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INFLUENCE OF QUALITY OF SILAGE FROM RYEAND TYPHON
MIXTURE ONMILK PRODUCTIVITY OF COWS

The article analyzes organoleptic parameters, biochemical composition and energy
nutrition of the silage stored in the ground hurts with moisture of 75% and harvestedfrom the
mixture of winter rye and typhon with the use of biological preservative Viaferm. The productive
effect o fthe researchedforagefor dairy cowsfeeding has been established.

It was determined that the use ofbacterial and enzyme preparation Viaferm in the amount of
1gper 1ton ofdried winter rye and typhon mixture did notproduce the 1st grade silage. The total
content of organic acids in the silage was 1.73%, the proportion ofacetic acid was 51.32%, while
that one of lactic acid was only 48.22%> at the recommended level of 60% and more. The content of
ammonia nitrogen as the indicator ofprotein hydrolysis exceeded the norm by 14.296>.

The comparison of indicators ofthe chemical composition ofthe dry matter offresh cut and
dried mass of rye with typhon and the silage obtainedfrom it showed that the crude protein loss
was 16.86%, the loss of non-base extraneous substances was 5.1% and that one of crude fat was
0.74% during the process ofsilage harvesting. The crude fiber and ash content in the silage was
ugher by 3.64 and 4.93%0. The dry matter energy content ofthe silage was 9.13 mJ ofthe exchange
energy, which was by 0.74 mJ lower than the green mass ofrye with typhon.

Feeding the silage from winter rye and typhon mixture harvested with the preservative
Siaferm did not provide a significant increase ofmilk productivity in the physical mass. However,
shefat content in the milk o fthe experimental group was lower by 0.13%, which led to a decrease of
productivity in the obtained mass. This decrease in the productivity of cows was due to the low
quality ofthe silage, i.e. the presence ofbutyric acid and the high content ofash.

Keywords: rye, typhon, silage, lactic acid, butyric acid, ammonia nitrogen, dry matter,
‘rude protein, ash, milkyield

Tab. 3. Ref. 7.

Setting the problem. Improving the quality and protein nutritional value of
‘age as the main voluminous feed in the rations of milking cows plays an important
role in the intensification of the dairy industry. The use of silage in the summer
reriod is also an important measure to provide uninterrupted animal feed, especially
in the zones of Steppe and Southern Forest-steppe, where low precipitation and high
emperatures do not allow to obtain high yields of perennial legumes. One of the
ways to solve this problem is to use winter rye for the silage and green fodder. Winter
moisture is sufficient for the growth of this crop and it is possible to obtain optimum
y :eld even in the absence of precipitation in spring. In order to increase the protein
"litrition of rye silage, co-crops of this cereal with wild turnip and typhon are used.
Typhon is a hybrid of Chinese cabbage and turnip, a relatively new promising crop of
tie family of crucifers, which was introduced in the Netherlands at the end of the last
;entury.
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Analysis of recent researches and publications. Growing cabbage crops
together with cereals in the main and intermediate crops allows to obtain high-protein
green mass from April to December or to harvest early silage in the 3rd decade of
April - 14 decade of December. The silage from winter rye and winter wild turnip,
grown in the conditions of Hoshchanskyi district, Rivne region had a higher energy
and protein nutrient content of dry matter as compared to pure rye silage, which
resulted in an increase by 7.92% of its productive effect on milk yield of cows with a
decrease by 6.17% in feed costs [1].

According to L, Podobied [2] the effect of applying the green mass of winter
rye and typhon mixture increases if autumn plantings of these crops are conducted
spherically, i.e. by stripes. The mixture of winter rye and typhon had an excellent
energy-protein ratio at a content of 0.20-0.25 feed units and 25-29 g of crude protein
per 1Kg.

Our observations also indicate that growing a mixture of winter rye with
typhon in such a scheme gives an opportunity to get a high yield of green mass of
279.1 cwt/ha with high quality indices in Temopil region in the third decade of April,
as well as to produce the high quality silage, which can be stored in aerobic
conditions after the opening, without significant loss of nutrients when using the
bacterial enzyme preparation Litosyl plus [3].

The effectiveness of bacterial fermentation in silaging the herbs is proved by
scientific researches of V. Kucheriavyi and others [4], S. Ovsiienko [5]. They have
found that bacterial preservatives influence the course of fermentation, inhibit the
development of butyric bacteria, improve the ratio of organic acids in the feed, in
which the loss of nutrients decreases, while the quality and nutritional value of
canned feed increase.

The aim of the research was to determine the qualitative indicators and the
productive effect of the silage from winter rye and typhon mixture harvested with the
use of bacterial-enzyme preparation Viaferm when replacing the corn silage in rations
of milking cows.

Materials and methods of research. The green mass of winter rye with
typhon was grown in the conditions of LLC Kramagrosvit of Sloviansk district,
Donetsk region. Fodder crops were planted by stripes with a HorschPronto seed drill
The stripe width of each component was 12 m. The crops were matured on May 5,
2018. The yield ofthe mixture was 124 cwt/ha with a moisture content of 81.9%. The
mowing of herbs was carried out in the phase of entering the tube - «flag leaf» in rye
and during the flowering typhon. During this period rye has a high sugar content,
which provides acceleration of fermentation processes and avoids the development of
undesirable microflora in canning. The mass was mowed across the crops, dried in
rolls to 75% of moisture, harvested, chopped with the adding of preservative Viaferm
at a dose of 1 g/ton of raw material, laid in a ground burt and sealed.
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Viaferm is a bacterial concentrate of 2.0 x 1011 CFU/g of lactic acid bacteria
Lactobacillus plantarum (NCIMB 30083, Ik 20736), Enterococcus Faecium (DCM
22502, 1k 20602), Lactobacillus plantarum (NCIM 30084, Ik 20737), Pediococcus
pentosazeus (DCM 23688, Ik 101; DSM 23689, Ik 1011) and maltodextrins. In order
to prepare the working solution, 1000 g of dry preservative was dissolved in 20 liters
ofwater. 20 ml of a working solution were added per 1ton of silage.

After a month and a half the hurt was opened, samples were taken out for the
determination of organoleptic, biochemical and chemical composition of the silage.

The energy nutrition of the silage was determined by the calculation method,
using the data of the chemical analysis and the regression equation [6]:

EE = 0,0151 «CP + 0,01378 «CF + 0,00328 «CF + 0,01265 -NAES

where: EE - exchange energy;

CP - crude protein, g;

CF - crude fat, g;

CF - crude fiber, g;

NAES - non-acid extractive substances, g.

The productive effect of the harvested silage was determined by conducting a
scientific experiment on the cows of Simmental breed by the method of group-
periods [7]. When determining the productive effect, the difference in feeding cows
was that 50% of the corn silage was replaced with the silage from winter rye and
ryphon mixture in the diet of the experimental group.

Research results. The results of the conducted chemical analysis indicate a
high fodder value of the green mass of winter rye and typhon mixture (Table 1). The
moisture of the green mass was 81.9%, the crude protein content - 2.93%, the crude
fiber content —4.30%, the crude fat content - 0.56%, NAES - 9.31%. The total
energy nutrition of 1 kg of grass was 0.18 feed energy units.

However, the following technological operations, namely moving, rolling and

eight selection, lead to the loss of nutrients and the contamination with the soil,
vhich negatively affects the nutritional value of the mass. This is evidenced by an
indicator of ash content, which is almost twice as high as the green mass. The reason
‘br this is the over-dried upper layer of soil (i.e. deep soil moisture) and the low cut
~.1+£3.2 cm), which leads to the rise of dust, even with well-adjusted working parts
:fthe forage harvesting machinery.

The content of lactic acid in the silage from winter rye and typhon mixture was
:mly 48.26%, while the proportion of acetic acid was 51.32% and that one of butyric
irid - 0.42%. The energy losses as a result of the formation of gaseous hydrogen
:ccur during the fermentation of sugars and lactic acid to butyric acid. The total
.intent of organic acids is low - 1.73%, which is explained by the partial
'»eutralization of ammonia with organic acids.
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Table 1
Chemical composition, energy nutrition of green dried mass of winter rye and typhon mixture
and biochemical indicators of the silage from it

i Winter r n hon mixtur
Indicator ter rye and typho ture

green mass dried mass silage
Dry matter, % 18.1 26.64 26.01
Nutrients content per 1kg of
dry matter,%:
crude protein 16.2 14.23 13.47
crude fat 3.05 2.64 2.31
crude fiber 24.25 25.65 27.89
crude ash 5.06 6.74 9.99
crude NAES 51.44 50.74 46.34
Exchange energy, mJ/dry 987 9.43 913
matter
pH - 4.37
Ratio of organic acids:
lactic 48.26
acetic 51.32
butyric 0.42

According to the ammonia nitrogen content and the total acidity, the harvested
silage is not stable when stored in the aerobic conditions. The content of ammonia
nitrogen was 14.2%, which indicates the processes of proteolysis and the growth of
butyric acid bacteria that leads to a deterioration in the quality of silage, nutrient
losses, especially protein. It is obvious that the applied preservative Viaferm at a dose
of 1 g/ton did not create conditions for a rapid decrease in the pH of the silage mass
to stop the development of negative microflora.

The loss of crude protein during the silaging of winter rye and typhon mixture
was 16.86% compared with the green mass and 5.34% compared with the dried one.
The content of crude fat and NAES in dry matter of silage was lower by 0.74 or 5.1%
compared with the green mass, while the content of crude fiber increased by 3.64%.
The energy value ofthe harvested silage was by 0.74 mJ EE lower compared with the
green mass, while it was by 0.3 mJ EE lower than the initial mass and amounted to
9.13 mJ EE in dry matter.

The ration of feeding the experimental cows was balanced by the main
nutrients and almost did not differ from each other. The concentration of exchange
energy in 1kg of dry matter was 10.34 and 10.33 mJ, the content of crude protein in
the experimental group was only by 0.7% higher compared with the control, the ratio
of calcium to phosphorus was 1.59 and 1.62, respectively.

During the experimental period (32 days), according to diets (Table 2), the
control group consumed 88467.2 mJ EE and 1381.25 kg of crude protein. The
experimental group consumed 85510.15 mJ EE and 1406.03 kg of crude protein.
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Table 2
Ration of feeding the experimental cows
. Groups of cows
Indicators . . .
1ration 2 ration (silage rye+typhon)

Barley straw, kg 2 2
Alfalfa hay, kg 1 1
Alfalfa haylage, kg 10 10
Corn silage, kg 22 1
Silage rye+typhon, kg - 1
Mixed feed, kg 115 115
Molasses, kg 15 15
Concentration in dry matter:
Exchange energy, mJ 10.34 10.33
Crude protein, % 16.1 16.8
Crude fiber,% 18.06 18.06
Sugar,% 5.89 5.90
Starch, % 13.81 13.96
Crude fat, % 3.84 3.81
Ratio Ca:P 1.59 1.61

Milk productivity is the main criterion for the full value of feeding cows, the
qualitative and quantitative characteristics of the diet as well. The studies have shown
that the replacement of corn silage with the silage from winter rye and typhon did not

have a significant impact on the milk productivity of cows (Table 3).

Table 3

Productivity of cows when feeding the silage diet from winter rye and typhon mixture
Groups of cows
Indicator 2 main diet (silage

1 main diet

Gross yield of natural milk during 32 days of the

. . 7203.22+296.03
accounting period, kg

Average daily yield of natural milk, kg 22.51+0.35
Average milk fat content, % 3.53 +£0.09
Gross yield of milk of base fat content, kg 7478.41+237.13
,:verage daily yield of milk of base fat content, 93 3740.33
g

Protein, % 3.14+0.02
Consistence 28.49+0.04
Costs of feed per 1 kg  ofnatural fat content 12.28
ofmilk, mJ EE ofbase fat content 11.80

rye+typhon)
7248.73+274.01

22.65+0.27
3.40+0.07
7248.73+254.01

22.65+0.27

3.11+0.01
28.48+0.03
11.79
11.79

The obtained data testify that the feeding of the silage diet from rye and typhon
mixture almost did not affect the increase of milk productivity of cows in the physical

mass. When comparing the productivity in the obtained mass, that is

with the milk fat

ontent of 3.4%, there was even a decrease in the productivity by 3.08% compared to
:he com silage, but the difference was unlikely. The decrease of milk productivity of
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cows when feeding the silage diet from rye and typhon mixture is due, first of all, to
the quality ofthe silage, which has had butyric acid and an increased ash content.

Conclusions. Silaging the winter rye with typhon in hurts with the use of
Viaferm preservative at a dose of 1 g per 1ton of raw material did not ensure the high,
quality silage, as evidenced by the presence of butyric acid and the increased level o:
ammonia nitrogen.

Feeding the silage from rye and typhon to dairy cows has led to an unlikely
decrease in milk fat content and weight. The loss of feed per 1 centner of milk has not
changed.

Prospects for further research are to study the effect ofthe cut height of rye
with typhon, the type of storage and the doses of preservative on the quality and
productive effect of silage.
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AHHOTAL 1A
BMNANB AKOCTI CUJTOCY 3 CYMIWKUXNTA 3 TU®POHOMHA MOJIOUYHY
MPOAYKTUBHICTb KOPIB

CuposaTko K.M., KaHaMAAT C.-T. HayK, AOLEHT
BiHHMLbKWIA HaLioHaNbHWUI arpapHuil yHiBepcuTeT

Y cTaTTi SOCNif>KeHO OpraHonenTUYHI NOKa3HUKK, BIOXIMIYHWIA cKnaj Ta eHepreTUYHy

BCTaHOBNEHO NPOAYKTVBHY Ait0 AOCNIA>KYBAHOIO KOPMY B rOfiBAi AiAHNX KOPIB.
BcTaHoBNeHO, WO BWKOPUCTAHHA 6GakTepianbHO-(pepMeHTHOro npenapaTy Biaepm B

KiNbKOCTI 1 r Ha 1 TOHHY NpWB HNEHOT CYMIlLKW O3MMOro >XUTa 3 TUGOHOM He 3abe3neunsno
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OoTpumaHHsa cunocy 1 knacy. MNpu 3aranbHOMY BMICT i OpraHidyHMx KACNOT B CUNOCI Ha piBHi 1,73%.
yacTKa OLTOBOI KUCNOTU cknagana 51,32%, TopAi K MONOYHOT - 48,22% npu peKoOMeHA0BaHOMY
piBHI 60%6>i BuLWe. BMICT aMiayHOro asoTy, AK iHAMKATOp rigponizy npoTeiHy, Oys BULLUM HOPMY :
cknagas 14,2%o.

MMOPIBHAHHA NOKa3HWKIB XIMIYHOrO CKiafy CYXOl PeYOBWMHU CBIXKOCKOLUEHOT, MpUB ANEHO:
Macu >X1UTa 3 TUPOHOM Ta Cuiocy, 0OTPUMAHOro i3 Hel nokasana, Lo B npoueci 3aroTisni cuiocy
BTpaTW CMPOro npoTeiHy cknamm 16,86%, 6e3a30TUCTUX EKCTPaKTUBHUX PevyoBUH - 5,1%,
cuporo >xupy - 0,74%o. BMicT >Ke cupoT KNiTKOBUHK | 3011y cioci 6ys BuwmmM Ha 3,64 Ta 4,93%.
EHepreTnyHa NOXKMBHICTb CyX0ipevyoBMHIN cunocy cknaia 9,13 M>K 06MiHHOT eHeprii, Lo Hu>KYe
PiBHA 3eNneHoTMacy >XKuTa 3 TugoHom Ha 0,74 MIK.

3rogoByBaHHA CTOCY i3 CyMIlIKM O3MMOr0 >KMTa 3 TW(GOHOM, 3aroTOBNEHOrO 3
KOHCcepBaHTOM Biadepm He 3abe3neyTe CYyTTEBOro MifBULLEHHA MONOYHOT NPOALYKTUBHOCTI Y
(i3nyHii maci. OfHaK BMICT >Xupy B Mofoui AocnigHOT rpynn, 6yB HyXKuYMM Ha 0,13%6> o npusseno
[0 3HV>KEHHSA NPOAYKTMBHOCTI B 3aNiKOBI Maci. 3HU>KEHHSI NPOAYKTUBHOCTI KOpiB BiAOYNOCh Yepes
HEBUCOKY SKICTb CTOCY- HasBHICTb MaCISHOT KUCNOTU Ta NiABULLEHNA BMICT 30/

KnuoBi cnosa: >XWTO, TU(GOH, CMIOC, MONOYHA KUCNOTA, MacnsgHa KucnoTa, amiavyHwuii
asoT, KOpOBW, CyXa peyoBuHa, Hafiii MonoKa

Tabn. 3. 1liT. 7.
AHHOTALWNA
BAVNAHME KAYECTBA CUJTIOCA CMECUPXN N TUPOHA HA MPOAYKTUBHOCTb
KOPOB

CblpoBaTKo E.M., KaHAngaT C.-X. HayK, AOLEHT
BUHHULKMIA HaLlMOHANbHbIN arpapHbIi yHUBEPCUTET

B cTaTbe uccnefoBaHbl OpraHonenTUYecKue nokasaTenu, OMOXMMUYECKUA COCTaB U
3HepreTMYecKas NMMTaTENbHOCTb CWI0CA, 3ar0oTOBAEHHOIO B Ha3eMHbIX GypTax C NPOSABNEHHO
CMecy O03UMON P>XU C TUGOHOM C NPUMeHeHWeM OMONOrMYecKOro KoHcepeaHTa Buadepm, u
yCTaHOB/IEHO NPOAYKTMWBHOE AeACTBMe UCCNeLyemMOoro Kopma B KOPMIeHUN LOMHbIX KOPOB.

YCTaHOB/IEHO, YTO MCMNONb30BaHMe H6akTepuanbHO-(hepMeHTHOro npenapaTta Buadepm B
KonnyecTBe 1 r Ha 1 TOHHY MNPOBSANEHHOVW CMecKH O3MMOIA p>KU ¢ TuoHOM He obecneynno
nonyyeHue cunoca 1 knacca. MNpu o6LieM COLep>KaHun OpraHUYecknx KUCIOT B CUNOCE HA YPOBHE
1,73%0, pons yKCyCHOM KucnoThl cocTaenana 51,32%, Torga Kak MonouvHon - 48,22% npw
pekomeHgyeMoM yposHe 60% u Bbiwe. Copep>kaHue ammuayHoro asora, KakK WHAMKaTopa
rMaponun3a NpoTenHa, Obi Bbille HOPMbI U cOCTaBnsAn 14,296>,

CpaBHeHVe noKasaTefeil XMMUYECKOro cocTaBa CyXxoro BellecTBa CBEXKECKOLLIEHHOIA,
MPOBANEHHON CMeCK P>XUN C TUGPOHOM U cuioca, NOAYYEHHOrO W3 Hee Nokasaso, YTO B npoLecce
3ar0TOBKM cunoca MNOTepM  Cblporo  npoTemHa cocTasunm  16,86%, 6e€3a30TUCTbIX
9KCTPaKTMUBHbIX BellecTB -5,1%, cbiporo >xupa —0, 7%= Copaep>KaHue >Ke CbIpoi KneTyaTKu 1
30Mbl B cunoce 6bIno Bbile Ha 3,64 1 4,93%. SHepreTuyeckas NUTATENLHOCTb CyXOro BellecTBa
cunoca cocTasuna 9,13 MI>K 0O6MEHHOW 3HEPruKM, YTO MO CPABHEHUIO C 3e/1eHOW MAacCoi p>Ku ¢
TugoHOM Hu>Ke Ha 0,74 MI>K.

CkapmnvBaHue cunoca M3 CMecM 03UMOM pP>KU € TUKMOHOM, 3aroTOBNEHHOrO C
KOHCepBaHTOM Bunadepm He 06ecneymno CyLecTBEHHOIO NOBbILEHUS MOMOYHOW NPOLYKTUBHOCTU
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B (m3myeckoii macce. OfHaKO COAep>KaHue >Xupa B MOMOKe OMNbITHOW rpynnbl, 6bI10 HUXKE Ha
0,13%, 4TO NPUBENO K CHUXKEHUIO MOJIOYHOW NPOAYKTWBHOCTM B 3a4eTHON Macce. CHMdKeHMe
NPOAYKTUBHOCTM KOPOB MPOM30OLUMO M3-3a2 HEBLICOKOrO KauyecTBa Cuaoca - Hanuume MacnsHoW
KMCNOTbI 1 NOBLILEHHOIO COAEP>KaHUSA 30/bl.

KntouyeBble cfnoBa: po>Kb, TWMOH, CUIOC, MO/MOYHAA KUCNOTa, MacnfHas KucnoTa,
aMMMayHbIii a30T, KOPOBbI, CyX0e BELLeCTBO, Haf0N MOoKa
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