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Gluten-, Hormone-, Antibiotics-, 
GMO- & Fat-free, Organic, Low 
Carbohydrate meal…!
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Dairy Farm Performance on Pasture 
based systems

MILK PRODUCTION vs PROFIT vs RISK

Increasing Feeding Rates and/or Stocking Rates

Milk/ha
Profit
Risk *

Risk = Operating 
Profit Margin = 
(operating profits) 
 (gross income), 
therefore the 
higher figure = the 
lower risk 

What is the correct 
stocking & supplementary 

feeding rate for the 
Operation to be HERE?



Ideal Stocking Density falls within a window of 
Opportunity that changes constantly  

Rc

Stocking Rate on pasture / Supplementary Feeding

Fixed cost / 

Ha grazing

Income / 

Ha 

grazing

Variable cost / Ha 

grazing

Profit / Ha

grazing

Breakeven 

point



Cows/ Ha 2.75 3.26 3.75 4.28

tDM eaten/ cow/ yr 3.9 3.7 3.5 3.2

tDM eaten/ Ha/ yr 10.8 11.9 13.0 13.9

Kg MS/ cow/ yr 359 328 300 269

Kg MS/ Ha/ yr 991 1069 1128 1152

% Pasture utilization 68 77 81 87

FCE (kg MS/ tDM eaten 92 88 86 84

Relationship between Stocking Rate, 

MS/ Ha @ PGR of 16t/ Ha
- Holmes, 2002



What does Dairy Business 
Sustainability mean?

Three Transformation Systems

1. Healthy Soil: Soil, Sun, Water  Grow Grass

2. Healthy Rumen (cow): Grass Produce Milk

3. Healthy Marketing: MilkMake Money



Healthy Soil: 
Soil, Sun, Water  Grow Healthy 
Grass…& have 80%++ consumed



Nitrogen Fertilizer Issues in Pastoral Dairy 
Systems

Pastures only respond to N fertilizer when:

• Moisture levels is adequate around the 
rhizosphere & soil around the roots

• Soil temperature is above 7ºC

Expected yield of 10-20kg DM/ kg N applied



Rye grass leaf contribution towards 
Biomass

Leaf Stage % Contribution towards 

Pasture Biomass

1 15-20

2 30-35

3 45-50

NOTE:  There is very little difference 

in ME concentration between the 1st

leaf and the 3rd leaf



Making Irrigation more Profitable

Cost of water (electricity)
No/ little 

controlCost of irrigation infra structure

Amount of pasture grown/ unit water 

deposited

• 0.5-2.0 t DM grown / megaL applied

Much control



Potential Loss of Pasture Yield due to Late 
Onset of Irrigation
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Plants trigger DORMANCY @ >35kPa tensiometer reading



Key Issues on N-fertilization

1) Pasture response to N fertilizer improves as:
• We allow it to grow out to the 2½-3 leaf stage,
• We increase the rotation length
2) Beyond 1kg N/ Ha/ day:
• Annual Pasture utilization does not increase 
• N efficiency (kg DM/ kg N) does not improve
3) If “canopy closure” occurs before 3-leaf stage:
• Decrease N application instead of shortening the 

rotation (increase rotation speed/ reducing grazing 
interval)



Irony of Applying Extra N fertilizer 

Goal: To increase Pasture growth rate (PGR):
• Canopy closure BEFORE the 3-leaf stage
• Reaction: Speed up rotation to prevent “canopy 

closure” 
• Results in grazing at <2 leaf stage
• Suppression in PGR
• Forfeits value of extra N due to lower PGR
• Decreased grass palatability – lower DMI
• Excessive N intake relative to –CHO
• Affects fertility



Indiscriminately high NPN- or 
relatively low fermentable –

CHO (pasture DM) intakes 
will impair conception 



The importance of Mg availability 

“Staggers Index” of a pasture:

• (%K  39) / [(%Ca  20) + (%Mg  12)]

• < 1,8:  Low/ no risk for poor Mg availbility

• >2,2:  High risk for low Mg availability from 
grass  greater risk of sub-clinical hypo-
calcaemia, even in later lactation



Influence of plant [K] & [Ca] on the risk of 
lower Mg availability (‘Staggers Index’)

K 4 K 3 K 4 K 4

Ca 0,3 Ca 0,3 Ca 0,6 Ca 0,8

Mg 0,25 Mg 0,25 Mg 0,25 Mg 0,25

SI 2,9 SI 2,1 SI 2,0 SI 1,7

SI = (%K  39) / [(%Ca  20) + (%Mg  12)]

Denominator



Hypocalcaemia (clinical/sub-clinical) (Beede,1996)

 smooth mm function

Uterine Contractions

Retained placentas

Uterine involution

Reproduction Performance

Gastro-intestinal tract contractions

Displaced abomasums

 Metritis & endometritis

 DMI

Milk Yield

NEB

 Mobilisation of fat reserves

Ketosis

 Cardiac Output



Healthy Rumen (cow): 
Grass  Produce Milk/ Milk Solids / Ha



Nitrogen Utilisation by 4-6kg rumen bacteria

NH3 Pool 

for max. 

microbial 

YIELD

Urea

NPN

Protein N

Liver:

NH3urea (BUN)

Peptides

aa.

40% of CP is UIP

Urine
Milk 

(MUN)

32gN / 1kg fermentable -CHO

-CHO

DIP 



The Influence of Grazing Interval on Nutrient 
Value of Perennial Ryegrass

Leaf Stage (LS) at Grazing

1½ LS 2 LS 2½ LS

% TCP 16 15 13

% Sugars 10 12 14

TCP:Sugar

Ratio

1.6 1.2 1.1

For  maximum 
rumen microbial 

protein yield





Decreased appetite

54 minutes/day

Graze

Rest or ruminate

Forbes et al. (2004) Vet. Parasitol. 125



Slower Rumen Passage Rate, lower DMI NEB

impaired disease resistance (white blood cell function)

From: Tizard, 2009



FIRST LINE OF DEFENCE IN THE TEAT CANAL: AFFECTED 

BY NEB



Herd Milk Protein Concentration in milk
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Healthy Rumen = Healthy Cow 
Reproduction Efficiency  Fewer Days 

Open



Parasites in Dairy Herds in NZ
44th Annual Meeting of the American Association of Veterinary Parasitologists,  New Orleans, USA, July 10-13, 1999.

THE IMPACT OF EPRINOMECTIN TREATMENT ON DAIRY CATTLE REPRODUCTIVE PERFORMANCE
MCPHERSON1, WB; SLACEK2, B; FAMILTON3, A; GOGOLEWSKI4, RP; RYAN5, WG*; GROSS5, SJ

1MERIAL, MANUKAU CITY, NZ, 4PARRAMATTA, AUS, 5ISELIN, USA; 2MASSEY UNIVERSITY, PALMERSTON NORTH, NZ; 3LINCOLN UNIVERSITY, 
CANTERBURY, NZ

_______________________________________________________________________________________________

A study was conducted to evaluate the effect of eprinomectin administered at 500 mcg/kg topically or 
placebo treatment at calving on reproductive performance and milk production of 742 dairy cattle, 
comprising 560 cows and 182 heifers, in three New Zealand locations.  Animals were pasture-fed on 
predominantly a single pasture at each location, and supplemental feed was provided as needed, the 
same for all animals at each respective location.  Cows were allocated to treatments within location 
based on their parity, expected calving date and production worth or breeding worth to replicates of 
two animals. Improvements in reproductive performance, although not significant (p>0.05), were 
observed on eprinomectin-treated cattle in terms of fewer matings per conception, 1.64 vs. 1.79, 
shorter calving to conception interval, 75.1 vs. 78.2 days, higher pregnancy rates at the first 
insemination, 49.0% vs. 42.0%, and after up to four breedings 83.5% vs. 81.4%.  Considering only the 
first-calf heifers, those treated with eprinomectin had significantly shorter calving-to-conception 
interval, 79.7 vs. 92.6 days (p<0.05), more became pregnant at the first insemination, 58.0% vs. 38.1% 
(p<0.01) and also there was a trend towards significance for pregnancy rate, 89% vs. 78% (0.05<p<0.1).  

There was also a significant increase (p<0.05) of 0.9261 lb. of milk per day from eprinomectin-treated 
cattle.

These results suggest that treatment of dairy cattle at calving with eprinomectin can improve their reproductive 
performance and milk production.



CALVING

NEB & Cow Fertility (Oocyte quality)

CONCEPTION



How to achieve >40% 21d pregnancy 
rate  Fewer days open in cows; 

Lower cost per pregnancy in heifers

Aggressively inseminate cows at the end of the voluntary 
waiting period

Increase fertility to first AI

Identify nonpregnant cows and aggressively reinseminate
them

Increase fertility to 1st, 2nd and later AI’s



Prevalence of  anovulation was 25%
(1555/6138)

Treatment of  cows with 1.56 or 4.7 g of  

Progesterone resulted in similar reproductive 

performance



Why inverse relationship between 
milk yield and “fertility”???

• For each 500L blood pumped through the udder, 
1L milk is produced…(Peeters G. et al. J. Anim. Sc. 1979 
48:1143-1153)

• Or: It takes 125L blood flow through the udder to 
produce 1 glass of milk (250mL)…

• Sub-optimal contraction by the heart musculature 
due to lower Ca availability from the skeletal stores 
will lead to a lower blood flow through the udder 
lower milk yield…

• Blood flow through the udder must also 
flow through the liver – where steroid hormones are 
metabolised…



Hormonal metabolism in modern dairy 
cows – Wiltbank M

Decreased

Circulating

Estrogen &

Progesterone

High Milk

Production

r = 0.88; 

Harrison et al., 

J. Dairy Sci. 

73:2749; 1990

High Feed 

Intake

53 Mcal/d 

vs. 12.5 

Mcal/d

Liver

Blood Flow

2000 L/h vs. 

900 L/h

Metabolism of

Ovarian Steroids



Effect of  eCG in cows with low 

BCS at AISouza et al., JDS. 2009

7 Days

2mg

EB
PGF

EC
TAI

PRID Delta
48 h

8 Days

± ECG

15

33

38

30

0

10

20

30

40

50

< 2.75 ≥ 2.75

Control

eCG

P
re

g
n

a
n

c
ie

s
/A

I 
(%

)

BCS



Effect of  eCG in cows during early 

lactationSartori et al 2015
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Item

$ days open $ breeding $ culling $ total % pregnant

@ 270d

$ pregnancy

Estrus detection 157.39 47.18 84.77 289.34 91 318

TAI – 30% CR 108.86 76.62 40.82 226.30 95 238

TAI – 40% CR 86.69 67.06 26.92 180.67 98 184

Days open are expensive!!

Adapted from: De Vries, A., and Calligan, D. T. 2009. Economics of timed AI programs. In Proceedings of the Dairy Cattle 

Reproduction Council Conference, pp.71-81. November 12-13, Minneapolis, MN.    

Economics of  Timed AI 

Programs
Albert De Vries and David T. Galligan

University of  Florida and University of  

Pennsylvania



Healthy Marketing: Milk 
Make Money…Increase the 

demand for Milk & Dairy 
Products



Kg milk consumption per capita per 
year – 2007

WHO Recommendation: 200L (548mL/ day)

• RSA: 57.92 (58 in 2016)
• Namibia: 77.16
• Botswana: 88.89
• New Zealand: 103.79
• Kenya: 120
• Turkey: 138.71
• Australia: 230.92
• Finland: 361

Milk consumption in 
Africa is currently the 
lowest in the world, 
around 37 liters per 
capita annually, which is 
67 liters below the world 
average of 104 liters per 
capita and only accounts 
for six percent of world 
consumption. 



Conjugated Linoleic Acid (CLA)
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Milk [total CLA isomers] =  ±83mg/100ml

80-90% of total milk CLA is Cis-9 trans-11 CLA (C18:2)

Cis-9 trans 11 CLA has anti-neoplastic properties  

oxygencarbon hydrogen





Beneficial Health Effects of CLA in milk fat

Biological Effects
Anti-carcinogenic
Anti-atherogenic
Anti-diabetic
Altered nutrient partitioning & metabolism
Immune modulation
Improved bone mineralisation
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[CLA] not 
affected by 
processing 
milk, UHT, 

storage
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Daily CLA intake by humans: You have 
2 choices…

Commercial CLA 
supplement

• 500mg capsule = 
375mg CLA

• Cost: R1-36
• Excludes 542mg Ca 

and 14,7g protein

Full cream milk

• [CLA] = 0,083% m/v, or 
0,83g/liter (R4-50), or 

• 375mg CLA/452ml (±2 
glasses)

• Cost: R2-03



End
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