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Abstract. Studying the relationship between the size of the food
particles and the acidity of the rumen contents, found that the size of the
particle feed has an effect on the pH of the rumen. Analyzing the results, it
should be noted that the level of acidity of the rumen content in cows with low
chewing activity indicated a more acidic environment, pH ranged from 6.94 to
6.03. At the same time, animals with a higher level of chewing activity were
characterized mainly by a neutral or slightly alkaline rumen contents with a pH
of 6.91 to 7.75. As we see, cows, which are characterized by elevated chewing
activity, were distinguished by higher values of pH of a rumen in comparison
with animals, which had a lower duration of chewing. Ruminating activity of
cows fed the same ration has been studied. Time of rumination was different
that influenced rumen acidity (pH). Strong correlation (r = 0,57; 0,53) between
rumination time and rumen pH has been discovered. It nas been proved that
24—h monitoring of rumination can serve as effective instrument of control of
microbial processes in the rumen.

Keywords: chewing monitoring, dairy cows, rumination, rumen
contents, acidity

Introduction. Milk production under the conditions of industrial
technologies and high level of concentration of livestock is possible only with
the maximum use of the most advanced technological solutions and analysis
of the basic parameters of the physiological processes of animals. One of the
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most modern electronic control systems of the herd is the system of collecting
and analysis of data of chewing activity of cows on the basis of HR-Tag LD™
collar transponder-actometer-ruminograph. The system is developed for
acoustic tracking of one of the most important parameters of the life of a
ruminant animal - the chewing process (rumination), which is a direct reflection
of the effectiveness of the rumen. Scientific researches have proved high
accuracy and informative of this system

Analysis of recent research and publications. Ruminants almost do
not chew the food while eating. The main treatment of feed passes in the
rumen, until it would be in correct consistency. This is anable by the periodic
diversion of food into the oral cavity and the careful chewing. During the day,
cows are chewed up to 100 kg of rumen contents. At the same time, the bulk
of the plant feed that comes to the rumen is processed by the microorganisms
that populate it. An important factor is the constancy of the pH of the
proventriculuses, because the change in acidity leads to the death of certain
types of microorganisms. Therefore, it is important for ruminants that in those
parts of the stomach where fermentation occurs (rumen, reticulum), pH should
be slightly alkaline or neutral.

By isolating cellulase and other hydrolases, cellulosic microorganisms
partially break down cellulose, hemicellulose, pectin and lignin, and the
resulting carbohydrates and resulting carbohydrates are fermented. However,
the splitting of vegetable fibers is significantly dependent on their grinding
during chewing [1; 2].

Taking into account the above, it can be argued that control and
diagnosis of digestive problems are a necessity. One of the methods of
controlling and diagnosing these problems is to evaluate their chewing activity.
According to studies [3; 4] the high activity of the rumination contributes to the
improvement of the rumen environment and its functional state. The more
intense synthesis of saliva, which is released during chewing the food,
stabilizes the pH of the rumen, which prevents such typical diseases of high-
yielding cows as subclinical scaphoid acidosis and laminitis.

Studying the relationship between the size of the food particles and the
acidity of the rumen contents, found [9] that the size of the particle feed has an
effect on the pH of the rumen. So, chewing activity is the most reliable sign of
a healthy cow.

The analysis of available sources of scientific literature showed that in
the given problem the questions of connection and interaction of the duration
of chewing activity of cows with the parameters of the acidity of the supported
rumen contents. Constant monitoring of pH will effectively influence digestion
processes in the rumen feed.

The purpose of the research is to scientifically substantiate the
dependence of the acidity of the rumen contents on the duration of the
chewing activity of the cow and, thus, to control the nature of the activity of
microorganisms in the proventriculus.

Methods. The research was carried out at the dairy complex of the
"Podilsky gospodar - 2004" LLC "Svarog" Corporation on cows of Ukrainian black-
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and-white milk breed. For research, healthy cows with a health index (according to
the Milcon program) at least 88 were selected. The registration of functional
parameters was performed by the electronic MilCon HM ™ system with an
identification unit based on neck collar transponders that combine identification,
activity and chewing activity (rumination) of animals and automatic transfer of
accumulated data to a computer using infra-red technologies.

Investigation of the acidity level (pH) of the supported rumen is
performed on 3 cows with elevated (over 230 min.) and 3 cows with a
decreased (up to 201 min.) chewing activity during the last 12 hours. Samples
were taken and checked for a period of no more than 5 minutes to determine
the pH of the rumen containing using a special probe. Measurement of the
acidity level was carried out by a certified device pH-150MA.

Results. Analyzing the results, it should be noted that the level of acidity
of the rumen content in cows with low chewing activity indicated a more acidic
environment, pH ranged from 6.94 to 6.03 (Tab. 1). At the same time, animals
with a higher level of chewing activity were characterized mainly by a neutral
or slightly alkaline rumen contents with a pH of 6.91 to 7.75. As we see, cows,
which are characterized by elevated chewing activity, were distinguished by
higher values of pH of a rumen in comparison with animals, which had a lower
duration of chewing (Fig. 1).

1. Indicators of chewing activity and acidity of the rumen contents of
cows

Cow Du.ration of the oH rumen Du.ration of the
number chewing process fqr contents chewing process fqr
the last 12 hours, min. the last 24 hours, min.
Cows with lower chewing activity
20136 201 6,9 402
20321 105 6,94 314
20275 157 6,03 410
M*m 154,3 + 27,74 6,6 0,3 375,3 * 30,75
Cows with higher chewing activity
20168 241 7,75 589
8879 232 7,15 566
80 300 6,91 532
Mtm 257,7 £ 21,33 7,3%+0,27 562,3 + 16,56

The trend line of pH confirms that in general there is a positive
relationship between chewing activity and pH. The existence of such
dependence is quite logical and linked with the buffer properties of saliva, with
the fact that in the process of chewing of feed more saliva comes to rumen
chewing activity and pH. The existence of such dependence is quite logical
and linked with the buffer properties of saliva, with the fact that in the process
of chewing of feed more saliva comes to rumen.
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Fig. 1. pH of rumen contents depending on the duration of chewing
activity of cows

Calculation of the correlation coefficients between the studied indices
confirmed the dependence of the acidity of the rumen contents from the
chewing activity of cows (tab. 2).

2. The level of dependence between the acidity of the rumen contents
and the duration of the chewing process in cows.

Average duration of| Duration of the | Duration of the Average
chewing process in chewing chewing process | expectations

Indicator the last day, min / | process for the| in the previous | over the last

per 2 hours. last 12 hours. day, min. 24 hours, kg
PH of rumen 0,53 0,4 0,57 ~ 0,55
contents

Thus, the acidity of the rumen contents had a strong level of correlative
(r = 0,57) depending on the level of chewing activity of the cows for the
previous day before the measurement of the day. This, in our opinion, is
explained by the fact that the rumen environment depends more on the
amount of saliva that is produced just now, but on the amount of saliva that
was produced earlier and which provided the optimum environment for the
activity of the microflora. It should also be noted strong enough (r = 0,53)
correlation between the pH of the contents of the rumen and the chewing
activity of the cows for the current day. The study also established the
presence of a strong reverse (r = -0.55) correlation between the pH of the
contents of the rumen and the milk yield, which coincides with the results
obtained by Geishauser T. et. al. [9].

Discussion.

1. Monitoring the chewing process is an effective tool for controlling
microbiological processes in the cattle rumen.

2. A correlation between the length of the chewing process and the pH
of the rumen contents is strong (r = 0,57 ... 0,53).
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Further research should focus on the specification of indicators of the
duration of the chewing process, the pH of the contents of the rumen and their
relationship with the nature of metabolic processes.
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XXYBAJIbHA AKTUBHICTb KOPIB | KUCJTIOTHICTb BMICTY PYBLUA
Bansic 10. HO.

AHOomauia. Busyatoyu 3arnexHicmb MDK PO3MIPOM HacmoK KOpMy ma
Kucriomsicmro emicmy pybusi ecmaHosusiu, Wo PO3MIpU 4acmoK KopMmy
Marome ernnue Ha pH pybus. AHanisyro4u ompumaHi pesyrnbmamu, criid
gi03Ha4Yumu, Wo pieeHb KucriomHocmi emicmy pybusi Kopie 3 HU3bKUM PiBHEM
XyeallbHOI akmueHocmi xapakmepu3sysasecs binbw Kucrium cepedosuwiem i
rnokasHuk pH konueascs eid 6,94 do 6,03. Y mou xe 4yac, meapuHu 3 suWUM
pi6HEM XXy8allbHOI aKmUBHOCMI 8UPI3HAMNUCS NnepesaxHo HelmpasibHuUmM abo
Oewo 3anyxeHum cepedosuuiem emicmy pybusi 3 pisHem pH eid 6,91 0o 7,75.
Ak 6a4yumo, Kopoeu, SKi xapakmepu3yeasiucsi Mni08UWEHOK Xy8aslbHO
aKmueHicmio, BUPISHAMNUCA 8UWUMU 3Ha4YeHHsamu pH emicmy pybus y
MOpIBHAIHHI 3 meapuHaMu, SKi Manu MeHWwy mpusarnicmb Xyuku. PieeHb
XXyealslbHOI akmueHOCMI Kopige 3a 00HaKko8o20 cKrady pauioHy bye pi3HUM, W0
rnosHayumnocsa Ha kucrnomHocmi  (pH) emicmy pybus. YcmaHoerneHo
docmamHbO cunbHul (r = 0,567...0,53) kopenauitHul 38'930K MiX
mpusaricmio XyeaHHsi ma pH emicmom pybus. [JoeedeHo, wo uinodobosuli
MOHIMOpPUH2  XyeasnlbHOI  akmugHocmi  Moxe  6ymu  etheKmusHUM
IHCMpyMeHmMomM KoHmporto rnepebicy MikpobionozidHux rpouyecie y pybu.

Knroyoei croea: MOHImMoOpuH2 XyeasibHOI aKkmueHocmi, Kopoeu,
PYMiHauisi, emicm pybusi, KucsiIomHicms

XEBATEJIbHAA AKTUBHOCTb KOPOB U KUCITOTHOCTb
COOEPXXWMOI'O PYBLA

Bansic 10. HO.

136



AHHOMauyus. M3yyasi 3a8UCUMOCMb MeXOy pa3MepoM Yacmul, Kopma u
KUC/TOmHOCMbIO co0epXXumoz20 pybua, onpedenurnu, 4mMo pasmepbl Hacmuy,
KopmMa enusitom Ha pH pybua. AHanusupys noryyYeHHble pe3yrbmambl, criedyem
OmMeMUMb, YMO YPOBEHb KUCITIOMHOCMU COOepXUMO20 pybua KOpo8 C HU3KUM
YPOBHEM XXesamesibHOU aKmueHOCMU xapakmepu3osearsicsi bornee Kucrioli cpedoli
u rnokazamersb pH konebarcs om 6,94 0o 6,03. B mo xe 8peMsi, XU8OMmHble C
8bICOKUM YPOBHEM XKe8ameribHOU aKkmueHOCMU OmJIuYanuchk npeuMyuecmeeHHo
HelimparbHOU Uru HECKOJIbKO Weio4YHoU cpedoll codepkumoeo pybua ¢ yposHeM
pH om 6,91 0o 7,75. Kak eudumMm, KOpoOBbl, KOMOPbIE XapaKmepu308asluch
MOBbILUEHHOU  XXeeamersibHOU  aKmueHOCMbI0,  OM/u4YarnucCb  8bICOKUMU
3HayeHusimu pH codepxxumozo pybua rno cpasHEeHUIo C XKUBOMHbLIMU, KOMOopble
UMenuU MeHbWy podormKUMEsIbHOCMb XXeeaHUsl. YPOBeHb xeeamersibHOU
aKmueHoOCmMu Kopo8 rpu O0OUHaKo8OM cocmase payuoHa Obin pasHbIM, 4Ymo
cKkaszarocb Ha KucriomHocmu (pH) codepxumozo pybua. YcmaHoerieHa
docmamoyHo cunbHas (r = 0,57...0,63) koppensuyuoHHasi Cce53b MEXOy
rnpodosrmkumeribHocmbko XXeeaHusi u pH codepxumozo pybua. [JokasaHo, 4mo
KpyarioCymouYHbIll MOHUMOPUH2 XeeamesibHOU aKmueHocmu Moxem 6bimb
3bheKMUBHBIM UHCMPYMEHIMOM KOHMPOJIS MeYeHUs] MUKPOOUOIo2uUYeCKUX
rpoueccos 8 pybue.

Knro4yeeblie crioea: MOHUMOPUH2 XXeeameslbHOU akKmueHocmu,
Kopoebl, pyMUHayusi, codepxumoe pybua, KUCJIOMHOCMb
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AHomauis. [ocnidxeHo 6ioxiMidHUU ckrad nepau, odep)xkaHoi 8i0
60XXONIUHUX ciMel 3 BUKOpUCMAaHHSIM 3ae2allbHoMnMpuliHamoz2o criocoby ma
po3pobrieHoI  npomucriogoi mexHosnoeail. BcmaHoeneHo, wo iHeepmasHa
aKkmueHicmb y 3paskax nepau cmaHosume 420,0 — 425,2 mke anoko3u Ha 10
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