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DARBA VISPAREJAIS RAKSTUROJUMS

Temas aktualitate

Veiksmigai atgremotaju dzivnieku €dinaSanas reorganizacijai uz vienkomponenta
tilpumaino zales lopbaribu, izaudz€tajai un iekonservétajai baribai jaatbilst Sadam
galvenajam prasibam:

ta ir pilnvertiga, ar augstu proteina un citu baribas vielu saturu, un lidzsvarotam to
savstarp&jam, taja skaita aminoskabju, attiecibam;

ta ir dzivniekam viegli uzpemama tados daudzumos, kas nodroSina augstus
izslaukumus vai dzivmasas picaugumus genétiski pielaujamos apjomos;

ta ir viegli sagremojama, ar baribas vielu augstu izmantojamibas koeficientu.

Daudzgadigie zalaugi — taurinziezi un stiebrzalu — taurinziezu maisijumi ir
piem@rots un neaizstajams zales lopbaribas avots majlopu &dinasana. TieSi zalaugi
nodroSina dzivniekus ar tiem nepiecieSamo energiju, pilnvértigu proteinu un citam baribas
vielam. Vel joprojam aktuala ir galegas ka alternativas, ar proteinu bagatas lopbaribas
kultiiras izmantoSana lauksaimniecibas dzivnieku &dinasana.

Agrinas vegetacijas fazés gatavotas, kvalitativas zales skabbaribas iz€dinasana
slaucamam govim pareizi sabalansétas baribas devas, nodroSina ne tikai pasrazoto baribas
lidzek]u racionalu izmantoSanu, bet ar1 veicina govju produktivitates paaugstinasanos un
sekm¢é kvalitativa piena iegiiSanu ar minimalu baribas pat€rinu.

Pétijjumu meérkis un uzdevumi

Merkis: izpetit proteina satura un aminoskabju kvantitativa spektra izmainas taurinziezu
(austrumu galegas) un stiebrzalu - taurinzieZzu maisijumu skabbariba un So faktoru ietekmi
uz piena aminoskabju sastavu.

Pétijjumu uzdevumi:

Vegetacijas laika izsekot energétiskas vertibas, proteina satura un aminoskabju
kvantitativajam izmainam austrumu galegas un dazu stiebrzalu — taurinziezu maisijumu
zelmenos.

Noteikt vegetacijas fazes ietekmi uz energétiskas vertibas, proteina satura un
aminoskabju kvantitativajam izmaipam dazada sausnas satura austrumu galegas un
stiebrzalu - taurinziezu maisijumu skabbariba.

Izpétit zinatniski — saimnieciskaja izméginajuma dazadas vegetacijas fazeés sagatavota
sarkana abolina — timotina maisjjuma skabbaribas ietekmi uz aminoskabju kvantitativam
izmainam bariba un to projekciju uz iegiita piena aminoskabju spektru.



Darba zinatniska un praktiska novitate

Pirmo reizi viena darba ietvaros ir izsekots Latvija plasak audzgjamo stiebrzalu —
taurinziezu, ka arl austrumu galegas energgtiskas vertibas un aminoskabju spektra
dinamikai ne tikai vegetacijas laika, bet arT atSkiriga sausnas satura skabbaribas.

Darba pirmo reizi tiek publicéti jauni dati par ganibu zalaja maisjjuma Nr.24
(ganibu airenes — taurinziezu maisijums), kura s€klas importétas no Danijas, kimiska
sastava un energgtiskas vertibas dinamiku vegetacijas laika, ka arl novertéts ta
skab&jamibas potencials. Galarezultata konstatéta piemérotaka vegetacijas faze un
fermentacijas regulatoru pielietojums kvalitativas skabbaribas ieguvei. Darba gaita iegti
pilnigi jauni fakti par $T zelmena aminoskabju kvalitativo un kvantitativo sastavu, izsekots
ta dinamikai gan zelmena vegetacijas gaita, gan skabbaribas gatavos$anas un uzglabasanas
laika. Dati ir praktiski nozimigi zales lopbaribas razotajiem.

Misu zinatniski praktiska pe€tijuma novitate ir augsti produktivo slaucamo govju
baribas devas struktiiras novertésana pec baribas lidzeklu 1patsvara ne tikai kopproteina un
energijas, bet arT aminoskabju nodro$inajuma. Tad&jadi agrinas vegetacijas fazés gatavotas,
kvalitativas zales skabbaribas ieklauSana baribas deva, dod iesp&ju racionali organizet
govju &dinasanu, nodro§inat optimalu energijas un nepiecieSamo aminoskabju limeni un
izmantojamibu dzivnieka organisma, samazinot spe€kbaribas daudzumu.

Zinatniska darba aprobacija

Promocijas darba pétijumu rezultati ir publicéti 17 zinatniskos izdevumos un sniegti 7
zinojumi zinatniskas konferences:

LLU LF un LLMZA Zinatniska konference “Lauksaimniecibas zinatne praksei”/
Vegetacijas fazes un fermentacijas regulatoru ietekme uz zales skabbaribas aminoskabju
sastavu. 2004.gada 5.-6.februaris, Jelgava.

Starptautiska zinatniska konference “Zinatne lauku attistibai”/ Chemical composition
and ensiling ability of grasses mixture Nr.24 in different vegetation stages. 2003.gada 21.-
24.maijs, Jelgava.

IX Baltic Animal breeding and Genetic Conference / Chemical content and curative
properties of milk produced by goats reared in Latvia. 2003.gada 29.-30.maijs, Sigulda.

Starptautiska veterinarmedicinas zinatniska konference “Dzivnieki. Veseliba. Partikas
kvalitate.”/ Zales skabbaribas aminoskabju sastava un energétiskas vértibas izmainu
dinamika uzglabasanas laika un to iesp&jama projekcija uz slaucamo govju produktivitati.
2002.gada 14.-15.novembris, Jelgava.

Animal Nutrition Conference / Galega orientalis harvesting time influence on silage
energy value and protein content dynamics during storage.” May 30-31,2002, Tartu.

LLU LF un LLMZA Zinatniska konference “Lauksaimniecibas zinatne praksei”/
Dazada botaniska sastava zelmenu novakSanas laika ietekme uz iegiito skabbaribu
fermentaciju un barotajvertibu. 2002.gada 7.-8.februaris, Jelgava.



Starptautiska zinatniska konference “Zinatne lauku attistibai”/ Energijas un proteina
satura salidzinajums dazadu zalu zelmenos vegetacijas laika. 2001.gada 23.-25.maijs,
Jelgava.

Promocijas darba apjoms

Promocijas darba apkopotais materials izklastits 148 lappusé€s (A4 formats) un satur
sekojoSas nodalas: ievads, literatiras apskats, pétijumu metodika, rezultati, rezultatu
apkopojums un diskusija, secinajumi, priekslikumi, literatiiras saraksts un pielikumi.

Promocijas darbs satur 37 tabulas, 25 attelus, 3 shémas un 55 pielikumus.
Literattiras saraksta ir norades uz 162 autoru darbiem.

PETIJUMU MATERIALS UN METODIKA

2.1.Izméginajumu laiks un materials

2000. un 2001.gada maija-jinija no dazadu zelmenu laukiem tika nemti zalu
zalmasas paraugi 1 m” laukumos 5 atkartojumos:

Nr.l - austrumu galega (Galega orientalis Lam.), taurinziezu dzimtas ilggadiga
lopbaribas kultura. Latvija austrumu galega atkariba no klimatiskajiem apstakliem ziedét
sak maija beigas vai junija sakuma un dod ar olbaltumvielam bagatu zalmasas razu.
[zm&ginajuma izmantojam austrumu galegas s€juma otra gada zelmeni, kas papildus nebija
mésloti.

Nr.2 - sarkana abolina — timotina maistjums: sarkanais abolins 50% (Trifolium pratense
L.), timotin§ 50% (Phleum pratense L.). Petamais zelmenis nebija meslots un tika
izmantots otro gadu p&c s€Sanas.

Nr.3 - ganibu airene — baltais abolins: 81% ganibu airene (Lolium perenne L.), 19%
baltais abolins (Trifolium repens L.). Sis bija ganibu zalaja maisijums Nr.24 (seklas
importétas no Danijas), séjas deva bija 26 kg ha”'. Pétamais zelmenis tika izmantots otro
gadu p&c s€Sanas un nebija papildus méslots.

Nr.4. - jauktu stiebrzalu — abolina maisijjuma sastavs bija sekojoSs: kamolzale 35%
(Dactylis glomerata L.); ganibu airene 15% (Lolium perenne L.); plavas auzene 15%
(Festuca pratensis Huds.), timotin§ (Phleum pratense L.), plavas skarene (Poa pratensis
L.) kopa 20%, sarkanais abolin$ (7rifolium pratense L.) un baltais abolins (7rifolium
repens L.) kopa 15%.

Zalmasas paraugus laboratorijas analiz€ém némam taurinzieziem (turpmak teksta):
ziedpumpuru veidosanas faze — I faze, ziedeéSanas sakums — II faze un pilnzieda faze — 111
faze, attiecigi stiebrzalu - taurinziezu maisijumiem (turpmak teksta): ceroSana — I faze,
stiebroSana — II faze un varposana — I1I faze.



2.2. Pétijumu metodika

Zales un skabbaribas paraugiem kimiskas analizes veiktas LLU ZC “Sigra”
akreditétaja Biokimijas laboratorija (LATAK T-038), izmantojot visparpienemtas
zootehnisko analizu metodes. No zales zelmeniem laboratorijas apstaklos sagatavojam
skabbaribu 5 paralélos atkartojumos, 3 vegetacijas faz€s, zalmasu ieskabgjot 1 litra
laboratorijas traukos 3 variantos — bez piedevam, ar kimisko konservantu EnsiMax Plus un
masu pirms skab&Sanas apvitinot, tadejadi iegustot skabbaribu ar atSkirigu sausnas saturu
(n= 250). Pirms skabbaribas gatavoSanas zales izejmaterialu sasmalcinajam ar rokas
smalcinataju 3 — 6 cm garuma.

Kimiska konservanta pievienojamo devu rékinajam uz konserv€jamas zalmasas
daudzumu un izsmidzinajam ar mehanisko smidzinataju, zalmasu pec apstrades ripigi
samaisot.

Zales izejmateriala sausnas satura paaugstinasanai, dalu skabg&amas masas
vitindjam labi védinama telpa lidz sausnas saturam 290 + 20 g kg™

Laboratorijas traukos skab&jama masa riipigi tika sablivéta ar rokas presi. Sablivéto
masu parsedzam ar polietiléna plévi, ielokot tas malas gar trauka iek$&jam sienam.

Lai noteiktu skab&jamas zalmasas svaru, laboratorijas traukus nosvéram pirms un
péc zalmasas iepildiSanas. Péc ped€ja sveruma traukam uzlikam hermétisku platmasas
vacinu, kam vel papildus tika parvilkta stingra gumijas uzmava, lai ierobezotu gaisa
pieklaSanu.

Laboratorijas trauki glabajas v&sa, tumsa telpa +11 + 1° C temperatira.

Skabbaribas masas zudumi uzglabasanas laika tika aprékinati péc kontrolsvérumu
datiem pirms analiz&jama parauga iznemsanas.

Konservanta EnsiMax Plus sastavs (izplatitaja SIA Kemira Grow How dati):
skudrskabe 43%, etikskabe 10%, lignosulfonats 14%, tidens 33%.

Ieteicama deva (no piegadataja SIA Kemira Grow How) daudzgadigas zales
lopbaribai no 5.5 — 6.5 1 t atkariba no zalmasas sausnas satura. Savukart abolina un plavas
airenes konservésanai ieteicama deva ir 6.5 1 t.

_____

2001./2002. gada tika veikts izm&ginajums, lai noteiktu sarkana abolina — timotina
maisijuma razoSanas apstaklos gatavotas skabbaribas aminoskabju kvalitativo un
kvantitativo sastavu un izsekotu S§is baribas iz€dinaSanas ietekmei uz iegiita piena
aminoskabju sastavu ka piena kvalitates raditaju.

Kimiskais un aminoskabju sastavs tika analizéts SIA “Lacplésa piens” sagatavotam
skabbartbam:

vitinatai sarkana abolina - timotina (50:50) skabbaribai pumpuroSanas faze: tvertne
“Salas2” — 2001.gada; tvertne “Kedeles 2” — 2002.gada;

sarkana abolina — timotina (50:50) skabbaribai pilnzieda faze: tvertne “Kedeles 17 —
2001.gada un tvertne “Salas 1” — 2002.gada.

Precizai govim iz€dinamas baribas kontrolei, baribas kimiskais un aminoskabju
sastavs tika noteikts arT saimnieciba gatavotam sienam, placinatiem kvieSu graudiem un
papildus iepirktajiem saulgriezu spraukumiem.



2.1.tabula

P&tijuma izmantotas baribas devas

Izmé&ginajuma Govju Baribas devas sastavs Daudzums,
periods skaits grupa kg
1.baribas deva

2001.gada Vitinata abolina - timotina skabbariba
2.0kt.-3.nov. 10 pumpurosanas fazg “Salas 2”, 28
placinati kvieSu graudi “Lacplesis”, 2.0
saulgriezu spraukumi, 0.5
siens (stiebrzales). 4.0

2002.gada Vitinata abolina - timotina skabbariba
5.nov.-6.dec. pumpurosanas faze “Kedeles 27, 30
placinati kvieSu graudi “Lacplesis”, 3.0
saulgriezu spraukumi, 0.5
siens (stiebrzales). 2.0

2.baribas deva

2001.gada Abolina — timotina skabbariba pilnzieda
20.nov.-21.dec. 10 faze “Kedeles 17, 30
placinati kviesu graudi “Lacplesis”, 3.0
saulgriezu spraukumi, 1.5
siens (stiebrzales). 3.0

2002.g.20.dec.- Abolina - timotina skabbariba pilnzieda
2003.g.21.janv. faze “Salas 17, 30
placinati kviesu graudi “Lacplesis”, 4.5
saulgriezu spraukumi, 1.5
siens (stiebrzales). 2.0

Mineralbaribas daudzums atkariba no izslaukuma — 120 — 150 g.

P&éc laboratorija noteikto baribas lidzeklu kimisko analizu datiem baribas devas
sastadija saimnieciba, nemot v&ra govju &dinasanai paredz€tos baribas Iidzeklus,
izmantojot datorprogrammu LEDA. Ka pamatnormativus mineralbaribas devas noteikSanai
izmantojam LLU Dzivnieku zinatnu katedra sastaditas govju €dinasanas normas (Latvietis,
1994). Baribas devas sastadiSana ievérojam baribas lidzekla sausnas, kopproteina, NDF un
energéetiskas veértibas NEL daudzumu. Izméginajuma grupas govju 1.baribas deva saturéja
vid&ji 16% kopproteina no baribas devas sausnas un 98 — 101 MJ neto energijas laktacija,
attiecigi otraja deva bija videji 15% kopproteina un 98 — 100 MJ NEL baribas sausna.
Dzivnieku &dinasana bija individuala divas reizes diena. Baribas izdaliSanai izmantoja
parvietojamas vagonetes. Apestas baribas uzskaiti veica reizi ned€la, sverot pasniegto un
neapésto baribu péc kartgjas €dinasanas. Dzeramo tideni govis sanéma péc vajadzibas no
automatiskam dzirdném.

Izméginajums tika veikts ferma “Kedeles”, kura atrodas 160 Latvijas briinas
Skirnes govis. Katra pétijuma gada izveidojam 10 kliniski veselu LB skirnes govju grupu.



Govis atradas kopgja telpa. Pirms izmé&ginajuma gan pétijumam izveidota grupa, gan
pargjas govis ferma tika €dinatas ar pilnzieda fazeé vaktu, saimnieciba gatavotu timotina —
abolina skabbaribu un spekbaribu. Baribas deva bija rékinata atkariba no katras govs
izslaukuma un fiziologiska stavokla. Ta tika korigéta katru ménesi, ievérojot kontroles
slaukuma datus, laktacijas fazi un vispar€jo veselibas stavokli, un atbilstosi zootehnisko
normativu prasibam.

Izm&ginajuma dzivnieku produkcijas kontroli uzsakam lidz ar govju grupas
komplektesanu. Tika veikta izslaukuma sakotngja kontrole, ka ar1 izédinatas skabbaribas
un spékbaribas daudzuma kontrole. Piena paraugus némam 3 reizes katra izmé&ginajuma
perioda laika.

Izméginajuma grupas govju produktivitati novértjam, aprékinot energetiski
korigéta piena (EKP) daudzumu péc sekojosas formulas:

EKP = izslaukums * (0.383 * tauku % + 0.242 * olbaltumvielu % + 0.7832) : 3.14
(Piena lopkopiba, 2001). (1)

2.4. AnaliZzu metodika

Zales zalmasas paraugiem noteikta sausna, zavejot 103 + 2° C lidz nemainigam
svaram (zalmasas paraugiem - Cetras stundas) — ISO 6496-1999.

Slapekla satura noteikSanai izmantojam Kjeldala metodi saskana ar ISO 5983-1997.
Rezultatu pareizinot ar visparpienemto faktoru 6.25, ieguvam kopproteina saturu
analiz€jama materiala.

Cukuru saturs analiz€ts ar Bertrana metodi (GOST 26176-91).

Buferkapacitate noteikta, titr€jot ar 1 N pienskabes Skidumu lidz vides pH 4.2 péc
Zubrilina metodes (3yopunun, 1967)

Kokskiedras frakciju (NDF, ADF) satura analizei un baribas energétiskas vértibas
aprékinam izmantojam Van Soesta baribas lidzeklu analizu metodi (Forage Analyses met.
4.1;5.1;5.2).

TDN — sagremojamo vielu daudzumu sausna, %:

TDN = 88.9 — (ADF, % * 0.779) (2)
Neto energijas laktacijai daudzums bariba NEL, MJ kg™ sausnas:
NEL = (0.0245 * TDN, % sausna — 0.12) * 4.184 3)
Fermentacijas koeficientu zalmasai aprékinajam p&c formulas (Weif, et.al, 1998):
FC=DM + 8 * WSC/BC, 4)
kur DM - sausnas saturs, %;

WSC - cukuru daudzums, g kg™ ;
BC - buferkapacitate, g kg™

Skabbaribas kvalitates raksturo$anai izmantojam Leppera-Fliga organisko
skabju analizu metodi, nosakot pienskabes, etikskabes (GOST 23638-90) un sviestskabes
(GOST 23637-90) daudzumu p&tamaja materiala.

Skabbaribas pH meérits ar elektronisko pH-metrs OAKTON, precizitate + 0.01 pH
(GOST 26180-84).



Amonija slapekla saturu (g 100g") noteicam attitréjot destilacijas procesa
borskdbes §kiduma absorbéto amonjaku ar 0.005 mol I sérskabes $kidumu (GOST 26180-
84).

Aminoskabju sastavs (g kg ):
turpmak teksta — aizvietojamas aminoskabes: asparaginskabe, serins, glutaminskabe,
prolins, cistins, glicins, alanins, tirozins un
neaizvietojamas aminoskabes — valins, metionins, izoleicins, leicins, treonins, fenilalanins,
histidins, lizins un arginins
noteikts uz aminoskabju analizatora AAA 339. Paraugu hidrolizi veicam ar 6 N salsskabi
24 stundas +105 °C temperatiira (AAA 339 met.6.2.).

Piena paraugiem olbaltumvielu un piena tauku saturs noteikts ar Milko-Scan 133
(IDF 141B:1996).

1. Datu apstrade un analize

Fermentacijas procesu gaitas un iegiitdas skabbaribas kvalitates novert€jumam
izmantojam vacu zinatniecku Veisbaha un Honiga (1997) izstradato sistemu
(http://wwwDLG-Frankfurt.de., 2001), kur tiek vértets sviestskabes saturs (% sausna),
amonjaka klatbiitne (% dabiga paraugad), pH vertiba, etikskabes daudzums (% sausna).
Pieskirot atbilstosu punktu skaitu un tos summejot, tiek veikts gala novertgjums.

Kontroles un p&tamo grupu rezultatu starpibu ticamiba noverteta ar t-testu. Faktoru
ietekmes bitiskuma Iimeni noskaidrojam ar dispersijas analizes metodi, bet p€tamo
pazimju sakaribu cieSuma noteikSanai izmantojam korelacijas analizi (Arhipova 1., Balina
S., 1999). Datu statistiskai apstradei izmantojam datorprogrammu Microsoft Excel 97.

3. PETIJUMU REZULTATI

3.1. Austrumu galegas un stiebrzalu — taurinzieZu maisijjumu Kkimiska sastava
izmainu dinamika vegetacijas laika

3.1.1. Sausnas razas un kopproteina satura izmainas

Zalaugu vegetacijas fazes ietekmes novert€sanai, izmantojot relativos sausnas razas
pieauguma un kopproteina satura samazinaSanas raditajus, straujakas izmainas kopproteina
satura konstatgjam zelmenim ar lielako stiebrzalu Ipatsvaru maisijuma. Sausnas razai
zelmenl no ceroSanas Iidz varpoSanas fazei palielinoties par 49.8%, tikpat krasas bija ar1
kopproteina izmainas — 46.6%. Salidzinosi 1€nakas izmainas sausnas saturd, Iidz ar to
kopproteina vertibai un sausnas razas apjomam, notika galegas zelment - sausnas razai no
pumpurosanas Iidz pilnzieda fazei pieaugot par videji 33.1%, kopproteina vértiba
samazinajas tikai par 10.2%.

Ipatngja bija ganibu airenes — balta abolina maisTjuma attistiba — uz saméra strauja
sausnas razas pieauguma fona (par 66.1%), kopproteina izmainas sausna bija salidzinosi
nelielas — par 16.5%.

Misu pétijumu rezultati apstiprindja, ka maksimalo sausnas razu, saglabajot
augstako kopproteina saturu taja, iesp&jams iegit, zelmenus novacot taurinziezu ziedéSanas
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sakuma faze, bet maisijumus ar stiebrzalu parsvaru varposanas sakuma. Pie tam galegai Sis
periods ir ilgaks neka stiebrzalu — taurinziezu maisijumiem. Ka izp€émumu var miné&t
ganibu airenes — balta abolina zelmeni.

3.1.2. Aminoskabju sastavs un dinamika austrumu galegas un stiebrzalu -
taurinzieZu maisijumos

Vegetacijas laika, samazinoties kopproteina daudzumam zalu zelmenos, lidziga
tendence noverojama ari kop€jo aminoskabju un neaizvietojamo aminoskabju daudzuma
izmainas. Lielakais aminoskabju summas (AA) un neaizvietojamo aminoskabju (EAA)
limena samazinajums tika novérots zalu maisijuma ar mazako taurinziezu Tpatsvaru
zelmeni — attiecigi Iidz 19.5% un 20.2%. SalidzinoSi nelielas izmainas aminoskabju
daudzuma vegetacijas gaita (1% robezas) konstatgjam austrumu galegai.

Viens no baribas pilnvértigumu raksturojosiem lielumiem ir kopgjo aminoskabju un
atseviSsku, 1pasSi neaizvietojamo, aminoskabju Tipatsvars kopproteina. P&tamajos zalu
maistjumos visaugstako kop&jo aminoskabju Itmeni kopproteina konstat€jam ganibu
airenes maisijjumam ar balto abolinu — 74.1% apmeéra un austrumu galegai — 73.2%
apméra, tomé&r salidzinosi lielakas bija zelmenu attistibas gaita noverotas kopgja
aminoskabju daudzuma izmainas kopproteina — attiecigi par 9.8 un 7.5%. Zemakais kop€jo
aminoskabju daudzums kopproteina bija zelmenim ar mazako taurinzieZu Ipatsvaru
maisijuma — 60.9%, toties vegetacijas laika tas saglabajas 90.2% apméra. Mazak atskirigs
visos zelmenos bija neaizvietojamo aminoskabju procentualais daudzums kop€jo
aminoskabju summa un bitiski neizmainijas vegetacijas laika. Kop&jo aminoskabju summa
augstako neaizvietojamo aminoskabju Itmeni konstat€jam sarkana abolina maisijuma ar
timotinu attiecigi 51.3 — 52.5% un austrumu galegas zelmeni, atkariba no vegetacijas fazes
50.9 — 50.6% apmera, vismazak — maisijuma ar jauktu stiebrzalu Ipatsvaru — no 45.8 lidz
45.4%. Ganibu airenes — balta abolina maisijuma neaizvietojamo aminoskabju daudzums
kop€jo aminoskabju summa dazadas vegetacijas fazes vari€ja 48.9 — 49.4% robezas.

Neaizvietojamam aminoskabém bagataka bija austrumu galegas sausna — atkariba
no vegetacijas fazes to daudzums bija no 97.58 lidz 79.11 g kg™, ka nako$o var minat
ganibu airenes — balta abolina abolina sausnu, kura neaizvietojamo aminoskabju daudzums
vegetacijas laikd izmainijas no 74.10 lidz 54.05 g kg'. Zemako neaizvietojamo
aminoskabju saturu identific§jam maisijuma ar jauktu stiebrzalu parsvaru sausna
varposanas fazé - 37.83 g kg™

Veicot atsevisku aminoskabju koncentracijas izpéti vegetacijas I faze, visu
analiz€to zelmenu kopproteina visvairak konstat€jam glutaminskabi (6.6 - 10.6% apjoma)
un asparaginskabi (5.5 — 6.9% apméra). Tomér austrumu galegas kopproteina, salidzinot ar
pargjiem zelmeniem, augstaks bija arl neaizvietojamo aminoskabju leicina (7.0%) un
arginina (6.2%) 1patsvars. Ganibu airenes — balta abolina maisijuma savukart arginina
procentualais daudzums bija 6.0% apméra no kopproteina.

Vismazak p&tamo zelmenu kopproteins saturgja cistinu un metioninu, bet ka treSo
aminoskabi ar zemako Tpatsvaru kopproteina identificgjam histidinu, iznp@mums bija ganibu
airenes — balta abolina maisijums. So aminoskabju daudzums neparsniedza 2% no attieciga
zelmena kopproteina vértibas, un vegetacijas laika to limenis saglabajas saméra stabils.
Maksimala varbutiba, ar kuru var pienemt, ka vegetacijas faze ietekmé min&to
aminoskabju Itmeni P,,x=76.6%.

Visaugstako limeni neaizvietojamai aminoskabei lizinam vegetacijas [ fazgé
konstatgjam austrumu galegas kopproteina — 4.76% un sarkana abolina — timotina
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maisijuma ziedéSanas sakuma — 5.07%, bet vismazak ta bija zelmeni ar vislielako
stiebrzalu parsvaru — 3.50% varposanas faze.

3.1.3. Vegetacijas fazes ietekme uz pétamo zelmenu energétisko vértibu un
skabéjamibas 1pasibam

Zelmeni ar ganibu airenes parsvaru un austrumu galegai sagremojamo baribas vielu
daudzums sausna (TDN) vegetacijas laika samazindjas videji par 17 g kg' nedéla.
Stiebrzalu maisijuma ar kamolzales lielaku 1patsvaru, TDN samazinajums pirmajas divas
pétijuma nedélas 1idz stiebro$anai bija vidgji — 22 g kg™ sausnas nedéla, bet perioda lidz
varpoSanai — 10 g kg sausnas nedgla. legitie rezutati apliecina ganibu airenes — balta
abolina maisTjuma potencialas iesp&jas nodrosinat zelmena ilgstosaku novaksanas periodu,
saglabajot salidzinosi augstu kopproteina saturu ieglitaja sausna un baribas energétisko
vertibu.

Lidziga tendence bija v€rojama NEL vértibas izmainas — straujakas tas bija
stiebrzalu — taurinziezu maistjuma zelmeniem, Iénak samazinajas austrumu galegas
sausnas energgtiska vertiba.

Zelmenu zalmasas kimiska sastava izmainas vegetacijas laika atspogulo to
skab&jamibas 1pasibas. Viens no Sadiem raditajiem ir buferkapacitate un zalmasas
kopproteina un cukuru attieciba. Visu zelmenu skabgamibas raditajiem bija tendence
uzlaboties zalaugu vegetacijas laika. Par to liecina aprékinatie fermentacijas koeficienti.

FC 80, :

01 3 35 33 D 35

20 -

BN ONe2 ONe3 ENe4 Vegtacijas fize

3.1.attels Fermentacijas koeficientu izmainas vegetacijas laika.
Nr.1 — austrumu galega; Nr.2 — sarkanais abolin$ — timotins;
Nr.3 — ganibu airene — baltais abolins; Nr.4 — jauktu stiebrzalu — taurinziezu maisijums

Austrumu galegas zalmasas fermentacijas koeficients (FC = 39) pilnzieda faze
norada uz griti ieskabstoSu izejmaterialu un fermentacijas gaitas nelabvéligu virzibu
skabbariba. FC > 45 norada, ka II vegetacijas fazé skab&jamiba uzlabojas ganibu airenes
maisTjumam ar balto abolinu, bet III vegetacijas fazé visu pétamo stiebrzalu maisijumu ar
abolinu zalmasas bija viegli skab&jams izejmaterials.
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3.2. Vegetacijas fazes un fermentacijas procesu ietekme uz austrumu galegas un
stiebrzalu — taurinzieZu maisijumu skabbaribas energétisko vértibu un aminoskabju
sastavu

3.2.1. Fermentacijas procesu norise bez piedevam gatavota skabbariba

Lai izsekotu vegetacijas fazes un fermentacijas procesu ictekmi uz skabbaribas
energtiskas veértibas un aminoskabju kvantitativa sastava izmainam, noteicam pétamas
skabbaribas kvalitati.

PumpuroSanas faze, ka bija sagaidams péc zalmasas skab&jamibas raditajiem
austrumu galegai (FC = 30), fermentacijas procesu gaita, skabgjot bez piedevam, bija
nepareiza, pienskabes:etikskabes:sviestskabes attieciba bija 53:30:17. To apstiprinaja
iegiitajam sausnas saturam (137.4 g kg') neatbilstosi augsts skabbaribas vides skabums
(pH = 4.99) un identificétais amonija slapekla daudzums (24.7%). Pat pilnzieda fazé §1
zelmena zalmasa bija griti ieskab&jama, uz to noradija iegiita fermentacijas koeficienta
vertiba FC = 39.

Vegetacijas laika, pieaugot ieskab&jamas zalmasas sausnai, paaugstingjas ari
ieglitas skabbaribas sausnas saturs. Lielako sausnas palielindjumu vegetacijas laika
konstatgjam austrumu galegas un ganibu airenes — baltd abolina maisijuma skabbaribas,
attiecigi par 32 un 34%.

Kimisko analizu rezultatu korelacijas analiz€ konstatéjam, ka, pieaugot zelmenu
sausnas saturam, bez fermentacijas regulatoriem gatavotas skabbaribas sausnas saturs biis
augstaks, attiecigi pazeminot kopgjo skabju daudzumu sausna. Visos gadijumos starp
augstak minétajiem raditajiem konstat€jam cieSu pozitivu korelaciju (r = +0.856 — +0.996;
p<0.01). Ciesa negativa korelacija (robezas no -0.773 Iidz -0.968; p<0.01) pastaveja starp
skabgjama materiala sausnas saturu un iegiitas skabbaribas kop&jo skabju daudzumu.
[zne€mums $aja gadijuma bija sarkana abolina — timotina maisijjuma skabbariba (r = -0.419;
p>0.05). To varétu saistit ar salidzinoSi nelielam sausnas izmainam (15% pieaugums)
zelmena attistibas laikd un optimalu organisko skabju daudzuma sausna (122 g kg™)
uzkrasanos jau zied€Sanas sakuma faze.

Sausnas satura paaugstinasana, zalmasu pirms skab&Sanas apvitinot, griti
skab&jamam zelmenim — austrumu galegai, nesp€ja noverst sviestskabes veidoSanos un
uzlabot fermentacijas procesus skabbariba. To apstiprindja gan skabbaribas kvalitates
analizes, gan korelacijas koeficienta zema vertiba starp zalmasas sausnas saturu un
iegutas skabbaribas pH (r = -0.428; p>0.05). Zelmenos ar stiebrzalu parsvaru starp
mingtajiem raditajiem konstat§jam cieSu negativu korelaciju, kas norada, ka zalmasas
sausnas satura palielinaSana labveligi ietekm& fermentacijas norisi $ada sastava
skabbaribas.

Vidgji cieSa korelacija pastavéja starp skabbaribas pH Iimeni un izveidojuSos
sviestskabes daudzumu skabbariba, apstiprinot So raditaju ka fermentacijas gaitas
raksturlielumu savstarp€jo atkaribu un nozimigumu. Ja fermentacijas procesa skab&jamas
masas vides skabums nav pietickami zems, procesa sak dominét nevélama sviestskaba
fermentacija, kuras rezultata vél vairak paaugstinas vides pH vértiba.

3.2.2. Energétiskas vertibas izmainas bez piedevam gatavota zales skabbariba
Skabbariba notiekoSie fermentacijas procesi ietekméja energétiskas vértibas NEL

limeni: lai gan austrumu galegas skabbaribas NEL bija 6.22 MJ kg, tomér ta bija
saglabajusies tikai 86.4% apméra no zalmasas NEL vértibas zelmena I vegetacijas fazg.
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Fermentacijas potenciala uzlabosanas zalaugu vegetacijas laika, pozitivi ietekméja
sagremojamo baribas vielu daudzuma sausna un NEL vértibas saglabaSanos zema sausnas
satura skabbaribas, lai gan So raditaju absoliitas vértibas vegetacijas III fazé gatavota
skabbariba bija zemakas, salidzinot ar vegetacijas I fazi.

Analizu rezultati parada, ka skabbariba ar ganibu airenes parakumu NEL saglabajas
no 88.6 lidz 93.7% dazadas zelmena vegetacijas fazes, tomer tas absoluta vértiba
samazinajas no 6.05 lidz 5.99 MJ kg'. Pie tam jau stiebrosanas fazé paradijas ganibu
airenes ka zalu maistijuma komponenta neliels pozitivs efekts — NEL saglabasanas apjoms
skabbaribas sausna bija lidzveértigs minétajam raditajam sarkana abolina — timotina
maisijuma skabbariba (91% apméra). Zemakais energétiskas vértibas saglabasanas Iimenis
tika konstatets austrumu galegai pumpurosanas fazé (86.4%) un jauktu stiebrzalu — abolina
maisjjuma skabbariba ar kamolzales parsvaru (86.8%) ceroSanas faze, kad iegtas
skabbaribas kvalitate bija slikta, ar lielu sviestskabes Tpatsvaru masa.

3.2.3. Aminoskabju sastavs un dinamika bez piedevam gatavota zales skabbariba

Atkariba no laboratorijas izm&ginajuma ieskabétas baribas kvalitates un kimiska
sastava raditajiem, atSkiribas konstatgjam izvél&to zales zelmenu skabbaribas aminoskabju
kvantitativaja spektra.

Fermentacijas procesi dazadi iedarbojas uz atsevisku aminoskabju saglabasanos bez
piedevam gatavota skabbariba ar zemu sausnas saturu. Zelmeniem, kuri bija griiti
ieskab&jami (austrumu galega un maisijums ar jauktu stiebrzalu parsvaru) vegetacijas I
faze€, noveérojam ar1 lielakos kop€jo un neaizvietojamo aminoskabju zudumus skabbaribas
bez konservanta — saglabasands apjoms 88.7% un 86.5% jeb 171.0 un 123.4 g kg
(3.1.tab.).

3.1.tabula

Aminoskabju summas (AA) saglabasanas skabbaribas sausna (bez piedevam)

I faze II faze 111 faze
Zelmenis AA, gkg’ % AA, gkg’ % AA, g kg %
zal- skab- zal- skab- zal- skab-
masa | bariba masa | bariba masa | bariba
Nr.1 192.8 | 171.0 | 88.7 | 177.7 | 1639 | 923 | 1554 | 145.0 | 93.3
Nr.2 132.3 | 122.7 | 92.7 | 106.7 | 101.4 | 95.0 | 87.59 | 85.07 | 97.1
Nr.3 1524 | 1372 | 90.0 | 136.6 | 123.2 | 90.2 | 110.5 | 102.7 | 93.0
Nr.4 1427 | 1234 | 86.5 | 1084 | 97.34 | 89.8 | 83.36 | 77.08 | 92.5

Nr.1 — austrumu galega; Nr.2 — sarkanais abolin$ — timotins;
Nr.3 — ganibu airene—baltais abolins; Nr.4 — jauktu stiebrzalu — taurinziezu maisijums

PumpuroSanas fazg gatavota austrumu galegas skabbariba atseviSku neaizvietojamo
un aizvietojamo aminoskabju daudzums bija saglabajies 80.8 — 93.2% apjoma no min&to
aminoskabju vértibas zalmasa. Vislielakas daudzuma izmainas konstat€jam serinam un
tirozinam (saglabaSanas 80.8% un 80.9% apméra), salidzinosi stabilaks saglabajas alanina
un leicina Itmenis (93.2% un 92.2% apmera). Zied€Sanas sakuma faze, uzlabojoties
galegas zalmasas skabg&jamibai, kop&o aminoskabju summa skabbariba, salidzinot ar
zalmasas aminoskabju Iimeni, saglabajas 92.3% apjoma un palielindjas lidz 93.3%
pilnzieda.
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Sarkana abolina - timotina zalmasas skab&jamiba bija apmierinosa jau abolina
pumpurosanas fazé (FC = 35), tad€jadi ar1 noverota aminoskabju daudzuma saglabasanas
bez piedevam sagatavota skabbariba bija salidzino$i augsta visa vegetacijas laika 92.7% -
97.1% apméra jeb 122.7 g kg I fazé un 85.07 g kg III vegetacijas faze. Lieldkos
zudumus $in1 skabbariba atkariba no vegetacijas fazes identificéjam cistinam (saglabasanas
87.6% - 95.0% robezas) un histidinam (saglabasanas 88.9% - 92.2% robezas). Pargjo
aminoskabju saglabaSanas ieklavas 91.6% — 95.1% robezas pumpurosanas fazé un 96.0 —
98.5 % robezas pilnzieda faze.

Analiz€jamam ganibu airenes — balta abolina maisijumam ceroSanas fazé masas
skab&jamiba bija slikta (FC = 33). Tas negativi ietekmgja ieguitas skabbaribas kvalitati un
atseviSku aminoskabju saglabasanas apjomu. Salidzinot ar skabgjama izejmateriala
aminoskabju daudzumu I fazg, viena no aminoskabém ar zemako saglabasanas Iimeni bija
histidins (saglabajas 84.5% apméra). Vel zemaku saglabasanos konstat§jam argininam
(83.6% apmera). Sis izmaipas kopuma noteica ari neaizvietojamo aminoskabju
kvantitativas vértibas zemo saglabasanas limeni 66.55 g kg’ jeb 87.6% apméra no
neaizvietojamo aminoskabju daudzuma zalmasa. Vegetacijas gaita uzlabojoties p&tama
zelmena skabgjamibai (FC = 58 III fazg€) un iegiitas skabbaribas sausnas saturam un
kvalitatei, augstaka bija gan kop€jo, gan neaizvietojamo aminoskabju daudzuma
saglabaganas skabbaribas sausnd — 93.0% un 92.5% apméra jeb 101.6 un 49.43 g kg™

Zelmeni ar lielako jauktu stiebrzalu ipatsvaru, absoliitais kop&jo aminoskabju
daudzums skabbaribas sausna bija mazakais (3.1.tab.). Zems bija arT kop&o un
neaizvietojamo aminoskabju saglabasanas limenis dazadas vegetacijas fazSs gatavota
skabbariba. Neaizvietojamo aminoskabju leictna un valina daudzums skabbariba bija
73.0% un 74.9% apmera no zalmasa esoSo attiecigo aminoskabju vertibas ceroSanas faze.
Savukart mazakos zudumus S$aja skabbariba konstat§jam aizvietojamai aminoskabei
prolinam (saglabaSanas 96.4%) un stiebroSanas fazeé serinam (saglabasanas 97.6% apjoma).

Atskirigs bija aminoskabju Tpatsvars salidzinamo zelmenu skabbaribu kopproteina.
Bez fermentacijas regulatoriem gatavota skabbariba aminoskab&m bagataks, taja skaita ari
neaizvietojamam, bija austrumu galegas un ganibu airenes — balta abolina maisTjuma
kopproteins. Zemakais aminoskabju limenis kopproteina bija skabbaribai no zelmena ar
lielako stiebrzalu Tpatsvaru (3.2.tab.). Atsevisku aminoskabju svarstibas kopgjo
aminoskabju spektra atkariba no vegetacijas fazes lielakas bija skabbariba ar augstakajiem
kop€jo un neaizvietojamo aminoskabju zudumiem — austrumu galegai so, = 4.27% - 2.82%
un skabbariba ar lielako stiebrzalu 1patsvaru so, = 4.53% - 3.14%.

3.2.tabula

Kopéjo (AA) un neaizvietojamo (EAA) aminoskabju saturs bez piedevam gatavotas
skabbaribas kopproteina

I faze 11 faze 111 faze
Raditaji | AA%no | EAA%no | AA%no | EAA%no | AA%no | EAA%no
kopproteina | kopproteina | kopproteina | kopproteina | kopproteina | kopproteina
Nr.1 64.9 32.8 63.3 32.1 61.3 30.8
Nr.2 59.7 30.6 62.0 323 554 28.9
Nr.3 66.7 32.4 68.9 34.2 66.9 32.6
Nr.4 52.7 23.3 54.5 24.2 50.8 23.1

Nr.1 — austrumu galega; Nr.2 — sarkanais abolin$ — timotins;
Nr.3 — ganibu airene — baltais abolins; Nr.4 — jauktu stiebrzalu — taurinzieZu maisijums
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Visas pétamajas skabbaribas konstat§jam, ka aminoskabe ar visaugstako
saglabasanas limeni bija alanins. Ka nakos$as var minét leicinu, prolinu un treoninu.
Savukart vislielakie zudumi zalmasas skab&Sanas rezultata bija cistinam, histidinam, ka ar1
valtnam un tirozinam.

3.3. Vegetacijas fazes un sausnas satura paaugstinasanas ietekme uz zales
skabbaribas fermentacijas procesiem, energétisko vértibu un aminoskabju spektru

3.3.1. Fermentacijas norises ietekme uz energétiskas vértibas saglabasanos

Skabbaribas sausnas satura paaugstina$ana lidz 290+20 g kg pozitivi ietekméja
fermentacijas norisi, kas nodroSinaja sausnai atbilstoSa pH Iimena stabilizéSanos
skabbariba un bitiski samazinaja (p<0.05) organisko skabju daudzumu dazadas vegetacijas
faz€s gatavota skabbariba, salidzinot ar skabbaribu bez piedevam. Pareizas fermentacijas
procesu norises rezultata biitiski (p<0.05) samazinajas NH3;-N daudzums visu pétamo
zelmenu skabbaribas, bet it 1pasi sarkana abolina — timotina maisijuma skabbariba.

Paaugstinata sausnas satura skabbariba sviestskabes veidoSanas tika ierobezota jau
vegetacijas | fazé vaktas ganibu airenes — balta abolina zalmasas skabbaribai, bet
vegetacijas II fazé gan sarkana abolina — timotina, gan stiebrzalu — taurinzieZu maisijumu
skabbaribas 1% - 2% apmeéra.

Zalmasas apvitinasanas efektam bija butiska ietekme (p<0.05) uz skabbaribas NEL
vertibu, zalaugu II un III vegetacijas fazé. Vegetacijas I faz€ maksimala varbitiba, ka
skabbaribas sausnas satura paaugstinasana uzlabos NEL vértibas saglabasanos, salidzinot
ar energétisko vertibu skabbaribai bez piedevam, bija tikai P= 45%. Augstakais NEL
saglabasanas Iimenis vegetacijas Il faz€ bija sarkana abolina — timotina un ganibu airenes
— balta abolipa skabbariba — 95.1% un 94.9%, bet zemako energétiskas vertibas
saglabasanas Itmenis visas fazgs konstatgjam galegas skabbariba —no 87.6% Iidz 92.3%.

Vegetacijas fazes un skab&ama materiala sausnas satura ietekmes novértésanai uz
fermentacijas procesu norisi skabbariba, izmantojot Veisbaha — Honiga sist€ému, ieguvam
adekvatu skabbaribas kvalitates vertejumu. Miisu rezultati pieradija, ka minéta sist€ma ir
erti un sekmigi pielietojama vitinatas zalmasas un bez piedevam gatavotas skabbaribas
vertéSanai, iegiistot augstas ticamibas un atkartojamibas Iimena rezultatus. Pie tam,
salidzinot ar praks€ plasi pielietoto Fliga skabbaribas kvalitates vert€Sanas sistemu, misu
petijuma izmantotaja, bija ieklauts daudzpusigaks skabbaribas kvalitati raksturojoso
raditaju loks — novertgjot ne tikai organisko skabju daudzumu, bet arT izdalita amonija
slapekla apjomu un vides pH Iimeni, lidz ar to, ka jau mingjam, iegiits precizs skabbaribas
kvalitates novertgjums.

3.3.2. Zalmasas sausnas satura paaugstinaSanas ietekme uz zales skabbaribas
aminoskabju spektru

Tapat ka kontroles varianta (bez piedevam) arl no vitinatas zalmasas gatavota
skabbariba, zalaugu vegetacijas faze butiski (p<0.05) ietekm&ja skabbaribas aminoskabju
daudzumu. Lai gan procentuali augstaka aminoskabju kopg&ja Iimena saglabasanas bija
zelmenu III vegetacijas fazé sagatavotaja skabbariba, to absolutais daudzums vegetacijas
laika bija samazinajies. Lidzigu tendenci nov€rojam ari neaizvietojamo aminoskabju
kvantitativa sastava izmainas — vegetacijas faze bitiski (p<0.05) ietekméja bez piedevam
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un vitinatas masas skabbaribas neaizvietojamo aminoskabju daudzumu sausna. Tomér visu
petamo zelmenu apvitinatas zalmasas skabbaribas kop€jo aminoskabju daudzums biitiski
neatskiras no kontroles varianta (bez piedevam) skabbaribas aminoskabju daudzuma.

Atskirigs bija aminoskabju Itmenis dazadu pétamo zelmenu vitinatas zalmasas
skabbariba — augstaks kop€jo un neaizvietojamo aminoskabju daudzums bija austrumu
galegas un ganibu airenes — balta abolina maistjuma skabbariba (attiecigi 179.4 un 153.6 g
kg™), zemaks skabbariba ar lielako stiebrzalu ipatsvaru 131.2 g kg”'. Aminoskabju datu
dispersijas analize apstiprinaja, ka zelmena sastavs biitiski (p<0.05) ietekméja skabbaribas
aminoskabju lItmeni. Tapat biitiska ietekme uz aminoskabju kvantitativo saturu skabbariba
bija arT So faktoru — vegetacijas fazes un zelmenu mijiedarbibas efektam. Atkariba no
petamo zelmenu sastava, skabbaribas sausnas satura paaugstinasana uzlaboja aminoskabju
absoliitas vertibas saglabasanos 93% — 98% apmera (3.2.att.).
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3.2.att€ls Kopé&jo aminoskabju saglabasanas (% no zalmasas AA vértibas) vegetacijas laika pétamo
zelmenu skabbariba (sausna 290420 g kg™)

Nr.1 — austrumu galega; Nr.2 — sarkanais abolin$ — timotins;
Nr.3 — ganibu airene — baltais abolins; Nr.4 — jauktu stiebrzalu — taurinziezu maisijums

Neaizvietojamo un aizvietojamo aminoskabju attiecibas dinamika raksturo to
izmainas kop€jo aminoskabju daudzuma. Attiecibas skaitliska vertiba virs 1, norada uz
neaizvietojamo aminoskabju augstaku lIimeni kop€ja aminoskabju summa. Neaizvietojamo
aminoskabju augstaks Itmenis bija austrumu galegas vitinatas masas skabbariba (attieciba
1.05), tomér vegetacijas laika konstatgjam aizvietojamo aminoskabju palielinasanos §ini
skabbariba (attieciba 1.00). Vegetacijas faze un sausnas satura paaugstinaSana radija
nelielas So aminoskabju grupu izmainas pétamo stiebrzalu — taurinziezu maisijumu
skabbaribas.

Zemako neaizvietojamo aminoskabju limeni konstat§jam jauktu stiebrzalu —
taurinziezu maisijuma skabbariba (attieciba 0.82 — 0.83). Pilnzieda faz€ aminoskabju
attieciba izlidzinajas austrumu galegas un sarkana abolina — timotina skabbaribai, tas
nozimé, ka austrumu galegai vegetacijas laika neaizvietojamo aminoskabju daudzums
samazinas vairak neka sarkana abolina - timotina un ganibu airenes — balta abolina
skabbaribas.

Aminoskabes ar augstako saglabasanas Itmeni austrumu galegas skabbariba
gatavota no zalmasas vegetacijas I fazé bija leicins, alanins, ka arl asparaginskabe un
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glutaminskabe. Vegetacijas I un III fazé alanina saglabasanas, salidzinot ar S§is
aminoskabes daudzumu zalmasa, bija 98.3% — 98.6 %, ka nakosSas aminoskabes ar
saglabasanas robezu virs 98% identificgjam leicinu, izoleicinu, bet pilnzieda fazeé ari
glicinu. Lielakos zudumus skabbaribas sausnas satura paaugstinaSana radija tirozinam,
treoninam un histidinam. Uzlabojoties skabbaribas kvalitatei no zalmasas II un III fazg,
paaugstindjas arT minéto aminoskabju saglabasanas Iimenis, lai gan noteikta tendence, ka
III faze saglabaSanas visos gadijumos bis augstaka, netika noveérota.

Sarkana abolina — timotina skabbariba gatavota no zalmasas 1 fazg€, zemako
saglabasanos noteicam histidinam (91.6%) un glicinam (92.8%). Pargjo aminoskabju
saglabasanas bija saméra augsta un svarstibas vegetacijas laika bija nelielas.

Lai gan zemako (87.9 — 89.2%) saglabasanas limeni ganibu airenes — balta abolina
skabbariba noteicam metionilnam un fenilalantnam, tomé&r ari histidina zudumi S$aja
skabbariba bija 10.5%. Uzlabojoties vegetacijas Il un III fazé gatavotas skabbaribas
kvalitatei, paaugstindjas ari atseviSku aminoskabju saglabaSanas, ar pozitivu tendenci
saglabasanas apjomam pieaugt 1idz 95.0% — 99.9% vegetacijas 111 faze.

Jauktu stiebrzalu — abolina maisijuma skabbariba no zalmasas vegetacijas 1 faze
krasa sausnas satura paaugstinasana no 124.0 g kg™ 1idz 273.2 g kg™, zudumus 10% - 12%
robezas radija virknei neaizvietojamo un aizvietojamo aminoskabju — cistinam, glicinam,
valinam, izoleicinam, leicinam, argininam un taja skaita ari histidinam. Lai gan vegetacijas
gaitd zalmasas apvitinaSana uzlaboja §1 zelmena skabg&amibu un iegutas skabbaribas
kvalitati, noteikta tendence atsevisku aminoskabju saglabasana netika konstatéta un varigja
robezas no 87.6% — 98.2%.

3.3.tabula

Kopéjo aminoskabju (AA) un neaizvietojamo aminoskabju (EAA) saturs skabbaribas
(sausnas saturs 290+20 g kg™') kopproteina

Veg.faze I faze II faze 111 faze
Zelmenis AA%no EAA %no AA%no EAA %no AA%no EAA %no
kopprotena | kopprotena | kopproteina | kopprotema | kopproteina | kopproteina
Nr.1 68.1 34.5 65.7 33.6 62.4 31.9
Nr.2 61.5 31.7 63.0 33.3 55.7 20.1
Nr.3 74.7 36.5 65.3 324 63.2 30.9
Nr.4 56.0 25.4 56.6 25.6 51.9 23.6

Nr.1 — austrumu galega; Nr.2 — sarkanais abolin$ — timotins;
Nr.3 — ganibu airene — baltais abolins; Nr.4 — jauktu stiebrzalu — taurinziezu maisijums

3.4. Energetiskas vertibas un aminoskabju spektra izmainas kimiski konserveta zales
skabbariba

3.4.1. Fermentacijas gaita un energétiskas vértibas saglabasanas Kimiski konservéta
austrumu galegas un stiebrzalu - abolina maisijjumu skabbariba

Peétamo zelmenu zalmasas sausnas saglabasana, pielietojot masas kimisko
konservésanu un efektivi ierobezot fermentacijas procesu norisi, ne tikai nodroSinaja
skabbaribas sausnai atbilstosSu vides pH, bet ar1 bitiski (p<0.05) samazinaja organisko
skabju un amonija slapekla veidosanos. Nozimigaka organisko skabju samazinasanas tika
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konstatéta pumpuroSanas fazé austrumu galegas skabbariba — 54.5% un jauktu stiebrzalu —
abolina maisijuma skabbariba — 53.1% apjoma. Mazakas organisko skabju izmainas,
konstatéjam III vegetacijas fazé vaktu zelmenu skabbaribai, jo palielinoties konservéjamo
zelmenu sausnas saturam un uzlabojoties to skab&amibas IpaSibam, labas kvalitates
skabbaribu ieguvam gan zalmasai ar sausnas saturu 180 + 20 g kg™, gan 290 +20 g kg™

Datu korelacijas analiz€ konstatgjam, ka kimiskais konservants specifiski
iedarbojas uz dazada sastava zelmenu zalmasas skabg&jamibu, jo taurinziezu maisijumos ar
timotinu un ganibu aireni, zalmasas sausnai bija vidgji cieSa negativa korelacija ar
organisko skabju daudzumu skabbariba (r =-0.683 un r =-0.702; p<0.05). Toties griitak
ieskabg&jamo zelmenu — galegas un jauktu stiebrzalu - abolina maisijumam ar kamolzales
parsvaru — zalmasas sausnai bija tikai nieciga ietekme uz organisko skabju daudzumu
ktmiski konservéta skabbariba, jo korelacija bija zema (attiecigi r =-0.161 un r =-0.078;
p>0.05).

Zalmasas kimiska konservéSana, bitiski uzlabojusi sagremojamo baribas vielu
daudzuma sausna saglabasanos un iegitas skabbaribas energétisko vértibu NEL, atkariba
no vegetacijas fazes 92.5% — 98.8% apmeéra (3.4.tab.).

3.4.tabula

NEL vértibas saglabasanas kimiski konservéta zales skabbaribas sausna

I faze 11 faze 111 faze
Zel- Mlkg' % no MJIkg' % no MJIkg' % no
menis X S | zamasas | Xx S zalmasas X S zalmasas
Nr.1 6.66 | 0.06 | 92,5 | 6.61 | 0.05 95.1 6.58 | 0.04 96.1
Nr.2 6.71 10.04 | 949 | 6.53 ] 0.03 97.0 6.42 | 0.03 98.6
Nr.3 6.51 | 0.03 95.3 6.43 | 0.05 96.8 6.31 0.05 98.8
Nr.4 637 10.05| 94.0 | 6.23 | 0.02 96.2 6.05 | 0.02 97.5

S — standartnovirze

Nr.1 — austrumu galega; Nr.2 — sarkanais abolin$ — timotins;

Nr.3 — ganibu airene — baltais abolins; Nr.4 — jauktu stiebrzalu — taurinziezu maistjums

3.4.2. Sausnas saglabasanas ietekme uz skabbaribas aminoskabju kvantitativo
sastavu

Zalmasas sausnas saglabasana, pielietojot kimisko konservéSanu, nodroSinajusi
optimalu kop€jo aminoskabju, un taja skaita ar1 neaizvietojamo aminoskabju saglabasanas
apjomu skabbariba 95% — 98% apmera (3.3.att.). Salidzinot ar zalmasas kopproteina
aminoskabju [imeni, izmainas skabbariba ir samera nelielas - 2% robeZas.
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3.3.attels Kop&jo aminoskabju saglabasanas (% no zalmasas AA vertibas) vegetacijas laika p&tamo
zelmenu skabbaribas (sausna 190430 g kg™)

Nr.1 — austrumu galega; Nr.2 — sarkanais abolin$ — timotins;

Nr.3 — ganibu airene — baltais abolins; Nr.4 — jauktu stiebrzalu — taurinziezu maisijums

Konstatétas aminoskabju attiecibas svarstibas bija nelielas. Izn€mums Sini
gadfjuma izradijas austrumu galegas un jauktu stiebrzalu — abolina maisijums, kuram
kimiski konservéta skabbariba vegetacijas II un III fazé novérojam nelielu neaizvietojamo
aminoskabju picaugumu (3.4.att.), kas lieck domat par iesp&jamo $is grupas aminoskabju
augstaku saglabasanos kimiski konservéta skabbariba, salidzinot ar aizvietojamo
aminoskabju daudzumu.
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3.4.attels Neaizvietojamo un aizvietojamo aminoskabju attiecibas dinamika ar EnsiMax Plus
gatavota zales skabbariba vegetacijas laika

Nr.1 — austrumu galega; Nr.2 — sarkanais abolin$ — timotins;
Nr.3 — ganibu airene — baltais abolins; Nr.4 — jauktu stiebrzalu — taurinziezu maisijums

20



Fermentacijas procesu ierobezoSana skabbariba, ne tikai nodroSinajusi augstaku
aminoskabju limena saglabaSanos, bet arl stabiliz&jusi atsevisku aminoskabju izmainas
kop&jo aminoskabju spektra praktiski griiti ieskab&jamam izejmaterialam (galegai so, =
1.28%; stiebrzalu — taurinziezu maistjumam sy, = 2.56%).

3.5.tabula

Kopéjo aminoskabju (AA) saturs skabbariba (sausnas saturs 190 + 30 g kg™)

Raditaji I faze II faze 111 faze
AA%no | EAA%no | AA%no | EAA%no | AA %no EAA % no
kopproteina | kopproteina | kopproteina | kopproteina | kopproteina | kopproteina
Nr.1 71.1 36.2 66.4 339 63.6 33.9
Nr.2 63.1 32.3 63.8 33.6 56.1 33.6
Nr.3 77.7 38.0 68.5 33.7 62.6 33.7
Nr.4 57.8 26.0 59.5 27.2 539 27.2

Nr.1 — austrumu galega; Nr.2 — sarkanais abolin$ — timotins;
Nr.3 — ganibu airene — baltais abolins; Nr.4 — jauktu stiebrzalu — taurinzieZu maisjjums

Petot skabbaribas aminoskabju daudzuma ka rezultativas pazimes vari€Sanas
atkaribu no pétamo zelmenu zalmasas un sagatavotas skabbaribas atseviskiem kimiska
sastava raditajiem, ieguvam ciesu pozitivu korelaciju starp aminoskabju summu skabbariba
un sausnas saturu zelmenu zalmasa (r = +0.810; p<0.01). Vidgji cieSa korelacija pastaveja
starp aminoskabju daudzumu skabbariba un cukuru, un NEL saturu zalmasa. legitie
rezultati saskan ar viedokli, ka augu suga un konservéSanas metode, biitiski ietekm&jot
fermentacijas procesus skabbariba, nosaka skabbaribas kop€jo un atsevisku aminoskabju
izmainas.

3.5. Skabbaribas kopproteina un aminoskabju Ipatsvars slaucamo govju baribas
devas

Edina3anas izméginajuma ar augstrazigim LB Skirnes kontroles grupas govim
(n=10), novertéjam dazadas vegetacijas faz€s gatavotas abolina - timotina skabbaribas ka
pamatbaribas lidzekla devumu kopgjas baribas devas kopproteina un aminoskabju
daudzuma (3.6.tab.).

3.6.tabula

Pumpurosanas faze gatavotas abolina - timotina skabbaribas kopproteina un
energijas limenis kopéja baribas deva

Zales | Placinati | Saulgriezu | Siens | KOPA Ar zales

Uznemts skab- kviesu | spraukumi skabbaribu

bariba graudi uznemts, %
Sausna, | 1.gads 9.39 1.68 0.42 3.38 14.87 63.15
kg 2..gads 10.35 2.54 0.42 1.64 14.95 69.22
NEL, 1.gads 61.70 13.91 3.06 | 19.33 98.00 62.96
MJkg' 2..gads 64.89 19.01 3.12 9.69 96.72 67.10
Kop- 1.gads 1708.3 254.6 168.1 | 275.4 | 2406.5 70.99
proteins,g | 2.gads 1687.1 369.6 187.2 | 150.5| 2394.4 70.46
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Divu gadu pétijuma rezultatu apkopojums paradija, ka vegetacijas I fazé gatavota
vitinata abolina - timotina skabbariba nodrosinaja vid&ji 1697.7 g jeb 70.3% no slaucamo
govju (ar izslaukumu 18 — 20 kg) baribas devas kopproteina.

Iz&dinot baribas devas sastava vidéji 29 kg skabbaribas, salidzinosi augsts bija tas
kop€jo un neaizvietojamo aminoskabju devums summaraja aminoskabju nodroSinajuma —
vidgji 66.12 un 68.15% (3.7.tab.).

3.7.tabula

Vegetacijas I faze gatavotas vitinatas abolina - timotina skabbaribas aminoskabju
daudzums kopéja baribas deva

Zales Placinati | Saulgriezu | Siens | KOPA Ar zales
Uzpemts skab- kvieSu spraukumi skabbaribu
bariba graudi uznpemts
% vid.
AA, 1.gads 1060.3 206.5 150.5 | 167.4 | 1584.8 | 66.91
gkg' |2.gads 1047.2 296.5 167.6 | 91.5| 1602.8 {6533 | 66.12
EAA, | l.gads 532.0 88.47 65.17 | 95.8 781.4 | 68.07
gkg' | 2.gads 525.4 119.6 72.5| 524 769.9 | 68.23 | 68.15
NAA, | l.gads 528.4 118.1 854 | 716 803.4 | 65.77
gkg' | 2.gads 521.8 176.9 95.1 39.1 832.9 | 62.65 | 64.21

Dazados izmé&ginajuma izmantotajos baribas lidzeklos (placinati kvieSu graudi,
saulgriezu spraukumi, siens) konstatgjam atSkirigu neaizvietojamo un aizvietojamo
aminoskabju Iimeni kop&jo aminoskabju summa. Mazako neaizvietojamo aminoskabju
daudzumu pétijuma izmantotajos baribas lidzeklos konstat€jam placinatos kviesu graudos
—40.3 lidz 42.8% no placinato graudu kop€ja aminoskabju daudzuma. Salidzinosi augstaks
bija neaizvietojamo aminoskabju 1patsvars (50%) abolina - timotina skabbariba (3.6.tab.).

Izradijas, ka pienu veidojoSo limit€joSo aminoskabju metionina un histidina
daudzumu baribas deva 72.0% un 67.9% apjoma nodroSinaja skabbariba (3.8.tab.). Lizina
kop€jais daudzums baribas deva bija 91.8 g, pie tam 75.3% no ta bija vegetacijas | fazé
gatavota vitinata abolina - timotina skabbariba.

3.8.tabula

Izédinato baribas lidzeklu neaizvietojamo un aizvietojamo aminoskabju
nodroSinajums 1.baribas deva

Raditaji Zales Placinati kvieSu Saulgriezu Siens
(vidgji) skabbariba graudi spraukumi
EAA, % 68.2 13.4 8.9 9.6
t.sk. lizins, % 75.3 9.7 7.9 7.1
metionins, % 72.0 11.6 8.5 8.0
histidins, % 67.9 13.1 11.1 7.8
NAA, % 64.2 18.0 11.0 6.8

PumpurosSanas faze petamaja zales skabbariba neaizvietojamo aminoskabju [imenis,
salidzinot ar citiem iz€dinatajiem baribas Iidzekliem, bija augstaks. Zales skabbariba
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eso8as aminoskabes nodrosindja 68.2% no baribas devas kopproteina eso$o neaizvietojamo
aminoskabju daudzuma (3.8.tab.).
SalidzinaSanai izmantota otra baribas devas struktiira dota 3.9.tabula.

3.9.tabula

Pilnzieda fazé gatavotas abolina - timotina skabbaribas kopproteina un energijas
Itmenis kopéja baribas deva

Zales | Placinati | Saulgriezu | Siens | KOPA Ar zales
Uznemts skab- kvieSu | spraukumi skabbaribu
bariba graudi uznemts, %
Sausna, | l.gads 9.07 2.52 1.27 | 242 15.28 59.38
kg 2..gads 8.69 3.80 0.85 1.64 14.98 58.00
NEL, 1.gads 55.70 20.87 9.19 | 14.50 | 100.26 55.56
MJkg' 2..gads 53.54 28.52 6.24| 9.69 97.99 54.64
Kop- 1.gads 1126.7 381.8 504.4 | 221.1 | 2234.0 50.44
proteins, g | 2.gads 1137.7 554.4 3744 | 150.5| 2216.9 51.32

Vegetacijas laika samazinoties zelmena un sagatavotas skabbaribas barotajveértibai,
Lai gan izédinatais skabbaribas daudzums otraja baribas deva abos izméginajuma periodos
bija 30 kg, neaizvietojamo aminoskabju daudzums no kopg€jas aminoskabju summas
skabbariba bija 46% apmeéra, salidzinot ar 1.baribas devu, kura neaizvietojamas
aminoskabes bija 50% no skabbaribas kop&jo aminoskabju summas. Atkariba no iz€dinatas
skabbaribas sagatavoSanas laika un iegiita kopproteina kvantitativa un kvalitativa sastava,
atSkirigs bija neaizvietojamo un aizvietojamo aminoskabju sadalijums kopgja baribas
devas $o aminoskabju daudzuma (3.10.tab.).

3.10.tabula

Pilnzieda faze gatavotas abolina - timotina skabbaribas aminoskabju daudzums
kopéja baribas deva

Zales | Placinati | Saulgriezu | Siens | KOPA Ar zales
Uznemts skab- kviesu spraukumi skabbaribu
bariba graudi % vid.
AA, 1.gads 650.9 309.4 449.8 | 106.0 | 1516.2 42.93
g kg'l 2..gads 657.3 444.8 333.9 91.5| 15274 43.03 | 42.98
EAA, | l.gads 299.7 132.7 195.3 60.9 688.5 43.53
g kg'] 2..gads 302.6 179.4 144.9 52.4 679.4 44.55 | 44.04
NAA, | l.gads 351.2 176.7 254.6 45.1 827.6 42.44
gkg'1 2.gads 354.6 265.4 189.0 39.1 848.1 41.81 | 42.13

AA — kopgjas aminoskabes;
EAA — neaizvietojamas aminoskabes; NAA — aizvietojamas aminoskabes

Vegetacijas Il fazé gatavota skabbariba nozimigi izmainija zales skabbaribas

aminoskabju Tpatsvaru baribas devas strukttra, [idz ar to samazinajas ar1 neaizvietojamo un
aizvietojamo aminoskabju daudzums attiecigi par 24.1 un 22.1% (3.5.att.).
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3.5.att€ls Vegetacijas fazes ietekme uz abolina - timotina skabbaribas aminoskabju ITmeni
kopégja baribas deva
Pilnzieda faz€ gatavotas abolina - timotina skabbaribas neaizvietojamas
aminoskabes nodrosinaja tikai 44.0% no baribas devas kopproteina eso$o neaizvietojamo
aminoskabju daudzuma (3.11.tab.). V&l mazaka apjoma — 42.1% - konstatejam

aizvietojamo aminoskabju nodrosinajumu. Sis baribas devas kop&ja metionina un histidina
apjoma abolina - timotina skabbariba nodroSindja attiecigi 49.0% un 41.5% apjoma.
Kopgjais lizina daudzums bija 72.7 g un tikai 49.3% apjoma to deva velina vegetacijas faze
gatavota abolina - timotina skabbariba.

3.11.tabula

Izeédinato baribas lidzeklu neaizvietojamo un aizvietojamo aminoskabju
nodroSinajums 2.baribas deva

Raditaji Zales Placinati kvieSu Saulgriezu Siens
skabbariba graudi spraukumi
EAA, % 44.0 22.8 24.9 8.3
t.sk. lizins, % 493 18.5 24.8 7.4
Metionins, % 49.0 20.1 24.7 6.2
Histidins, % 41.5 21.7 29.2 7.6
NAA, % 42.1 26.4 26.5 5.0

Veicot detalizétakus atseviSku aminoskabju pétijumus konstat€jam, ka vitinatas
abolina - timotina skabbaribas (sausnas saturs 335.4 - 345.0 g kg™') atsevisku aminoskabju
limenis kopéja baribas devas attiecigo aminoskabju daudzuma bija robezZas no 43.9% lidz
81.2%. Mazak zales skabbariba bija glutaminskabes un cistina — vid&ji 46.7% un 47.1%
apméra no kopg€ja So aminoskabju daudzuma baribas deva. Fenilalanins bija videji 61.7%
apméra, bet pargjas zales skabbaribas aminoskabes - 66% un lielaka apjoma no kopgja So
aminoskabju daudzuma. Salidzino$i augsts ipatsvars baribas devas kop€jo attiecigo
aminoskabju daudzuma bija zales skabbaribas alaninam (vid. 80.7%) un neaizvietojamai
aminoskabei lizinam — 75.3%.

NepiecieSamais lizina daudzums sabalanséta baribas deva atkariba no izslaukuma
(18 — 20 kg) ir 103 — 118 g. Miisu pétijumos izmantotaja 1.baribas deva kopg€jais lizina
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daudzums bija 91.8 g jeb 83% apméra, pie tam 75.3% no ta deva vegetacijas 1 fazé
gatavotas vitinatas abolina - timotina skabbaribas lizins. Histidina daudzums sastaditaja
baribas deva bija vél zemaks. Izédinot pirmo baribas devu ar agrina vegetacijas fazé
gatavoto abolina - timotina skabbaribu govis sanéma 46.2 g §is aminoskabes, bet otraja
varianta 41.8 g, no kuriem attiecigas kvalitates skabbaribas devums bija 68 un 42%.

Petijuma konstat€jam, ka vegetacijas IIl faze pazeminaja visu zales skabbaribas
aminoskabju limeni kop€ja baribas devas attiecigo aminoskabju daudzuma, bet it 1pasi
fenilalaninam, ka ari cistinam, glutaminskabei un tirozinam. Min&taja skabbariba
fenilalanina 1patsvars kop€ja baribas devas §is aminoskabes daudzuma bija tikai 20.3 —
21.8%. Ieklaujot baribas deva pilnzieda fazé gatavotu abolina - timotina skabbaribu, tas
devums proteina kopgja daudzuma bija tikai 50.4 - 51.3%, bet runajot par kop&jam un
neaizvietojamam aminoskabém vél mazaks — attiecigi no 42.9 - 43.0 % un no 43.5 -
44.6%. Lidz ar to salidzinoSi mazaku atsevisku aminoskabju daudzumu kopg&ja apjoma
deva zales skabbaribas iz€dinasana. Tikai aizvietojamam aminoskabém alaniham un
prolinam §is Tpatsvars bija attiecigi 70.0 - 72.6% un 57.6 - 61.1%, bet pargjo aminoskabju
gadijuma neparsniedza 55% limeni.

Tadgjadi pumpurosSanas fazeé gatavota vitinata abolina - timotina skabbariba ir
uzskatadma par aminoskabém, it 1pasi neaizvietojamam, bagatu baribas Iidzekli. Pilnzieda
faze gatavota abolina - timotina skabbariba radija nozimigas aminoskabju kvantitativa un
kvalitativa limena izmainas slaucamo govju baribas devas struktura.

Agrina vegetacijas fazé gatavota skabbariba saturgja vidéji 65.0% no 1.baribas
devas energetiskas vertibas NEL, salidzinot ar 55.1% apjomu, ko deva pilnzieda fazg
gatavota abolina - timotina skabbariba. Tomér skabbaribas izejmateriala vegetacijas faze
nozimigak ietekmé&ja kopproteina ipatsvaru baribas deva (samazinajums vid&ji no 70.7%
lidz 50.9%, t.i.par 19.8%) neka energétiskas vértibas izmainas (no 65.0% lidz 55.1% jeb
par 9.9%).

3.6. Dazadas vegetacijas fazés sagatavotas sarkana abolina - timotina skabbaribas
izédinaSanas ietekme uz piena kvalitati

Izm&ginajuma grupas govis atradas 2-4 laktacijas ménesi. Dzivnieki bija analogi
péc zootehniskajiem un fiziologiskajiem raditajiem (laktacija, laktacijas ménesis,
ieprieks€jas laktacijas produktivitate, €dinasanas un turéSanas apstakli). Izm&ginajuma
pirmaja perioda, iz€dinot baribas devu, kuras sastava bija pumpuroSanas fazé gatavota
vitinata abolina - timotina skabbariba, analizéta piena olbaltumvielu saturs butiski atSkiras
(p<0.05). Veicot piena aminoskabju analizi, konstat§jam biitisku (p<0.05) atSkiribu piena
aminoskabju kopg€ja daudzuma, izédinot dazadas vegetacijas fazés gatavotu abolina -
timotina skabbaribu (3.6.att.)
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3.6.att€ls Dazadas vegetacijas fazés gatavotas zales skabbaribas ietekme uz piena olbaltumvielu un
aminoskabju ITmeni
AA — kopé€jo aminoskabju summa

AtSkiriga kvalitativa un kvantitativa sastava zales skabbaribas kopproteina
iz€dinasana nozimigi ietekm&ja pétljuma izveidotas augstrazigo govju grupas piena
olbaltumvielu un kopgjo aminoskabju daudzumu. Zales skabbaribas (kopproteins 172.5g
kg™), kura nodroinaja 70.7% no baribas devas kopproteina apjoma, izédinasana, salidzinot
ar zemaka kopproteina satura (127.6 g kg™') skabbaribu, kas nodroinaja tikai 50.9% no
baribas devas kopproteina, kop&jo aminoskabju daudzumu piena palielinaja par 2.1%.

Veicot aminoskabju spektra analizi, petijuma izmantoto LB Skirnes govju piena,
konstatgjam nebiitiskas atSkiribas atseviSku aminoskabju izmainas. Salidzinot piena
aminoskabju daudzumu, iz€dinot baribas devu, kura kopproteina parsvars tika nodroSinats
ar pumpuroSanas fazé gatavoto zales skabbaribu, otraja variantd konstat§jam zemaku
metionina, fenilalanina un arginina daudzumu piena — attiecigi par 6.8%; 4.9% un 4.8%.
Valina, izoleicina, treonina, histidina un lizina, ka arT aizvietojamo aminoskabju prolina,
glutaminskabes, asparaginskabes un tirozina samazinajums bija robezas no 1 — 2.6%. Péc
otras baribas devas izédinasanas, izméginajuma grupas govju piena konstatéjam augstaku
leicina, ka art serina, glicina, cistina un alanina daudzumu 1.3 — 3.5% apmeéra.

Lai gan pétjjuma grupa izslaukta piena tauku saturs biitiski neatskiras pie dazada
kopproteina satura zales skabbaribas izédinasanas, parrékinot energétiski korigétaja piena,
ieguvam atskirigus raditajus (3.12.tab.).

3.12.tabula

Dazadas kvalitates zales skabbaribas izédinasanas ietekme uz govju razibu

1.baribas deva 2.baribas deva
L*S L*S
Vid. izslaukums diena, kg 19.4+0.42 18.5£0.30
Piena olbaltuma saturs (vidgji), g kg’ 33.8+0.92 33.2+0.79
tauku saturs (vidgji), g kg’ 43.1+0.11 422+0.18
Energgtiski korigétais piens, kg 20.1 £0.58 18.9 £0.59

p<0.05;n=40

Vegetacijas 1 fazé gatavotas vitinatas abolina — timotina skabbaribas, ar augstu
saglabato baribas vielu un energijas saturu, iz&€dinasana nodro$inaja baribas deva
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nepiecieSamo proteinu 70.7% apjoma. Govju raziba, parrékinot energétiski korigétaja
piena, iz&dinot §adu zales skabbaribu bija par 6.3% augstaka, pie tam palielinajas piena
olbaltumvielu saturs par 0.6 g kg™ , tauku saturs par 0.9 g kg™, ka arf diennakts vidgjais
izslaukums par 0.9 kg.

SECINAJUMI

Augstakais kop&jo aminoskabju Iimenis zalmasas kopproteina bija ganibu airenes —
balta abolina maisijumam (74.1%) un austrumu galegai (73.2%), zemakais zelmenim ar
mazako taurinziezu ipatsvaru maisijuma (60.9%), bet neaizvietojamam aminoskabeém
bagataks bija austrumu galegas kopproteins.

Visvairak austrumu galegas un stiebrzalu — taurinziezu zalmasas kopproteins saturgja
glutaminskabi (7 - 11%) un asparaginskabi (6 — 7%), bet austrumu galegas kopproteina
augstaks bija neaizvietojamo aminoskabju leicina un arginina patsvars (7.0% un 6.2%).
Cistina, metionina un histidina daudzums pétamo zelmenu kopproteina neparsniedza 2%
robezu.

Fermentacijas procesu iedarbibas rezultata griiti skab&jamiem zelmeniem (austrumu
galega, jauktu stiebrzalu — abolina maisijums) lielakie kop&o un neaizvietojamo
aminoskabju zudumi bija vegetacijas 1 fazé gatavota skabbariba bez piedevam — attiecigi
saglabasanas 88.7% un 86.5% apméra.

Aminoskabe ar visaugstako saglabasanas [imeni bez piedevam gatavota skabbariba bija
alanins, tai sekoja leicins, prolins un treonins. Savukart lielakie zudumi zalmasas
skabesanas rezultata bija cistinam, histidinam, ka art valinam un tiroztnam.

Bez piedevam gatavota skabbariba atseviSku aminoskabju izmainas kopgjo
aminoskabju spektra lielakas bija skabbariba ar augstakajiem kop&jo un neaizvietojamo
aminoskabju zudumiem — austrumu galegai (atkariba no vegetacijas fazes sy, = 4.27% -
2.82%) un skabbariba ar lielako stiebrzalu ipatsvaru (sy, = 4.53% - 3.14%). Kimiskais
konservants ne tikai nodroSinajis augstaku aminoskabju Iimena saglabasSanos p&tamajas
skabbaribas, bet ar1 stabiliz&jis atsevisku aminoskabju izmainas kop€jo aminoskabju
spektra gruti skabéjamiem zelmeniem (austrumu galegai sy, = 1.28%; jauktu stiebrzalu —
taurinziezu maisijumam sy, = 2.56%).

Zalmasas apvitinaSanas efektam bija butiska (p<0.05) ietekme uz skabbaribas
energétisko vértibu (NEL) zalaugu II un III vegetacijas faz€, bet vegetacijas 1 fazé
maksimala varbiitiba, ka apvitinatas masas skabbaribas NEL vértiba bis lielaka, salidzinot
ar kontroles varianta skabbaribas energétisko vertibu, bija tikai P = 45%.

Vegetacijas fazei bija batiska (p<0.05) ietekme uz vitinatas zalmasas skabbaribas

aminoskabju daudzumu, bet zalmasas apvitinaSana biutiski nepalielinaja kopgjo
aminoskabju daudzumu skabbaribas sausna.
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Maksimala varbiitiba, ka skabbaribas gatavoSanas veids (bez piedevam, kimiskais
konservants un masas apvitinasana) butiski ietekmés dazadas vegetacijas fazeés gatavotas
austrumu galegas un stiebrzalu — taurinziezu maisijumu skabbaribas kop&jo aminoskabju
daudzumu, bija Pyax = 70.5%.

PumpuroSanas fazé gatavotas vitinatas sarkana abolina - timotina skabbaribas
izédinaSana pienu veidojosas limit§josas aminoskabes lizinu, metioninu un histidinu kopgja
slaucamo govju baribas deva nodroSinaja 75%, 72% un 68% apmera, salidzinot ar
pilnzieda gatavotu abolina - timotina skabbaribu - attiecigi 49%, 48% un 42%.

Govju raziba, iz&€dinot pumpuro$anas fazé gatavotu vitinatu sarkana abolina - timotina
skabbaribu, kas nodroSinaja baribas deva nepiecieSamo proteina daudzumu 70.7% apmera,
palielinajas par 6.3%, piena olbaltumvielu saturs - par 0.6 g kg, tauku saturs par 0.9 g kg’
! ka arf diennakts vidgjais izslaukums - par 0.9 kg.

PRIEKSLIKUMI

Ganibu zalaja maisijums (ganibu airene 81% — baltais abolin§ 19%), pateicoties
labveligam skabgjamibas un augstam barotajvertibas saglabaSanas potencialam, ka ari
vertigam aminoskabju sastavam, sekmigi ir izmantojams kvalitativas skabbaribas ieguvé
zelmena stiebroSanas faz€, masu pirms skabéSanas apvitinot vai to kimiski konservgjot.

Ieteicama augsti produktivo slaucamo govju bariba devu struktiiras novertéSana pec
baribas Iidzeklu Tpatsvara ne tikai kopproteina un energijas, bet ari aminoskabju
kvantitativaja sastava. Agrinas vegetacijas fazgs gatavotas, kvalitativas zales skabbaribas
ieklausana baribas deva, dod iesp€ju racionali organiz€t govju &dinasanu, nodroSinat
optimalu energijas un nepiecieS$amo aminoskabju limeni un izmantojamibu dzivnieka
organisma, samazinot spékbaribas daudzumu.

Skabbaribas fermentacijas kvalitates noteikSanai izmantot Veisbaha — Honiga

izstradato sist€ému, kas ir €rti un sekmigi pielietojama skabbaribas (bez piedevam un
vitinatas masas) vertésana, iegiistot augstas ticamibas un atkartojamibas ITmena rezultatus.

28



ZINATNISKAS PUBLIKACIJAS
PAR PROMOCIJAS DARBA TEMU

Beca M., Miculis J.(1999) Zales lopbaribas barotajvértibas un kvalitates krit€riju
izmainas jaunajos saimniekoSanas apstaklos // Starptautiska konference Eco-Balt’99 Riga,
1999.gada 14.-15.maijs, 119.-120.Ipp.

Be¢a M., Miculis J. (2000) Barotajvértibas un energijas izmainas daudzgadigo zalu
vegetacijas laika // Starptautiska konference EcoBalt’2000, Riga, 2000.gada 26.-27.maijs,
I1-28.1pp.

Ramane 1., Miculis J., Beca M. (2000) Olbaltumvielu, aminoskabju un energijas
izmainas daudzgadigo zalu vegetacijas dinamika // Agronomijas vestis Nr.2, LLU Jelgava,
135.-142.1pp.

Kravale D., Beca M. (2000) Protein content and fermentation quality of big bale silage
made from swards of different botanical composition // Protein Feed for Animal
Production. Proceedings of the workshop on protein feed for animal production in Central
and Eastern Europe, Rennes, France, 30 June- 1 July 2000, Eds. C.Février, A. Aumaitre,
F.Habe, T.Vares, M.Zjalic.-EAAP Technical Series No.1, 2001., p.93-103

Beca M. (2001) Energijas un proteina satura salidzinajums dazadu zalu zelmenos
vegetacijas laika // Starptautiska zinatniska konference “Zinatne lauku attistibai”, Jelgava,
2001.gada 23.-25.maijs, 77-81.Ipp.

Beca M. (2001) Zales vegetacijas fazes ietekme uz iegiutas skabbaribas kvalitati,
energétisko vertibu un kimisko sastavu // Starptautiska konference EcoBalt’2001 Riga,
2001.gada 14.septembris, 83.1pp.

Bec¢a M., Miculis J. (2002) Galega orientalis harvesting time influence on silage
energy value and protein content dynamics during storage // Proceedings of the Animal
Nutrition Conference, May 30-31, Tartu, 2002, p.71-75

Beca M. (2002) Kimiska konservanta Ensimax Plus ietekmes novértgjums uz dazadu
zalu skabbaribu baribas vielu saglabaSanos // Starptautiska konference Eco-Balt ‘2002,
Riga, 2002.gada 7.-8.junijs, 76.-77.1pp.

Kravale D., Osmane B., Beca M. and Jemeljanovs A. (2002) The effects of inoculant
Feedtech™ Silage on fermentation quality and nutritional value of legume and grass-legume
silages for milk production // Book of Abstracts of the 53 rd Annual Meeting of the
European Association for Animal Production, Cairo, Egypt, 1-4 September 2002, p.84

Bec¢a M., Miculis J. (2002) Dazada botaniska sastava zelmenu novakSanas laika

ietekme uz iegiito skabbaribu fermentaciju un barotajvertibu // Agronomijas v&stis Nr.4,
LLU Jelgava 121-126 Ipp.

29



Kravale D., Beca M. (2002) Effects of the ensiling potential of pure red clover and
timothy-red clover mixture and application of an inoculant Sil All** on quality of silages /

The XIII th International Silage Conference Proceedings, Auchincruive, Scotland,
September 11-13, 2002, p.114-115

Bec¢a M., Miculis J. (2002) Zales skabbaribas aminoskabju sastava un energgtiskas
vertibas izmainu dinamika uzglabasanas laika un to iesp&jama projekcija uz slaucamo
govju produktivitati // Veterinarmedicinas raksti, LLU Jelgava, 21-26.lpp.

Kravale D., Blizmanis J., Bea M. (2003) Dziva rauga kultiras YEA-SACC'**®
iz&€dinasanas efektivitate slaucamam govim ganibu perioda // Agronomijas véstis Nr.5,
2003, LLU Jelgava 217.-220.1pp.

Beca M., Miculis J., Spriizs J. (2003) Konservésanas veidu ietekme uz aminoskabju
sastavu zales skabbaribas uzglabaSanas laika. Starptautiska konference EcoBalt’2003,
Riga, 2003.g.15.-16.maijs, I - 58.-59.1pp.

Spriizs J., Be¢a M. (2003) Chemical Content and Curative properties of Milk Produced
by Goats Reared in Latvia // Proceedings of the IX Baltic Animal breeding and Genetic
Conference, 29-30 May, 2003, Sigulda, p.128-132

Beca M., Miculis J. (2003) Black and White breed cows amino acids spectrum in milk
by different protein content in daily feed ration // Proceedings of Nordic Association of
Agricultural Scientists 2o Congress, July 1-4 Turku, Finland, p.58

Beca M. (2003) Chemical composition and ensiling potential of grasses mixture Nr.24

in different vegetation stages // International scientific conference proceedings “Research
for rural development”, 21 —24 May, 2003, Jelgava, p.34-38

30



1. GENERAL DESCRIPTION OF THE PAPER
Topicality of the subject

For the ruminants feeding reorganization to one component forage, the conserved
feed should correspond to the following main requirements:
it is of full value with a high protein and other feed nutritives content and with a
balanced its mutual ratio including amino acids;
it is easy taken up by animals in amounts that ensure a high milk yield;
it is easy digestible with a high utilization coefficient of the feedstuffs.

Perennial grasses—legumes and grasses-legumes mixtures are a suitable and
irreplaceable forage source in domestic animals feeding. Grasses provide animals with the
necessary energy, full value protein and other nutritives. Fodder galega utilization as an
alternative rich with protein feed plant is still actual in domestic animals feeding.

Feeding out to dairy cows qualitative grass silage made in early vegetation stages
and in correctly balanced daily rations ensures not only rational utilization of locally made
feedstuffs, but also promote increase of dairy cows productivity increasing and furthers
qualitative milk obtaining with minimal feed consumption.

The aim of research and main tasks

The aim is to investigate the changes of a protein content and amino acids spectrum in
fodder galega and grasses—legumes mixture silages and its influence on milk amino acids
composition.

Main tasks:
Study the changes of energy value, protein content and amino acids quantitative
composition in fodder galega and some grasses-legumes mixtures during vegetation.

Determine the influence of a vegetation stage on the changes in energy value, protein
content and amino acids quantitative composition in fodder galega and grasses—legumes
silages with a different dry matter content.

Perform an economic field trial in order to investigate the influence of fermentation
processes of red clover-timothy mixture prepared in different vegetation stages on changes
of quantitative content of amino acids in the feed and its influence on milk amino acids
composition.

Scientific and practical novelty of the research work

For the first time in the framework of one paper, for widely developed in Latvia
grasses—legumes as well as for fodder galega, the dynamics of energetic value and amino
acids spectrum during vegetation and in silages with a different dry matter (DM) content
has been investigated.
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For the first time new data are published on pastures grasses mixture Nr.24
(ryegrass—legumes mixture), the seeds of which are imported from Denmark: the dynamics
of chemical composition and energy value during vegetation as well as the ensiling
potential evaluation. As a result, the most appropriate vegetation stage and application of
fermentation regulators for quantitative silage obtaining were ascertained. Completely new
data have been obtained on mentioned above grasses amino acids’ quantitative and
qualitative content and its dynamics during vegetation stages as well as during silage
making and storage. Data are of practical significance to forage producers.

The scientific and practical novelty of our investigation is the dairy cows daily
ration structure evaluation according to feedstuffs investment in protein, amino acids and
energy providing. In such a way, including of qualitative grass silage prepared in early
vegetation stages, in daily ration enables to organize cows feeding rationally, to provide
optimal energy and necessary amino acids level and utilization in the animal’s organism,
by decreasing the combined feed amount.

Approbation of the research work

Research results of the doctoral thesis have been published in 17 scientific
publications and delivered in 7 reports in scientific conferences:

The Scientific conference “Agriculture science for practice* of LUA Faculty of
Agriculture and Latvian Academy of Agricultural and Forestry Sciences / Influence of
vegetation stage and fermentation regulators on grass silage amino acids spectrum.
February 5-6, 2004, Jelgava.

The International Scientific conference “Research for rural development” / Chemical
composition and ensiling potential of grasses mixture Nr.24 in different vegetation stages.
May 21-24, 2003, Jelgava.

IX Baltic Animal Breeding and Genetic conference / Chemical content and curative
properties of milk produced by goats reared in Latvia. May 29-30, 2003, Sigulda

The International conference “Animals. Health. Food Quality.” / Amino acids content
and energy value changes dynamics of grass silage during storage and expected projection
on dairy cows productivity. November 14, 2002, Jelgava.

The Animal Nutrition conference / Galega orientalis harvesting time influence on
silage energy value and protein content dynamics during storage. May 30-31, 2002, Tartu,
Estonia.

The Scientific conference “Agriculture science for practice” of LUA Faculty of
Agriculture and Latvian Academy of Agricultural and Forestry Sciences / Influence of
harvest time on quality and feeding value of different botanical composition herbage
silage. February 7-8, 2002, Jelgava.

The International Scientific conference “Research for rural development” / Comparison
of energy and protein content in different grasses during vegetation. May 23-25, 2001,
Jelgava.
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Volume of the doctoral thesis

The doctoral thesis comprises 148 pages (A4 format) and contains the following
chapters: Introduction, Literature review, Research methods, Results, Generalisation of
results and Discussion, Conclusions, Proposals, List of literature and Appendixes.

The doctoral thesis includes 37 Tables, 25 Figures, 3 Schemes and 55 Appendixes.
The list of literature includes 162 sources.

2. RESEARCH MATERIAL AND METHODICS

2.1. Time periods and materials of trials

Trials were carried out from May to June, 2000 and 2001. Samples of the different
herbages were collected in 1 m” areas in 5 replications:

Fodder galega (Galega orientalis Lam.). It is a perennial leguminous fodder crop. In
climate conditions of Latvia, fodder galega starts flowering at the end of May or at the
beginning of June, and provides high yields of protein and green mass. The fodder galega
herbage in the second year after sowing without additional fertilization was used in the
trial.

Red clover—timothy mixture in the second year after sowing: red clover 50% (7rifolium
pratense L.), timothy 50% (Phleum pratense L.). The mixture for studies has not been
additionally fertilized.

Perennial ryegrass—white clover mixture in the second year after sowing: 81%
perennial ryegrass (Lolium perenne L.), 19% white clover (Trifolium repens L.). It is a
mixture of pasture grasses Nr.24 (seeds imported from Denmark). Sowing rate was 26 kg
ha™'. The mixture has not been additionally fertilized.

Mixture of grasses—clover in the following composition: cocksfoot 35% (Dactylis
glomerata L.), perennial ryegrass 15% (Lolium perenne L.), meadow fescue 15% (Festuca
pratensis Huds.), timothy (Phleum pratense L.) and meadow grass (Poa pratensis L.) -
both together 20%, red clover (Trifolium pratense L.) and white clover (Trifolium repens
L.) — both together 15 %.

Grass samples for the analyses in laboratory were collected in various stages of
vegetation. For legumes (below in text): budding — stage (I), early blooming — stage (II),
full bloom — stage (III). For grasses-legumes mixtures: tillering — stage (1), shooting — stage
(IT), ear formation — stage (III), respectively.

2.2. Research method
The chemical analyses of grass and silage samples were carried out in the

accredited laboratory of Biochemistry of the LUA Research centre “Sigra” (acred. No.
LATAK-T-038). Generally accepted methods in zootechnical analyses have been used.
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The herbage samples in 3 vegetation stages were ensiled into 1 liter laboratory glass
vessels in 5 replications and 3 variants with a different dry matter content (n=250).

The herbage was chopped manually up to chop length 3 — 6 cm before ensiling. The
dose of the chemical additive was calculated considering the mass of fresh material used
for ensiling and it was sprayed with the mechanical sprayer. The ensiling mass was
carefully mixed after processing.

The part of the ensiling material was wilted till dry matter content 290 + 20 g kg™
in a well-aerate room.

Ensiling mass in laboratory vessels was impacted carefully with a manual press.
The compressed mass was covered with a polythene film creasing its edges along the
inside walls of vessels.

In order to determine the ensiling mass, the laboratory vessels were weighted
before and after filling. Immediately after the last weighting to limit the air access in the
laboratory vessels, the pressure was provided by plastic cover and tight rubber coupler.
The laboratory vessels were stored in a cool, dark room at temperature +11 + 1° C.

The loss of the ensiling mass during storage has been calculated according to
weighting results of the laboratory vessels before emptying the test samples.

Composition of the chemical additive (distributor Joint Stock Company Kemira
Grow How): formic acid 43%, acetic acid 10%, lignosulphonate 14%, water 33%.

The recommended dose (according to supplier) for ensiling of perennial grasses is
5.5 -6.5 1 t', depending on the dry matter content of fresh material. The recommended
dose for ensiling clover and meadow ryegrass is 6.5 1t

2.3. Time period of the trial and the material

The trial to determine qualitative and quantitative composition of amino acids in
wilted red clover-timothy mixture silage prepared in farm conditions and to trace its
feeding influence on the content of amino acids in the produced milk was carried out
during years 2001 and 2002.

Test samples of silages prepared in Joint Stock Company “Lacplésa piens” were
analysed for the chemical content and composition of amino acids:

wilted red clover-timothy (50:50) silage in the budding stage: silo “Salas 2” — year
2001 and silo “Kedeles 2 — year 2002;

red clover-timothy (50:50) silage in the full bloom stage: silo “Kedeles 1 — year 2001
and silo “Salas 17 — year 2002.

In order to achieve a complete control of nutrition used for cows in farm, chemical
content and composition of amino acids have been determined for home made hay, rolled
wheat grains and purchased sunflower meal.

34



Table 2.1.

Feed ration used in the trial

Recording Number of Composition of feed ration Amount,
periods COWS kg
Ration 1
Wilted red clover-timothy silage
Nov.2-3, 2001 10 in the budding stage (“Salas 2”), 28
rolled wheat grains (“Lacplesis”), 2.0
sunflower meal, 0.5
hay (grasses). 4.0
Wilted red clover-timothy silage
Nov.5-6, 2002 in the budding stage (“Kedeles 27), 30
rolled wheat grains (“Lacplesis”), 3.0
sunflower meal, 0.5
hay (grasses). 2.0
Ration 2

Red clover-timothy silage in full bloom
Nov.20-21, 10 (“Kedeles 17), 30
2001 rolled wheat grains (“Lac¢plesis”), 3.0
sunflower meal, 1.5
hay (grasses). 3.0

Red clover-timothy silage in full bloom
Dec.20, 2002- (“Salas 17), 30
Jan.21, 2003 rolled wheat grains (“Lac¢plesis™), 4.5
sunflower meal, 1.5
hay (grasses). 2.0

Mineral feed was used 120 — 150 g depending on productivity.

According to results of the laboratory analyses, the theoretically needed feeding
rations were elaborated by software LEDA considering the feedstuffs envisaged for the
feeding of cows. As a background for the mineral feed calculation we used the cows’
feeding standards elaborated at the Department of Animal Science, LUA (Latvietis, 1994).
In elaborating the feeding rations, the following indices were considered: dry matter, crude
protein content, NDF and net energy value NEL. Animals were fed individually twice a
day. Ration of the first feed contained on average 16% of crude protein of the total dry
matter and 98 — 101 MJ net energy for lactation. The second feed ration contained on
average 15% crude protein and 98 — 100 MJ NEL in dry matter. Distribution of feed was
accomplished using movable trucks. The consumed amount of feed was recorded once a
week weighting the given and not consumed feed during regular feeding. Cows could use
drinking water from automatic water bowls freely.

The trial was performed using Latvian Brown breed cows in farm “Kedeles”. Total
number of cows located in farm was 160. From them, 10 clinically healthy Latvian Brown
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breed cows were selected for a trial group in each trial year. Animals were placed in
common premises. Before the trial, all animals in the farm received timothy—clover silage
made in the blooming stage and mixed feed. The feed ration was calculated according to
each cow’s milk yield and physiological state. That was corrected monthly considering the
results of control milk yield, lactation and general state of health agreeably to the
requirements of zootechnical normatives.

Recording of the production of trial animals started with the control group. The
initial control of milk yield as well as the fed silage and mixed feed amount was
performed. The test samples of milk were collected 3 times in each period of the trial.

The productivity of a cow was expressed in energetically corrected milk (ECM) by
formula:

ECM = milk yield * (0.383 * fat content % + 0.242 * protein content % + 0.7832) : 3.14
(Piena lopkopiba, 2001) (1)

2.4. Methods of analyses

Dry matter content was determined and analysed for samples of fresh herbage.
Drying was performed according to ISO 6496-1999 at the temperature 103 + 2° C till
invariable weight (for a fresh material — approximately 4 hours).

For nitrogen content determination we used Kjeldahl method according to ISO
5983-1997. Generally accepted factor 6.25 was used as multilpier to crude protein
content.

Water soluble carbohydrates were analysed using Bertran method (GOST 26176-
91).

Buffering capacity was determined by titration with 1N lactic acid up to pH 4.2
according to Zubrilina method.

The method of Van Soest was used for fiber fraction (NDF, ADF) content analyses
and for calculation of feedstuffs net energy for lactation (NEL) (Forage Analyses met. 4.1;
5.1; 5.2).

TDN - Total digestible nutrients in dry matter, %:

TDN = 88.9 — (ADF, % * 0.779). 2)

Net energy for lactation NEL, MJ kg-1 dry matter:
NEL = (0.0245 * TDN, % sausna — 0.12) * 4.184. 3)

Fermentation coefficient for the fresh material was calculated (Weif, et.al, 1998):
FC =DM + 8 * WSC/BC, 4)
where DM — dry matter content, %;
WSC — water soluble carbohydrates content, g kg™';
BC — buffering capacity, g kg™ .

Silage quality was evaluated by determining the content of organic volatile acids
(Lepper-Flig): lactic acid, acetic acid (GOST 23638-90) and butyric acid (GOST 23637-90).

Silage pH measurements were performed by pH-meter OAKTON, accuracy +0.01
pH unit (GOST 26180-84).

Ammonia nitrogen content (g 100g") has been determined as an amount of
ammonia absorbed in a solution of boric acid and after that titrated by 0.005 mol I
sulphuric acid solution (GOST 26180-84).
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Amino acids composition (g kg™):
below in the text — non-essential amino acids: aspartic acid, serine, glutamic acid, proline,
cystine, glycine, alanine, tyrozine, and
essential amino acids — valine, methionine, isoleucine, leucine, threonine, phenylalanine,
histidine, lysine, and arginine
were determined by amino acids analyzer AAA 339 after samples hydrolysis by 6 N
hydrochloric acid during 24 hours at +105 °C (AAA 339 meth.6.2.).

Milk protein and fat content was analysed by Milko-Scan 133 (IDF 141B:1996).

2.5. Data processing and analysis

In order to evaluate the fermentation pathway and obtained silage quality, the
following indices were determined according to the method of German researchers
Weifbach and Honig: butyric acid content (% in DM), ammonia nitrogen (% in fresh
material), pH value and acetic acid level (% in DM). The final assessement was carried out
summing up the appropriate score.

Mean indices of samples were evaluated by means of the t-tests. The significance
level was assessed by analysis of variance (ANOVA). Interactions between variables were
assessed by examining correlation matrices. Data statistical processing was carried out
using software MS Excel 97.

3. RESEARCH RESULTS

3.1. Dynamics of changes in the chemical content of fodder galega and grass-legume
mixtures during vegetation

3.1.1. Changes of dry matter yield and crude protein content

The assessment of herbage vegetation stage influence assessment is possible using
relative indices of the dry matter yield increase and the crude protein content decrease.
More rapid changes in the crude protein content we observed in a mixture with a major
part of grasses. An increase in the yield of dry matter from tillering till ear formation stage
by 49.8% caused radical changes in the crude protein content — by 46.6%. Comparatively
slow changes in the dry matter content, and subsequently in the dry matter yield and the
crude protein level, were established in fodder galega — increasing of the dry matter yield
from budding till full blooming on average by 33.1% decreased the crude protein content
only by 10.2%.

Specific was the development of perennial ryegrass—white clover mixture. The
observed changes of the crude protein content in dry matter were comparatively slow (by
16.5%) considering rapid increase of the dry matter yield (by 66.1%).

The results of our investigation confirmed that the maximum dry matter yield, at
the same time with the highest crude protein level in it, can be obtained by harvesting
legume at the beginning of flowering but mixtures with a major part of grasses - at the
beginning of ear formation. For fodder galega, this harvesting period is longer in
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comparison with grass—legume mixtures. The perennial ryegrass-white clover mixture
could be mentioned as an exception.

3.1.2. The amino acids content and dynamics in fodder galega and grass—legume
mixtures

Decreasing of the content of crude protein in grasses during vegetation leads to
similar changes in the level of total amino acids (AA) and essential amino acids (EAA).
The largest decrease of the total amount of amino acids and the level of essential amino
acids was observed in mixtures with the less part of leguminous — respectively 19.5% and
20.2%. Comparatively small variations in the level of amino acids we found in fodder
galega during vegetation (in 1% range).

One of the characteristic traits of the full value of feedstuffs is the AA and
especially EAA scale in crude protein. The highest AA levels were determined in the
perennial ryegrass—white clover mixture (at the level of 74.1%) and in fodder galega
(73.1%), but comparatively higher were the changes observed during vegetation —
respectively by 9.8% and 7.5%. The lowest level of AA in crude protein was found in the
mixture with lowest percentage of legume (60.9%), though during vegetation it remained
at the level of 90.2%. Less different was the EAA proportion in the total sum of amino
acids and did not change significantly during vegetation. The highest EAA proportion was
identified in fodder galega at 50.9 — 50.6% depending on the vegetation stage and in the
red clover—timothy mixture (51.3 — 52.5%). The lowest proportion was observed in the
grass—legume mixture with the lowest percentage of leguminous, respectively — 45.8 —
45.4%, and in the perennial ryegrass—white clover mixture, respectively 48.9 — 49.4%.

The content of EAA in dry matter depending on the vegetation stage was higher in
fodder galega (from 97.58 to 79.11 g kg™') and in the perennial ryegrass—white clover
mixture (from 74.10 to 54.05 g kg™'). The lowest content of EAA was identified in the
mixture with major part of grasses in the ear formation stage (37.83 g kg™).

The analysis of the amount of several amino acids in crude protein in vegetation
stage (I) showed that the glutamic acid and aspartic acid level in crude protein was higher
and ranged from 6.6 to 10.6% and from 5.5 to 6.9%, respectively. In comparison with
other swards, level of the EAA leucine (7.0%) and arginine (6.2%) was higher in fodder
galega but that of arginine in the mixture of perennial ryegrass—white clover was 6%.

Amino acids cystine and methionine had the lowest percentage in the crude protein
of investigated herbages but as the third was observed histidine. In this case, exception was
the mixture of perennial ryegrass—white clover. The amount of these amino acids did not
exceed 2% level of the crude protein content and the fluctuations during vegetation were
negligible. The maximum probability that vegetation stage affected significantly the level
of amino acids mentioned above, 1S Pax = 76.6%.

The highest level of EAA lysine in crude protein was determined in fodder galega
(4.76%) in budding stage and in red clover—timothy mixture (5.07%) in early blooming,
but least it was in the mixture with the major part of grasses (3.50%) in the stage of ear
formation.
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3.1.3. Influence of vegetation stage on energy value and ensiling characteristics of
grasses

The total digestible nutrients in the dry matter decreased on average by 17 g kg™ a
week in the mixture of perennial ryegrass—white clover and in fodder galega during
vegetation. In the grasses mixture with the major part of cocksfoot, TDN decrease was on
average 22 g kg™ in the first two weeks of our investigation and 10 g kg of dry matter in a
week till ear formation. The obtained results confirmed the capabilities of the perennial
ryegrass—white clover mixture to ensure a sustained harvesting time thus preserving a
comparatively high crude protein content and feed’s energy value.

A similar tendency was observed in the fluctuations of NEL. The changes of energy
value were faster in the grass—legume mixtures, but in fodder galega dry matter the energy
value decreased slower.

The changes in herbages chemical composition reflect its ensiling ability. One of
such indices is the buffering capacity and the proportion of crude protein to sugars content.
Ensiling parameters had a tendency to improve in all grasses during vegetation, which was
indicated by the calculated fermentation coefficients.

FC 80, |
64 |
60 - 42 3855
30 35 35 40 “ 39 |
10 | 33 32 3
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Figure 3.1. Changes of fermentation coefficients during vegetation:

No.1 — fodder galega; No.2 — red clover-timothy;
No.3 — perennial ryegrass—white clover; No.4 — grass—legume mixture.

The fermentation coefficient (FC = 39) in full blooming shows that fodder galega is
a hard ensiling material and the silage fermentation pathway will be unfavourable. FC>45
indicates that in vegetation stage (II) fermentability was improved in the perennial
ryegrass—white clover mixture and in stage (III) all grass—legume mixtures were an easily
ensilible material.
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3.2. Influence of vegetation stage and fermentation processes on energy value and
amino acids composition of the fodder galega and grass—legume mixtures silage

3.2.1. Fermentation processes in silage without additive

We determined the silage quality to follow the influence of the vegetation stage and
fermentation processes on the changes of silage energy value and amino acids’ quantitative
content.

As parameters of fodder galega ensilibility show (FC = 30), the pathway of
fermentation process in silage without additive made in the budding stage was wrong
lactic: acetic: butyric acids proportion was 53:30:17. It was confirmed by incongruity
between the established dry matter content in silage (137.4 g kg™), its comparatively high
pH value (pH = 4.99) and the identified ammonia nitrogen content (24.7%). The fresh
material of fodder galega was hardly ensilible (FC = 39) in the stage of full blooming, too.

The dry matter content of obtained silage enlarged when the dry matter of ensiling
grasses was increasing during vegetation. A significant increase was found in silage of
fodder galega and perennial ryegrass—white clover - by 32% and 34%, respectively.

The correlation analysis of the results of chemical indices showed that increase in
dry matter of the fresh ensiling material increases also the dry matter content of silage
without additive. Simultaneously was observed a decrease of total acids in dry matter. In
all cases we established high positive correlation between above-mentioned indices (r =
+0.856 - +0.996; p<0.01). High negative correlation existed between the dry matter content
of ensiling material and the total acids amount in silage (within —0.773 to —0.968; p<0.01).
In this case, the exception was red clover—timothy silage (r = -0.419; p>0.05). It could be
related to the comparatively small changes in the dry matter content (15% increase) during
grass development and the optimum amount of total acids in dry matter (122 g kg”)
accumulation in silage in the early blooming.

The increase in the dry matter content of the hard ensiling material — fodder galega
- could not prevent forming of butyric acid and did not improve fermentation processes in
silage. It was confirmed both by the analyses of silage quality and the low correlation
between the dry matter content of a fresh material and the pH value of silage (r = -0.428;
p>0.05). High negative correlation between above-mentioned indices in the mixtures with
a major part of grasses was established. It indicated that increase in the dry matter content
in the fresh material favourably influenced fermentation processes in this kind of silages. A
moderate correlation was established between the silage pH value and butyric acid amount.
It confirmed mutual interaction of these parameters and significance in characterizing of
fermentation processes. If the pH value of ensiling mass is not low enough, the
unfavourable butyric fermentation starts to dominate and the silage pH value increases.

3.2.2. Changes in energy value in grasses silage without additive

The fermentation processes in silage affected the level of energy value NEL.
Although NEL value in fodder galega was 6.22 MJ kg™, its preserving was only to a 86.4%
level of the fresh material NEL value in grass vegetation stage (I).

Improving of fermentation potential during vegetation positively affected both
TDN in dry matter and preserving of NEL value in low dry matter silage, although the
absolute NEL value in vegetation (III) stage was lower compared with stage (I).

The results of analyses show that NEL value in perennial ryegrass—white clover
silage varied from 88.6 to 93.7% in different vegetation stages. However, its absolute value
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decreased from 6.05 to 5.99 MJ kg™'. Additionally, a small positive effect appeared in the
shooting stage for perennial ryegrass as a component of the grass mixture - NEL value
preserving in silage was equal to above-mentioned indices in red clover—timothy silage
(91% extent). The lowest level of preserving of energy value was found in fodder galega
silage made in budding stage (86.4%) and in grass—legume silage made in the stage of
tillering (86.8%), when the obtained silage quality was unsatisfactory with high percentage
of butyric acid.

3.2.3. Composition and dynamics of amino acids in silage without additive

Depending on the quality and chemical content of silage prepared in the laboratory
conditions, the changes were observed in the analysed silage amino acids quantitative
spectrum. Fermentation processes had a different effect on several amino acids preserving
in low dry matter silage without additive. In silages without additive we observed the
highest losses of total and essential amino acids for hard ensiling grasses (fodder galega
and mixture with a major part of different grasses) in vegetation stage (I). Preserving
amount constituted 88.7% and 86.5% or 171.0 g kg™ and 123.4 g kg™, respectively (Table
3.1.).

Table 3.1.

Total amino acids (AA) preserving in the silage dry matter (without additive)

Stage | Stage 11 Stage 11
Grass AA, gkg' AA, gkg' AA, gkg!
fresh silage % fresh silage % fresh | silage %
No.1 192.8 | 171.0 | 88.7 | 177.7 | 1639 | 923 | 1554 | 145.0 | 93.3
No.2 1323 | 122.7 | 92.7 | 106.7 | 1014 | 95.0 | 87.59 | 85.07 | 97.1
No.3 1524 | 137.2 1 90.0 | 136.6 | 123.2 | 90.2 | 110.5 | 102.7 | 93.0
No.4 142.7 | 1234 | 86.5 | 1084 | 97.34 | 89.8 | 83.36 | 77.08 | 92.5

No.1 — fodder galega; No.2 — red clover-timothy;
No.3 — perennial ryegrass—white clover; No.4 — grass—legume mixture.

The amount of several essential and non-essential amino acids in fodder galega
silage made in budding stage had remained at 80.8 — 93.2% from its level in the fresh
grass. The highest changes were determined for serine and tyrozine (preserving 80.8% and
80.9%). Comparatively persistent was the level of alanine and leucine (93.2% and 92.2%).

When fodder galega ensilibility was improving, the AA sum in silage in early
blooming preserved to a 92.3% extent and increased up to 93.3% in full blooming in
comparison with the fresh material.

The ensilibility of the red clover—timothy fresh material was satisfactory in the
budding stage (FC = 35). Accordingly, preserving of the AA amount observed in silage
without additive was comparatively high - from 92.7% to 97.1% or from 122.7 g kg to
85.07 g kg™ during vegetation. The highest losses in this silage depending on vegetation
stage were identified for cystine (preserving within 87.6% — 95.0%) and histidine
(preserving 88.9% - 92.2%). The level of preserving of other amino acids ranged from
91.6% to 95.1% in silage made in the budding stage and 96.0% - 98.5% in silage made in
the full blooming.
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Ensilibility of the perennial ryegrass—white clover mixture was bad (FC = 33) in the
stage of tillering. It negatively affected the obtained silage quality and the preserving
extent of several amino acids. One of the amino acids with lowest preserving level in silage
made in the stage of tillering was histidine (preserving extent 84.5%), in comparison with
this amino acids’ amount in the fresh material. Preserving of arginine was lower yet more
(83.6%). On the whole these changes determined the low preserving level of the EAA
quantitative value to the extent of 66.55 g kg or 87.6% of its content in the fresh grass.
Improving the ensilibility of the mixture during vegetation (FC = 58 in the stage III) as
well as the obtained silage dry matter content and quality, increased also the preserving of
both total and essential amino acids amount in the silage dry matter — 93.0% and 92.5% or
101.6 and 49.43 g kg™

The AA amount in silage dry matter was the lowest in the mixture with a major part
of grasses (Table 3.1.). The preserving level of AA and EAA in silage made in different
vegetation stages was low, too. The essential amino acids leucine and valine amount in
silage made in the stage of tillering was 73.0% and 74.9% of its content in the fresh
material, respectively. At the same time, smaller changes in this silage were determined for
non-essential amino acid proline (preserving extent 96.4%) and in silage made in the
shooting stage - for serine (97.6%, respectively).

Different was the percentage of amino acids in the crude protein of comparable
silages. In silage without additive, the total, especially essential, amino acids quantity was
higher in the crude protein of fodder galega and the perennial ryegrass—white clover
mixture. The lowest AA level in crude protein was in silage with the highest percentage of
grasses (Table 3.2.). The changes in several amino acids within total spectrum, depending
on vegetation stage, were higher in silages with larger losses in the total and essential
amino acids - for fodder galega so, = 4.27 — 2.82% and for the grasss—legume mixture
sy, =4.53 —3.14%.

Table 3.2.

The content of total (AA) and essential (EAA) amino acids in crude protein (CP)
of silage without additive

Stage [ Stage 11 Stage 111
Indices | AA% in | EAA%in | AA% in | EAA%in | AA% in | EAA %in
CP CP CP CP CP CP
No.1 64.9 32.8 63.3 32.1 61.3 30.8
No.2 59.7 30.6 62.0 323 55.4 28.9
No.3 06.7 324 68.9 34.2 66.9 32.6
No.4 52.7 233 54.5 24.2 50.8 23.1

No.1 — fodder galega; Nr.2 — red clover - timothy;
No.3 — perennial ryegrass — white clover; Nr.4 — grass — legume mixture

It was determined that in all investigated silages the amino acid with the higher
level of preserving was alanine. As the next could be mentioned leucine, proline, and
threonine. At the same time, the highest losses were observed for cystine, histidine as well
as valine and tyrozine.

42



3.3. Influence of the vegetation stage and dry matter content increase on fermentation
processes, energy value and amino acids spectrum in grass silage

3.3.1. Influence of fermentation processes on preserving of energy value

Increase of the dry matter content of silage up to 290+20 g kg positively affected
the fermentation processes, thus providing stabilization of an adequate pH level and
significantly decreased (p<0.05) the amount of total acids in silage prepared in different
vegetation stages in comparison with silage without additive. The ammonia nitrogen
content decreased in all silages of the investigated grasses due to the right fermentation
processes, especially in red clover—timothy silage.

In silage with an increased dry matter content, forming of butyric acid was limited
to the extent of 1 to 2% in perennial ryegrass—white clover silage prepared in vegetation
stage (I), but in vegetation stage (II) both in red clover—timothy and grass—legume silages.

The fresh material wilting effect had a significant influence (p<0.05) on the silage
NEL value in the herbage (II) and (III) vegetation stages. The maximum probability that
increasing of the silage dry matter content will improve preserving of NEL value, in
comparison with NEL in silage without additive, was only P = 45%. The highest level of
NEL preserving in vegetation stage (III) was observed in red clover—timothy and perennial
ryegrass—white clover silages - 95.1% and 94.9%, respectively. The lowest level of NEL
preserving we determined in fodder galega silage, depending on the vegetation stage from -
87.6% to 92.3%.

An adequate silage fermentation quality estimation was obtained using Weiflbach
and Honig method for assessment of the influence of a vegetation stage and a dry matter
content of ensiling material on the fermentation processes in silage. Our results
demonstrated that above-mentioned system is easily and successfully used in the
evaluation procedure of the fresh and wilted grass silage without additive thus allowing to
obtain results with high reliability and reproducing ability. Besides, a larger number of
indices is included in our investigation to compare with a widely in practice used
evaluation of silage quality by Flig.

3.3.2. Influence of dry matter content increase on the grass silage amino acids
spectrum

The herbage vegetation stage significantly (p<0.05) affected the AA amount in
wilted grasses silage as well as in silage without additive. Although proportionally higher
preserving of AA was in silage made in vegetation stage (III), its absolute amount had
decreased. A similar tendency was observed in the changes of the EAA quantitative
composition. Vegetation stage significantly (p<0.05) influenced the content of EAA in dry
matter of silage without additive and in wilted grass silage. Nevertheless, the AA amount
in all investigated wilted grasses silages did not substantially differ from AA amount in the
control variant (without additive) silage. The total and essential amino acids amount was
higher in fodder galega and perenial ryegrass—white clover silage - 179.4 and 153.6 g kg™,
respectively, but the lowest level was identified in silage with the highest percentage of
grasses 131.2 g kg . The analysis of variance of AA confirmed that herbage composition
significantly (p<0.05) influenced the level of AA in silage. Interaction effect of the
vegetation stage and grasses had a significant influence on AA quantity, too. Depending on
the investigated grasses composition increasing of the silage dry matter content improved
preserving of the AA absolute value within 93 — 98%.
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Figure 3.2. Preserving of total amino acids (% from AA in fresh material) in silage of investigated
grasses during vegetation (dry matter 290+20 g kg™):

No.1 — fodder galega; No.2 — red clover - timothy;
No.3 — perennial ryegrass — white clover; No.4 — grass — legume mixture

The dynamics of the EAA and non-essential amino acids (NAA) proportion
characterizes its fluctuations in the AA content. The value above 1 indicates a higher EAA
level in the AA sum. The EAA level was higher in wilted fodder galega silage (proportion
1.05), however NAA increasing was observed in this silage made in different vegetation
stages (proportion 1.00). The vegetation stage and increasing of the dry matter content
caused small changes of these amino acids groups in investigated grass—legume silages.

The lower level of EAA was observed for the grass—legume mixture silage
(proportion 0.82 — 0.83). Amino acids proportion balanced out in fodder galega and red
clover—timothy silage made in the stage of full bloom. It means that the EAA amount
during vegetation decreases more in fodder galega than in red clover—timothy and
perennial ryegrass—white clover silages.

Leucine, alanine as well as aspartic and glutamic acid were AA with the highest
preserving level in fodder galega silage made in vegetation (I) stage. Preserving of alanine
compared with its amount in the fresh material, was 98.3% — 98.6% in vegetation (II) and
(IIT) stages. As the following AA with preserving level above 98% could be mentioned
leucine and isoleucine but in silage prepared in full blooming also glycine. Increasing of
the silage dry matter content caused higher losses for tyrozine, threonine, and histidine.
Preserving level of AA mentioned before increased due to improving quality of silage
made in vegetation stages (II) and (IIT). However, a concrete trend that preserving in
vegetation stage (III) will be higher was not observed.

The lowest preserving level was determined for histidine (91.6%) and glycine
(92.8%) in red clover—-timothy silage prepared in budding stage. Preserving of the other
AA was comparatively high and fluctuations were not significant.

Although in perennial ryegrass—white clover silage methionine and phenylalanine
had the lowest preserving level (87.9% - 89.2%), the losses of histidine made 10.5%.

Preserving of several AA increased due to improving quality of silage prepared in
vegetation stages (II) and (III). A positive tendency to increase the preserving extent up to
95.0% - 99.9% was observed in silage made in vegetation stage (III).

44



Radical increasing of the dry matter content from 124.0 to 273.2 g kg™’ in grass—
legume silage prepared in the tillering stage caused losses for many EAA and NAA, such
as cystine, glycine, valine, isoleucine, leucine, arginine and histidine - to extent of 10 -
12%. Although the grass wilting improved ensilibility of the herbage mentioned above and
the obtained silage quality, a definite trend in preserving of several AA was not established
and varied from 87.6% to 98.2%.

Table 3.3.

The content of total amino acids (AA) and essential amino acids (EAA) in crude
protein (CP) of silage (dry matter 290+20 g kg™)

Stage I Stage 11 Stage 111
Indices AA% in |EAA%in| AA% in | EAA%in| AA% in | EAA %in
CP CP CP CP CP CP
No.1 68.1 34.5 65.7 33.6 62.4 31.9
No.2 61.5 31.7 63.0 333 55.7 29.1
No.3 74.7 36.5 65.3 32.4 63.2 30.9
No.4 56.0 254 56.6 25.6 51.9 23.6

No.1 — fodder galega; No.2 — red clover-timothy;
No.3 — perennial ryegrass—white clover; No.4 — grass—legume mixture

3.4. Changes in energy value and AA spectrum in grass silage with chemical additive

3.4.1. Fermentation pathway and preserving of energy value in fodder galega and
grass—legume silage with chemical additive

Preserving of the dry matter of investigated herbages using chemical conservation
and effective restricting of fermentation processes provided not only a corresponding pH
value but also significantly (p<0.05) decreased the content of total acids and ammonia
nitrogen. The most important decrease of total acids was established in fodder galega
silage prepared in the budding stage — to a 54.5% extent and in grass—legume mixture
silage — 53.1% extent, respectively. Smaller changes in the total acids amount were
determined in silages prepared in vegetation stage (III), because due to increase of the
herbage dry matter and better ensilibility, good quality silage was obtained both from fresh
materials with the dry matter content 180420 g kg™ and 290+20 g kg™

Data correlation analyses showed that the chemical additive worked specifically on
the ensilibility of different herbages. A moderate negative correlation was determined
between the herbage dry matter content and total acids amount in silage of red clover—
timothy and perennial ryegrass—white clover mixture (r = -0.683 and r =-0.702; p<0.05).
However, in hard ensiling grasses, such as fodder galega and grass—legume mixture with a
higher percentage of cocksfoot, the herbage dry matter had only negligible influence on the
amount of total acids in silage with chemical additive. The correlation of indices
mentioned-above was low (r =-0.161 and r =-0.078; p>0.05, respectively).

The chemical conservation of herbage has significantly preserved its total digestible
nutrients content and energy value NEL in the dry matter depending on vegetation stage
within 92.5 — 98.8% (Table 3.4.).

45



Table 3.4.

Preserving of NEL value in grass silage dry matter with chemical additive

Stage | Stage 11 Stage 111
Grass Mlkg' % from Mlkg' % from Mlkg' % from
Mean | S | fresh Mean S | fresh Mean S | fresh
grass grass grass
No.1 6.66 | 0.06 92.5 6.61 | 0.05 95.1 6.58 | 0.04 | 96.1
No.2 6.71 | 0.04 94.9 6.53 | 0.03 97.0 6.42 | 0.03 98.6
No.3 6.51 | 0.03 95.3 6.43 | 0.05 96.8 6.31 | 0.05 98.8
No.4 6.37 | 0.05 94.0 6.23 | 0.02 96.2 6.05 | 0.02 97.5

S — standard deviation
No.1 — fodder galega; No.2 — red clover-timothy;
No.3 — perennial ryegrass—white clover; No.4 — grass—legume mixture.

3.4.2. Influence of the chemical additive on the quantitative composition of silage
amino acids

Preserving of the herbage dry matter content by chemical conservation ensured an
optimum preserving extent of AA and especially EAA - at 95 — 98% (Fig.3.3.). The
changes of AA in the silage crude protein were small (within 2%) compared with the AA
level in the herbage crude protein.
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Figure 3.3. Preserving of total amino acids (% from AA in fresh grass) in grasses silages

(dry matter content 190+30 g kg™) during vegetation:

No.1 — fodder galega; No.2 — red clover-timothy;

No.3 — perennial ryegrass—white clover; No.4 — grass—legume mixture

46



The fluctuations of AA proportion were small. Fodder galega and grass—legume
mixture was an exception in this case. A slight EAA increase in chemically treated silage
was observed (Fig.3.4.). That could explain a higher preserving level of EAA and more
marked losses in the NAA content.
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Figure 3.4. Dynamics of essential and non-essential amino acids proportion in silage with EnsiMax
Plus during vegetation:

No.1 — fodder galega; No.2 — red clover-timothy;
No.3 — perennial ryegrass—white clover; No.4 — grass—legume mixture

Restriction of the fermentation processes in silage has ensured not only a higher
preserving level of AA but has also stabilized the fluctuations of several AA in total amino
acids spectrum for the hard ensiling material (fodder galega sy, = 1.28%; grass—legume
mixture sy, = 2.56%).

Table 3.5.

The content of total (AA) and essential amino acids in crude protein (CP) of grass
silage (dry matter 190 £ 30 g kg'l)

Stage | Stage 11 Stage 111
Indices AA % EAA % AA % EAA % AA % EAA %
in CP in CP in CP in CP in CP in CP
No.1 71.1 36.2 66.4 33.9 63.6 33.9
No.2 63.1 323 63.8 33.6 56.1 33.6
No.3 77.7 38.0 68.5 33.7 62.6 33.7
No.4 57.8 26.0 59.5 27.2 53.9 27.2

No.1 — fodder galega; No.2 — red clover-timothy;
No.3 — perennial ryegrass—white clover; No.4 — grass—legume mixture

High positive correlation was established between the amount of amino acids in
silage and the dry matter content of herbage (r = +0.810; p<0.01). Moderate correlation
existed between the silage AA sum and the herbage sugars content and NEL value. The
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obtained results agree with the opinion that the silage fermentation processes determined
by grass species and conservation method influenced significantly the changes of the
content of silage AA and EAA.

3.5. The content of grass silage crude protein and amino acids content in daily ration
of dairy cows

To evaluate silage as a basic feed investment in the protein and amino acids amount
of the total daily rations of high productivity dairy cows, a feeding trial using the group of
10 clinically healthy Latvian Brown breed cows was carried out. Results of the
investigations lasting for two years showed that wilted red clover-timothy silage made in
early vegetation stage ensured on average 1697.7 g or 70.7% of protein of the dairy cows’
daily ration (milk yield 18 — 20 kg).

Table 3.6.

The level of crude protein and energy value of silage, made in budding stage, in feed ration

Grass | Rolled | Sunflower | Hay Total Intake by
Intake silage | wheat meal silage, %
grains

Dry 1* year 9.39 1.68 042 | 3.38 14.87 63.15
matter, kg | 2" year 10.35 2.54 0.42 1.64 14.95 69.22
NEL, 1* year 61.70 13.91 3.06 | 19.33 98.00 62.96
MIkg' 2" year 64.89 19.01 3.12 ] 9.69 96.72 67.10
Crude 1% year | 1708.3 254.6 168.1 | 275.4 | 2406.5 70.99
protein, g | 2™ year | 1687.1 369.6 187.2 | 150.5| 2394.4 70.46

Investment of total and essential amino acids in the total amino acids amount of the
grass silage ration was comparatively high - on average 66.12 and 68.15%, by feeding out
on average 29 kg silage.

Table 3.7.

The amount of amino acids of clover-timothy silage, made in budding stage, in total feed ration

Grass | Rolled | Sunflower | Hay Total | Intake by silage
Intake silage wheat meal

grains % mean

AA, | IMyear | 1060.3 | 206.5 150.5 | 167.4| 1584.8 | 66.91
gkg' [ 2year | 1047.2] 296.5 167.6 | 91.5| 1602.8 | 65.33 | 66.12

EAA, | IMyear | 532.0| 88.47 65.17| 958 | 781.4]68.07
gkg! [2year | 5254] 119.6 725| 524 7699|6823 | 68.15

NAA, | 1I¥year | 5284] 118.1 854 | 71.6| 803.4]65.77
gkg' [2year | 521.8] 1769 95.1 | 39.1| 8329|6265 | 64.21

AA — total amino acids;
EAA — essential amino acids; NAA — non-essential amino acids.
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In different feedstuffs used in the dairy cows’ daily ration we established a
distinctive non-essential and essential amino acids level in the total amount of amino acids.
The lowest amount of essential amino acids was observed in rolled wheat grains (40.3 —
42.8% from the total amount of amino acids). Comparatively higher was the percentage of
essential amino acids (50%) in wilted red clover-timothy silage prepared in early
vegetation stage (Table 3.6.).

Investigations suggested that the limited amount of amino acids for milk synthesis
methionine and histidine in daily ration was ensured by silage to a 72.0% and 67.9% extent
(Table 3.8.). Total amount of lysine was 91.8 g in a ration and 75.3% of it was lysine
coming from wilted red clover-timothy mixture silage prepared in early stage of
vegetation.

Table 3.8.

Investment of the amount of essential (EAA) and non-essential (NAA) amino acids of
feedstuffs in the 1* feed ration

Mean indices Grass silage Rolled wheat | Sunflower meal | Hay (grasses)
grains
EAA, % 68.2 13.4 8.9 9.6
incl. lysine, % 75.3 9.7 7.9 7.1
methionine, % 72.0 11.6 8.5 8.0
histidine, % 67.9 13.1 11.1 7.8
NAA, % 64.2 18.0 11.0 6.8

The EAA level in grass silage was higher compared with other feedstuffs used in
the 1* feed ration. The amount of amino acids in grass silage ensured 68.2% of EAA in the
total protein content of the daily ration (Table 3.8.).

The second feed ration used in the trial is shown in Table 3.9.

Table 3.9.

The level of crude protein and energy value in silage made in the stage of full
blooming, in the feed ration

Grass Rolled Sunflower | Hay Total | Intake by
Intake silage wheat meal silage, %
grains

Dry 1" year 9.07 2.52 1.27 | 242 15.28 59.38
matter, kg | 2" year 8.69 3.80 0.85 1.64 14.98 58.00
NEL, 1" year 55.70 20.87 9.19 | 1450 | 100.26 55.56
MJkg' 2" year 53.54 28.52 6.24 | 9.69 97.99 54.64
Crude 1% year | 1126.7 381.8 504.4 | 221.1 | 2234.0 50.44
protein,g | 2™ year | 1137.7 554.4 374.4 | 150.5] 2216.9 51.32

Decrease of the feed value of herbage and obtained silage during vegetation has
enlarged the mixed feed investment in the structure of daily ration. Although the amount of
the silage fed in the 2" feed ration was 30 kg in both periods of the trial the EAA
proportion of its total AA sum was only 46% in comparison with the 50% in the 1% feed
ration’s silage made in early vegetation stage. Different was the EAA and NAA
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distribution in the total amount of AA in the feed ration depending on the silage processing
time and the quantitative and qualitative composition of the obtained crude protein.

Table 3.10.

The amount of amino acids of clover-timothy silage, made in the stage of full
blooming, in total feed ration

Grass | Rolled | Sunflower | Hay Total | Intake by silage
Intake silage wheat meal
grains % mean

AA, 1* year 650.9 309.4 449.8 | 106.0 | 1516.2 | 42.93
gkg' [ 2™ year 657.3 444.8 333.9 91.5| 1527.4|43.03 42.98
EAA, | 1% year 299.7 132.7 195.3 60.9 688.5 | 43.53
gkg! [2M year 302.6 179.4 144.9 52.4 679.4 | 44.55 44.04
NAA, | I*year 351.2 176.7 254.6 45.1 827.6 | 42.44
gkg! [2M year 354.6 265.4 189.0 39.1 848.1 | 41.81 42.13

AA — total amino acids;
EAA — essential amino acids; NAA — non-essential amino acids.

Decrease of the content of total protein in grass silage caused important changes in
the percentage of amino acids in daily ration subsequently causing decrease of the EAA
and NAA level (by 24.1% and 22.1%, respectively).
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Figure 3.5. Influence of vegetation stage on the amino acids level of timothy—clover silage in the
total feed ration.
AA — total amino acids;
EAA — essential amino acids; NAA — non-essential amino acids.

Essential amino acids of the clover-timothy silage prepared in late stage ensured
only 44.0% of the total amino acids determined in a daily ration (Table 3.11.). Non-
essential amino acids were found only to a 42.1% extent. Clover-timothy silage ensured
49.0% and 41.5% of the total amount of methionine and histidine, respectively. The total
amount of lysine was 72.7 g and only 49.3% of it was lysine coming from clover-timothy
mixture silage made in vegetation stage (III).
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Table 3.11.

Investment in the amount of essential (EAA) and non-essential (NAA) amino acids of
the feedstuffs in the 2" feed ration

Mean indices Grass silage Rolled wheat Sunflower Hay (grasses)
grains meal
EAA, % 44.0 22.8 24.9 8.3
incl. lysine, % 49.3 18.5 24.8 7.4
methionine, % 49.0 20.1 247 6.2
histidine, % 41.5 21.7 29.2 7.6
NAA, % 42.1 26.4 26.5 5.0

More detailed investigations of several amino acids showed that in the total amount
of the feed ration’s AA of wilted clover-timothy silage (dry matter content 3354 —345.0 gkg)
the level of separate amino acids ranged from 43.9 to 81.2%. Less in grass silage was
glutamic acid and cystine, on average 46.7% and 47.1% from its level in the total feed
ration. Phenylalanine was on average 61.7% % from its level in the total feed ration but the
rest of amino acids in the silage made 66% and more. In the ration, a comparatively high
content of silage alanine (on average 80.7%) and lysine (75.3%) of total amino acids was
ascertained.

The amount of lysine necessary in an integrated feed ration depending on milk
yield (18 — 20 kg) is 103 — 118 grams. The total amount of lysine in the 1* feed ration was
91.8 g or 83% of which 75.3% was lysine coming from the silage of wilted red clover-
timothy mixture made in early stage of vegetation. Comparatively less was the amount of
histidine. Cows received 46.2 g of histidine when they were fed the 1% feed ration, but only
41.8 g when cows were given the 2™ feed ration, thus the different quality silage
investment was 68% and 42%, respectively.

During the trial, decrease in the level of grass silage amino acids was observed in
the total amount of amino acids, especially for phenylalanine, cystine, histidine, glutamic
acid, and thyrosine. The percentage of phenylalanine in silage made in late stage of
vegetation was only 20.3 — 21.8% of its level in the total feed ration. Clover-timothy silage
made in late stage of vegetation ensured only 50.4 — 51.3% of the total amount of protein
in daily ration. The investment in the amount of total and essential amino acids’ daily
ration was less - from 42.9% up to 43.0% for AA and 43.5 — 44.6% for EAA, respectively.
Therefore a comparatively less quantity of several AA in the total amount of amino acids
was given by feeding out the grass silage. Only for alanine and proline this ratio was 70.0 —
72.6% and 57.6 — 61.1%, respectively, but in other cases the level of 55% was not exceed.

Therefore wilted red clover-timothy silage made in budding stage should be
considered as a feedstuff that contains a high level of essential amino acids. Red clover-
timothy silage made in full bloom stage caused significant changes (p<0.05) in the amino
acids’ quantitative level in the daily ration of dairy cows.

Silage made in early stage of vegetation contained on average 65.0% of the NEL
value of the 1* feed ration, in comparison with 55.1% investment of clover-timothy silage
made in full bloom. However, the vegetation stage of ensiling material influenced the
protein content in the total feed ration (decrease from 70.7% to 50.9%) more significantly
than the changes of energy value (from 65.0% to 55.1%).
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3.6. Influence of the feeding out of red clover-timothy silage, made in different
vegetation stages, on milk quality

Cows of the feeding trial group were in the 2™ — 4™ month of lactation. Animals
were analogous by zootechnical and physiological indices (lactation, month of lactation,
productivity of the last lactation, feeding and keeping of animals). The milk protein content
significantly (p<0.05) differed in the 1** period of trial when daily ration including wilted
clover-timothy silage, made in early stage of vegetation, was fed. A significant (p<0.05)
difference was found in the total amount of milk AA, when cows were fed clover-timothy
silage made in different vegetation stages (Fig.3.6.).

Feeding out the grass silage with a different protein quantitative and qualitative
composition substantially affected the milk protein and AA amount of high yielding cows
of the trial group. Feeding out the clover-timothy silage (crude protein 172.5 g kg™) that
provided 70.7% of the total protein amount of the daily ration increased the amount of AA
in milk by 2.1%, compared with the silage (crude protein 127.6 g kg™) that ensured only
50.9% of the total protein of daily ration.
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Figure 3.6. Influence of silage prepared in different vegetation stages on the level of milk protein
and amino acids:
AA — total amino acids sum.

The analyses of AA spectrum in the milk of Latvian Brown cows demonstrated
non-significant distinctions in the changes of several AA. The daily ration, in which
predominance of total protein was provided by feeding out silage made in early stage of
vegetation, ensured a higher methionine, phenylalanine and arginine level in milk - by
6.8%, 4.9% and 4.8%, respectively. The increase of valine, isoleucine, threonine, histidine
and lysine, as well as non-essential amino acids — proline, glutamic acid, aspartic acid and
tyrozine - ranged from 1 to 2.6%. Feeding out the nd daily ration increased the leucine as
well as serine, glycine, cystine and alanine level by 1.3 —3.5%.

Although the milk fat content in the trial group did not differ significantly in the fed
out grass silage with a different crude protein content, dissimilar indices were obtained
after recalculating it into energetically corrected milk (ECM) (Table 3.12.).

The feeding out of high quality silage, made in early stage of vegetation, with a
high preserved nutritives and energy content provided the necessary protein content in
daily ration to the extent of 70.7%.
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Table 3.12.

The influence of feeding different quality grass silage on milk productivity

Indices 1* feed ration 2" feed ration
r*S L*S
Average daily milk, kg 19.4 £ 0.32 18.5+0.30
Milk protein content (on average), g kg'1 33.8+0.92 33.2+0.79
Milk fat content (on average), g kg'1 43.1+0.11 42.2+0.18
Energetically corrected milk, kg 20.1 £0.48 18.9 £0.49

p<0.05;n=40

Cows’ milk yield when feeding out such grass silage and calculating it into
energetically corrected milk was by 6.3% higher, besides, the milk protein content
increased by 0.6 g kg, fat content - by 0.9 g kg, as well as average milk yield by - 0.9 kg
per day.

CONCLUSIONS

The highest amino acids levels were determined in the crude protein of perennial
ryegrass—white clover mixture (74.1%) and fodder galega (73.1%), the lowest level was
found in mixture with the lowest percentage of legumes, respectively 60.9%. The highest
level of essential amino acids was determined in the crude protein of fodder galega.

The glutamic acid and aspartic acid level in crude protein was higher and ranged from
6.6 to 10.6% and from 5.5 to 6.9%, respectively, but the percentage of EAA leucine and
arginine was higher in fodder galega (7.0% and 6.2%, respectively). The amount of
cystine, methionine and histidine did not exceed a 2% level of the crude protein content in
investigated herbages.

For hard ensiling grasses (fodder galega, grass—clover mixture), the highest losses of
total and essential amino acids in silage without additive were in grass vegetation stage (1)
— preserving level constituted 88.7% and 86.5%.

In the silage made without additives, the highest preserving level had alanine, then
followed leucine, isoleucine, proline, and threonine. The highest losses were observed for
cystine, histidine as well as for valine and tyrosine during the ensiling process of the grass
mass.

The changes in separate amino acids in the total amino acids spectrum of the silages
made without additives were higher for silages with the highest losses of total and essential
amino acids — for fodder galega (depending on vegetation stage sy, = 4.27% - 2.82%) and
for silage with the highest percentage of grasses (sy, = 4.53% - 3.14%). The chemical
additive not only ensured a higher preserving level of amino acids but also stabilized
changes in separate amino acids in the total amino acids spectrum for practically hard
ensiling fresh material of grasses used in our investigation (fodder galega so, = 1.28%;
grass—legume mixture sy, = 2.56%).
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The grass mass wilting effect had an essential (p<0.05) influence on the silage energy
value (NEL) in the grasses’ 1* and 3" vegetation stages, but the maximum probability that
the NEL value of wilted grass mass silage will be higher in comparison with the NEL
value of the control variant was only P = 45% in the 1% stage of vegetation.

Vegetation stage had an essential (p<<0.05) influence on the amount of amino acids in
wilted grass mass silage, but the grass mass wilting did not change significantly the
amount of total amino acids in the silage dry matter.

Maximum probability, that the silage making way (without additive, chemical additive,
and mass wilting) will essentially effect the amount of total amino acids of the fodder
galega and grass—legume mixture silage made in different vegetation stages, was
Pmax=70.5%.

The percentage of milk synthesis limiting lysine, methionine and histidine in the daily
ration, coming from wilted red clover-timothy silage made in early vegetation stage, was
75%, 72% and 68%, respectively, in comparison with its amount coming from clover-
timothy silage made in the late stage of vegetation (49%, 48%, and 42%, respectively).

Cows’ milk yield when feeding out wilted red clover-timothy silage made in the
budding stage, which provided the necessary protein content in the daily ration to the
extent of 70.7%, was by 6.3% higher, besides, the milk protein content increased by 0.6 g
kg™, fat content - by 0.9 g kg™, as well as average milk yield by - 0.9 kg per day.

PROPOSALS

The pasture grasses mixture (perennial ryegrass 81% - white clover 19%), due to its
favourable ensiling potential and high preserving level of the feeding value as well as full
value of amino acids content can be succesfully used for a qualitative silage obtaining in
the stage of shooting, by wilting or chemically preserving the mass before the ensiling.

The evaluation of the high yielding dairy cows’ daily ration structure according to the
feedstuff investment not only in protein and energy, but also in amino acids providing is
recommended. Including of a qualitative grass silage, prepared in early vegetation stage, in
daily ration enables to organize cows feeding rationally, to provide the optimal energy and
necessary amino acids level and utilization in animal’s organism, by decreasing the mixed
feed amount.

The method for assessement of silage fermentation quality by Weifbach and Honig has

been easily and succesfully used in the evaluation procedure of the fresh and wilted grass
silage without additive thus obtaining high realibility and reproducing ability results.
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