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DAIRY SCIENCE

Meeting the challenges for pasture-based dairying

The challenge; to learn from the
systems-experts - dairy farmers

Colin Holmes
IVABS, Massey University

Topics
Farmers are the real experts in systems.
Grazing systems in the world
Dairying in Australia & NZ.
Lessons learned from farmers
Changes on-farm, 1950-2005; the future.

The need for more Dairy Specialists.

Delivering for the dairy industry
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To illustrate the basic components common to all

Confinement system: Non-
seasonal, fed ad libitum on a

Total Mixed Ration
7 tDM eaten/cow

Holstein Friesian
700 kg LWt

(1.3 litres/kgDM)

9000 Litres
(630 kg milksolids *)

dairy systems

Common to all systems

FEEDS

COWS

MILK

( * Milksolids = fat + protein).

Grazing-only: seasonal
calving

4.2 t DM eaten/cow

|

Crossbred HF x J
450 kgL W

(79 gMS/kgDM)

|

330 kg milksolids
(3800 Litres)



Type of cow required for competitive,
exporting Dairy Industries.

 Efficient production of high quality milk at
low cost ($/kg milksolids)

 The systems must suit local conditions
and feedstuffs

 The cows must suit the systems

* High genetic merit: sustainable
profitability, not just high yields



The Seasonal, Pasture-Based Milk Production
Systems used, in different forms, on most dairy
farms in New Zealand

* Dagily pasture growth rate
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grazing conditions



The Best Environment







A Lot More Walking







Victoria



Australia



Ecuador, Coast



Ecuador; Higher Altitude




Ecuador: 2,500 metres




Brazil: 30 to 50 tDM/ha at 800 metres



Brazil; 25 tDM without irrigation at 800
metres

Cynodon sp. — Tifton 85



Brazil

Pennisetum purpureum “Elephant

gra



Argentina



Argentina



To illustrate lower costs of Milk Production in
systems using more grazed pasture, In
different countries (Dillon et al 2005)
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Cost of production for different Management
Systems in different countries (IFCN, 20006)

Costs of milk production (NZ c/litre)
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Grazing Systems;biological systems
with [imits

Strengths

 Lowest costs per kg milk solids

e Healthy conditions for cows

e Pastures and their soils, fix and store carbon

Weaknesses

e Grazing limits daily intake & yield per cow

e Shorter seasonal lactations

e Seasonal variations in milk

* Requires good fertility in cows

e Leaching of P & N from excreta




The recent decline of grazing systems

 Dominant until late 1800s

e 1940: 1000 to 2000 litres/cow every where
e 1960: Intensification in USA and Europe
 Housing, machinery, crops, fertilisers

e 1970s: “The High Yield Cow”

e 1979: USA: 4,500 Ilitres/cow

UK: 3,400 litres/cow




Continued increase in yield/cow
e 2005: USA 8,600 litres/cow

UK: 6,760 litres/cow

* By Holstein Friesians in systems
supported by subsidies and protected by
tariffs, and by dumped surpluses



The future rise of grazing systems

e Subsidies, tariffs and dumping being
dismantled slowly

e Grain diverted into fuel, cost increasing

* World demand for milk increasing faster
than supply

e Milk price increasing
e Grazing and other systems will recover
* True competition will develop



Dairying in Australia & New Zealand

Australia New Zealand
People 20 Million 4 Million
Cows 2 Million 4 Million
Climate Hot, Dry Temperate
% milk exported 50% 90%

% Seasonal Herds 40% 90%



Seasonality of milk production in Australia,
2005/06 (million litres)



Seasonality In each State



Daily Milk Collection; Fonterra



Number of Cows (Millions)

1960
1970
1980
2000

2006

Australia New Zealand

3.1(J) 1.9 (J)

(World Slump)

1.8 2.0
2.1 3.5
2.0 3.8

(67%% HF) (47% |

F)



1960

1980
2000
2006

Milk yield per cow

Australia New Zealand
1,900 litres 130 kg fat (2500 litres)

(Mostly Jerseys; no grain)

2,800 litres 147 kg fat

4,900 litres 310 kg milksolids

5,030 litres 325 kg milksolids
(1.3 t grain/cow) 3770 litres

900 kg MS/ha



| essons Learned from Farmers

Overstocking and short lactations

Responses to supplements; management
of substitution

Integrated systems
Type of cow required (incl. fertility)
Fast throughput at milking essential



Balance: feed supply and feed demand
Stocking Rate

* The key design feature of grazing systems; but
cows/hectare Is now misleading

e 1960 to 1980s, more cows to utilise pastures,
more milk , more money

* But, genetic merit also increasing , and shift
from Jersey to Holstein Friesian

* Therefore, feed required per cow increasing and
overstocking



Effects of higher stocking rates

In experiments with pasture-only systems

(Macdonald, 2001)

More cows caused:
e Increased pasture eaten per ha
* increased milk produced per ha

BU
* O

- ALSO
ecreased performance per cow

e 1

ninner cows and shorter lactations

UNACCEPTABLE TO FARMERS



Effects of higher stocking rates on commercial
farms
(Howse and Leslie, 1997)

 The farms with the higher stocking rates
 Produced more milksolids per ha

BUT THEY ALSO

 Produced more milksolids per COW
« BECAUSE they imported more feed

ACCEPTABLE - IF IT IS PROFITABLE!



Responses of grazing cows to
supplementary feeds

Accepted facts, 1990
e Bigger responses in early lactation

o Substitution causes reduced pasture
Intake and increased post-grazing pasture
yields



Seasonal Systems; Cows dried-off because of
Inadequate feed supply in Autumn and winter



Integration of supplements into seasonal
grazing systems: stage of lactation

« Extra feed in late lactation, dry-off delayed; extra
days in milk

e To give consistent, large responses

 Recognised early by farmers (e.g. Underwood,
1989, for a farm with a high stocking rate )

o But not untill later by researchers



Integration of supplements into seasonal
grazing systems; managed substitution

o Supplements fed during pasture deficit
— Pasture allowance reduced
— AND supplements fed

* Achieves all main aims; reduces pasture
consumption, but maintains total intake

per cow and post-grazing pasture yield, on
target, with low substitution rate.



kg DM/ha daily

High stocking rate; plus supplements
(S & J Van der Poel)

Fed as maize
silage



The cow required for seasonal grazing
systems the cow must be able to:

 Walk and graze

* Be productive and efficient despite limited
feed Iintake, & feed deficits

e Concelve and calve every year, and for
many years



Long history of successful genetic
selection, for yields of milk or solids

Selection for 15 to 30 years (Holmes,1988):-

+19% vyields

- 1% liveweight

+ 6% feed intake

+ 13% milk/kg feed eaten
hinner body condition




Reasons for increased feed
conversion efficiency

 Increase In yield

 No increase In LWt

* Greater loss of body condition
Despite

* Increase In feed intake

 No change In digestive efficiency

 No change in heat production at common
Intake



No Differences in Heat Production
(Grainger, 1985)



Body Condition of Low & High Merit Cows
[Massey University, 1986]

Genetic Merit
1950

Low

High
1980



Consequences of selection for FCE in USA
Holstein Friesian (Hansen, 2000; Lucy 2005)

 Heavy, big cows for high feed intake on
unlimited feed

e 1970s; Sharp (Thin) cows, to minimise
partitioning into body fat

* Produced tall, heavy, thin cows, with
modified GH/IGF axis, and subfertile

* Developed for non-seasonal, confinement
systems, supported by subsidies




Recent mistaken beliefs about genetics

* No extra feed required by high merit cows

« Heritablility of fertility is too low for genetic
Improvement

 |Interactions between genotype and environment,
not important

e Farmers have no influence on selection

ALL NOW KNOW TO BE WRONG!



Herd Improvement in Future

Genomic selection for genotype and
phenotype; now claimed to be more
accurate, cheaper and faster

Genetic companies now globalised

Will they focus on the needs of the small
minority, grazing systems?

And will any new mistaken beliefs emerge
In future?



Herd Improvement in Future (continued)

 Must measure actual changes in real cows
on real farms

e And must use farmers’ observations about
their own cows;

THEY KNOW THEIR COWS



The need to minimise time spent milking

 Milking dominates work on the grazing farm, and
can limit farm output

 Time needed has been reduced by changes In
—The machine and shed
—The cow
—Milking methods



Changes in milking routines and milking
outputs with twice daily milking; 1948 to 1985

Year Typeof Dairy Cups Timespent Cows COWS
per stimulating milked per per
person and person per herd

stripping hour
(sec/cow)

1948 Walkthrough 3to4 30 to 100 15 to 30 50

1967 Herringbone 6to 8 10 to 25 40 to 60 80

1985 Herringbone & 12to Oto 6 80 to 200 140

Rotary 35
























Jerseys in Herringbone Shed 1956



Buckrake



Silage by hand



Future developments in milking

 Further removal of tasks from the routine;
which?

— Once daily milking; remove one milking!
— Robotic milking; remove all tasks!
— Changes required in the cows?

« Automated walking of cows to the shed



Once daily milking to solve the main
problems; labour and distance

Less walking; reduce lameness, costs and
staff time

Improve body condition and fertility

Milk twice as many cows per person

Able to produce milk from distant paddocks
Increase flexibility of whole system

Need the right cow



High-merit replacement people; as valuable as
high-merit replacement heifers

 Required on farms, in research, advisory work
and teaching:

* But, demand exceeds supply

 Now, iIn NZ, so many good opportunities in
dairying that few return for Postgraduate
Studies

 More Dairy Specialists needed; where will
they come from? What will be the cost of the

deficit?



A glimpse into the ideal future; NZ in 2030

5 million cows, In 9000 herds
560 cows/farm, with 3 staff

On each farm:
— 1 manager — graduate equivalent
— 2 staff — diploma/certificate

250 consultants; Masters of Dairy Production
50 researchers; PhD



Main contributors to Increased farm
production (approx): 1950-2005

Cows/farm

Milksolids/farm

Milksolids per:

Cow

tDM eaten
Hectare
Person
Cows/person
tDM eaten/cow

New Zealand

1950
50

9,500

190
60
230
4,800
25
3.2

2005
322

106,000

325
7
900
53,300
160
4.2

X 6.4

X 11.2

x1.7
x 1.3
X 3.9
x11.1
X 6.4
x 1.3



Main contributors to Increased farm
production (approx): 1950 - 2005

Cows/farm

Milk/farm
Milk per:
Cow

tDM eaten
Person

Cows/person
tDM eaten/cow

Australia
1950 2005
35 230 X 6.6
63,000 1,150,000 X 18.2
1800 5000 X 2.8
620 1090 X 1.8
31,500 575,000 X 18
18 115 X 6

2.9 4.6 X 1.6



Main factors for the future

(Assumed; demand for milk products will remain strong)

Sustainable availabllity of suitable feeds,
at costs that enable profitable exports

Increases in yield and efficiency of cows,
and milksolids per unit of feed

ncreases In output of milk and solids per
person on-farm

ntegration of all these into sustainable
systems




Formal Integration of all expertises in order to
optimise progress

Systems
Experts:
Farmers

Scientists/Researchersg Dairy Specialists




More Dairy Specialists Needed

 To understand systems and gain
farmers’ confidence

* To extend widely the most effective ideas
and methods, quickly

e Or, must we continue to learn more slowly
than Is possible?



