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Foraging strategies of grazing animals

« Grazing ruminants form the backbone of most of the world’s
ruminant livestock enterprises (Fitzhugh et al., 1978).

« These animals graze a variety of vegetation types from
simple sown monocultures, typical of intensively managed
grassland, to complex mixtures of vegetation communities,
typical of rangelands.

« The level of production obtained from animals grazing these
vegetation types is dependent upon their ability to obtain a
diet adequate to meet their nutrient requirements

e This in turn is regulated by a series of short-term and long
term tactical decisions
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FORAGING STRATEGY

Species-specific Vegetation
morphology structure
and physiology

Social

environment Parasites

Animal independent factors

Physical Physiological
environment “,“mg
Diet composition
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Source: Gordon et al., 1995
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FORAGING STRATEGY
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Approaches and techniques used to measure the
various components of the foraging strategies

Intake Diet composition
Short-term Direct observation
Animal weight : .
Bolus size and nu Faecal cuticle analysis
weigh/feed/weigh ' Rumen content analysis
Long-term Oesophageal fistulates
Bite size/bite rate mimicry
Markers Alkanes/plant chemistry
\ Resources /
Box experiments
- cut turves
- grown swands
- sward boards
Field experiments
- mixed pastures
- sown patches
- across boundarias
Foraging behaviour Location
/ \ Direct Observation
Bite meters Time lapse
photography/video
Evant recorder Radictelemetry
Event recorder

Source: Gordon et al., 1995
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Approaches and techniques used to measure the
various components of the foraging strategies

Intake Diet composition

Direct observation
Faecal cuticle analysis

' Rumen content analysis
Oesophageal fistulates
Alkanes/plant chemistry

Resources

Box experiments

Factors related to ot

- sward boards

chewing behaviour Field experiments

- mixed pastures
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Location

Foraging behaviour
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Event recorder

Source: Gordon et al., 1995 _
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Factors related to chewing behaviour

Long-term

I

| 1
Short-term
|

| ] |
; - Bite Bite Grazing
Daily Intake = ) 4 rote ) 4 time

we!g ht

[ |
bite . bulk density
volume of grazed horizon

| !
bite . bite
area depth

Source: Gordon et al., 1995
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Jaw movement for grazing (10*X times/cow)

Source: Umemura et al., 2009
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e Ewes Cows
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Devices to record the chewing behaviour

\ . Bite CounterSystem

& JHandheld GRS e -~ &
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108

Photograph showing the position of the recorder for measuring faw movements of dairy cattle

Devices to record the chewing behaviour

Seobbs and Cowper—Iaw movernents of cattbs

FIGLURE 1

during grazing and rurmdnation,
A—jaw swilch, B—mercury switch, C—recordar assembly,
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A new measuring system for recording and analysing
the chewing behaviour of free ranging cows

Autonomic recording over 10 days
with a measurement rate of 20 Hz

Datarecording

. Categorizing of the chewing behaviour
AnalySIng into rumination, eating or other

Software behaviour. Saving of exact date and
time of each behavioural pattern
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Datarecording — The Halter
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Datarecording — The Sensor

Spiral spring Af-t._“

T'Optical sensor

'||I.. =
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Datarecording — The Sensor

Actor

Spiral spring Optical sensor
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Datarecording — The Sensor
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Datarecording — The Sensor
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Datarecording — The Sensor

2000 —

1500

1000

Ops | I | I | I | =

1.24e+06 1.25e+0 1.26e+06 1.27e+06

Single Bolus

2500 [~ [Jre— I . I

PF FWF N/ i il ( | |

2000
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1000 — L] —

500 — —

U“_ I | I | I |
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Datarecording — The Sensor
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Datarecording — The Datalogger

Sensor
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Datarecording — The Datalogger

STARTlogging DTLOG 1.1 180705 0001 14.06.05 07:23:16 124450 5.0V 0O

1120
890
cd0
380

180
30

0
20

ENDlogging DTLOG 1.0 010705 0001 14.06.05 11:259:37 122¢28 5.0V O
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Analysing Software

Measurement
file
- s (OSSO are
Rumination: o
Duration/Day a_tmg. Else:
: Duration/Day :
Count and duration of : Duration/Day
Count and duration of :
patterns Count and duration of
: ; patterns
Count and duration of boli patterns
Number of chews
Number of chews/Bolus
Statistics
Results
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Analysing Software

Art der|Mrin  [Bali in |Anzahl Dauer in Dauerin |Anzahl
Phase [24h  |Phase|Boli  |Datum otartzet |Datum Endzet [Sek.  |Datum Boli [start Boli|Datum Boli |Ende BolijSek, Kauschlge
F 5 I Of 11.052006) 12:27:44| 11.00.2006) 1232600 3057(11.05.2006] 1227441 11.05.2006| 123280 3057 293
AP ] I Of 11.065.2006| 12:32:60| 11.06.2006) 12:38:06| 316,75(11.05.2006] 12:32:60| 11.06.2006| 12:38:06| 316,75 0
A, 4 I 0f 11.052006] 12:36:06 11.00.2006) 12:38:13] 368723|11.05.2006| 12:35:06] 11.05.2006| 12:35:15] 36723 4
AP 1) I Of 11.052006) 12:36:13] 11.05.2006) 12:44:39) 38b6|11.05.2006] 12:06:15] 11.05.2006| 12:44:39]  36bb 0
A4, s I Of 11.052006| 12:44:39| 11.05.2006) 124453 1425 11.05.2006] 12:44:39] 11.06. 2006| 124453 1425 12
AP 11 I Of 11.052006| 12:44:54| 11.05.2006) 13:.01:41] 1007 2| 11.05.2006] 12:44:54|11.05.2006| 13.01:41] 1007 2 0
A, b I Of 11.052006] 13:01:41 11.00.2006) 13:.01:51] 42278[11.05.2006] 13:01:4111.05.2006] 13.01:51] 42278 12
AP 12 I Of 11.05.2006] 13:01:51 11.00.2006) 13:18:86] 10255)11.05.2006] 12:01:51]11.05.2006| 13:15:56 1025 45 0
Yy 1 I Bl 11.06.2006| 13:18:56| 11.06.2006) 14:00:66 2518,1(11.05.2006] 13:18:86| 11.05.2006| 14.00:65| 251805 2057
WY 1 1 0f 11.052006] 13:168:56| 11.05.2006) 14:00:65 2518,1(11.05.2006] 13:19:37]11.05.2006| 13:20:05] 38954 19
WY 1 2 Of 11.05.2006) 13:168:56| 11.00.2006) 14:.00:55] 2518, 1(11.05.2006] 13:20:05 11.05.2006| 13205/ 4545 34
WY 1 3 Of 11.052006| 13:18:56| 11.05.2006) 14:00:55 2515,1(11.05.2006] 13:21:02| 11.06.2006| 13:25:17| 25475 2
WY 1 4 Of 11.05.2006) 13:168:56| 11.05.2006) 14:00:85] 2515,1|11.05.2006| 13:25:23] 11.05.2006| 13:26:11 487 47
WY 1 b Of 11.052006] 13:168:56| 11.05.2006) 14:00:85] 2618, 1(11.05.2006] 13:26:1711.05.2006] 132921 1845 162
WY 1 b Of 11.052006| 13:18:56| 11.05.2006) 14:00:55) 2515,1|11.05.2006| 13:29:27]11.05.2006] 13:30:15 484 49
WY 1 7 Of 11.05.2006| 13:18:56| 11.06.2006) 14:00:66 2518,1(11.06.2006] 13:30:20 11.06.2006| 13:31:15] A4 55 A1
WY 1 i Of 11.052006] 13:16:56| 11.05.2006) 14:00:85] 2618, 1(11.05.2006] 13:31:20{ 11.05.2006| 133209 4545 45
WY 1 Y Of 11.05.2006) 13:168:56| 11.00.2006) 140055 2518,1] 11.06.2006] 13:32:15) 11.05.2006| 13:32:50 437 43
L& | Uwe Richter

§5 EW Prof. Dr. O. Hensel - Dept. of Agricultural Engineering

AGRARTECHNIK -

WITZENHAUSE

organicagriculturalsciences U N 1 KASSE L




New Design To Measure
Grazing Behaviour

Left side Splashprotection
of the halter
Alucasing LED and switch
d=32mm x I=250mm / //
L EEEE e rmmmmmmeo—oo- - - SUB-D-plug
____J+ Sensor | Datalogger : [T
e e e e mmmm e e | ..;.\ ______ .
SD-Card | : GPS- :

Splashprotection . Modul
L_ {sup [:nllemllallta_l:::lni-}gI

Akku-Pack 4,8V / 4000mA/h ’_"_//

A
el
Alucasing / SUB-D-plug
d=32mm x I=250mm  Right side
of the halter
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New Design To Measure

Grazing Behaviour

Left side Splashprotection
of the halter

Alucasing
d=32mm x |=250mm

LED and switch

------------------------------------ SUB-D-plug

GPS-
Modul

S0-Card
Splashprotection

e ——

supplementable)

Akku-Pack 4,8V / 4000mA/h

Alucasing SUB-D-plug
d=3mmxl=250mm  Right side

of the halter

SHORT-TERM "
TACTIC
e.g. Bite rate
Bite size
Movement rate
Selection criteria

LONG-TERM
STRATEGY

. @.g. Location
' Activity budget
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Thank you for your
attention!
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Analysing Software
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Analysing Software
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Die Auswertungssoftware
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