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The effect of ruminal infusion of acetic, proptonic
and butyric acids on eating, rumination behaviour
and feed utilization in sheep fed on urea-
supplemented roughage
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ABSTRACT

Two experiments were conducted to investigate the effect of ruminal infusion of volatile fatty
acids (VFAs) on eating and rummation behaviour and feed utilization in sheep fed on hay. The
amounts infused were 300, 300 and 150 keal per day per animal of acetic, propionic and butyric acids,
respectively. Each acid solution was continuously infused into the rumen of sheep fed on timothy hay
alone (Experiment [). In Experiment 11, sheep fed en roughage with varied crude protein (CP) levels
(6.0, 7.3, 9.1 and 15.5% DM). Four sheep, two in each, were used in repeated crossover designed
experiments. Daily eating time was lengthened by infusion ofacetic and propionic acids as compared
to control. There was no change in cating time after infusion of butyric acid {(Experiment [). Daily
eating time increased after propionic acid infusion and change in CP contents of the basal diet com-
pared to control sheep. There was no change in eating time afier infusion of acetic acid (Experiment I1).
Rumination appearance tended to sharten after infusion of acctic and propionic acids as comparcd to
that of control. Butyric acid infusion gave opposite (Experiment ). Rumination appearance was long
with an increase in dietary CP, but was not changed by ruminal infusion of volatile fatty acids
(Experiment IT). Daily rumination time tended to be long afier infusion of butyric acid and short after
infusion ol acetic acid, and did not change after infusion of propionic acid (Experiment I). Cyclic rate
tended to tengthen after infusion of acetic acid as compared to that of control, but there was no change
after infusion of propionic and butyric acids (Experiment 1). Cyclic rate was shortened after infusion
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of acetic acid regardless of the CP content in the diet compared to that of control. Ruminal infusion of
propionic acid had no clear effect on cyclic rate in shecp fed on dicts with varied CP contents
(Experiment 11). Rumination appearance was fairly changed with varying levels dietary CP content
regardless ruminal VFAs infusion. It was therefore, concluded that raminal infusion of VFAs had little
cffect on eating and rumination behaviour and feed utilization. It was further concluded that chemical
stimulus rather than physical stimuli, such as the increment of ruminal nitrogen could influence the
chemoreceptor on the rumen wall.

KEY WAORD: eating behaviour, rumen, rumination, VFAs infusion, sheep, feed utilization

INTRODUCTION

Rumination behaviour contributes to the increase in utilization of roughage feeds
through particle size reduction, which facilitates their degradation in the rumen.
Particle size reduction through re-mastication of the feed improves rumen micre-
bial and fermentation activities (Welch and Smith, 1969). Rumination behaviour is
closely related to the amount of feed ingested (Gordon, 1965; Fujihara et al., 1990b)
and is influenced by changes in physical properties and/or chemical composition of
feed ingested (Gordon, 1958; Fujihara, 1980; Fujihara and Nakao, 1990a; Mawuenye-
gah et al., 1997). Rumination is initiated by the presence of ruminal ingesta by
chemical and/or physical stimuli to receptors in the rumen wall (Fuphara et al.,
1989). However, the exact mechanismn involved is not clearly known (Fujihara and
Nakao, 1990b).

Rumination index (time spent ruminating per 100 g DM intake), which also de-
fines rumination efficiency, is highly influenced by the chemical and physical quality
of the feed (Dryden et al., 1995). The products of rumen fermentation (VFAs) and
the extent of ruminal fermentation are closely related to rumination behaviour, Infu-
sion of acetic acid into the rumen alone has no significant effect on rumination
behaviour in sheep fed on low quality hay. The type and form of forage eaten and
significantly the amount of crude protein fed seem to also play a great role (Fujihara
et al., 2002b). Increasing protein (Fujihara and Nakao, 1984) and energy supply
{Weston, 1996; Mawuenyegah et al., 1997} to the rumen helps in maintenance of
optimal rumen condition from microbial growth and fibre digestion resulting in high-
er voluntary intake.

The objectives of this study were to investigate the effect of infusing VFAs
alone on the eating, rumination behaviour and feed utilization on sheep fed on hay
diets (Experiment 1). The effect of ruminal infusion of acetic and propionic acids
with varied CP levels in the form of urea an eating, rumination behaviour and feed
utilization in sheep fed on grass hay diets was also investigated (Experiment II).
Fujihara et al. (1990a) have briefly described part of this work.
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MATERIAL AND METHODS
Treatment and design

Experiment . Two Japanese Corriedale wethers were fed on a basal diet of
timothy hay (CP: 9.1~10.0%) with or without ruminal infusion of acetic, propionic
and butyric acids in a repeated measurement cross over experiment (Table 1).
Each period lasted for 12 days (7 for preliminary and 5 for sarnpling). lnfusion of
acetic and propionic acids were done using the same procedures as described by
Fujihara et al. (2002a). Butyric acid was infused at the rate 12 mmol/h during 24 h,
which was estimated to be able to supply 150 keal per day per head.

Experiment [, Two crossbred female lambs were fed on three basal diets of
hay with or without ruminal infusion of acetic and propionic acids in a repeated
measurement crossover experiment also in three periods of similar duration as in
experiment one. The three basal hays used were timothy hays (6.6% or Italian
ryegrass hay, 7.3% of CP per DM); timothy hay (9.1% of CP per DM); timothy
hay supplemented with urea (15.5% CP per DM). The same technique of ruminal
infusion of VFA acids used in experiment one was also applied.

TABLE 1

Experimental design
Experiment

Period { Period Period 111
Basal diet (hay) Timothy (B) Timathy (B) Timothy (C)
Acid infused aceltic acid propionic acid butyric acid
Treatment control infusion control infusion control  infusion
Allocation of animals
1* term* A B A B A B
2™ term B A B A B A
Experiment 11

Period | Period 1 Period 11
Basal diet Timothy (A)' Timothy (B) Timothy (B)}+Urea
CP of basal diet {%) 6.6 {1.3)! 9.1 15.5
Treatment control infusion’ control infuston control  infusion
Allocation of animels
1* term? C D C D C D
2™ term D C D C D C

* consecutive 12 days for each treatment {7-day: preliminary, 5-day: sampling)
! in propicnic acid infusion, Italian ryegrass hay was used in period 1

? ruminal infusion of acetic acid and propionic acid
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Arimuals, diets and management

The four sheep (two Japanese Corriedale wethers for Experiment [ and 11 cross-
bred Suffolk x Japanese Corriedale female lambs for Experiment [T}, weighing 38-
45 kg and fitted with ruminal cannulae were used. The sheep were kept in metab-
olism cages throughout the experimental period. They were fed on 2.0~2.2% dry
matter (DM) of each hay per kg body weight per day. Three types of timothy and
one type of Italian ryegrass hays were used. Their chemical composition is as
shown in Table 2. Before feeding, hay was chopped to about 4 cm long. One-half
of the daily rations were given at 09.00 and the other half at 17.00.

Fresh water and salt licks containing trace elements were made available at all
times throughout the trial. Refusals were weighed, sampled everyday, bulked and
sub-sampled cvery week for their chemical analysis.

TABLE 2

Chernical composition of hay diet, % of DM

Diet Timothy ltalian ryegrass

(A) (B) (©

Organic matler 93.7! 93.5 94.6 87.1

Crude protein 6.6 9.1 10.0 7.3

Crude fat 23 25 33 28

Crude fibre 349 328 347 378

NFE! 499 49.1 46.6 193

' nitrogen {ree extractives

Sample collection and analytical methods

In each experimental period, sampling was done for five days following a se-
ven-day preliminary period. Faeces and urine samples were coltected daily from
the experimental animals before feeding each morming. The samples for ruminal
contents and jugular biood were collected on the final day of the experiment in each
period as the same manner in the previous report of Fujihara et al. (2002a). Analy-
tical techniques for chemical analysis of feed, excreta, ruminal contents and blood
plasma, and the method for measuring eating and rumination behaviour were simi-
lar 10 those used by Fujthara et al. (2002a).

Test for significance of difference between the treatment means for repeated
measurement were compared using f-test {Stats View, 1999; SAS Institute Inc.,
SAS Campus Drive, Cary, NC 27513).

The nitrogen (N) balance was indicated as g per kg of metabolic body size to
correct a variance metabolism according with different body weight of animals.
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RESULTS
Eating behaviour

In Expertment I, time spent cating per day was increased in sheep infused
with acetic and propionic acids. There were fewer decreases with butyric acid
infusion (Table 3). Infusions had no significant effect (P<0.05) on eating time
and rate of eating. Infusions with acetic and propionic acids led to decreased
rumination appearance (lag time after eating) in sheep while it was increased
by butyric acid.

In Experiment Il however, time spent eating per day did not change with acetic
acid infusion and eating time took longer time in sheep fed on low-CP hay (Table 3).
Rumination appearance took longer in sheep fed on hay with increasing CP content
and was not changed by infusion of VFAs. Daily cating time was prolonged (P>0.05)
by infusion with propionic acid regardless the CP content and type of hay caten.
Consequently, eating rate was slightly decreased in sheep fed hay containing va-
riable CP contents.

Rumination behaviouwr

In Experiment I, daily ruminating time decreased in sheep infused with acetic
acid as compared with those on control, but was almost same in those infused with
propionic acid and compared to control. Similar results were obtained for butyric
actd infused sheep, which also showed no change in datly ruminating time (Table 4).
The number of boli regurgitaled daily tended to increase (P>0.05) in acetic and
butyric acids infused sheep. Similarly, infusion with propionic acid, did not (P>0.05)
change the daily number of boli regurgitated by sheep so did rumination period in
the whole experiment. The rumination index (time spent ruminating/100 g DM
gaten) decreased only after ruminal infusion of acetic acid but not change after
infusion with propionic or butyric acid.

In Experiment II, infusion with acetic acid significantly (P<0.05} decreased dat-
ly time spent ruminating by sheep on low CP (6.6%) hay than those on control.
Time spent ruminating by sheep on high CP {15.5%) hay tended to be longer with
infusion but not significantly (P=0.05). The number of boli regurgitated daily by
sheep on low CP (6.65) hay tended to decrease after infusion with acetic acid, but
was slightly increased (P>0.05) in sheep fed high CP (9.9~15.5%) hay after infu-
sion with acetic acid. The number of daily rumination periods tended to increase
with an increasc in dictary CP both in the acid infused and control groups. Cyclic
rate (total rumination time (s}number of boli regurgitated) tended to be shorter
after infusion with acetic acid regardless of dietary CP level, and the difference in
values with or without infusion of acetic acid was significantly (P<0.05) in sheep
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fed low CP (6.6%) diet. Rumination index in sheep did not change after infusion
with acetic acid regardless of CP level in the dict.

Infusion of propionic acid, tended to shorten (P>0.05) the datly time spent
ruminating by sheep on 15.5% CP hay-dict but did not bring any changes in sheep
fed on low CP (7.3~9.1%) diets. However, daily ruminating time tended to de-
crease with an increase of dietary CP level both with and without infusion with
propionic acid. There was a non-significant (P>0.05) increase in the daily number
of boli regurgitated with infusion with propionic acid in sheep fed on low CP diet
with no changes observed for those on high CP (9.1~15.5%) hays. The number
of rumination periods for sheep fed the diets with varying protein contents
(7.3~15.5%) did not also increase. Cyelic rate tended to decrease (P>0.05} after
infusion with propionic acid in sheep fed a low (7.3%) and high (15.5%) hay-
dicts, but was no change in sheep fed on medium (9.1%) hay diet. There was no
change in rumination index atter infusion with propionic acid in sheep fed hay diet
containing 7.3~15.5% CP.

Apparent digestibility

Except for crude fibre (CH), which was shightly decreased, digestibility of the
other nutrients was not affected (P>0.05) by acetic acid infusion in Experiment [
(Table 5). However, infusion with propionic acid improved (P>(.05) the digestibility
of CP and crude fat (Cfa} than that in the control sheep. CP digestibility was also
higher (P>0.05) in butyric acid infused sheep than in those in the control sheep.

In Experiment I1, there was decrease (P>0.05) in all nutrient digestibilities ex-
cept Cfa when sheep fed on low and high CP hays were infused with acetic acid.
The digestibilities of CP, Cfa and Cfi tended to increase with an increase of dictary
CP regardless the acid infusion.

Infusion with propionic acid resufted in no (P>0.05) change in apparent digesti-
bility of all nutrients in sheep fed on low CP level hay. Same results were obtained
from sheep on high CP level hay except for CP digestibtlity, which was slightly
improved.

Nitrogen balance

There was no difference (P>0.05) in retained N (Table 6) between acetic acid
infused and control sheep although N intake was low after infusion with acetic
acid. However, retained N tended to be higher in sheep infused with propionic and
butyric acids than those in control, and then the ratio of retained N per digested N
was also higher in former than in the latter, but not significantly (P>0.03).

In Experiment I there was no clear effect of acetic acid-infusion on N balance
in sheep fed on low CP hay. Urinary N excretion decreased after infusion with



99

FUJIHARA T. ET AL.

uoisngut pror swoetdeld ar pasn Aey sseIdadl uviel] jo U202 47 1 sisapuaied u anfea syl

SANIBIIXNI 231] COmemC

(sAep ¢ x spewnue g) sordwes g jo 35+ ueaws

#

Z

CEF 109 §1+ e8¢ 8T+ 065 80+ 6'8¢ FOF¥Liy ['1T+29F ddN
ST T 69 SEF L0 ECFELY LT F8L9 FOF8To FTFET9 21q} spniy
I'e =605 TeFI'es T0+LL8 9r F91¢ 6L F €68 9P T Ees 2] 2PNy
't =v6L O0F§LL L(F899 CEFEYS LOF1'9¥ LT+ULy umerd apniy
GEFFE9 0c+L19 YT F9Te ST+¥TY 1'0FePe £0F el SEHLINEIULEE o)
uojsnfui prov amioidosg
{URSEAY 1I'0+ 609 Pl +&8E ['T+99¢ 0s+6'Ly SO+¢eee AN
#1869 0TF1'tL 60F8L9 L'OF 569 QCFCPr CeFo'l1s 21q1F IpnID
EEFIECS ' F L7908 YLFOEY TeFOLY £0F86E LI9FOTE iBjopniy
0Cc+07cL O1+T¥L ET+¢E86 't * L'8S 9+ I'iv 6t F 9Ly uread apnip
GFIF¢09 GO+ L¢9 PT+ET19 c1=019 0¢*09r SOF¢IC Taneur d1uesig
Lol prov oaoy
uosnyuL jonuos uorsnyut 10huad uosnjuL [onuod jzauealy
S I'6 NCIAXY % ‘d0 Areronq
11 luawad x7
LOFyIs o+ L08 8T F06S B0+ 6'8S P11+ E8C ' +99¢ ddAN
8CF LY 00+ 0v9 £TFELY L1F8L9 60F8L9 LOF5e9 a1qYy =pniy
FTF 0L 0+ ¢89 I'o+Lls 9y 9IS 9LFeLy Tox0ty 18] apniy)
00+ 88S TOFYLS L0 ¥ 899 CEFEY0 S1Fe8¢ I'T+L8¢ ureid apaiy)
PEFTLS ¥'0F59¢ FTF¥9Te S1++29 FIFE19 I FQI9 TanEw 21UesiQ
uoIsNjuI jo1UoD uoIsRul [oluoeo I [0 uaunea1],
pioe UT_\n:__m pioe U.;_OMQDL& PIOE 20130y PLOE pasmyay
[3uowiuadxg
SYJA JO UOISDyUL [RUtund ¥2Ip Aey uo pa) doays ul siuainnu jo AN[Iqusa3ip juaiwddy

¢ JI1dvL



[~ 4
=
Q
uosnju -
.AVA pre— jut proe otuordoad ut pasn Aey ssei8afa
m 00 ¥ 970 Y TOIE P urIjE)] JO WANUCO J7) ST sisayuared
: _ R — - . LT P
m 100 7 $9° 80°0 ¥ 0£0 100 = o 99 = 'ty —— (sdep ¢ x spws 7) sajduies (11 onE 3L £
- NC.Dﬂ.vN.w 900 F $9°0 20 ImNc 100 7 120 $9T F6'8C pp— S (3} JO JS¥ uesw,,
o — . FH1°0 o 00 F . . B
m 0D F 1] S.o H Lo 100 = 22°0 mo OFH20 w00 M ho.o €O0F +0O0 9% "PRQIosqe/paulelsy
= 00T 0L 10°0 ¥ 99°0 L00F¥T0 000 T 810 TO0*CCo uonuANAY
Z . 10°0 % 89°0 000 F 620 100% 620 uona1oxa Areutiny
= gCFZPI TCF ¢ £50 000 ¥ 55°0 ndino Jeade
) SO'0FEID . seL SEl F69E S eIl [e10],
P 100+ SL°0 L0 F Mo ; 900 F 10 Ev oo ote 99 F FEE ot piov uoidodd
o 200 F €6 €80 S VFHIO e CoOF ¢ ,
= .owwwo 10 F 160 mo,o+.vmc 300 F 97 Z00 F 90°0 0 T : m.w, %, ‘peqlos
« CO0F0T1 w0 F . 100 F L2D o 920 O00FCI0 00*Z1'0 dqE/paliEIey
z st 20°0 7 $9°0 1607 8c0 100 7 4T 000FZ10 HonuANY
= wors 100 %89°0 100 ¥eo - 100F 920 uona1¥o £reulin
w o Jonuoa Fevo 000 * 6%0 néno (82924
uo
fr. ¢el sojut [04u03 . aeIul [2I0],
Z 16 ey fenued 1smfid prov aacy
a AL 99 AR,
@] 8EFOTY R 9, g0 AT
= 200 % 610 Moﬁa_v F 6 0'c T 60 0 Amaiq
- : _ * -7 . N - .
G 10°0 % ST0 o £1°0 100 = €70 o=l SEIFS ITwowtiadxg
1007 15 0F 620 200 T 61" I00F1T0 . 9¢ SHLFOCL
e 0 000 F 0F 0*61°0 bO0 T b7 900 F 10 g 9% ‘pa
Z 00T 510 €0 100 7 2T 0% 170 o 0roF 10 QUOSqE/paUITITY
< TO0OFTLO o iy OO FVTO L00F o 00 F 9T :o::.u
- uoIsnjul 10°0 +99°0 10°0 F 89° 100 + LT°0 ‘0% 0 uo .
U 1 1 Jonuea 00 F 890 00 F b0 100 F 820 na1%3 AIRULI[)
C.p p1oE ouAing OISOyl [[s2s]itax] v 100 ¥ 890 ndino (g3t
piae swodorg UOIS UL [onuos E) aalil g ste]
S PIOEB 2090y Juauneal],
S gFTavL o Pio® pasiul
oIS/
510 /3 YA JO UCISOjUL (UL [ wawnadxsy
Hunt g jatp Avy uo paj daays
ys Ul s0ur[eq usFonIN



FUJIHARA T. ET AL. 101

acetic acid and the ratio of retained N per digested N also increased in sheep on
high CP hays. Infusion with propionic acid of sheep fed on low CP diet resulted in
reduced urinary N excretion and consequently e higher retained N compared to
the contral sheep, There was no difference (P>0.05) in N balance between sheep
fed high CP diet in with and without propionic acid infused sheep. Generally
retained N increased with an increase in dictary CP level regardless the acid
infusions.

The changes in parameters of ruminal fermentation

In Experiment I, rumen pH was lower and VFAs higher in sheep infused with
acetic acid than in control (Table 7). Rumen ammonia levels were however, de-
creased with acetic acid infusion. Propionic acid infusion however, did not effect
(P>0.05) on ruminal pH although VFAs concentrations were increased. Rumen
ammonta decreased after infusion with propionic acid as compared with control.
There was no (P>0.05) change in pH value, VFAs and ammonia contents in rumen
of sheep infused with butyric acid.

Infusion of acetic and propionic acids had no (P>0.05) effect rumen pH in
sheep fed on hay diet containing 6.6~15.5% CP. The concentration of VFAs in
the rumen liquor increased after ruminal infusion of acetic acid in sheep fed hay
containing 6.6~15.5% CP but were low in sheep fed low CP (7.3%) diet after
infusion with propionic acid. Rumen ammonia decreased (P<0.05) with infusion
of propionic acid in sheep fed high CP {9.1~15.5%) diet compared to sheep fed
low CP (7.3%) diet.

The changes in concentrations of metabolites in the plasma

As shown in Table § in Experiment 1 the concentrations of urea and total protein
in the plasma of sheep infused with acetic acid tended to be lower (P>0.05) as
compared to that in control. There was also a little (P>0.05) change in plasma urea
and total protein after infusion with propionic acid. Blood glucose did not increase
after infusion with propionic acid as a glycogenic precursor. Plasma urea and total
protein levels also were not atfected (P=>0.05) by infusion with butyric acids.

In Experiment I there was a little (P>0.05) difference in the concentration of
plasma total protein after infusion with acetic acid of sheep fed hay containing
6.6~15.5% CP. The concentration of urea in blood plasma tended to decrease
(P>-0.05) with infusion of acetic acid to sheep fed hay diets containing 6.6~15.5%
CP. Similar results were obtained with propionic acid infusion, which on the other
hand (P<0.05) increased blood glucose concentration in sheep fed low CP (7.3%)
diet, which was lower in sheep fed high CP (15.5%) diet.
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The composition of VFAs in rumen contents

In Experiment I, the level of acetic acid was mcreased (P<0.05) with infusion of
acetic acid, although the levels of propionic, butyric and iso-valeric acids were lower
than that in control (Table 9). The infusion of propionic acid had effect (P<0.05) on
increased level of propionic acid in the rumen, but had no effect on levels of acetic
and butyric acids. Infusion with butyric acid, resulted in a twofold increase in rurnen
butyric acid content compared to that in control. The levels of acetic and propionic
acids in rumen however decreased {(P<(.05) compared with that in control.

Results from Experiment 11 show that infusion with both acetic and propionic
acids, increased the ratio of each acid 1o ruminal total VFAs to 2-3 times higher
than that in control regardless the changes in level of dictary CP. However, the
ratios of other acids with the exception of those infused were rather lower in in-
fused sheep than in control.

DISCUSSION

Results from this study show that daily eating time and rate of eating were not
significantly (P>0.05) changed by ruminal infusion of acetic and propienic acids,
although there was no clear relationship between feed intake and ruminal VFAs
infusion. According to Baile and Mayers (1969), infusion of VFAs into the rumen
or the jugular vein reduced voluntary feed intake in goats. The authors attributed
this to a receptor for acetic acid in the rumen wall. They also postulated that a
similar receptor for propionic acid was located in the Liver as well as in the rumen
wall. Ruminatton appearance did not also change after ruminal infusion of VFAs.
Similar results were reported by Fujihara et al. (2002a,b). With an increasing N
intake, however, the lag time after eating tended to increase after infusions of ace-
tic and propionic acids. From these results, it seems that a chemical stimuli caused
by a change in dietary CP ingested is dominant factor controlling initiation of rumii-
nation. A conclusion was also reached by Fujihara et al. (2002b) in an experiment
with sheep fed on high-CP hay.

According to Pearce (1965), there is a characteristic lag period after eating in
sheep fed on hay with no clear change mn this lag time when the rumen pH is
6.0~7.0. In the current study, rumen pH of 6.0~7.0 after cating was ensured by
VFAs infusion in the rumen with buffer solution to ensure rumination appearance.
Increased salivation during eating is thought to delay initiation of rumination through
salivary mucin, which coats the feed bolus before it enters the reticulo-rumen (Balch,
1958), creating a defensive wall between ingesta and receptors on the rumen wall.
This is thought to prolong initiation of rumination during after eating. Increasing N
intake and ruminal infusion of urea (NPN) in this experiment stimutated the coating
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of ingesta with mucoprotein and subsequently decreasing physical stimuli to the
rumen wall mechano-receptors suppressing initiation of rumination. Ingesta volume
is thought to provide the physical stimuli to the rumen wall, resulting in differences
in the daily time spent ruminating. Rumination index, which reflects a relationship
between the amounts consumed and rumination time, was almost the same be-
tween VFAs infused and controls. Fujihara and Nakao (1982), who reported a daily
ruminating time, also obtained similar results in sheep fed on timothy hay as 565.2
min that falls within the range of 500~600 min obtained in the current study. Cyelic
rate, an important index for reticulo-rumen motility is reported to be reduced by
ruminal infusion of acetic acid {Gregory, 1984). However, for reasons, which are
ot clear, results from this study show that reticulo-rumen motility was stimulated
by ruminal infusion of acetic acid.

Propionic and butyric acids did not have much effect on daily ruminating time,
although with an increase of N intake daily time spent ruminating tended to de-
crease (P>0.05). These results are in agreement with those reported by Pearce
(1965) for cattle and sheep fed on roughage. Furthermore, Pearce (1965) also
observed no effect of ruminal infusion of urea on rumination behaviour, which was
similar to the results obtained in this study.

Digestibility of Cti was decreased (P=>0.05) after infusion of acetic acid regard-
less of the level of dietary CP fed. This indicated that there was a shortening of the
cyclic rate and thus ruminal motility, increasing digesta passage rate and reducing
retention time. There was also a reduction in rumen pH after infusion of acetic acid
could have resulted in lowered cellulolytic bacteria activities in the rumen (Fujihara
et al., 2002a).

Total VFAs were not increased after ruminal infusions of acetic, propionic and
butyric acids as supply of exogenous VFAs are though to prevent raminal produc-
tion of these acids, which were relatively higher in the control sheep. Also total
plasma protein did not change with infusion of VFAs as values are within normal
range for shecp. The concentration of urea tended to decrease after ruminal infu-
sion of VFAs. Generally, there 1s a close relationship between plasma urea and
ruminal ammonia concentration, so that in sheep infused with VFAs, the relative
low level of plasma urea would have been a reflection of the microbial degradation
of dietary protein in the rumen.

From the above results it is clear that ruminal infusion of VFAs, had no severe
effect on the eating and rumination behaviour and feed utilization in sheep. How-
ever, increasing of dietary CP clearly prolonged rumination appearance indicating
that the lag iime after eating could be a response to chemo-receptors in the rumen
wall caused by chemical stimuli from changing dictary CP.

1t is therefore concluded that the ruminal infusion of VFAs in the rumen, did not
have any effect on eating and rumination behaviour in sheep fed on hay diet, re-
gardless changing dietary CP level.
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STRESZCZENIE

Wplyw infuzji kwasow octowego, propionowego i maslowego do Zwacza na pobicranie paszy
i przezuwanie oraz wykorzystanie paszy przez owce Zywione paszy objetodciows z dodatkiem
mocznika

Przeprowadzone dwa do$wiadczenia, w ktdrych owce Zywicno sianem przy ciagle infuzji do
Zwacza kwasu octowego, propionowego i maslowego, w ilodci odpowiadajacej 300, 300 1 150 keal/
dzien, odpowiednio, W doswiadczeniu [ owce otrzymywaty tylko siano z tymotki, w 11 siano
z tymotki zawierajace 6,6 1 9,1% biatka ogdlnego (b.og.) w s.m. lub siano z zycicy wielokwiatowej
07.3%b. og. w s.m., badz sianc z tymotki z dodatkicm mocznika (15,5% b. og. w s.m.). Do$wiadcze-
nie przeprowadzono na 4 owcach w ukltadzie przemiennym.

Czas pobieramia paszy w ciagu dnia by? dluzszy przy infuzji kwaséw cctowego i propionowego
niz u zwierzat kontrolnych; podawanic kwasu masiowego nie powodowalo zmian (doswiadczenie I).
Infuzja kwasu propionowego i zmiany w zawartosci blatka w dawce spowodowaly przedluzenie
czasu pobierania paszy w porownaniu z dawka kontrolna; infuzja kwasu octowego nie powodowata
takich zmian {dodwiadczenie [T). Stwierdzono tendencje skrocenia czasu wystapienia przezuwania
po infuzii kwasu octowego | propionowego w porownaniu z kontroly, Przy infuzji kwasu octowego
otrzymano odwrotne wyniki (doswiadczenie 1). Wraz ze wzrostem zawartosici biatka ogdlnego
w dawce diuzszy byl czas pojawienia si¢ przczuwania, czego nic powodowata infuzja kwasow
(do$wiadczenie II). Stwierdzono tendencjg do wydhuzania sig czasu przezuwania w ciagu dnia po
infuzji kwasu maslowego, a skrdcenia — po infuzji kwasu octowego {doswiadczenie 1). Cyklicznoéé
przezuwania miata tendencjg do wydtluzania po infuzji kwasu octowego w pordwnaniu z kontrola,
nie stwierdzono takiej tendencji po infuzji kwasu propionowego 1 mastowego (do$wiadczenie I).
Cyklicznosé przczuwania po infuzji kwasu octowego byla mniejsza, niezaleznie od poziomu biatka
w dawce, niz w grupie kontrolnej. Wplyw infuzji kwasu propionowege na cyklicznosé przezuwania
nie byl wyrazny u owicc otrzymujacych dawki ¢ réznej zawartosci biatka ogdlnego (doswiadczenic
IT}. Cyklicznes$é przezuwania zmniejszala sie wyraznie wraz ze zmniejszajacy sie zawartoscig biatka
w dawkach, niezaleznie od infuzji kwasdw.

Otrzymane wyniki pozwalaja na stwierdzenie, e infuzja LXT do zwacza ma maty wphyw na
zachowanie si¢ przy pobieraniu paszy 1 przezuwanie oraz wykorzystanie paszy przez owce, oraz
ze raczgj chemiczne niz fizyczne stymulatory, takie jak zwigkszenic zawartodci azotu w zwaczu,
moga wplywaé na chemoreceptory $cian Zwacza.





