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Figure 2. Seasonal change of grazing behavior

Table 1. Seasonal changes in heifer behavior on pasture and daily gain
and correlation coefficients between daily gain and behavior

Posture Bebavior
[P - AV.
Month S i G Rum ¢S L) R (S L)y G
% of 24-hr kg/day
June 53.0 47.0 29.1 28.8 (4.1 247 37.3 (15.2 22.1) .78
July 61.3 387 41.5 27.5 (42 233 283 (13.0 153 0.72
August 58.3 417 39.7 33.0 (10.5 22.% 26,3 (7.1 19.2) 0.41
September 48.3 . 51.7 33.0 26.8 (0.9 259 37.0 - (11.3 25.8) (.91
October 51.7 48.3 4.6 27.5 (1.8 257 30.2 (7.8 22.4) (.81 .
Overall 54.5 45.5 3.0 28.7 (4.3 244 31.8 (10.9 20.9) Q.74

Correlation coefficients between daily gain and behavior
-0. 3G%k 0. 36%k  ~0. 11 0. 10¢-0. 45k 0. 554kck) 0. 02(-0. 02 0. 04) -

Values in each month are expressed as the means of 10 observations.
S: standing, L: lying, G: grazing, Rum: ruminating, and R: resting.
¥k p<(h. 01, #=x:p<0. 001
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Table 2. Seasonal change of ingestive behavior on pastured, large round bale
hay~fed and rectangular bale hay-fed heifers'’,

' _Total time Frequency*®’ Duration®’

Mon th P b R sig.>> P L R sig. P L R sig.
hr. /day No. /day min.

May 7.1 60 58 NS 9.9 9.9 6.9 x 44.0 38.0: 55.0 NS
June 8.1. .63 6.8 x 7.0 8.9 7.4 NS 70.0 39.0 56.0 NS
July 85 9.0 886 NS 10.1 6.3 6.6 Xk 54.0 90.0 82.0 x*
August 3.9 9.5 7.9 kk 6.6 6.3 56 NS 95.0 94.0 89.0 NS
September 8.5 . .82 9.0 NS 6.9 6.0 4.4 NS 77.0 83.0 128.0 ok
October 8.5 86 85 NS 7.0 59 4.0 % 79.0 89.0 129.0 o«
Average 8.5 7.9 7.8 %« 7.9 . 7.4 5.8 % 69.8 72.3 90.0
Signif. ok S0k ok ok %ok $0K ok dok ok

' Pastured herd was rotationally grazed at 3~ to S-day intervals. Hay in large
round bales was fed at five-day intervals and hay in rectangular bales twice
a day at 9:00 and 17:00.
?> P:pastured, L:large round bale hay-fed and R:rectangular bale hay-fed heifers.
22 %:p<0. 05, #k:p<0, 01, NS:not slgnificant.
*? Frequencies of each behavior continued longer than 10 min.
% Average minutes of continuously ingesting durations.

591 % of ingesting time

Pastured g5: Tl s

)
Large | *
rou%xd o5 b--r-"‘"*-‘-’:;‘h} >
— e,
bal B e TN ek
ale - N o
| — kS
- . R : =+
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l/ ¥ :.
s \

8 " v “-‘
Reciangular 251 .2 “"5':;‘ N

P i Ll

57 et “’z{.‘\ . .
@_3 s Fesding Feei ing e =
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Figure 3. Effect 6£ management on diurnal pattarn of ingesting behavior
in pastured, large round bale hay-fed and rectangular hay-fed groups.

—334—



Table 3. Nutrient composition of ingested herbages.

DM CP NDF ADF TDN
P T 21.6 14.3 S4.3 21.8 62.4
N 18.8 15.1 §3.4 21.2 63.0 -
1 ‘T 58 30.0 43.8 25.0 70.3
N 5.9 22.4 48.5 24.5 67.1
i) T 14.0 24.1 50.6 3.5 65.7
N 10.5 21.8 49.5 32.7 67.0
m T 5.3 26.3 3.1 23.5 69.1
N 9.2 8.9 50.8 2.7 64.5
Mool 1. T 15. 2.8 458 267 68.4
Mand M N 15.2 23.0 49.6 28.3 66. 2
P: Preliminary perlod, T:trimming and N :'no-trimming.
T In P was not trimmed.
Tabte 4. Behavior of grazing heifers during daytime.
Period Posture Behavior
and
Treatment S L G Rum ¢S Ly 7 (S L) Rum@G
P T 67.6 32.4 54.2 19.1 (1.0 18 1) 23.3 (9.0 14D 0.35
N 69.1 30.9 53.9 18.1 (1.5 16.6) 24.1 (9.8 14D 0.34
1 T 67.1 J2.8 48.2 14.4 <l.6 12.8) 35.8 (15.7 20.D 0. 30
N 76.5 23.5 45.7 26.8 (6.6 10.2) 35.8 (225 13 0.37
a T 8.1 (8.9 40. 1 12.6 Q. ¢ 56 46.1 (32.5 13.6) 0.3
N 2.6 21.4 36.2 19.5 (7.1 12 4) 42.5 (21.5 15,0 0.45
m T 76.5 23.5 50.6 15.1 6.2 8.9 32.3 417 w.e Q.30
N 86.2 3.8 517 767 10 29.7 (22.8 6.9) 0.32
Av. of T 74.8 25.2 46.3 140 4.9 91 38.1 (220 16 1) 0.30
Lum N 78.4 2.6 44.5 17 (7.8 9.9 36.0 (2.3 1. 0. 40

P: Preliminary period, T:trimsing and N ¢ no=trimuing.
T in P was not trimmed. ’

Table 5. Behavior of groups classified by milk yield, lactation period and parity.

Traijt Posture Behavior

and Class S L I Rum (S L) R (S L)
———— %X of 24-hr

Nitk yield

H 51.7a 48.3b 27.0ab 35.2a (9.7 25.7) 37.8b (15.3a 22.2b)

M 45.83b 54.2ab 25.0ab 35.7a (6.2 29.3) 39.5b (15.8a 23.5b)

Lo 36.6b 63.4a 21.8b 28.6b. (2.6 26.0). 49.4a .(13.6a. 36.2a)

D 38.3ab 61.7ab 30.7a 30.3ab (3.3 27.0) 38.7b ¢ 6.0b 33.0a)

Lactation period .

Ea- §2.42 47.6b 24.6ab 33.6ab (8.0 25.6) 41.6ab (20.2a 21.2b)

Ni 49.2ab 50.8ab 26.2ab 37.4a (9.4 28.00 36.4b (14.0ab 22.2b)

La © 3.1b 6292 23.9b 30.4b ¢3.0 27.4) 45.9a (12.0be 34.0a)

D 38.3b © 61:7a.30.7a 30.3b (3.3 27.0)° 38.7ab ( 6.0c 33.0a)

Parity |

1 41.5 52.5 25.3 - 358 (1.8 28.00) 39.0 (15.8. 23.3b)

2 49.3 50.8 28.5 338 (5.8 28.3) '38.0 (155 22.3b)

s 4.3 58.7 24.9 3.8 (5.4 26.3 423 (123 3l.0a)

a,b,c:Means within the same column with different superscripts
of milk yield, lactation period and parity d!ffer (p<0.05) by Duncan's mltipie

range test.

among the classes

S: standing, L: lying, 1: Ingesting, Rum: rmﬁln:llﬁl and R: resting.
H: high(235 kg), M: nidium(35-25 ke), Lo: low(S25 kg), Ea: Early(-99 days
after calving), Mi: mid(100-199 days), La: late(200-days) and D: dry.
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Ingest.

Ruminat. -

Rest.

Stand.

Table 6. Means for duratlons of behavior in groups classifled
by milk yield, lactation period and parity traits.

Nuration Gnirmte)

Trait and

Class S L 1 Rum
Mitk yield

H 67.2 61.7b 20. 6b 26.9
M 45.3 58. 8b 18.6b 24.9
Lo 67.2 111.3a 22. 2 24.0
D 73.2 121.7a 35. 8a 28.2
Lactation period

Ea S1.4 45, lc 15. 6b 24.7
Mi 67. 4 74. Obe 22.1b 28.4
La 59.7 97. 6ab 22.5b 23.7
D 73.2 121. 7a 35. 8a 28.2
Parity

1 37.2 45. 1b 20.3 . 251
2 73.9 85. 8a 19. 4 26.0
3s 65.6 83. 4a 24.6 26.0

a,b,c:Means within the same column with different superscripts
among the classes of milk yield, lactation period .and parity
differ (p<0.05) by Duncan’s muitiple range test.

S standing,

L:lying, {: ingesting and Rum: rumlnating. -

H: high(Z35 kg). M: midium(35-25 kg) and Lo: low(525 kg).

Ea: Early(-99 days), Mi: mid(100-199 days), La:

and D: dry.

60
@

by
4

op

Figure 4. Diurnal change of behavior in groups

min.

late (200~ days)

1

—=Early — Mid

e Late "™ Dry

clssified by lactation periods.

3141516171819202122238 1 23 46 6 7 8 §181112

Time

Behavior in the three—hour periods with numbers and asterisks
is significantly different between lactation periods
by Duncan's multiple range test as follows:

Ingesting Ruminating Resting Standing

1 2 3 4 5 6 7 8 9 1011 12
Ea|B A B A AB AB|AB A A A A AB
Mi|B AB. ABJ.A A C B A8 B AB . AB AB
La]B AB AB{A B BC!A A AB{B AB B
D A B A B B A A B AB|B B &
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Figure 5. Change of behavior during a lactation.
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Figure 6. Diurnal patterns of behavior in groups
fed rations mixed and seperately.
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Table 7. Aggression between cows confined in a small pen.

_ AB BC AC Total
Cow Win Less Win  Loss Win Loss ) Win Loss
Al 152 2 ERRTT! 0 263 2
A2 33 33 55 42 88 75
B1 12 57 114 0 - 126 57
B2 6 111 48 58 _ 54 169
c1 1 65 0 82 L 147
c2 3 43 1 43 4 86
Total 203 203 166 166 . 167 167 536 536

A : dominant, B:middle ranked, C:surbordinate cows.

11gAt ; i ; 1R ; ; g
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- : : : 8oy :
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Figure 7. Change of 5-day milk yields in dominant (Al, A2},
middle ranked (B1, B2), and surbordinate cows (Cl, C2) by
percent of total milk yield durmg 5 days before confinement.
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Figure 8. Change of ingesting behavior in dominant,
middle~ranked and surbordinate heifers in moved group.
[ng: Total time of ingesting, FB: ingesting mixture of
concentrate, corn silage and grass silage at feed bunk,
and Il & S: ingesting hay and whole crop wheat silage
Dm: dominant, Md: middle-ranked, and Sb: subordinate.
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Table 8. Milk yiclds of most dominant and subordinate heifers
in moved group.

ADV Milk yield (%)
Head Before After ~1wk 1wk 2wk

Most dominant 6 66.2 57.8 100 98. 8 97.5
Most subordinate 6 27.8 28.3 100a 98.5ab 96.'1b

a, b:Values in columns not followed by the same letter differ
significantly (p<0.0%) .

Table 9. The effect of dominance rank changes
on milk yields of moved heifers

Milk yield(X)
ADV change llead =lwk Lwk . 2wk

£-5.0 10 100a = 96.5b  94.4b

-4.9~+4.9 10~ 100a  98.9ab 97.5b

+5.0S 6 100 10L.3 83.2
97.7°

a, b:Values in columns not followed by the
same letter differ significantly (p<0. 05)
* Value when a abnormal datum was eliminated

l.GFM%/oH

= Dominant

== Hiddle~
ranked

= Subordinate

Change of cortisol reaction

Experimental Day

Figure 10. Changes of serum cortisol reaction
after ACTH injection for dominant, middle ranked
and subordinate milking heifers -in moved group
by the differences between before and after
member interchange. '
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