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THE RUMINAL DIGESTION OF FIBER OF GRASS AND LEGUME HAYS
iN VARIOUS RATIOS OF CONCENTRATE TO HAY
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Introduction

One of characteristics in ruminants is the diges-
tion of fiber through the fermentation in the
rumen, The composition of fibrous fractions has
been suggested 1o be sesponsible for the difference
in digestibilities of fiber between first-cut and
second-cut hay raiions (Sekine et al., 1986). Thus,
the origin of fiber may affect on the digestion of
fiber.

The present study was to determine digestion
kinetics of fiber of Italian ryegrass hay or cunbed
alfalfa hay in the rumen of animals given rations
with different ratios of concentrate tc hay.

Materials and Methods

Rations consisting of commercial formula feed
for fattening beef cattle and [talian ryegrass hay
mixed with ratios of 0:100, 30:70, 60:40 and 85:
15 on air dry matter basis were given to 2 mature
Saanen castrated male goats fitted with rumen
cannula {av. weight, 45.2 kg) and 2 Suffolk x
Corriedale rams with rumen cannula (40.4 kg)
(ryegrass diet) and cubed alfalfa hay was used in
place of ryegrass in next trial (alfalfa diet). Expcri-
mental period consisted of three equal parts, first
7-day part was preliminary period, the second,
the period for in sifu technique and the third, for
determination of ruminal retention time. The bags
with duplicates containing samples of pround hay
throngh 2 mm screen and cellulose powder were
incubated in the rumen for 3, 6, 12, 24, 48 and 72
hours. The chromjum mordant cell wall consti-
fuents were administered through the rumen
cannula, Fecal collections were done at 4-hour
intervals for 5 days.

Results and Discussion

Data of one goat that died with aspiration
poeumonia was discarded. The results were pooled
to determine parameters ‘for neutral detergent

fiber (NDF) digestion and the ruminal retention
time (1/kp). Table 1 shows digestible fraction (D),
digestion rate constant (k), discrete lag time {1.T)
and degradability for 24-hour incubation (D24)
of NDF of [talian ryegrass and cubed aifalfa hays,
and of cellulose together with ) /ky. Changes in D,
k and LT were not consistent with those in the

TABLE 1, DIGESTIBLE FRACTION (D), DIGESTION
BATE CONSTANT (k), DISCRETE LAG
TIME {LT) AND DEGRADABILITY FOR
24-HOUR iINCUBATION (D24) OF NEU-
TRAL DETERGENT FIBER (NDF) AND
CELLULQSE, AND RUMINAL RETENTION

TIME (1/kp)

Diet given

K D
to animals

LT D24 Vkp
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% ! hr % hr

Ryeprass diet NDF of Italian ryegrass hay

Cene, :  Hay

0 100 481 0.130 9.5 408 400
30 70 52.8 0.031 33 25.1 294
60 40 443 04049 4.5 273 313
85 15 256 0.081 20.3 6.6 294

Cellulose

4] 100 1000 0.027 00 472 400
30 70 1000 0026 20 438 294
60 40 87.7 0029 -09 454 3113
85 15 1000 0.014 -7.9 352 294

Alfalfa diet NDT of cubed aifalfa hay
Canc. - Hay

0 100 41.1 0.066 60 286 270
30 70 333 04028 6.0 213 323
60 40 341 0.106 20.5 10.7 385
85 15 1000 0.009 135 B6 4558

Cellulase

0 100 87.2 0.059 =21 68.4 27.0
30 70 1000 0.022 -11.9 538 323
60 40 1000 0010 -412 430 385
85 15 1000 0016 -223 512 455
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ratio of concentrate to hay of ryegrass and alfalfa
diets. Thus, the results of the present study were
not able to clarify the effect of ratios of concen-
trate to hay on D, k and LT of NDF of ryegrass
and alfalfa hays. The values of D24 markedly
lowered in the feeding of ryegrass diet with con-
centrate ratio of 85 and alfalfa diets with the
ratios of 60 and 85. The contents of NDF in thosc
diets were 207, 226 and 170 gfkg DM for ryegrass
diet with concentrate ratio of 85 and alfalfa diets
with the ratios of 60 and 85, respectively. The
lower contents of NDF in thase rations may have
caused a markedly lower D24 of those hays. The
values of D24 were higher in NDF of ryegrass hay
fhan aifaifa hay. A higher content of acid deter-
gent kignin in alfalfa hay may have affected to the
NDF digestion, Ruminal retention time was longer
in the fecding of ryegrass hay 2lone, but concen-
trate ratjio appeared to have no effect on f/kp in
alfalfa diet, however,l,’kp increased as concentrate
1atio increased. In the feeding of both ryegrass
and alfalfa diets, digestion of ccllulose was poten-
tially 100% in the rumcn. Discrete lag time

appeared to be cssentially none. The cellulose was
highly digestible than NDF of 1yegrass or alfalfa
hay. Thus, degradation of NDF may have limited
by the composition of NDF other than cellulose.
The rates of degradation markedly lowered in the
feedings of ryegrass diet with concentrate ratio
of 85 and alfalfa diets with the ratios of 60 and
85. The lower contents of NDF in those rations
may he responsible for lowered K. Therefore,
NDF content less than 230 g/kg DM in a ration
is inferred lo have an adverse effect on fiber diges-
tion in the rumen.
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