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Effect of Forage Species on Mastication in Dairy Cattle.
Katashi SEkicawa, * Shigetada Suzuki and Tokuichire ToNoucHI

Division of Animal Science, *Division of Ecology and Bio-Resources,

Faculty of Agriculture, Shinshu University

To investigate the eating and ruminating behaviour of dairy cattle offered
different species of forages, an experiment was conducted measuring forage
intake, numbers of bites and time spent for eating, and numbers of boluses,
numbers of bites and time spent for ruminating by Holstein milking cow and
heifer. Ladino clover, orchardgrass and dent corn were offered to the cattle
respectively. Activity of the M. masseter of the cattle were measured by electro-
myography for 48 hours in each trial and analyzing the electromyograms recorded,
numbers of bites were estimated. chemical composition of the forages was also
determind.

The results obtained were as follows:

1. Daily intake of forage was lowest when offered orchardgrass in each cattle,

2. Time spent for eating per day varied from 220 to 310 minutes and tended
to be longer when offered ladino clover.

3. Numbers of bites for eating per day ranged 9,300 to 15,900 and showed
highest value in cow offered ladino clover and in hiefer offered orchardgrass.
Lowest value was shown when offered dent corn to each cattle. In addition,
bite size (intake per bite) was lower in heifer than in cow.

4, Time spent for rumination per day varied from 320 to 520 minutes, with
longest in orchardgrass and shortest in ladino clover in both cattle.

5. Numbers of boluses ruminated per day varied from 425 to 630 and showed
highest value when offered orchardgrass to each cattle.

6. Numbers of ruminating bites per day ranged 16,800 to 28,800 and showed
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highest value in orchardgrass and lowest value in ladino clover. Numbers of
bites per bolus increased gradually through rumination period.
(Jour. Fac. Agic. Shinshu Univ. 25:73-83, 1988)
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Table 1 Date of birth and body weight of experimental animals.

Date of birth  Body weight (kg) Ave. milk yield (kg)/day
Initial Final Initial Final
Cow 1972.1. 16 630 687 18.0 4.4
Heifer 1976, 2. 20 385 426 — —
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Table 2 Chemical composition of forages offered.

Forage DM C.P. Fat E.E, C.F. Ash
offered (%) (%) (%) (%) (%) (%)
Ladino clover 13.6 3.0 0.5 5.4 3.2 1.5
Orchardgrass 17.0 2.7 0.8 6.0 5.8 1.7
Dent corn 19.9 2.8 0.6 10.9 4.4 1.2

Note: DM; Dry matter, C.P.; Crude protein,
E.E.; Ether extract, C.F.; Crude fiber.

Table 3 TForage intakes in each animal (kg/day).

Cattle Ladino clover Orchardgrass Dent corn
FM oM FM oM FM oM

Cow 70.8 8.9 38.4 5.9 46.7 8.7

Heifer 32.2 3.9 20.3 3.1 25.6 4.8

Note: FM; Fresh matter, OM; Organic matter.
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Fig. 1 Diurnal pattern of eating, ruminating and resting forms of
experimental animals fed ladino clover (LC), orchardgrass (OG)
and dent corn (DC). %7 Eating form of fresh forage, E Eating
form of hay, :] Eating form of concentrate, Ruminating
form and[ |Resting form.

Table 4 Time spent in each behaviour form of experimental animals (min. /day).

Cattle Forage Eating Ruminating Resting
offered Forage Supplement
Ladino clover 250 60 400 730
Cow Orchardgrass 220 60 520 640
Dent corn 260 80 420 680
Ladino clover 310 50 320 760
Heifer Orchardgrass 260 60 490 630

Dent corn 220 130 410 680
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Fig. 2 Electromyogram led from the M. masseter of experimental
animals eating fresh LC, OG and DC and ruminating OG.
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Table 5 Numbers of eating bites, ruminating bites and total bites in 24 hours.
Cattle Forage Eating bites ruminating Total
offered Forage Supplement bites bites
Ladino clover 12,400 3,300 20,900 36, 600
Cow Orchardgrass 10, 300 2,600 26,500 39, 400
Dent corn 9,700 2,600 21,000 33,300
Ladino clover 15,100 2,200 16, 800 34,100
Heifer Orchardgrass 15,900 3,200 28,800 47,900
Dent corn 9,300 4,500 23,300 37,100
Table 6 Rate of eating and bite size.
Cattle Forage Rate of eating (kg/min.) Bite size (g)
offered Fresh M. Organic M. Organic M.
Ladino clover 0.29 0. 036 0.8
Cow Orchardgrass 0.18 0. 027 0.6
Dent corn 0.17 0.034 0.9
Ladino clover 0.10 0.013 0.3
Heifer Orchardgrass 0. 08 0.012 0.2
Dent corn 0.11 0.021 0.4
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Table 7 Ruminating behaviour of experimental animals in 24 hours.

Cow Heifer

Forage offered LC oG DC LC 0G DC
Rumination time (min.) 400 520 420 320 490 410
Numbers of ruminating
periods 17 19 18 13 16 16
Numbers of boluses 570 630 480 425 620 500
Numbers of ruminating 50 900 26,500 21,000 16,800 28,800 23,300
Time spent per bolus (sec.) 42 49 54 45 47 49
Numbers of ruminating 37 49 44 40 47 47

bites per bolus

Note: LC; Ladino clover, OG; Orchardgrass, DC; Dent corn.
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Fig. 4 Diurnal variation of numbers of bites per bolus in 4 hours
period of rumination by experimental animals fed LC, OG and DC.
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Fig. 5 Frequency distribution of bites per bolus in experimental
animals fed LC, OG and DC.
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