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DAGI

1IN 3 NEW ZEALAND FARMS HAVE
TRIPLE DRENCH RESISTANCE

DAGI can help. Come see us at the innovation hub to learn more.
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But it’s not all doom and gloom......

Evidence for reversion towards anthelmintic susceptibility in
Teladorsagia circumcincta in response to resistance management

programmes

Dave M Leathwick !, Siva Ganesh !, Tania S Waghorn '
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Drench resistance can lead to
gains

By Kl oEH o[

Rural life

If you implement good practices, it
IS possible to “revert” the farm
AND be profitable

2015



wWormwise beef+| m\b\

new realand

national worm management strategy o

Wormwise Strategies

Once in the gut L3 larvae
moult to L4 (immature
worms) which finally
mature into adult worms

Female worms are
sexually mature and start
laying eggs around 21
days after being eaten

The eggs pass
out into the dung

The infective larvae
migrate into soil and onto
the herbage to be eaten

by grazing animals

In the dung pat, larvae hatch from the
egg and go through 2 moults to become
L3 larvae may survive for long infective L3 larvae

periods; even beyond a year
[egg=L1=#L2 L3 = 1-10+ weeks

depending on environmental conditions]

M onitoring
E ffective
D renching



Effect of daily intake of Ostertagia larvae and anthelmintic on

L A RVA L AVO I D A N C E growth of young lambs (adapted from Coop et a/ 1982)

weight gain (kg)
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Sheep exposed to larvae will B3
grow slower 12
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DRENCHING ALONE WILL NOT &
COMPENSATE FOR LARVAL e
CHALLENGE 2 4 6 8 10 12 14
week
D AGI —a— Control —a— 5000larvae/day
——-1000larvae/day —¢— 5000larvae/day+drench (oral drench at 21 day



To slow resistance, it is critical to

REFUGIA

maintain a pool of non drench
exposed worms on your farm

GED— @

Paddock A

Drench Exposed \ I e‘
90% OF THE WORM POPULATION IS

FOUND OUTSIDE THE ANIMAL g

However refugia is only effective if the drenched
animals get exposed to non-drenched worms.

_ Therefore refugia must consider paddocks, not just
(D DAGI animal status




How can we track “avoidance” & “refugia”?

We need to understand:

* When animals were in a paddock

* Likely FEC at that point (plus faecal
volume, number in the mob etc)

* Weather conditions and timing of larval
development (and death)

* The interval between grazings

* The drench history of all stock that
have been in the paddock (and their
grazing history)

* Have other stock classes been in?

* How well are they fed and can they
withstand a larval challenge

e CONSTANTLY UPDATED...

pgi g
i

if

L] éigfﬁi
§
i

T

H
i

§-III-DDII (N

Position of Hazards are Approximate
. Caution is Required at all Times




Two-tooths

What is DAGI?
e Y

How can we track “avoidance” & “refugia”? M —

High Low

We need to understand:
Choose a new paddock

* When animals were in a paddock

» Likely FEC at that point (plus faecal
volume, number in the mob etc)

* Weather conditions and timing of
larval development (and death)

Clover patch
Resting 51 days

EU' Larval Challenge Resistance Risk é
% High Muoderate

5ha

Valley road
Resting 48 days

Larval Challenge Resistance Rizk
B ol

20 ha

* The drench history of all stock that
have been in the paddock (and their

Lakeside

grazing history) Resting 21 days 10 ha
* Have other stock classes been in? (orval Chatlenge.  Resisance isk & I
« How well are they fed and can they T ot —
withstand a larval challenge Plains
+ CONSTANTLY UPDATED.. esting13days O
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...an APP to automate all these processes e =B &




Input Requirements

Daily

Moving Two-tooths

Roadside 9 Riverside
* Mob paddock locations

* Pre-grazing pasture quality and height (kgDM/ha)

What is the entry cover @
of the paddock your
mob is entering?

Kilagrams of dry-matter per hectare

When Available

5 KaDM/Ha

What is the quality of
feed in the new

* Drenching dates and dosages paddock?

e Faecal Egg Count (FEC) results
e Crop information

Low Moderate High

DAGI then automatically pulls in:

e Weather data
e Animal feed demand

NB: Farm management software
integration discussed at the end!

* Worm life cycle patterns




Traffic Lights/ Heat
Maps system

[Avoidance |

“Larval Challenge”

OR )

“Worm Burden”

Two-tooths
32 Wethers
Location: Roadside

= Worm burden
High

Resistance risk
Low é

Choose a new paddock

Clover patch
Resting 51 days

S g Larval Challenge
B, High

5 ha

Reeistance Risk é
Moderate

Valley road
Resting 48 days

Larval Challenge
I -~ g

Liana

20 ha
Resistance Risk
o 8]

Lakeside
Resting 21 days

Larval Challenge

[~ Moderate

10 ha

Resistance Risk é
High

Plains
Resting 13 days

Iig{é: Larwal Challenge

4 CONTINUE @
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“Resistance Risk”

aka proportion of drench exposed
larvae or worms



When a farm is first added to
DAGI, it begins in a ‘neutral’ state
—i.e. all yellow on the traffic light

system.

As data is inputted, the app learns
the history of the paddocks and
mobs and applies the colours
accordingly. The more data you
input to the app, the more
accurate the traffic light system
will be.

Two-tooths
32 Wethers
Location: Roadside

v Worm burden
High

Resistance risk
Low é

Choose a new paddock

Clover patch
Resting 51 days

High

I ,:'E;.bﬂ Larval Challenge
="

Resistance Risk %

5 ha

Moderate

Valley road
Resting 48 days

Liona

I i Larval Challenge

20 ha
Resistance Risk
8

Lakeside
Resting 21 days

Larval Challenge

[~ Moderate

10 ha

Resistance Risk é
High

Plains
Resting 13 days

6 ha

Ifg'-g{ Larval Challange ' CONTINUE @
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Two-tooths
32 Wethers
Location: Roadside

“Larval Challenge” il
Choose a new paddock
(On paddOCk) Clover patch
Resting 51 days > ha
OR ‘ lesige il 8
“Worm Burden” Valleyroad
Resting 48 days
® Larval Challenge Resistance Risk é I
(in sheep) -

Lans

Lakeside
Resting 21 days

10 ha

Larval Challenge Resistance Risk é
R Moderate High

Plains
Resting 13 days

I#{{ Larwal Challenge

Traffic light system/Heat
Maps are ranked WITHIN
Farm

“What’s the best grazing
decision you can make on
your farm, balancing feed

quality and parasite
dynamics?”

i.e Lamb # High Larval Challenge
(use cattle / older stock instead)



Traffic light system/Heat Maps
track the PROPORTION of
larval challenge / worm
burden that have likely been
exposed to drench

“Allows farmers to visualise
refugia as a farm and paddock
level issue”

...50 you can make key decisions on
post-drench movement / cropping /
use of older undrenched stock etc

Two-tooths
32 Wethers
Location: Roadside

%= Worm burden Resistance risk é
High Low

Choose a new paddock

Clover patch
Resting 51 days

i&‘f Larval Challenge Resistance Risk é
R High Madirate

5ha

Valley road
Resting 48 days

Larval Challenge Resistance Risk
o C [+ é
Low Low

20 ha

Lakeside
Resting 21 days

10 ha

Larval Challenge Resistance Risk g
R Moderate High

Plains
Resting 13 days

“Resistance Risk”

Aka proportion of drench
exposed larvae or worms

1



Area outlined in blue is pinned

REVi ew ost (D - to top of the screen so still
. Mob Status visible while scrolling through
(History Tab)

paddocks below.
Feedlot herd ‘
A8 Wethers

g, Worm burden Resistance Risk
: High High

Paddock History

15 December - present

“Larval Challenge”

OR mmmm)

“Worm Burden”

“Resistance Risk”

aka proportion of drench exposed
larvae or worms

gi'.,i" Larval Challenge Resistance Risk g
L High Moderate

> L Clover patch 5 ha

28 October - 15 December 2024

Valley road 20 ha

Larval Challenge Resistance Risk g
(=2 Moderate Lowr

12 August - 28 October 2024

Lakeside 10 ha

§° Lareal Challenge Resistance Risk é
by Moderate High




Other aspects of the app <

Which mob would you
Cattle like to move?
can be used as part of “INTEGRATION” —
becoming net removers of larvae.
DAGI bre... Top mob
Farmers MUST enter an entry and exit
cover for these non sheep mobs. © Side padd... © Dagi block

NOTE: In the app they are a tool for
sheep, and the larval/worm risk for
them isn’t predicted




Other aspects of the app

Barber’s Pole risk alert

based on expected survival rate (from
any eggs laid 22d previously), given
your farm’s conditions.

FIRE DANGER TODAY

| Increased Haemonchus Risk
C Due to recent weather conditions

DAGI breeders @
50 ewes h
Location: Side paddock

Worm burden Resistance Risk
o Moderate Low

Choose a new paddock

LowerDagi 5ha
Resting 1 day

o Larval Challenge Resistance Risk
Extremely low High

Bottom DAGI 15ha
Resting 1 day

o Larval Challenge Resistance Risk
Extremely low High




Mobs Paddocks

Other aspects of the app + Adda newmob

X Remove a mob

%, Edit mob details

FEC’s
RESET the mob contamination level
(the more you put in, the more
accurate)

&J Move a mob

“ Drench a mob
# Update drench efficacy

‘@, Update faecal egg count

¥ View mob history

Drenching
allows for partial mob drenching.
Drench efficacies are critical (default
values for are 75%, except novels,
which is 95% - unless over-ridden)

Overview Move Stock Actions




12:10 il ¥ @) 1221 all = @)

Other aspects of the app

Mobs Paddocks

Which paddock would

> .
* Add'a new paddock you like to add a crop to?

> Remove a paddock >

. . | Side paddock
o < >
CrOpplng », Edit paddock details | Occupied by DAGH 40 ha

breeders
effectively resets a paddock. (Add“mp ) “f In crop with rape

& View paddock history >

. Dagi block
Allows you to set a % of cultivatable Ocoupied by Topmob 20 ha

land for that paddock — keeps any eIy Imerop with Kale
grass left at the previous paddock Lower Dagi

Resting 1 days 5 ha

contamination level (4 Grass paddock

Bottom DAGI
Resting 1 days 15 ha
| Grass paddock

Middle Dagi

Occupied by Angus 6 ha

@ % ° "\ Grass paddock

Overy view Move Stock Actions Account

S e




Other aspects of the app

12:09

Mobs Paddocks

12:1 w o @

Mobs Paddocks

| Increased Haemonghus Ri
¢ Due to recent weather conditions

Highest larval challenge risk
Paddocks with the highest larval challenge risk

# Location Size Occupatio
n Status
: #1 Hilltop 22 ha Breeders
o mob
o s— #2 Stream 14 ha Unoccupie
(S "
bn #3 Valley 31ha Offshore
o mob
> #4 Plains 8 ha Ram mob
CZU #5 Roadside 27 ha Unoccupie
d

ADD A CROP

Highest resistance risk

Paddocks with the highest percentage of
drench-exposed larvae

# Location Size Occupatio
e = ® @
Overview Move Stock Actions Account

Wased Haemonchus Risk
ue to recent weather conditions
Highest worm burden risk

Sheep with the heaviest worm burdens

# Name Size Location
#1  Breeders 22 Hilltop
#2  Off-shore 44 Valley
#3 Black ears 31 Riverside
#4 Crossbred 60 Plains
#5 Feedlot 40 Roadside

herd

DRENCH A MOB i

Highest resistance risk

Mobs with the highest percentage of drench-
exposed worms

# Name Size Location
#1 Breeders 22 Hilltop
#2  Off-shore 44 Valley
#3 Black ears 31 Riverside

? = ® @

Overview Move Stock Actions Account

0 llll ”? L

Struggling mobs

Mobs with insufficient maintenance energy

# Na ation
#1  Breeders 22 Hilltop
#2  Off-shore 44 Valley
#3 Black ears 31 Riverside
#4 Crossbred 60 Plains
#5 Feedlot 40 Roadside

herd
Unassigned mobs

Mobs that need to be moved to a paddock

# Name Size
#1 Little lambs 22
#2  Merino breeders 44

@ = @ @

Overview Move Stock Actions Account




Other aspects of the app + Addanewmob

¥ Remove a mob

%, Edit mob details

Mob management

&J Move a mob

From a farming perspective it is * Drench amob
designed to allow for: / Update drench efficacy
2 Update faecal egg count

Supplementary feeding & View mob history

Set-stocking

Splitting or merging mobs

Irrigation

Different soil types

Overview Move Stock Actions




Map Limitations (and integration plans)

‘Move a Mob’ Flow

Select a mob to move

Service Provider 1:57 AM

<

Which mob would you like

to move?

Heffers

© Forest

Woolies

@ Hillside

Merino

@© valley road

Two-tooths

© River

© Roadside

Mixed-bre...

© valley

Select a new paddock

Service Provider & 11:58 AM

<

Increased Haemonchus Risk
Due to recent weather conditions

Merino breeders
51ewes “
Location: Valley Road

Larval Challenge Resistance Risk
Moderate Moderate

Choose a new paddock

Plains 37 ha
Resting 40 days

g= Larval Challenge Resistance Risk
Low Low

Riverside 24 ha
Resting 23 days

& Larval Challenge Resistance Risk
v Moderate Low

Windy Peak 33 ha

Resting 14 days

- .
a0y
¢ .
Y v
by
CUin ’
s y
\.f-.
> )
. 14
t P12
mMa LR L 4
f‘l': 161 o5
Py
1 P14
723 by a
) " A&y
ol ) !
s : I: 90 ks
14
POl
225
L "2
8
rl
" s
LB
-
L

*Not currently able to be built with funding for Beta version



Successful “change adoption” rarely
The role of the vet? happens in isolation — farmers need a

team to support them:

e Vets in NZ are trained in the Wormwise
principles

* SQP’s (Suitably Qualified Persons)
internationally — trained in similar
principles

* Vets understand farm systems and get to
see a range of farmer-led solutions that
can be passed on to clients facing similar
issues




We are grateful for support from:

SHEEP AND

BEEF CATTLE

VETERINARIANS
af the NZVA

https://www.dagi.nz/
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