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Historically, ambient temperatures in the UK 
would not have been a limiting factor for summer 
milk production. However, there is an increasing 
body of evidence to suggest that even relatively 
low summer temperatures can negatively impact 
performance of our dairy herds.

Heat stress is known to have significant 
detrimental effects on milk production and 
quality, reproductive performance and immune 
function. Many of us will have had to live with the 
consequences brought about by our unusually 
hot UK summer last year, such as declining 
reproductive performance (including increased 
early embryonic losses), lower than anticipated 
milk yields and higher incidence of mastitis. So, 
are we all just getting hot under the collar for 
no reason or are there practical options that we 
can consider in order to help our cows better 
manage rising temperatures in the field and/or 
when housed?

Cow comfort zone
Dairy cows have a finite comfort zone within 
which they are happiest. At either end of this 
comfort zone are critical temperatures at which 
the cow becomes stressed and performance is 
reduced. Above the Higher Critical Temperature 
cows attempt to lose heat by sweating, but 
because they sweat at only 10% the rate of a 
human, they are much more susceptible to 
heat stress. The ideal ambient temperature 
for a dairy cow is between 41 and 77°F (5 - 
25°C), however this range is affected by many 
variables, including liveweight, breed, feeding 
level and level of production. Therefore, at 
temperatures of 20°C or greater a cow is 
susceptible to heat stress.

Why do cows prefer to be cool?
Dairy cows are homeothermic animals and 
need to maintain a constant body temperature 
of around 38.6°C (+/- 0.5°C) for efficient 
metabolism. To maintain this temperature, 
the heat generated from normal rumen 
digestion and metabolism must be lost to 
the environment. When that environmental 
temperature is high, this heat is lost more 
slowly, causing the cow’s body temperature to 
rise, resulting in heat stress. To dissipate body 
heat, dairy cows react by reducing feed intake 
(typically by 10-15%, but as much as 30%) 
and rumination time, are selective in what 
they eat (forages increase rumen activity and 
therefore heat production so cows will seek 
out concentrates or feeds that produce less 
heat), increasing respiration rate (>80 breaths 
per minute), standing time and water intake  

(by up to 20% and can drink up to 20L per 
minute!), excessive salivation, drooling and 
panting. This leads to a suboptimal rumen 
environment and function: lower rumen 
pH, lower volatile fatty acid and microbial 
protein production and nutrient digestibility. 
Requirement for maintenance increases as the 
cow attempts to lose body heat.

Heat stress is a result of a complex relationship 
between temperature and humidity. The 
Temperature Humidity Index (THI) is used 
to determine occurrence and severity of heat 
stress. Do you know the ambient temperature 
and relative humidity in your sheds? 

Figure 1 on the next page, shows the amount of 
time we spent above the heat stress threshold 
in the South West last summer.
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As I am writing this article, it seems 
to me that heat stress may not be at 
the forefront of your minds, but it may 
be more prevalent than you think.  At 
what temperature do you think cows 
begin to exhibit signs of heat stress?  

P J OKeefe

continued inside...



Symptoms of heat stress
• Cows will become lethargic and will often 

stand with their heads lowered

• Cows will stand for much longer, favouring 
that over lying down

• Cows will often pant to increase heat loss

• Surprisingly, cows suffering heat stress will 
often move close together and stand in tightly 
packed groups

• Respiration rates will also increase (>80 
breaths per minute) as cows attempt to 
increase their heat dispersion 

Why are cows so sensitive to heat stress?
Metabolic heat production goes hand in hand 
with high milk production! High-yielding cows 
generate more heat than dry cows irrespective of 
ambient temperature. 

A cow yielding 18 litres/day will generate 28% 
more body heat than a dry cow. A cow yielding 
31 litres/day will generate 48% more body heat. 
Broadly speaking, each cow produces the same 
heat output as a 1.4kW electric heater (NADIS). 

There is evidence to suggest that heat stress is 
most apparent when it comes in short bursts 
with no time for the cow to adapt to rising 
temperatures i.e. the UK! 

Implications of heat stress on the dry 
and transition cow
Heat stress during the dry period impairs 
mammary gland development and alters 
metabolism in the dry and transition cow, in turn 
reducing subsequent milk yield. There is some 
evidence to suggest that a dry cow experiencing 
heat stress will give birth to a lower birth weight 
and lower weaning weight calf and may have a 
reduced milk production compared to their ‘cool’ 
counterparts (Tao et al., 2016). There is also 
a theory that heat stress might have negative 
repercussions on dry and transition cows for 
three generations: the cow herself, her growing 
calf and potentially the eggs contained within 
that growing calf – so please think about the 
environment for your dry and transition cows too!

Practical hints and tips to better 
manage heat stress:
• Provide cool, clean, fresh water always

• Ensure water flow rate is adequate for peak 
demand

• Ensure that you have the flexibility in your 
grazing platform to offer shady fields and/or 
housing to escape the direct sun

• Breed and animal selection – Jersey and light-
coated colours

• Clipping the cows to help and increase 
evaporative heat loss

• Try to minimise the amount of time cows are 
gathering together in the collecting yard

• Avoid moving cows in the heat of the day

• Consider the use of additives such as a live 
yeast, rumen buffer, niacin, fat soluble vitamins 
and ensure that these additives are fed for up to 
four weeks following the period of heat stress as 
cows will need time to adapt

• Provide high quality, digestible feeds to reduce 
heat production from rumen fermentation

• Consider feeding out twice per day (if buffer 
feeding or housing cows) to keep feed fresh 
and consider time of feedout to avoid the hottest 
parts of the day

• Minimise the number of roof lights (especially 
those South facing) – they can increase heat 
within a building
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Figure 1: South West Temperature Humidity Index for May to August last year
SOURCE: Cargill, CoolCow Weather Date Sheet, South West



Additionally if you factor in the time that ground 
is out of production and the potential costs 
of subsequent weed control and it is easy to 
understand why reseeding has taken a backseat 
on many farms. There are many reasons why 
reseeding is a very sound business investment.

From the first day a new ley is established 
there is a continual decline in the percentage 
of sown species as weed grasses and broad 
leaved weeds move into the sward, even under 
good management it is likely that after six years 
a medium term ley based around intermediate 
perennials could contain less than 60% 
ryegrass.

The impact of declining ryegrass content is a 
drop in both yield and quality. A young perennial 
ryegrass ley should yield well in excess of 10tDM/
ha/yr in the first few years of its life if the correct 
P & K requirements are met - and if managed 
correctly should maintain quality above 11.5 ME 
and 20% crude protein. Much of this yield and 
quality is driven by a high response to applied 
nutrients; for every kilogram of nitrogen applied 
(from bag/slurry or clover) expect to get back  
25-30kgDM of grass.

Old leys may struggle to produce 6tDM/ha/
yr and quite often because of poor response 
rates they may need greater nutrient inputs to 
achieve even that. The impact of this means 
more fertiliser is needed to produce the same 
amount of grass costing more per Ha. 

Whilst leys deteriorate at different times late 
perennials will survive longer than intermediate 
varieties and far longer than hybrids, which will 
struggle to make five years in most leys. 

The decision on when to reseed generally needs 
to be governed by when ryegrass falls to below 
50% of the sward. Ideally this observation would 
be backed up by production data; either some 
measure of stock performance on the ley (level 
of milk production or number of grazing days) 
or ideally, records of grass yield and quality from 
plate measurements and analysis.

Below shows how a typical silage ley based 
on a hybrid and perennial ryegrass mix can 
decline in productivity and quality as the hybrid 
ryegrass component drops and the content of 
weed species increase. The economic threshold 
is year five when the differential between the 
performance of the existing ley and a reseed 

(£637/ha) is significantly higher than the costs 
of a reseed at £400/ha. If you try and stretch 
the life of the ley an extra year then costs start 
to increase rapidly – See table.

Ploughing and reseeding is the most expensive 
option it does provide an opportunity for weed 
control and the correction of any soil structural 
issues.

Example 100 acre cutting 
Year 2 ley should yield 15 tonnes per acre so a total of 1500 tonnes of silage @ 11.8 ME total 
energy = 5,310,000 MJ energy which is equivalent to

1,264,285 litres of milk @ 4.2 MJ per litre or

151,714 KG LWG @ 35MJ per KG/LWG or

408.84 Tonnes of Cake

Year 5 ley will potentially yield 11.5 tonnes per acre so a total of 1175 tonnes of silage a 
considerable drop of 325 tonnes but contractor costs will stay the same!!! @ 11.4 ME the total 
energy of silage on this farm is 4,018,500 MJ energy applying the same maths to farm A these 
are the results

956,785 litres of milk or

114,814 KG LWG or

309.11 tonnes of cake

As you can see the difference in ME is only .4 but add to that the yield difference the financial 
benefit between the two farms would be 

307,500 litres of milk @ 29p = £89,175

36,900 KG LWG @ £3.40 per KG = £121,770

99 Tonnes of cake @ £260 = £25,740 

Small difference make BIG differences on farm.
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Age of 
Ley

Yield 
T DM/ha/yr

Cost 
p/kgDM

Average  
quality 

ME

Total energy 
produced 

(yield x quality) 
‘000 MJ/ha

Difference 
in energy 

‘000 MJ/ha

Cost to replace 
energy with 
concentrates 

(£/ha)

1 13 10 12 156   

2 12.5 10.4 11.8 147 9 127

3 12 10.8 11.6 139 17 240

4 11 11.8 11.5 127 29 410

5 9.7 13.4 11.4 111 45 637

6 8.4 15.5 11.3 95 61 864

7 7 18.5 11.2 78 78 1105

Reseeding is not a cheap exercise. If 
you add up the costs of spraying off the 
old ley, ploughing, cultivations, seed 
and drilling and it is easy to reach a 
figure of around £400/ha (£160/acre).

I will now demonstrate the difference between a 2 and 5 year old ley in Milk, Meat and cake 
equivalent, the last one slightly controversial although I get asked all the time “how much feed can I 
save” My stock answer to this would be why would you want to save feed you had already planned 
to feed why not take the extra litres from forage or live weight gain you could achieve.

MARK TUCKER 07703734530 
FORAGE SPECIALIST 



One of the main issues is not 
percentage of fibre/effective fibre 
in the diet it is total fibre intake, 
the main driver behind falling 
milk fats is overall forage intakes. 

We tend to overestimate the 
availability or the ability of the 
cow to consume the amount of 
dry matter needed from grazing. 
This in turn causes a subtle 
but important switch in the 
concentrate to forage ratio. There 
have been several studies that 
support this with low rumen pH 
being seen at grazing even with 
very low supplementation.

Heat stress, as Karen has talked 
about in her article adds another 
layer to this problem with animals 
intakes dropping when they 
become uncomfortable, and it 
tends to be the forage dry matter 
component that decreases 
making this fat issue worse. 

One option is to give the cow a 
bit of a helping hand by using 

a rumen buffer, these can be 
added to your buffer feed and 
are a useful tool in helping rumen 
function at grass.

Equalizer and Equalizer 
Cool Cow
Equaliser is a combination 
of several different buffering 
agents that has been shown 
to outperform the buffering 
capacity of its competitors. 
Available as a powder or 
incorporated into mineral 
packs, compound feed or 
blends. Equaliser is included at 
a rate of 100-150g/day for dairy 
cows or 80-100g/ head/day for 
beef cattle. 

Biotal SC acidease
A unique rumen specific live 
yeast and high quality dead 
yeast farm pack designed for 
targeting acidosis. Available as 
a farm pack to be fed at 25g/
head/day for dairy cows and 
20g/head/day for beef animals.

DAIRY

Sub-clinical and clinical acidosis occurs as rumen 
pH falls. The greater the fall and the longer low pH 
conditions remain, the more severe the consequences 
are on rumen health and performance. The concept 
of trying to add fibre to cows diets at grazing is one 
that isn’t new, many will switch to a hdf type cake at 
grazing to try and mitigate low fats. 
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EARLY OPENING
Treated maize silages can be opened within a week, cool 

and stable, without yeast and mould damage. 

KEEP MORE OF WHAT YOU CUT
The only silage inoculant granted German DLG approval for 

enhanced stability and reduced DM losses.

ENHANCED ENEENHANCED ENERGY AND PROTEIN
12.5% improvement in grain starch digestibility. Up to 10% 

improved NDF (fibre) digestion. More soluble protein. 
Lower wastage.

for maize


