	1900,	 ‘what	affects	 the	one	
interest cannot be disassociated from the other’.142 In 1892, few people would 
have	regarded	the	work	of	stock	inspectors	or	veterinarians	as	having	much	
bearing	on	the	health	of	the	nation.	Two	decades	later,	the	public	officials	of	
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the	Department	of	Agriculture	were	heavily	involved	in	the	work	of	public	
health.	For	John	Gilruth,	bovine	tuberculosis	was	a	major	problem,	but	it	also	
provided	an	important	opportunity	to	cement	the	veterinarian	in	the	field	of	
public	health	and	thus	improve	the	influence	and	status	of	the	profession	in	
the colony.

Increasing	 state	 involvement	 in	 agriculture	 is	 one	 of	 the	 most	 salient	
features of this period, and the application of bacteriological science to farming 
problems	was	a	key	justification	of	this	development.	From	this	perspective,	
New	Zealand	farms	were	dangerous	reservoirs	of	germs	that	threatened	the	
health,	prosperity	and	indeed	the	very	identity	of	the	colony.	Public	officials	
cast	farmers	as	backward	and	obstructive,	stubbornly	resisting	the	wisdom	of	
bacteriological	science.	Not	surprisingly,	farmers	constructed	a	very	different	
version	of	events.	They	railed	against	the	increasing	interference	of	officials	
who	seemed	intent	upon	destroying	the	very	industry	that	was	the	lifeblood	of	
the	colony.	Against	the	tyrannical	microbe,	farmers	employed	discourses	of	
practical	knowledge	and	freedom	from	bureaucratic	oppression.	In	defending	
themselves	from	the	encroachments	of	hygienic	imperatives,	they	exercised	
their	political	influence,	highlighting	the	political	dimensions	of	talking	about	
germs.

KATRINA	FORD
University of Auckland



177GERMS, DAIRYING & PUBLIC HEALTH

NOTES

1	 This	article	is	based	upon	a	paper	given	as	part	of	the	University	of	Otago	Department	
of	History	seminar	series.	Many	thanks	to	Barbara	Brookes	for	the	opportunity	to	speak.	Thank	
you	also	to	the	anonymous	reviewers	for	their	helpful	comments,	and	to	my	thesis	supervisors	
Linda	Bryder,	Ruth	Barton	and	Derek	Dow	for	their	feedback	on	the	chapter	from	which	this	
research stems.
2	 Philippa	Mein	Smith,	‘New	Zealand	milk	for	“building	Britons”’,	in	Mary	P.	Sutphen	

and	Bridie	Andrews,	eds,	Medicine and Colonial Identity, London, 2003, pp.79–102; Felicity 
Barnes, New Zealand’s London: A Colony and its Metropolis, Auckland,	2012.
3	 Keir	Waddington,	The Bovine Scourge: Meat, Tuberculosis and Public Health, 1850–

1914, Cambridge, 2006, pp.5–6.
4	 Exceptions	 to	 the	 lack	of	 academic	 interest	 in	 the	history	of	 agricultural	 science	 in	

New	 Zealand	 are	 the	 publications	 of	 Tom	 Brooking	 on	 the	 history	 of	 New	 Zealand’s	 rural	
environment,	and	articles	in	the	collections	he	has	edited	with	Eric	Pawson,	Seeds of Empire: 
The Environmental Transformation of New Zealand, London, 2011, and Making a New Land: 
Environmental Histories of New Zealand,	Dunedin,	2013.	The	work	of	 James	Beattie	on	 the	
transnational	history	of	the	environment,	conservation	and	forestry	in	New	Zealand,	Australia	
and	 Asia,	 particularly	 his	 Empire and Environmental Anxiety: Health, Science, Art and 
Conservation in South Asia and Australasia, 1800–1920, Basingstoke,	2011,	is	also	significant.	
Tony Nightingale, White Collars and Gumboots: A History of the Ministry of Agriculture and 
Fisheries, 1892–1992, Palmerston	North,	1992,	provides	a	general	narrative	of	state	involvement	
in agricultural science.
5	 The	reactions	to	Fonterra’s	announcement	in	August	2013	that	a	batch	of	whey	protein	

produced	at	 one	of	 its	 factories	may	have	been	contaminated	with	botulism-causing	bacteria	
indicates	that,	despite	major	transformations	in	the	markets	for	New	Zealand	dairy	produce,	and	
changing	definitions	of	food	purity,	this	reputation	remains	central	to	New	Zealand’s	economy	
and	cultural	identity	in	the	twenty-first	century.	
6	 See	 for	 example,	 J.D.	 Tenquist,	Wallaceville Veterinary Laboratory: An Anecdotal 

History, Wellington, 1990, and Nightingale.
7	 P.J.	Atkins,	 ‘White	Poison?	The	Social	Consequences	of	Milk	Consumption,	1850–

1930’, Social History of Medicine, 5, 2, (1992) pp.207–27; Waddington, Bovine Scourge. 
8	 The	 term	 ‘zoonosis’	 originated	 in	 the	 mid-nineteenth	 century.	 See	 Anne	 Hardy,	

‘Animals,	Disease	and	Man:	Making	Connections’,	Perspectives in Biology and Medicine, 46, 
2	(2003),	pp.200–15;	Lise	Wilkinson,	Animals and Disease: An Introduction to the History of 
Comparative Medicine, Cambridge, 1992; and Waddington, Bovine Scourge, pp.23–4.
9	 Hardy,	‘Animals,	Disease	and	Man’,	p.203.
10	 Barbara	Gutmann	Rosenkrantz,	‘The	Trouble	with	Bovine	Tuberculosis’,	Bulletin of 

the History of Medicine, 59, 2 (1985), p.155; Michael Worboys, Spreading Germs: Disease 
Theories and Medical Practice in Britain, 1865–1900, Cambridge,	2000,	pp.197–8,	203;	Keir	
Waddington,	‘“Unfit	for	Human	Consumption”:	Tuberculosis	and	the	Problem	of	Infected	Meat	
in Late Victorian Britain’, Bulletin of the History of Medicine, 77, 3 (2003), pp.636–61. 
11	 Anne	Hardy,	‘Pioneers	in	the	Victorian	Provinces:	Veterinarians,	Public	Health	and	the	

Urban	Animal	Economy’,	Urban History, 29, 3 (2002), p.376.
12	 Rosenkrantz,	pp.155–75;	Waddington,	Bovine Scourge; Susan D. Jones, ‘Mapping a 

Zoonotic	Disease:	Anglo-American	Efforts	to	Control	Bovine	Tuberculosis	Before	World	War	
I’, Osiris, 19	 (2004),	pp.133–48;	Alan	M.	Olmstead	and	Paul	W.	Rhode,	 ‘Not	on	My	Farm!	
Resistance	 to	 Bovine	 Tuberculosis	 Eradication	 in	 the	 United	 States’,	 Journal of Economic 
History, 67, 3 (2007), pp.768–809. 

13 Linda Bryder, Below the Magic Mountain: A Social History of Tuberculosis in 



178 KATRINA FORD

Twentieth Century Britain, Oxford,	1988,	ch.1.
14	 Despite	medical	confidence	at	the	turn	of	the	century	in	the	sanatorium	treatment,	it	

was	not	until	after	World	War	II	that	an	effective	cure	for	tuberculosis	was	available,	in	the	form	
of	chemotherapy,	which	transformed	the	patient	experience	of	the	disease.	See	Bryder,	Below the 
Magic Mountain, pp.253–7,	and	Deborah	Ann	Dunsford,	‘Seeking	the	Prize	of	Eradication:	A	
Social History of Tuberculosis in New Zealand from World War Two to the 1970s’, PhD thesis, 
University	of	Auckland,	2008,	ch.	5.	

15 Waddington, Bovine Scourge, p.11.
16 ‘The Royal Commission on Tuberculosis’, British Medical Journal (BMJ), 30	April	

1898, p.1151.
17	 Tuberculin	was	a	serum	derived	from	the	 tubercle	bacillus,	originally	developed	by	

Robert	Koch	in	the	early	1890s	as	a	treatment	for	tuberculosis.	While	it	proved	a	failure	as	a	cure,	
it	was	observed	that	when	injected	into	people	and	animals	infected	with	the	tubercle	bacillus,	
it	produced	a	rise	in	temperature.	Thus,	veterinary	scienctists	quickly	reframed	tuberculin	as	a	
valuable	diagnostic	tool	for	bovine	tuberculosis	and	it	became	central	to	schemes	to	stamp	out	
the disease in cattle.

18 Waddington, Bovine Scourge, pp.12–13.
19	 J.	McFadyean,	‘The	Prevention	of	Tuberculosis	in	Cattle’,	New Zealand Farmer, 26 

(1896), p.113.
20 Waddington, Bovine Scourge, pp.177–8.
21	 For	 the	 obstacles	 to	 efforts	 in	 Britain	 to	 control	 bovine	 tuberculosis	 in	 cattle,	 see	

Waddington, Bovine Scourge, pp.175–84. 
22 Ibid.; Worboys, pp.223–5.
23	 For	 discussion	 of	 Koch’s	 pronouncement,	 and	 the	 response	 of	 the	 international	

scientific	community,	see	Rosenkrantz,	pp.156–61,	and	Waddington,	Bovine Scourge, pp.112–
20. 

24 ‘Tuberculosis Commission Final Report’, Evening Post (EP), 13 July 1911, p.7. See 
also	Jim	Phillips	and	Michael	French,	‘State	Regulations	and	the	Hazards	of	Milk,	1900–1939’,	
Social History of Medicine, 12, 3 (1999), p.375.

25 Dr Harold Turbott’s study of tuberculosis amongst East Coast Māori in the 1930s 
showed the incidence of tuberculosis was about ten times higher than among Pākehā. Linda 
Bryder,	 ‘“If	 preventable,	why	 not	 prevented?”:	The	New	Zealand	Response	 to	Tuberculosis,	
1901–1940’, in Linda Bryder, ed., A Healthy Country: Essays on the Social History of Medicine 
in New Zealand,	Wellington,	1991,	pp.123–6;	Derek	A.	Dow,	Safeguarding the Public Health: A 
History of the New Zealand Department of Health, Wellington, 1995, pp.117–19.
26	 Bryder,	‘If	preventable’,	pp.110–12.
27	 See	 for	 example,	 ‘Health	 of	 Live	 Stock	 in	Great	 Britain’, Otago Witness (OW), 5 

January 1893, p.6; ‘Tuberculosis in Man and Beast’, Tuapeka Times, 18 January 1899, p.2; 
‘Milk	from	Tuberculous	Cows’,	Hawera and Normanby Star, 5 July 1900, p.4; ‘Tuberculosis’, 
Wanganui Herald (WH), 25 July 1901, p.2; ‘Consumption’, Auckland Star (AS), 25 July 
1901,	p.5;	‘Tuberculosis	–	Bovine	and	Human’,	OW,	11	September	1901,	p.43;	‘The	Crusade	
Against	Consumption	–	Dr	Koch’s	Remarkable	Pronouncement	–	Its	Bewildering	Effect’,	EP, 
28 September 1901, p.3; ‘Tuberculosis – The International Conference – The Transmission of 
Bovine	Disease’,	AS, 28	October	1902,	p.5;	‘Milk	and	Tuberculosis’,	EP, 4 February 1907, p.6; 
‘Tuberculosis of Man and Cattle’, OW, 17	April	1907,	p.6;	‘Tuberculosis	Commission	–	Final	
Report – Measures for Safeguarding the Public Health’, EP, 13 July 1911, p.7. See also James 
Mason’s	 response	 to	Koch’s	announcement	 in	his	first	 report	 as	Chief	Health	Officer,	Public	
Health, Appendices to the Journals of the House of Representatives (AJHR),	H-31,	1901,	p.12.
28	 Nightingale,	pp.80–81;	Dow,	p.76.	Nightingale	is	the	only	historian	to	have	discussed	

bovine	tuberculosis	in	New	Zealand	in	any	detail.	



179GERMS, DAIRYING & PUBLIC HEALTH

29	 John	McFadyean,	‘The	Suppression	of	the	Contagious	Diseases	of	Animals’,	BMJ,	6	
October	1894,	p.758;	J.	McFadyean,	‘Prevention	of	Tuberculosis	in	Cattle’,	p.113.	McFadyean 
was	a	 leading	British	veterinary	scientist,	and	Principal	of	 the	Royal	Veterinary	College.	For	
details	of	McFadyean’s	career	and	 influence,	see	H.F.	Oxbury,	 ‘McFadyean,	Sir	John	(1853–
1941)’, Oxford Dictionary of National Biography,	Oxford,	2004,	www.oxforddnb.com.ezproxy.
auckland.ac.nz/view/article/37710	(accessed	1	June	2010),	and	Ian	Pattison,	‘John	McFadyean	
and	the	Journal	of	Comparative	Pathology	and	Therapeutics’,	Journal of Comparative Pathology, 
139 (2008), pp.154–9.

30 See Bryder, Below the Magic Mountain, pp.23–25; Georgina D. Feldberg, Disease and 
Class: Tuberculosis and the Shaping of Modern North American Society, New	Brunswick,	NJ,	
1995, pp.33–35.
31	 For	details	of	Gilruth’s	life	and	career,	see	Tony	Nightingale,	‘Gilruth,	John	Anderson’,	

from	the	Dictionary	of	New	Zealand	Biography,	Te	Ara	–	the	Encyclopedia	of	New	Zealand,	
updated 1 September 2010, www.TeAra.govt.nz/en/biographies/3g11/1 (accessed 15 June 2011).

32 New Zealand Statutes (NZS), 1893, pp.241–5.
33 NZS, 1893, p.245.
34 Report of the Department of Agriculture (RDA),	1894,	p.45.
35	 RDA,	1895,	p.32.
36	 RDA, 1896,	 p.43.	 Park	 wrote	 the	 report	 while	 Gilruth	 was	 training	 at	 the	 Pasteur	

Institute	in	Paris.	Park	was	originally	a	graduate	of	the	Glasgow	Veterinary	College,	but	had	come	
to	New	Zealand	from	Tasmania,	and	had	been	commissioned	by	the	Queensland	government	
to	investigate	tuberculosis	in	cattle	in	1893.	These	Australian	experiences	would	have	shaped	
his	understanding	of	the	disease	in	New	Zealand.	See	‘Tuberculosis	in	Cattle:	A	Report	by	Mr	
Archibald	 Park’,	Mercury, 31 July 1893, p.3; ‘Early History of the Veterinary Profession in 
Australia:	W.T.	Kendall’,	Australian Veterinary History Record, 41 (2004), pp.2–10.
37	 ‘Diseases	in	Stock’,	OW, 2 July 1902, p.17. 
38	 Ibid.	For	further	references	to	New	Zealand’s	reputation	for	healthy	livestock,	see	‘The	

Threatened	Spread	of	Anthrax’,	New Zealand Farmer,	21	(1901),	p.506;	RDA,	1908,	pp.421–2.	
For	New	Zealand	as	‘a	healthy	country’,	see	Keith	Sinclair,	A Destiny Apart: New Zealand’s 
Search for National Identity, Wellington, 1986, p.83; Miles Fairburn, The Ideal Society and 
Its Enemies: The Foundations of Modern New Zealand Society, 1850–1900, Auckland,	1989,	
ch.1; Linda Bryder, ‘Introduction’, in Bryder, ed., A Healthy Country, p.4; James Belich, 
Making Peoples: A History of the New Zealanders From Polynesian Settlement to the End of the 
Nineteenth Century, Auckland,	1997,	pp.289–300,	and	Robert	Grant,	‘New	Zealand	“Naturally”:	
Ernst	 Dieffenbach,	 Environmental	 Determinism	 and	 the	 Mid	 Nineteenth-Century	 British	
Colonization	of	New	Zealand’,	New Zealand Journal of History, 37, 1 (2003), pp.25–27.

39 ‘Report of the Tuberculosis Commission’, BMJ, 27	 April	 1895,	 p.947;	 ‘Dairy	
Skimmings	–	Butter	and	Tuberculosis’,	New Zealand Farmer, 15	(1895),	p.187;	RDA,	1908,	
p.175;	RDA, 1909,	pp.103–4;	‘Fifteen	Years’	Work	–	The	Chief	Veterinarian’,	EP, 11 January 
1909, p.3.
40	 ‘Tuberculosis	 and	 the	 Milk	 Supply:	A	 Practical	 Experiment’,	 BMJ,	 24	 September	

1898,	p.919;	‘The	Prevention	of	Tuberculosis’,	BMJ,	15	October	1898,	p.1170.	
41	 Russell	 to	 Mason,	 16	 June	 1898,	 Correspondence	M-R	 1901–1902,	 77–075–1/10,	

Mason	Papers,	MS	Papers	77–075,	Alexander	Turnbull	Library,	Wellington	(ATL).	Mason	and	
Gilruth	both	came	from	the	small	Scottish	town	of	Arbroath.	It	is	likely	Gilruth’s	efforts	to	grapple	
with	the	problem	of	bovine	tuberculosis	influenced	Mason’s	campaign	against	tuberculosis	when	
he	became	Chief	Health	Officer	in	1901.
42	 This	was	an	important	part	of	the	context	behind	the	government’s	decision	to	appoint	

Gilruth	as	the	first	Government	Bacteriologist	in	1898.	See	Katrina	Ford,	‘The	Tyranny	of	the	
Microbe:	 Microbial	 Mentalities	 in	 New	 Zealand,	 c.1880–1915’,	 PhD	 Thesis,	 University	 of	



180 KATRINA FORD

Auckland,	2013,	pp.49–54.
43 New Zealand Parliamentary Debates (NZPD), 1899, 109, p.341.
44	 ‘Stock	and	Grazing	Notes’,	OW, 23 December 1903, p.8.
45	 AS,	31	October	1902,	p.4.
46	 Tooley	Street	was	an	area	of	warehouses	adjacent	to	the	River	Thames	in	London	from	

which the importers handling New Zealand dairy produce operated. The term ‘Tooley Street’ 
was often used in a more general sense to denote the whole system of merchants and agents 
involved	in	importing	dairy	produce	in	Britain.	See	H.G.	Philpott,	A History of the New Zealand 
Dairy Industry, Wellington, 1937, pp.293–4. 

47 Barnes, pp.123–4.
48	 RDA,	 1895,	 p.32; RDA,	 1896,	 p.xxi.	 This	was	 at	 the	 time	 tuberculin	 began	 to	 be	

widely	used	in	Europe.	Waddington,	‘To	stamp	out	“so	terrible	a	malady”:	Bovine	tuberculosis	
and tuberculin testing in Britain, 1890–1939’, Medical History, 48 (2004), 29–48, p.33.
49	 RDA, 1899,	p.xv.
50	 RDA, 1898, pp.xi–xii.
51 ‘Report of the Tuberculosis Commission’, BMJ, 27	 April	 1895,	 p.947;	 ‘Farm	 &	

Garden	–	Bovine	Tuberculosis’,	Taranaki Herald (TH), 11 September 1897, p.3; ‘Tuberculosis 
in Cattle’, Bay of Plenty Times,	6	April	1898,	p.3;	‘Royal	Commission	on	Tuberculosis’,	BMJ,	30	
April	1898,	pp.1151–2.	Subsequent	research	found	that	the	milk	of	cows	with	no	clinical	signs	
of	tuberculosis	could	contain	tubercle	bacilli.	Faecal	contamination	of	the	milk	during	milking	
also	become	regarded	as	a	major	 issue,	as	 the	faeces	of	 infected	cows	were	found	to	contain	
large	amounts	of	 tubercle	bacilli.	See	RDA, 1908, pp.171–4; ‘Third Interim Report of Royal 
Commission’, OW, 24 March 1909, p.8. 
52	 RDA, 1900, pp.70–71.
53 Nightingale, p.82.	Reakes	joined	the	Department	of	Agriculture	in	1897,	and	took	over	

from Gilruth as Chief Veterinarian when the latter resigned in 1908. He later became Director-
General	of	the	Department	of	Agriculture.
54	 RDA,	1899,	p.72.
55	 See	for	example		James	Belich,	Paradise Reforged: A History of the New Zealanders 

from the 1880s to the Year 2000, Auckland,	2001,	p.59,	on	the	‘quick	uptake	of	new	methods	and	
technology’ amongst New Zealand’s small farmers. 
56	 RDA, 1899,	p.xv.
57	 RDA,	1900,	p.87.	
58	 RDA,	1900,	p.161.
59 ‘The Tuberculin Test Question’, New Zealand Farmer, 21 (1901), p.214.
60	 RDA, 1900,	p.161;	RDA, 1901, pp.196–202; ‘Disease in Dairy Cows – Inspection in 

Christchurch’, OW, 23	December	1903,	p.9;	‘The	Tuberculin	Test	–	Its	Undoubted	Efficiency	–	
Chief Veterinarian’s Opinion’, Poverty Bay Herald (PBH), 22	August	1904,	p.2.	

61 ‘Tuberculin Test for Cattle’, EP, 3 May 1901, p.7.
62	 Dr	W.	Chapple,	‘Tuberculosis	in	Man	and	Animals’,	Transactions and Proceedings of 

the New Zealand Institute (TPNZI), 26 (1893), pp.529–30; ‘Veterinary Queries’, New Zealand 
Farmer, 14 (1894), p.442; ‘Tuberculosis in Cattle’, New Zealand Farmer, 17 (1897), p.192.
63	 RDA,	p.200.
64	 ‘The	Tuberculin	Test	as	it	Affects	Dairymen’,	OW,	23	December	1903,	p.8.
65	 ‘Disease	 in	Cattle	–	Alleged	Failure	of	 the	Tuberculin	Test’,	TH, 1 May 1901, p.2; 

‘Tuberculin	Test	in	Hawke’s	Bay’,	New Zealand Farmer, 21 (1901), p.271.
66 ‘The Inspection of Dairy Herds’, Southland Times, 8 December 1903, p.2.; 

‘Tuberculosis in Canterbury Dairy Herds’, OW, 16 December 1903, p.17; ‘Disease in Dairy 
Cows – Inspection in Christchurch’, OW, 23 December 1903, p.9. 

67 ‘The Inspection of Dairy Cattle’, OW, 16 December 1903, p.10.



181GERMS, DAIRYING & PUBLIC HEALTH

68 ‘Practical Usefulness of Tuberculin’, New Zealand Farmer, 19 (1899), p.125. 
69 ‘The Inspection of Dairy Cattle’, OW, 16 December 1903, p.10; ‘The Tuberculin Test 

as	it	Affects	Dairymen’,	OW, 23 December 1903, p.8.
70	 ‘Anthrax,	Actinomycosis,	Tuberculosis.	What	are	They?’,	Mataura Ensign, 19 October 

1895, p.2.
71 ‘The Passing of a Scare’, New Zealand Farmer, 21 (1901), p.447.
72	 For	references	 to	 the	use	of	 tuberculin	as	an	experiment,	 rather	 than	a	scientifically	

established	 technique,	 see	 ‘The	 Dairy	 Industry	 –A	 Grievance	 About	 Inspection’,	 OW, 23 
December 1903, p.29; ‘The Inspection of Dairy Cattle’, OW, 16 December 1903, p.10; ‘The 
Tuberculin	Test	as	it	Affects	Dairymen’,	OW, 23 December 1903, p.8.

73 ‘Notes on Rural Topics’, OW, 29 May 1901, pp.7–8.
74	 Vaughan	Wood	 and	Eric	 Pawson,	 ‘Flows	 of	Agricultural	Knowledge’,	 in	Brooking	

and Pawson, eds, Seeds of Empire,	pp.139–58,	and	Marvin	Sundstrom,	‘Technological	Transfer:	
The	Case	of	Canadian	Involvement	in	the	New	Zealand	Dairy	Industry,	1880–1920’,	Journal of 
Rural Studies, 2,	2	(1986),	p.105,	emphasized	the	importance	of	the	New	Zealand	agricultural	
press	as	conduits	for	information	about	international	developments;	Rollo	Arnold,	New Zealand’s 
Burning: The Settlers’ World in the mid 1880s, Wellington, 1994, pp.229–30, also noted the 
strong	global	element	in	New	Zealand	farming	journals.

75 ‘Tuberculin’, New Zealand Farmer,	15	(1895),	p.454;	‘Objections	to	Tuberculin’,	New 
Zealand Farmer, 21 (1901), p.47; ‘Tuberculin Test Question’, p.241; ‘Passing of a Scare’, p.448.
76	 RDA, 1901,	 p.196.	 In	 the	United	 States,	 the	 battle	 over	 tuberculin	 testing	 became	

particularly	 intense,	 with	 farmer	 resistance	 often	 tied	 to	 notions	 of	 individualism	 and	
libertarianism	in	the	face	of	government	interference.	See	Olmstead	and	Rhode,	pp.768–809.

77 ‘Agricultural Affairs’, EP, 16 July 1904, p.12; ‘Agricultural and Pastoral News’, OW, 
6 July 1904, p.22; ‘Political Notes’, EP, 11 August 1904, p.5; ‘Parliamentary Notes’, PBH, 28 
July 1904, p.2; ‘Political Notes’, WH, 29 July 1904, p.5; ‘NZ Parliament’, OW, 10 August 1904, 
p.32.
78	 For	the	growing	political	influence	of	the	‘protein	farmers’	in	New	Zealand	in	this	era,	

see Belich, Paradise Reforged, pp.149–53.
79 ‘Stock and Grazing Notes’, OW, 23 December 1903, p.8; ‘Tuberculosis in Cattle’, OW, 

30 December 1903, p.6; ‘Local and General’, EP, 2 August 1904, p.4.
80 ‘Local and General’, EP, 2 August 1904, p.4.
81 ‘Tuberculosis in Cattle’, OW, 30 December 1903, p.6.
82 Towards the end of the decade, Gilruth and Reakes both complained that the division 

had little to do with the control of bovine tuberculosis, apart from responding to the occasional 
request for tuberculin testing. RDA, 1908, p.165; RDA, 1909, pp.101–3.

83 RDA, 1909, p.102. 
84 Bovine tuberculosis remains a problem in New Zealand, largely due to the existence of 

TB amongst wild possum populations, which infect cattle. Efforts to eradicate possums include 
the highly controversial 1080 poisoning programme. See Gerard Hutching, ‘Possums – TB and 
possum control’, Te Ara – the Encyclopedia of New Zealand, updated 1 March 2009, http://
www.TeAra.govt.nz/en/possums/5 (accessed 7 April 2011).
85	 Anita	Kildebaek	Nielsen,	‘The	making	of	scientific	butter:	injecting	scientific	reasoning	

into agriculture’, Endeavour, 28, 4 (2004), pp.167–71, 168–9.
86 Ibid., pp.169–70. A starter was a substance added to the separated milk which contained 

specific	bacteria	to	create	a	particular	flavour.	A	starter	could	be	home-made,	but	commercial	
preparations were used increasingly in the early twentieth century. J. Pedersen, ‘Starters: Their 
Preparation and Use’, Journal of Agriculture, 7, 2 (1913), pp.140–6, gave an account of the 
development of starters, and the main brands of commercial starters in use in the early twentieth 
century. 



182 KATRINA FORD

87 According to Brooking, Lands for the People? The Highland Clearances and the 
Colonisation of New Zealand: A Biography of John McKenzie, Dunedin, 1996, p.162, John 
McKenzie, Minister of Agriculture 1892–1900, was responsible for this recruitment policy. 

88 ‘Agriculture’, New Zealand Official Year Book (NZOYB), 1895, p.325.
89 For references to New Zealand as ‘the Denmark of the South’, see ‘Agriculture’, 

NZOYB, 1895, p.325; ‘Agriculture’, NZOYB, 1897, p.422; ‘Dairying’, NZOYB, 1898, p.427. 
For general references to the Danish dairy industry as a model for the New Zealand industry, 
see Ernest Roberton, ‘Milk as a Vehicle of Disease’, Transactions and Proceedings of the 
Royal Society of New Zealand, 23 (1890), pp.570–87, p.587; RDA, 1896, p.24; RDA, 1897, 
p.103; RDA, 1902, p.197; RDA, 1904, p.26; RDA, 1906, p.59; RDA, 1909, p.13; J.A. Kinsella, 
Agriculture in Other Lands, Wellington, 1906, pp.29–30; Agricultural, Pastoral and Stock 
Committee, Proposed Dairy Regulations (Report on), Together with Minutes of Proceedings and 
Evidence, AJHR, 1908, I-12A, pp.1, 4, 28–29.

90 See for example, RDA, 1893, p.41; RDA, 1894, p.176; RDA, 1895, pp.75–6, 78, 80–1, 
88–9; RDA, 1896, pp.75–6, 79, 81, 84, 86, 89–90. 

91 ‘Farm and Station – Notes on Rural Topics’, OW, 2 November 1893, p.6.
92 RDA, 1903, p.208.
93	 Gilruth	conducted	research	into	the	cause	of	fishy	butter	for	a	number	of	years.	RDA, 

1901, p.29; RDA, 1903, pp.53–54, 317–18; Kinsella, pp.8–9. 
94 C.J. Reakes, D. Cuddie and H.A. Reid, ‘Fishy Flavour in Butter – A Preliminary Note 

on an Inquiry into the Cause of the Defect’, Journal of the Department of Agriculture (JDA), 4, 
1 (1912), pp.1–6.

95 RDA, 1906, p.73; RDA, 1908, p.37; RDA, 1906, p.74; RDA, 1908, pp.205–6; D. 
Cuddie, ‘Milking Machines’, New Zealand Journal of Agriculture, 7, 1 (1913), pp.44–45.

96 RDA, 1907, p.38.
97 RDA, 1900, pp.169–78. 
98 Ibid., p.171.
99 Ibid., p.178.
100 RDA, 1903, pp.202, 208–9. 
101 Public Health, AJHR, H-31, 1901, p.11; AJHR, H-31, 1902, p.9; AJHR, H-31, 1904, 

p.xiii; AJHR, H-31, 1906, pp.ii–iii; AJHR, H-31, 1907, pp.viii–ix; AJHR, H-31, 1908, p.77; J.M. 
Mason, Sidelights on the Work of a Health Officer, Wellington, 1908, p.7.

102 Public Health, AJHR, 1908, H-31, p.77.
103 RDA, 1903, pp.201–2, 278–86; RDA, 1904, pp.164, 167–75; RDA, 1906, p.285; 

RDA, 1907, p.380; RDA, 1908, pp.205–6; RDA, 1909, p.101. See also references to Gilruth’s 
work on contagious mammitis and its relationship to outbreaks of sore throat in Public Health, 
AJHR, 1905, H-31, pp.23–24. 

104 RDA, 1903, pp.279–80. For research into human streptococcal infections in the early 
twentieth century, see W.D. Foster, A History of Medical Bacteriology and Immunology, London, 
1970, pp.171–7.

105 RDA, 1903, pp.279–80.
106	 Alan	Czaplicki,	‘“Pure	Milk	Is	Better	Than	Purified	Milk”:	Pasteurization	and	Milk	

Purity in Chicago, 1908–1916’, Social Science History, 31, 3 (2007), p.413, has characterized 
farm	 sanitary	 regulations	 as	 an	 older	method	of	milk	 purification	 that	 predated	 bacteriology.	
However, this underestimates the impact of bacteriological concepts of hygiene upon dairy 
science, which supported the arguments for more stringent and detailed dairy regulations in the 
early twentieth century.

107 RDA, 1901, p.63.
108 P.J. Gibbons, ‘Milk Quality: An Example of Bureaucratic Growth’, Journal of Public 

Administration, 40, 1 (1978), pp.62–71, situates the genesis of the 1908 regulations in the contest 



183GERMS, DAIRYING & PUBLIC HEALTH

between the Department of Public Health and the Department of Agriculture over who had 
responsibility for oversight of the milk supply.

109 RDA, 1908, pp.422–3. See also Philpott, p.129, for discussion of the legislation.
110 ‘Dairy Regulations’, Marlborough Express, 9 September 1908, p.3; ‘Dairy 

Regulations’, Star, 12 September 1908, p.4. For the amended regulations that were tabled in 
parliament after consideration by the Agricultural, Pastoral and Stock Committee, see Reports 
of the Agricultural, Pastoral and Stock Committee, AJHR, I-12, 1908, p.3. The clause requiring 
farmers to wash their hands after milking each cow was dropped, presumably because of 
complaints it was impractical. 

111 NZPD, 1894, 86, p.641.
112 NZPD, 1898, 105, p.60.
113 RDA, 1906, p.145.
114	 This	was	a	major	theme	in	the	witness	statements	given	to	the	Agricultural,	Pastoral	

and Stock Committee, Proposed Dairy Regulations, AJHR, I-12A.
115 ‘The Dairy Regulations – Meetings at Okato’, TH, 22 September 1908, p.7.
116 Ibid.
117 See the debate on the dairy regulations, NZPD, 1908, 145, pp.67–70. See also David 

Hamer, The New Zealand Liberals: The Years of Power, 1891–1912, Auckland, 1988, p.309.
118  NZPD, 1908, 145, pp.67, 70, 1186–7.
119	 See	for	example	‘Mr	R	McNab’,	Bush Advocate, 19	November	1908,	p.4;	‘Personal’,	

TH, 25	November	1908,	p.4;	‘In	Defence	of	Mr	McNab’,	WH,	17	December	1908,	p.4.	See	also	
Hamer, pp.161–2, for reference to McNab’s surprising loss of his seat in 1908, which Hamer 
attributes	to	the	growing	influence	of	farming	interests	in	Gore.	Brooking,	Lands for the People?, 
p.168,	suggests	McKenzie’s	ability	to	forge	a	rural	consensus	explains	why	farmers	were	less	
alienated by the legislation of the 1890s, compared with their reaction in 1908. 

120 See Hamer, pp.160–5, for the declining power of the Liberals in the early twentieth 
century, and Belich, Paradise Reforged,	pp.146–56,	for	the	‘Rise	of	Farmer	Backbone’	and	the	
ascendency of Massey and the Reform Party.

121 See F.S. Maclean, Challenge for Health: A History of Public Heath in New Zealand, 
Wellington,	 1964,	 p.165,	 and	 Peter	 J.	Atkins,	 ‘The	 Pasteurisation	 of	 England:	 the	 Science,	
Culture	and	Health	Implications	of	Milk	Processing,	1900–1950’,	 in	David	F.	Smith	and	Jim	
Phillips, eds, Food, Science, Policy and Regulation in the Twentieth Century, London, 2000, 
pp.39–40.	Atkins	observes	 that	 as	 the	 technology	 in	 this	 era	was	 still	 so	unreliable,	much	of	
the	milk	was	heated	unevenly,	making	it	even	more	dangerous	as	a	medium	for	the	growth	of	
bacteria. 
122	 ‘Apparatus	 for	 Pasteurising	 and	 Cooling	 Milk’,	New Zealand Farmer, 11 (1891), 

p.314;	‘Pasteurised	or	Sterilised	Milk’,	New Zealand Farmer, 16 (1896), p.42; ‘Pasteurisation 
and	 Sterilisation	 of	Milk	 and	Cream’,	New Zealand Farmer, 17 (1897), p.333; Pasteurising 
Milk	and	Cream’,	New Zealand Farmer,	20	(1900),	p.463;	‘Pasteurising	Milk’,	New Zealand 
Farmer, 21 (1901), p.350; ‘Pasteurisation’, New Zealand Farmer, Special Supplement, Dairy 
and Horticulture Conferences, 21 (1901), p.18. Many of these articles highlighted the distinction 
between	sterilized	milk	(heated	to	boiling	temperature),	and	pasteurized	milk	(heated	to	lower	
temperatures),	to	counter	opposition	to	pasteurization	on	the	basis	of	the	public	prejudice	against	
the	taste	of	boiled	milk.
123	 RDA, 1893,	p.41;	RDA,	1894,	p.125; RDA,	p.ix;	RDA,	1897,	pp.103–4;	RDA, 1898, 

pp.106,	 113;	 RDA, 1900,	 pp.13–14;	 RDA, 1906,	 pp.46,	 59;	 RDA, 1909, pp.13, 28–30. See 
also	 ‘The	Pasteurisation	of	Milk	and	Cream’,	Hawera & Normanby Star, 17 June 1898, p.2, 
which	was	a	copy	of	the	Department	of	Agriculture’s	leaflet	on	the	subject,	written	by	one	of	its	
instructors with Gilruth’s help.

124 Nielsen, p.169.



184 KATRINA FORD

125	 C.J.	Reakes,	‘The	Prevention	of	Tuberculosis	–	Pasteurisation	Demonstration	at	Glen	
Oroua’, JDA, 2,	2	(1911),	pp.63–66;	D.	Cuddie,	‘Pasteurisation	of	Skim	Milk’,	JDA, 2, 4 (1911), 
pp.203–5;	C.J.	Reakes,	‘Pasteurisation	of	Separated	Milk	–	Demonstration	at	Glen	Oroua’,	JDA, 
2,	6,	(1911),	pp.360–4;	‘Pasteurising	of	Skim	Milk’,	Journal of Agriculture, 7, 4 (1913), p.36.
126	 Atkins,	‘Pasteurisation	of	England’,	p.39, notes	that	the	adoption	of	pasteurization	was	

also slow in Britain, compared to Europe. 
127	 RDA,	1897,	p.103.
128	 RDA, 1909, p.13. The total number of dairy factories comes from Philpott, Table 10, 

p.397.
129	 RDA,	1900,	pp.13–14.
130	 ‘National	Dairy	Association	Meeting,	New Zealand Farmer, 27 (1906), pp.562–3. 
131	 ‘Benefits	of	Pasteurisation’,	Thames Star, 26	June	1907,	p.2;	‘Skim	Milk	Pasteurisation’,	

EP, 26 July 1909, p.8; ‘Pasteurisation’, Hawera & Normanby Star, 25 June 1910, p.6.
132 Nielsen, p.168.
133	 Gillian	Colcough,	‘Filthy	Vessels’:	Milk	Safety	and	Attempts	to	Restrict	the	Spread	of	

Bovine	Tuberculosis	in	Queensland’,	Health and History, 12, 1 (2010), pp.17–18.
134 See Mein Smith, pp.92–94,	 for	discussion	of	 the	controversy	over	pasteurization	 in	

the	city	of	Christchurch	in	the	first	half	of	the	twentieth	century.	For	the	British	context	of	the	
debates	over	the	merits	of	pasteurization,	see	also	Waddington,	Bovine Scourge, p.160; Bryder, 
Below the Magic Mountain, pp.135–6;	Atkins,	‘Pasteurisation	of	England’,	pp.37–51.	For	the	
American	context,	see	Daniel	Block,	‘Purity,	Economy,	and	Social	Welfare	in	the	Progressive	
Era	Pure	Milk	Movement’,	Journal for the Study of Food and Society, 3, 1 (1999), pp.20–27, and 
Alan	Czaplicki,	pp.411–33.
135	 Atkins,	‘Pasteurisation	of	England’,	p.38.
136	 ‘How	the	City	of	Auckland	is	Supplied	with	Milk’,	New Zealand Farmer, 22 (1902), 

p.554.	See	also	Alec	Brown,	Town Milk: A History of Auckland’s Town Milk Supply, Auckland,	
1992, p.19.
137	 ‘The	Microbe	in	the	Dairy’,	OW,	7	August	1901,	p.6.
138 NZPD, 1910, 151, p.306.
139	 Appendix	III	–	Minutes,	Reports	of	the	Proceedings	etc.	of	the	Hospitals	Conference,	

June	1911,	AJHR,	1911,	H-31,	p.177.
140 Ibid., p.179. 
141	 Mein	 Smith,	 p.91.	 Mein	 Smith	 has	 noted	 the	 association	 of	 drinking	 raw	 milk	

with ‘Britishness’ in 1950s New Zealand, but this is not apparent in the arguments against 
pasteurization	 in	 this	 earlier	 era.	 Compulsory	 pasteurization	 of	 the	 milk	 supply	 remained	 a	
contentious	issue	in	New	Zealand,	and	the	sale	of	raw	milk	was	not	banned	until	1953.	See	also	
Dow, p.170.
142	 RDA,	1900,	p.169.


