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ABSTRACT

This study exarines feeding behavior and nilk pro-
duction responses of dairy cows with amd without guard-
rails at a wagnetic feeder. Ten 24 h obscrvation periods
were made on 26 daivy cows using 2 magnelic feeder
{Northeo Serv-0-Matic). Cuardrails protocting the cows
at the leeder were installed for the last five observa-
tion periods.  Guardeails for the magnet group {eloven
cows] Teduced cow visils to feeder by 65.8% and inter-
ferences by other cows hy 73.0%. #7.6% of the inter-
Terences were caused by non-magnet cows.  Average time
per visit itncreased from 1.6 to 6.0 min with cuardrails.
Total time at feeder and total grain corsumption in a
24 h period increascd from 33.6 fto 38,8 min/cow and Trom
2.0 to 15,4 kgfeow.  Milk production increascd from 25,5
to 25,0 kafcow on wagnetic cows while controls dropped
L8 kpdeow/day. Goardralls for nom-magheot group {15 cows)
reduced cow visits to Feeder by 65.5% ard time spent at
fecder by 24.6%., Production dropped 11.6% when masnets
were Temoved from cows averaging 20.6 kg wilk/dav.  The
most Aacrivity at the feeder occurred approximatelv 1 h
after milking (cows cat forage Tirst) and the least
activity was 1 h before milking, Milking hegan at 5 am
are 4 pm.

TNTROUUCTION

Gotting cnough grain into high producing dairy cows which are kept in a
loosc-housing or free =tall facility and wilked in a milking parlor has heen
a nrobtem for duirvwmen.  The magnetic grain [peder (Serv-0-Matic, Northco
Co., Lo Verne, M) is one system which will allow selected cows to receive
cxbra prain., hanging a spectal maonet on a cow's peck, the wagnet bits a
switen which activates the fecd avper when the cow =tichs her head in the
feeder.  One of the apparvent problems with thiz tvpe of feeder is the inter-
ference from other cows which could be reduced by the installation of guard-
rails (lutjens 18765 Kabhik 19767, I a Minnesota survey of 20 dairv farss
using the magnotic fooder only 4 were w=ing puardrails (llutiens [9767. ‘lhis
havioer during o 24 b peviod and ailk nroduction
with and without gquardeails at a magnetic feeder.

study exanines feading b
responses of dairy cows
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Twenty-six lactatiug Holstein cows from the 1Ilineis State lUniversity
dairy herd were used in this experiment. Lleven cows which ranged [rom 67
to 201 days in lactation when the experinent commenced had magnets. Fifteen
cows which ranged from 94 to 539 days in lactation had no magnets. Ages of
all cows ranged from twoe to nine years. Cows with magnets averaged 25.0 kg
wilk daily, and cows without magnets averaged (6.0 ke milk daily prier to
the start of the cxperiment.

The cxperiment consisted of 10 trials, Durlng the first five trials, no
guardrails were provided to protect the cow from other cows while she was
eating. Cuardrails were installed for the remaining five trials., Each trial
consisted of a 24 h obscervation with the following information recorded on
gach cow: 11 number of visits to feeder; 27 time spent per visit at fooder;
3) total min at feeder in 24 Ny 4) kg feed consumed in 24 h;  5) number of
interferences by cows with magnets; 6) numher ol interferences hy cows with-
out magnets; and 7] milk production weiphts,

Two adjustment periods were keld in order for animals to adjust to the
presence nf ohservers. The [irst period was just prior to the experiment and
invelved a 12 h obscrvation. The sceond adjustment was a 12 h obsorvation
period which occurred after the installstion of guardrails and hefore the
start of the lust five trials. The feooder was cquipped with a light which
would go on cach time it augered [eed. Ohservers used a stop watch to record
the lenpth of time the light was on for cach cow. The feeder augered .45 kg
of pelleted foed (16% protein) per min. Tn addition, the cows were fod a
blended ration of corn silage (6.0 kg dry hasis) and hayluge (7.7 kp dry bhasis}
free choice, und 4 kg dry basis of hivh moisture corn daily. No graier was fed
in the wilking parlor during the experiment.

RESULTS

Average number of wvisits and time spent at the feeder Ly cows with magnets
is shown in Tahle I. There was 2 more officient use of the foeder when guard-
rails were installed to protect the cows while thoy were cating. Average
number of visits to the feeder was 21.8 without guardrails and 7.5 with guard-
rails. Averuge time spent at the feoder increascd when guardrails were installed
(1.6 min without guardrails and &.0 min with guardrails). Average range per
visit varied considerahly with cach cow. The most dominant cows (1, 45, 72
had the greatest range.

The total min during @ 24 h period that cach cow spent at the feeder
averaged 33,6 without guardrails and 39,8 with guordrails (Tsbie 7). Thus,
the cow's total min at feeder increascd 18.53% with guardrails. The kg of
feed consumed also incressed with guardrails (12,0 kg/cow without cuardrails
and 15.4 kofeow with guardrails).  As depleted in Tahle [, the kg of milk
did not increasc as wuch as the kg of feod consuncd when there were guardrails.
However, all cows had passcd thelr peak production, se normally production
would he expected to drop. Tf the cows had been 1n an garlier part of their
lactation, then the extra feod mav have heen nrolituble. Milk production
for the magnetic cows increased only 1.6% with guardrails. The non-mnagnetic
cows dropped 3% in oroduction during this same period of time. Guardrails
werc most helpfizl for the cows low in dominance rsnk (2, 70 and 86} in obtaining
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more feod,  Thore was a considerable amount of daily variation in the total
min the Fecder ran, and conscquently, in the amount of fecd consumed by most
cows in a 24 & period. One cow (72) varied only 4.5 kg in daily feed con-
sumad, whereas most of tho cows varicd between 5.0 and 14 kg.  This variation
in feed comsumad 12 a disadvantage for this type of fecding svstem. The total
min that the feeder ran in @ 24 h peried was always quite constant.

Table 1T shows the utilization of the feeder by cows without magnets.
There wus cnough reinforcement from the small amount of grain which was left
in the feeder by the previous cow to encourage them <o keep interfering with
those cows with magnets, One of the most dominant cows in the herd (13) did
not have a maignet, but had more visits to the feeder (38.6) than any cow in
the herd, Including those with mapnets. When guardrails were installed, the
nuaher of visits to the feeder decreased by 65.5% for the non-magnetic cows.
‘The non-wagnetic cows made several visits to the feeder when there were no
guardrails {averape 17.4) and only 6.0 wisits with guardrails. The total min
at feeder was reduced by 24.6% with guardrails.

Table LTI shows the interferences of cows with magnets in 2 24 h period.
most of the interferences of cows carrying magnets were caused by cows with-
out mugnets.  As the number of visits to feeder decreased, so did the number
of interferences. With no guardrails, the average number of interfercnces
from cows without magnets was 18.3, and only 2.0 from cows with mapnets. TYotal
interferences decreascd 73.0% with guardrails. Non-mapnetic cows causced 87.6%
of the interferences.

Tnterterences of cows without magnets is shown in Table V. Most of
the interferences of cows without magnets were caused by cows with magnets.
With no guardrails, the number of intcrfercnces from cows with magnets was
5.0, and 2.3 from cows without magnets. Total interferences were reduced
85.2% with puardrails.

Teble ¥V shows tne eflfect on milk production whoen magnets were removed.
Six cows which averaged 20,06 kg milk/dav dropped 11.6% when magnets were
removed.  The percent decrease ranged from 4.3 to 23.5 kg milk/day. There
was considerable variation with each cow in their response to the cxtra
feed [row the masnetic feeder.

The use of the feoder by magnetic and non-magnetic cows is shown in
Fig. 1. The number of times the cow used the feeder was more constant and
nuch less witn guardrails.  Mitking was done st 5:00 am and 4:00 pm which
dccounts for the lower use of the feeder at this time becausce fower cows
were in the lot.  When there were no guardruils, there were more cows at
the feeder approximetely 1 h hefore milking., With puardrails, the peak
activity ccourred at approximately 10:00 am. Gencrally, as o cow cuame
out of the mitking parlor, she would eat silage, drink water, and then go
to the maenetic [eeder.
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DISCUSSI0N

The magnetic grain feedor is one way of providing extra feed to high
producers. The feeder should have guardrails which will protect the cow
while she is eating. There will be less problems with hoss cows and all
magnetic cows, especially the timid cows, will be able to consume more [ecd.
Most interferences at the feeder (87.6%) are caused by non-magnetic cows
and these disturbances are reduced by 76% with guardruils. Cuardrails in-
creascd the use of the feeder by mugnetic cows by 18.5% and reduccd the usc
of the feeder by non-magnetic cows by 24.6%.

A problem with this type of feeding system is not knowing axactly how
mich feed each cow is consuming. This study showed most cows varied a
great deal (8 to 14 kp) in their daily intake of pelleted feed at the nag-
netic feeder, Without Knowing how much each cow is eating, it is difficult
to know when the magnetic feeder is no longer supporting production.

The manufacturer of the magnetic grain feeder recommcnds one magnot
cow/hour of feeder cxposure. FEleven magnetic cows were used in this eXperi-
ment for 24 hours of feeder usc. Thereforc, the masnctic cows had Tess
competition for feed from other mapnetic cows and conscequent by nrobably ate
more feed than if we would have had 24 cows with mapnets or limited the
feeder use to 11 hours. However, we were intervested in ohserving freding
behavior for a 24-hour period and found cows will use the mapnetic feeder
any time of day or night with least use just bhefore milking.
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TABLE 1. Utilization of Feeder by Cows with Magnets During a Twentv-Four Hour Period

Avg. Avy.
of time range Total
Ava. visits ner per lotal min kg of
Cow kg of to visit visit min at feeder feed
number i1k feeder (min) {min) feeder Tan consumed
No guardrails
1 28.0 27.8 204 20.8
9 18.4 11.2 .8 3.
il 20.8 29.6 1.3 15.1
45 5208 24,2 1.7 14.0
Ol 10,1 17.2 2.9 19.7
66 >h.d 22.8 1.3 10.4
70 55.6 11.8 1.8 . 7.0
71 18.2 25.4 1.5 51.6 141.7
T2 25.7 15.8 1.8 28.2 9.9
81 31.0 35.4 .9 3005 11.0
86 18.2 21.06 9 19.5 5.0
Mean 2505 21.9 1.6 35.06 26.5 12.0
Guardrails
1 ol .4-18.5 66,3 30.1
9 6.4 <.z-2200 55.1 15.9
1 3.9 <.2- 8.3 28.1 12.8
45 5.9 <. 2-13.1 31.4 14.3
61 1.9 <.2-16.0 3 4.5
[§18 8.5 SA-1906 5 17.0
TO 1.6 1.5-18.5 3 11.8
: 2.4 <.2-10.3 2 12.8
72 . 5.9 1.1-16.3 2 11.2
51 .S 1.4 <.2-17.1 0.9 14.0
86 Y 5.1 LA-1405 26.9 12.2
Mean 2009 7.5 6.0 9.8 54.0 15.4
Reduction 65.8
%o Increase 1.6 27500 18.5 28.3 28.5

‘Al figures
tion of guardrails.

averages of five 2d-hour observations made betore and after installa-
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PARLE T Use o of Feoder by Cows
No. of
Avg. visits
Cow kg of to
numbct milk feeder
No guardrails
15 18.2 38.6
35 13.3 2.6
10 18.5 2350
50 18.2 26.0
55 12.5 26.6
63 0 10.8
65 / 29.0
73 14.5 17.1
T 15.2 0.8
S0 6.4 7.8
Sz 212 9.2
83 16.7 0.0
55 10,0 7.2
S0 7.9 0.0
124 18.9 17.0
Mean 5.9 17.4
Guardrails
15 7.9 16.4
55 L0
16 16.6
50 5.6
55 40
65 5.1
65 T2
73 6.4
o 1.8
S0 1.2
82 1.4
83 10.6
85 8.1
89 6.0
121 R
Moan 1501 [ONt
Rednction 5.0 5.5
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Tazlk LIT. Interferences of Cows with Magnetis in a Twenty-lour llour Perind.’

oo onf Noooof
Moo of interigrences interfercnees

Lo visils from cows from cous Totwl
number to feeder with naupnets without magnets interferences
Noopuardrails

] 278 1.5 L

4 bl.g 2.0 -

a1 20,4 L0 6.0

44 G 2.0 AELR

&1 e 5.0

fify Gy 2305

0 B L3.0

71 5.8 5.0

51 o3 B

B4 21.4 S0

Mean i].4 2. 15.5 20,4
Guardrails

1 TR 1.0 6.5 .5

i [ Lo 35 uon

11 an il 23]

45 G4 o0 2.0

[£5) T L0t :

i) N1 Ln

7 R i T

il 13,38 Al 5.0

e RO i 1.0

H1 B.2 R H.0

36 oz 5 5.0

Meun LA 1.1 1.4 5.5
% Reduction GALE LB T TR0

a . o . .
A1 figures arc averages of five Z4-hour ohaervations nade before and aFler insralla-
tion of guardreifs.

68






FAGLL V. i Tect an Mtk Prodoction wheo

Wit T

win ot
ooy

70



NO. of times at feeder

45
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T

mﬂmw_o___w_ Nubumﬂmw_o___w_mubm
pm. TIME (hours) am.

————No Guardrails ---- W/Guardrails
FIG.1 Use of feeder by 26 cows in a 24 hour period.
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