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Abstract

There has been a history of dairy development programs in tropical Asia that 
have either failed or required major revisions, for a variety of reasons.  There have 
been obvious biological factors such as overestimating the level of performance of 
milking stock, or underestimating the required farm inputs to achieve targets for 
milk production and reproduction. All too often these programs suffer because of 
incorrect assumptions on the impact of the tropical environment on cow comfort, 
animal health, feed quality or cow appetites. However the most common reason is 
the lack of proper planning, both long and short term. This review discusses planning 
requirements for three scenarios, namely regional programs, “greenfield” sites and 
trouble shooting problems on existing farm developments.       
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Introduct�on

The last 20 years of da�ry research, development and extens�on �n many 
Western countr�es has produced qu�te soph�st�cated da�ry product�on systems. 
Herd s�zes have grown, eff�c�ent feed�ng systems have evolved and many farmers 
rout�nely mon�tor test results on the�r cows for m�lk product�on, compos�t�on and 
qual�ty and for mast�t�s. They then use th�s �nformat�on for mak�ng dec�s�ons on 
cull�ng m�lk�ng cows and for breed�ng genet�cally �mproved stock. H�gh labour costs 
have led to much mechan�sat�on, such as mach�ne m�lk�ng, forage conservat�on and 
feed�ng stock, wh�le cows graz�ng at pasture are able harvest the�r own forages more 
eff�c�ently than can farmers.  Low populat�on pressures, hence relat�vely cheap land, 
have allowed farms �n Western countr�es to expand �n both s�ze and cow numbers.

Unfortunately th�s has not been the case for small holder da�ry farmers �n most 
As�an countr�es.  Be�ng �n the trop�cs, feed qual�ty suffers from h�gh temperatures, 
hum�d�t�es and often strongly seasonal ra�nfall patterns. Da�ry cows are temperate 
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an�mals w�th thermo neutral (comfort) zones closer to 10°C than to 30°C.  Furthermore, 
h�gh hum�d�t�es reduce feed �ntakes wh�ch exaggerate the adverse effects of h�gh 
f�bre forages on appet�te.  A good measure of heat stress, the Temperature Hum�d�ty 
Index, shows m�lk�ng cows �n the lowlands of the hum�d trop�cs to be �n the “h�gh 
stress” and “reduced performance” zones for much of most days throughout the 
year.  Many da�ry spec�al�sts correctly argue that potent�ally h�gh performance da�ry 
breeds, such as Fr�es�ans, may not necessar�ly be the best cattle genotype for trop�cal 
reg�ons, except �n h�ghland areas or those w�th low hum�d�t�es.

There are many soc�o-econom�c reasons why the eff�c�ency of small holder da�ry 
farm�ng �n As�a has not greatly �mproved over the last two decades.  Granted, numbers 
of cows has greatly �ncreased �n most As�an countr�es, largely through government 
support for soc�al welfare and rural development programs. The �ncreased demand 
for m�lk (accentuated through school m�lk programs) and the concept of nat�onal food 
secur�ty are the dr�v�ng forces beh�nd most da�ry development �n�t�at�ves.  However 
�n terms of feed �nputs per kg of m�lk produced or farm m�lk outputs, �mprovements 
have been slow.  Th�s �s demonstrated by the �nab�l�ty of v�rtually all da�ry �ndustr�es 
�n SE As�an to markedly �mprove the�r self-suff�c�enc�es �n m�lk over the last 10 
years (Moran 2009) hence reduce the�r rel�ance on �mported da�ry products.

In add�t�on to the above b�olog�cal constra�nts, the other major problem to 
ach�ev�ng nat�onal da�ry development product�on targets has unfortunately been a 
common human fa�l�ng, namely an �nab�l�ty to properly plan for such �n�t�at�ves, 
�n the short as well as the long term. Th�s paper d�scusses th�s problem at three 
levels, f�rstly at a reg�onal da�ry program level, secondly a “greenf�eld” or new farm 
development level and th�rdly, trouble shoot�ng an ex�st�ng da�ry farm that �s not 
perform�ng, even to expectat�ons. Many reg�onal da�ry development projects �nvolve 
the construct�on of a ser�es of med�um to large scale da�ry farms (say from 200 to 
1000 m�lk�ng cows) frequently on a “greenf�eld” s�te or one w�th l�ttle ex�st�ng da�ry 
�nfrastructure.  The th�rd level occurs all too often when poor plann�ng has resulted �n 
a new or ex�st�ng farm that does not ach�eve real�st�c product�on and prof�t targets.   

The �mportance of long term plann�ng �s paramount �n any da�ry development 
program. We often hear the comment “Fa�l�ng to plan �s plann�ng to fa�l”.  Unfortu-
nately th�s appl�es to much of the da�ry development around trop�cal SE As�a. 

Plann�ng da�ry programs

Regional dairy programs
A common problem w�th many reg�onal da�ry development programs �s the 

des�re to �ntroduce the stock long before the �nfrastructure has been fully prepared to 
support them. Import�ng pregnant da�ry he�fers prov�des a small w�ndow of opportu-
n�ty for the�r eventual calv�ng and m�lk product�on, but all too often th�s w�ndow �s 
too small to prepare for the�r change to a lactat�ng cow, requ�r�ng opt�mum feed�ng 



29Proceeding of the 2nd International Seminar on Animal Industry | Jakarta, 5-6 July 2012

and herd management to settle �nto the�r new, often more host�le, env�ronment. 
F�gure 1 l�sts ten steps that should be followed �n any large scale reg�onal da�ry 

development program. It �s essent�al to organ�se markets, m�lk processors, phys�cal 
and soc�al �nfrastructure before �ntroduc�ng stock. The actual cost of m�lk produc-
t�on cannot be determ�ned unt�l the stock are on s�te and the�r actual, rather than the�r 
pred�cted, levels of performance and requ�red �nputs can be quant�f�ed. 

An add�t�onal step that overr�des the success of all those �n F�gure 1 �s a planned 
and ongo�ng supply of f�nances to ensure each step actually occurs “on t�me and 
on budget”. Th�s requ�res a long term comm�tment from f�nanc�ers well before the 
program starts. Th�s budget must �ncorporate real�st�c levels of cow performance 
based on local �nformat�on or est�mates and not those from other, generally temperate 
and hence less stressful, env�ronments.  The budget obv�ously needs to �ncorporate a 
cash flow as well as long term loan repayments and should not plan for any prof�ts 
for several years �nto the programmed development.

A “greenfield” or new farm development site
Convert�ng a greenf�eld s�te �nto a prof�table and susta�nable da�ry farm also 

requ�res careful plann�ng.  The steps to take are s�m�lar to those �n F�gure 1 except 
that several of them would be taken for granted. For example, one would assume 
that there �s an ex�st�ng market and m�lk processors (Steps 1 and 2) or at least one 
that w�ll def�n�tely develop �n t�me to ut�l�se the raw m�lk from the new farm.  En-
sur�ng a susta�nable feed supply (Step 3) and su�table staff (both manager�al and 
general farm staff, Steps 4 and 5) are essent�al pr�or to �ntroduc�ng the stock.  

Step 6, tra�n�ng the staff, could be taken for granted as that would have been 
ascerta�ned pr�or to the project start�ng. The bas�c fac�l�t�es must be constructed be-
fore the stock arr�ve. Of greatest �mportance, the assurance of suff�c�ent and t�mely 
supply of f�nances �s essent�al to ensure the project does not stall at any step along 
the way.

Probably the most �mportant dec�s�on that needs to be made for a greenf�eld 
s�te �s the proposed stock�ng capac�ty, that �s the number of m�lk�ng cow un�ts to 
be ma�nta�ned per ha of forage product�on area.  One m�lk�ng cow un�t �s one adult 
cow plus 20% of �ts replacement he�fer, that �s assum�ng a 20% replacement rate per 
annum.  The farm should a�m to supply as much of the annual forage requ�rements 
as poss�ble, to g�ve the farm management team more control over the supply and 
qual�ty of such forages than �f they have to be purchased off farm.  The hardest part 
of th�s dec�s�on process �s the assumpt�on of annual growth rates of such forages.  
Th�s has been d�scussed �n deta�l by Moran (2005), who has concluded that to ensure 
all forages can be grown on farm, such target stock�ng capac�t�es should range 
from 7 to 10 m�lk�ng cow un�ts per ha forage product�on area.  Once th�s has been 
dec�ded, then a more real�st�c calculat�on can be made of the total tonnages of forage 
that need to be purchased.  The annual requ�rements for the other major da�ry feed, 
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namely concentrates (e�ther formulated or sourced as raw �ngred�ents) also needs to 
be ascerta�ned so that long term sources can be assured early �n the project.  

F�gure 1.  The ten steps to be followed �n any reg�onal da�ry development program

Net cash flow means an est�mate of farm expenses as well as farm �ncome.  
The major�ty of cash �s generated by the sale of m�lk. The shape of the lactat�on 
curve (Moran 2005) means that th�s can only be cons�stent from month to month 
w�th careful plann�ng to source da�ry stock at several t�mes dur�ng the early years of 
the project, and not all at once.  All too often such greenf�eld projects fa�l altogether 
or requ�re major cash flow rev�s�on because all the stock were �ntroduced at the 
same t�me.  
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Hitting the “white wall”
The above h�ghl�ghts a class�c scenar�o where “new” farmers enjoy a rap�dly 

�ncreas�ng cash flow when all cows calf down over a short t�me frame.  The farmer 
often then �ncreases h�s cash �nput, somet�mes �nto lower pr�or�ty �nvestments, 
neglect�ng the most �mportant ones, such as ma�nta�n�ng a h�gh qual�ty (hence 
h�gh �ntake) rat�on as cows approach m�d and late lactat�on and ensur�ng opt�mum 
reproduct�ve performance (us�ng fert�le bulls rather than depend�ng ent�rely on 
art�f�c�al �nsem�nat�on and ensur�ng all f�eld staff develop sk�lls �n heat detect�on).  
Pers�stency of m�lk product�on (as quant�f�ed by the average monthly decl�ne �n 
m�lk y�eld from peak) �s one of the often neglected, key measures of success of a 
feed�ng program.  It should be of the order of 8% rather than the all too common 
12% or more (Moran 2005).

All too often herd m�lk product�on rap�dly decrease as cows move �nto the�r 
less product�ve phases of the�r lactat�on phase, reduced cash flows follow and the 
farm’s net �ncome decl�nes to such an extent that �t’s long term v�ab�l�ty may be at 
r�sk.  Such scenar�os are rarely made publ�c as nat�onal pr�de can be at stake, hence 
�t �s often repeated by new, �nexper�enced �nvestors �n da�ry development.
  
Trouble shooting an existing dairy farm

Th�s can cause the b�ggest problem because errors �n des�gn and construct�on 
of fac�l�t�es, shortfalls �n suppl�es of feeds, part�cularly forages, and �nadequac�es �n 
manag�ng the stock may have already �ntroduced constra�nts on potent�al cow and 
farm performance.  We w�ll d�scuss th�s us�ng a theoret�cal case study based on an 
actual s�tuat�on.    

A 150 m�lk�ng cow free stall barn farm was establ�shed us�ng pregnant grade 
Fr�es�an he�fers, all �mported at the same t�me, �n a hot hum�d env�ronment �n 
trop�cal SE As�a. Insuff�c�ent area was allocated to forage product�on and very few 
staff had had much exper�ence w�th trop�cal da�ry farm�ng. W�th�n �ts f�rst 5 months 
of operat�on, m�lk�ng stock were suffer�ng from severe we�ght loss, stock (cows 
and calves) were dy�ng, m�lk y�elds fell to average only 7 kg/d, cows were not 
cycl�ng post-partum and there were �ncreas�ng new cases of mast�t�s occurr�ng every 
month.

Over the follow�ng 5 months the farm management, w�th consultant adv�ce, 
were prepared to �nvest �n a ser�es of farm �mprovements wh�ch had dramat�c 
benef�c�al effects of cow and farm performance. M�lk y�elds and body cond�t�on 
�ncreased and the cows started cycl�ng.  These farm �mprovements �ncluded:

•	 Develop�ng more area for forage product�on
•	 Introduc�ng a m�xer wagon to allow for blend�ng the �ngred�ents and 

mechan�cal feed del�very
•	 Concentrat�ng on rat�on formulat�on to balance energy, prote�n and other 

nutr�ent suppl�es
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• Introduc�ng a fermentable energy and a rumen degradable prote�n source
• Incorporat�ng a small amount of r�ce straw �n the d�et to prov�de phys�cally 

effect�ve f�bre
• Formulat�ng lower cost rat�ons to reduce feed costs
• Improv�ng new born calf hyg�ene and colostrum feed�ng
• Rout�nely Cal�forn�an Mast�t�s Test�ng cows followed by ant�b�ot�c treatment 

of subcl�n�cal mast�t�s cases and cull�ng chron�cally �nfested cows
• Purchas�ng bulls for natural mat�ng, rather than plann�ng to pract�ce art�f�c�al 

�nsem�nat�on
• Install�ng a water spr�nkler system and cool�ng fans for better cl�mate 

control
• Introduc�ng record�ng systems, us�ng both note books and computer software, 

to more closely mon�tor da�ly management pract�ces 
• Establ�sh�ng a computer system to quant�fy m�lk �ncome less feed costs and 

the proport�on of feed consumed by non-product�ve stock each day
• Sell�ng off bull calves and cull stock
• In�t�at�ng regular faecal and blood sampl�ng and vacc�nat�on protocols for 

better d�sease management
• Us�ng pregnancy d�agnos�s and record keep�ng for better reproduct�ve 

management
• Import�ng pregnant stock w�th a range of expected calv�ng dates
• Improv�ng on farm b�osecur�ty 

Over a 12 week per�od, follow�ng these �mproved management pract�ces:
• The number of cows dy�ng decreased from 5 per week to zero
• Feed �ntakes �ncreased from 8.4 to 15.0 kg DM/cow/day
• Average m�lk y�elds �ncreased from 6.4 to 13.6 L/cow/day
• Body cond�t�on scores �mproved from 2.3 to 5.6 un�ts (out of 8)
• The farm manager s�gned the consultant up for a further per�od
• The owner was seen more often w�th a sm�le on h�s face

Importing dairy stock from overseas
Very rarely, �f at all, can da�ry development programs rely on natural �ncreases 

of he�fers to populate the new reg�ons.  Calf mortal�t�es are just too h�gh �n most SE 
As�an countr�es.  For example, Moran (2011) rev�ewed the publ�shed data conclud�ng 
that a range of 15 to 25% pre-wean�ng and early post-wean�ng mortal�ty rates would 
be typ�cal on many trop�cal da�ry farms, �n contrast to the 3 to 5% cons�dered normal 
on well managed da�ry farms �n developed temperate countr�es. Such h�gh mortal�ty 
rates would also be �nd�cat�ve of large numbers of surv�v�ng calves that have suffered 
permanent health problems lead�ng to reduced l�fet�me performance. Therefore the 
only way to source more da�ry stock to �mprove farm and reg�onal m�lk outputs, 
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assum�ng they can be fed adequately, �s through an act�ve program of �mportat�on.  
Austral�a and New Zealand seem to be the countr�es of cho�ce, although Tha�land 
also has an act�ve da�ry he�fer export market espec�ally to Malays�a and V�etnam.

When cons�der�ng �mportat�ons of da�ry he�fers, there are two major dec�s�ons 
to be made, namely what genotype �s the most su�table and what age should they 
be on arr�val.  Unfortunately all too often, the f�rst �s cons�dered a “g�ven” by many 
dec�s�on makers who plan da�ry development pol�c�es.  That �s, they must be “black 
and wh�te”!  If the da�ry reg�on �s �n the h�ghlands (say above 800 to 1000 m above 
sea level) and or �n a reg�on w�thout extremes �n temperature and hum�d�ty, th�s �s 
often the correct dec�s�on.  However there seems l�ttle po�nt �n request�ng Fr�es�an 
he�fers out of dams that have produced 5000 L m�lk per lactat�on, because �t �s h�ghly 
unl�kely that the �mported he�fers or the�r progeny w�ll be managed well enough to 
ach�eve such m�lk y�elds, part�cularly �f they are to be run on smallholder farms.  In 
most cases, any da�ry genotype �mported from a developed country �s l�kely to be of 
h�gher genet�c mer�t that the typ�cal m�lk�ng cow �n trop�cal As�a. 

Jerseys or the�r crosses should be ser�ously cons�dered �n trop�cal da�ry systems 
when cl�mate constra�nts are apparent and/or when feed�ng and herd management �s 
very much sub opt�mum. They are smaller, hence have lower ma�ntenance requ�re-
ments, have better cl�mat�c tolerance (due both to lower m�lk y�elds and phys�cal 
character�st�cs such as sweat gland dens�ty and sk�n colour) and often better repro-
duct�ve performance. In areas where prem�ums encourage farmers to produce m�lk 
w�th h�gher sol�ds content, Jerseys also outdo Fr�es�ans.  There are other da�ry breeds 
that seem to perform better than Fr�es�ans �n the torr�d trop�cs such as Brown Sw�ss, 
or synthet�c breeds such as Austral�an Fr�es�an Sah�wals or the G�rolanda (from Bra-
z�l), wh�le the purebred Sah�wal (from Pak�stan) just�f�es further cons�derat�on.

The other dec�s�on to make �s whether to �mport pregnant he�fers or yearl�ng 
(v�rg�n) he�fers.  Pregnant he�fers are the most favoured because farmers get “two for 
the pr�ce of one”, assum�ng the foetus �s a da�ry genotype.  In add�t�on as the he�fer 
�s pregnant (at least d�agnosed as pregnant) she does not have to be mated soon on 
arr�val at her new home where there �s no guarantee that she w�ll eas�ly conce�ve.   
However w�th only a few months to adapt to her new env�ronment, there �s also no 
guarantee that that he�fer w�ll become a long term member of the m�lk�ng herd once 
she calves down.  All too often one hears stor�es of very h�gh numbers (up to 30 or 
40%) of �mported he�fers be�ng culled and slaughtered after hav�ng only one calf.  
The most l�kely reason �s that her poor feed�ng management post-calv�ng and her 
h�gher genet�c propens�ty to ut�l�se body reserves to produce m�lk, have comb�ned to 
result �n anoestrus for many, many months post calv�ng.  Such an�mals have become 
very expens�ve da�ry beef an�mals.  In the long run, yearl�ng he�fers may be better 
econom�c propos�t�ons than pregnant he�fers. 

Lastly and of equal �mportance when �mport�ng da�ry stock �nto trop�cal As�a, 
are �ssues of an�mal health.  All countr�es, both �mport�ng and export�ng countr�es 
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have d�sease management protocols.  Such protocols must be str�ctly enforced and 
regularly rev�ewed, �n case of new d�sease outbreaks �n countr�es of or�g�n. Foot 
and mouth d�seases and brucellos�s are the two most commonly talked about but 
there are others to cons�der.  In one recent example, two d�seases, namely bov�ne 
v�ral d�arrhoea (BVD) and �nfect�ous bov�ne rh�notrache�t�s (IBR) were �solated �n 
v�rtually every aborted foetuses ar�s�ng from one �mportat�on.  These can have long 
last�ng adverse �mpacts on cow performance so requ�re add�t�onal surve�llance to 
ensure they do not enter the country w�th the cons�gnment.           

Conclus�ons

Da�ry farm�ng would have to be one of the most soph�st�cated forms of l�ve-
stock product�on �n the world and should only be undertaken after careful and log�-
cal plann�ng, and w�th expectat�ons of a long term �nvestment before prof�ts accrue.  
To be successful, such development programs must �nvolve sourc�ng, or at least 
seek�ng support from, personnel w�th proven exper�ence �n both da�ry farm�ng prac-
t�ces and da�ry farm bus�ness management.  Much can be learnt from the l�tany of 
fa�led da�ry development projects throughout trop�cal As�a so these m�stakes w�ll 
not be repeated, as unfortunately occurs all too often.     
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