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IEVADS

Daudzgadigie zalaugi Latvijas lauku saimniecibas ir galvenais un
letakais lopbaribas avots majdzivniekiem. Zalaugi satur praktiski visas
dzivniekiem nepiecieSamas baribas vielas. Daudzgadigo zalaugu razibu un
kvalitati ir vieglak mérktiecigi regulét, salidzinajuma ar citiem lopbaribas
kulttraugiem.

Latvijas lauku attistibas politikas merkis ir efektivas un ilgtsp&jigas
lauksaimniecibas pre¢u un produktu razoSanas harmoniska izaugsme, dodot
ieguldijumu lauku ka socialekonomiskas telpas dzivotspgjas attistiba. Lidz ar
Latvijas iestasanos ES par papildus faktoru valsts lauksaimniecibas politikas
veidosana kliist nepiecieSamiba saskanot to ar ES kopgjo politiku.

Zalaju zelmenu produktiva ilggadiba nodrosina daudzgadigu un stabilu
lopkopibas produktu razoSanu mazak labveligos klimatiskos apstak]os,
samazina razoSanas izmaksas un taupa resursus. Zalaju zelmenu prasmiga
izmanto$ana veicina saimniekoSanas efektivitati. Katra regiona $iem mérkiem
jaizmanto vietgjiem augsanas un klimatiskajiem apstakliem atbilstoSas sugas un
skirnes.

Latvijas klimats ir labveligs zalaugu audzeSanai. Vertigas stiebrzales
dod lielas razas ar augstu baribas vertibu, tas var ievakt ar mazakiem raZas
zudumiem neka taurinzieZus. Pie vertigam stiebrzalém pieder ganibu airene (Lolium
perenne L.), daudzziedu airene (Lolium multiflorum Lam. ssp. italicum A.Braun),
plavas auzene (Festuca pratensis Huds.), plavas skarene (Poa pratensis L.),
timotin§ (Phleum pratense L.), plavas lapsaste (Alopecurus pratensis L.),
kamolzale (Dactylis glomerata L.), niedru auzene (Festuca arundinacea
Schreber), bezakotu lacauza (Bromus inermis Leyss.), augsta dizauza
(Arrhenatherum elatius (L.) P.Beauv. ex J.Presl & C.Presl), miezabralis
(Phalaris arundinacea L.), balta smilga (Agrostis alba L.).

No plasa stiebrzalu klasta Eiropa visnozimigako vietu ienem airenu
gints (Lolium), kas izcelas ar produktivitati un lopbaribas kvalitati. Vairak
izmantotas sugas ir ganibu airene un daudzziedu airene. Airenes izcelas ar atru
attistibu, augstu razigumu, ka ar7 loti labu lopbaribas kvalitati. Tomér tas ir
vairak piem@rotas intensivai izmantoSanai un maigiem klimatiskajiem
apstakliem. Auzenu (Festuca) gints ir plasi izplatita dazados pasaules
klimatiskajos regionos, arT Latvija. Auzenes, savukart, izcelas ar ilggadibu, labu
ziemcietibu, izturibu pret slimibam un nelabvéligiem klimatiskajiem apstakliem.
Auzenes ir arl razigas. Tacu baribas kvalitates zina auzenes nav tik vertigas ka
airenes.

Jau ilgu laiku selekcionari ir méginajusi apvienot $o ginSu zalaugu
pozitivas Ipasibas un iegiit jaunas Skirnes krustoSanas cela. Pirmie airenu un
auzenu krusto$anas méginajumi jau bijusi Anglija kop§ 1933. gada - krustojot
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daudzziedu aireni (L. multiflorum var. italicum) un niedru auzeni
(F. arundinacea), bet 1977. gada tika iegita pirma hibrida $kirne ‘Kenhy’.
Latvija LLU Zemkopibas zinatniskaja instittta 1999. gada ir selekcionéta Skirne
‘Saikava’ — daudzziedu airenes, ganibu airenes un plavas auzenes
(L. multiflorum x L. perenne x F. pratensis) hibrids, kas ES kataloga registréta
zem hibrido airenu klasifikacijas (Lolium x boucheanum Kunth).

Auzenairene (x Festulolium Asch. & Graebn.) ir jauna un maz pétita
zalaugu suga ne tikai Latvija, bet arT Eiropa un pasaulé. Eiropas Savieniba
auzenairenes ir atzitas par perspektivako zalaugu sugu ilgtsp&jigas
lauksaimniecibas attistibas konteksta.

Petijjuma merkis bija izp&tit auzepairenu un hibrido airenu
produktivitates veidosanas noteicoSos faktorus zalmasas un s€klu ieguvei
Latvijas agroklimatiskajos apstaklos.

Darba uzdevumi:

e noteikt auzenpairenu un hibrido airenu piemérotibu daudzgadigu zalaju
zelmenu veidosanai Latvijas agroklimatiskajos apstaklos;

e noskaidrot auzepairenu un hibrido airenu produktivitates veido$anos
optimizétos slapekla meslojuma fonos;

e noskaidrot svarigakos auzenairenu un hibrido airenu fitometriskos raditajus;

e izpétit auzenairenu un hibrido airenu séklu raZibu noteicoSos faktorus un
razu veidojoS$os struktiirelementus;

e  izpétit auzenairenu un hibrido airenu sausnas kvalitati.

P&tijuma novitate:

e pirmo reizi Latvijas agroklimatiskajos apstaklos noskaidrota auzenairenu un
hibrido airenu piemérotiba zales lopbaribas un seklu ieguvei;

e noskaidroti auzenairenu un hibrido airenu produktivitati noteicosie faktori
optimizetos slapekla meslojuma fonos;

e  izpétiti auzenairenu un hibrido airenu fitometriskie raditaji;

e izpétiti auzenairenu un hibrido airenu séklu razibu noteicoSie faktori un
razas struktlirelementi.

P&tijuma rezultati apkopoti un atspoguloti 23 publikacijas latvieSu un
anglu valoda, tai skaita starptautisko kongresu, konferencu, simpoziju, darba
sanaksmju recenz€tas zinatniskas publikacijas un téz€s, ka a1 3
popularzinatniskas publikacijas. Par zinatniska darba rezultatiem sniegti 8
mutiski un 12 stenda zinojumi starptautiskas zinatniskas konferences.



IZMEGINAJUMA APSTAKLI UN METODES

Lauka izm&ginajumi veikti no 2002. lidz 2007. gadam LLU MPS
»Vecauce” viena lauka atSkirigas dalas. Augsne izméginajumu lauka -
karbonatiska velénglejota, smaga smalka malsmilts (vidgji labi ickultivéta, ar
vidgji dzilu Iidz dzilu aramkartu un vidgju trudvielu saturu taja). Augsnes
reakcija pH KCI 7.2, fosfora saturs (P,Os) — 579 mg kg™, kalija saturs (K,0) —
238 mg kg, tradvielu saturs 31 g kg™

Izméginajumi s&ti trijos gados: 2002., 2003. un 2004. gadu maija
menesT, péc vienotas variantu shémas 4 atkartojumos, laucinu uzskaites platiba
8 m’. Stiebrzales sétas rindsgja ar izméginajumu sgjmasinu ,,Hege 807, rindinu
attalums 11 cm. Katram s€jas gadam (ciklam) izméginajumi ierikoti divas dalas
— zalmasas ieguves zelmeni un séklu ieguves zelmeni, katra izméginajumu dala
parbauditas septinas Skirnes divos slapekla meslojuma fonos. P&tijumos
izmantotas ganibu airenes, hibridas airenes un auzenairenes Skirnes, kuru
selekcija izmantotas vecaku formas parstav dazadas sugas (1. tabula / Table 1).

1. tabula/ Table 1
Izméginajumos parbauditas $kirnes
Varieties tested in trials

Suga / Species Slgirpe /| Selekcionara noraditas vecaku formas Tips { Izcel_sme
Variety | / Parental species indicate by breeder | Type™ | / Origin
Ganibu airene / | Spidola | Lolium perenne x LV
Perennial ryegrass
Hibrida airene / | Ligunda | L. multiflorum x L. perenne X DE
Hybrid ryegrass | Tapirus | L. multiflorum x L. perenne X DE
Auzenairene / Saikava | L. perenne x L. multiflorum x F. pratensis | L LV
Festulolium Punia | L. multiflorum x F. pratensis L LT
Perun L. multiflorum x F. pratensis L CcZ
Lofa L. multiflorum x F. arundinacea L cz
Hykor | L. multiflorum x F. arundinacea F Cz
Felina | L. multiflorum x F. arundinacea F cz

1L — airenu tips / Loloid type; F — auzenu tips / Festucoid type;

Latvija selekciongta Skirne ‘Saikava’ ES kataloga registréta ka hibrida
airene (Lolium x boucheanum Kunth), tomér izm&ginajumos ta vertéta ka
auzenairene (xFestulolium), jo tas krustosana izmantotas vecaku formas parstav
divas gintis — auzenu (Festuca) un airegu (Lolium).



Zalmasas ieguves zelmeniem izs€jas norma bija 1000 digtspgjigu
seklu uz 1 m® S&jas gada pamatméslojuma lietotas §adas mineralméslojuma
normas: slapeklis (N) — 108 kg ha™, fosfors (P,0s) — 78 kg ha™* un kalijs
(K,0) — 90 kg ha™. Zalaju zelmena izmantoSanas gada pamatm@aslojuma pirms
vegetacijas sakuma abos N méslojuma fonos lietots P,O5 78 kg ha™* un K,O 90
kg ha™. Pirmaja méslojuma fona slapekla méslojuma norma N 120 40+40+40),
otraja méslojuma fona N 180so+60+60)- Slapekla meslojums lietots daliti — pirmo
reizi pirms vegetacijas sakuma, otro reizi péc pirma plavuma, treo reizi p&c otra
plavuma.

Zalas masas razas uzskaite vegetacijas sezona veikta ar tieSo uzskaites
metodi, noplaujot visa laucina razu un to nosverot. Katra sgjas gada (cikla)
zelmenim raza iegiita tris zelmena izmantosanas gados:

2002. gada s€jas zelmenim attiecigi 2003., 2004. un 2005. gados;

2003. gada s€jas zelmenim attiecigi 2004., 2005. un 2006. gados;

2004. gada s€jas zelmenim attiecigi 2005., 2006. un 2007. gados

Seklu ieguves zelmeniem izsgjas norma bija 600 digtsp&jigu seklu uz
1 m? Sgjas gada pamatméslojuma lietots: slapeklis (N) — 108 kg ha™*, fosfors
(P,0s) — 78 un kalijs (K,0) — 90 kg ha™*. Seklu ieguves gada pamatméslojuma
pirms vegetacijas sakuma abos méslojuma fonos lietots P,Os 104 kg ha™* un
K,O 150 kg ha™. Pirmaja méslojuma fona slapek]a méslojuma norma N 90,
otraja — N 120, lietota viena pan€miena pirms vegetacijas sakuma.

Seklu raza noteikta un analiz€ta pirmajam izmantoSanas gadam
(attiecigi 2003., 2004. un 2005. gados). Séklu raza novakta ar kombainu
,,Hege — 1407, séklu pilngatavibas sakuma, nosakot gan séklu, gan salmu razas.

Veiktie noverojumi, uzskaite un analizes

Zalmasas ieguves zelmeni
e Skirnu ziemcietiba vérteta vizuali, ballés, atbilstosi (LR ZM Instrukcija

Nr. 6 no 20/06/2003), kur 9 — ziemcietiba loti laba, augi ir pilniba
parziemojusi; 1 — augi pilnigi gajusi boja.

o Fotosintetiskas darbibas raditaji 2002. un 2003. s€jas gadu zelmeniem
noteikti pirmaja izmanto$anas gada, bet 2004. s§jas gada zelmenim, pirmaja
un otraja izmantoSanas gados. Zales paraugi nonemti laika perioda no
vegetacijas atjaunoSanas pavasari lidz pirmajam plavumam ar 7 lidz 10
dienu intervalu, no 0.05 m? platibas 2 atkartojumos. Lapu laukuma indekss
(LLI) noteikts ar disku metodi, fotosintézes tira produktivitate (FTP) tika
noteikta péc C. Vesta, G. Briggsa un F. Kidda, metodes (Huuunoposnu u
ap., 1961).

e Zalas masas razas uzskaite vegetacijas sezona veikta trijos plavumos, un
sausnas raza noteikta atbilstosi ,,Daudzgadigo un viengadigo zalaugu skirpu
saimniecisko Tpasibu novértésanas metodika” (LR ZM Instrukcija Nr. 6 no
20/06/2003).



e Pirma plavuma sausnas razai LLU Agronomisko analizu zinatniska
laboratorija noteikti kvalitates raditaji: kopslapeklis, rezultatu pareizinot ar
koeficientu 6.25, iegiits kopproteina saturs sausna (ISO 5983-2: 2005);
neitrali skalota kokskiedra NDF (LVS EN ISO 16472: 2006); skabi skalota
kokskiedra ADF (LVS EN 1SO 13906: 2008); sausnas sagremojamiba in
vitro (celulazu metode); neto energija laktacijai NEL MJ kg™.

e Sniega pel&juma izplatiba zelmenos tika novérota 2005. gada pavasari, un
ta verteta balles no 1 lidz 9, piepemot, ka 1 — slimibas pazimes nav
noverotas, visi augu veseli; 9 — visi augi slimi.

Seklu ieguves zelmeni

e  Vizuali vertéta skirnu ziemcietiba (metodika ka plausanas dala).

e Vizuali vértéta skirnu izturiba pret veldréSanos ballés atbilstosi (LR MK
noteikumiem Nr. 469), kur 9 — veldres s€juma praktiski nav, stiebri atrodas
vertikala stavokli; 1 — pilniga veldre, sgjums pilniba sagilis.

e  Generativo dzinumu skaits noteikts katra izméginajuma laucina ar ramiti
0.05 m? platiba.

e  Augu garums mérits katra izméginajuma laucina Cetras vietas.

e Pirms séklu razas novak$anas no katra izméginajumu laucina nonemti
paraugkiili, analiz€jot 25 ziedkopas. Tika noteikti $adi s€klu produktivitati
veidojosi parametri: ziedkopas garums (cm), ziedkopas masa (g), varpinu
skaits ziedkopa (gab.).

e  Séklu razas dati izteikti pie 100% s€klu tiribas un 15% standartmitruma.

e Virszemes biomasas raza izteikta, summgjot salmu masu un netiritas séklu
varsmas masu, izteiktu pie 15% mitruma.

e 1000 seklu masu noteikta iztiritai seklai, atbilsto$i ISTA noteikumiem.

Izméginajumos iegiito datu statistiskai apstradei izmantota dispersijas,
korelacijas vienfaktora un daudzfaktoru linearas regresijas analizes. Datu
butiskuma vertésanai izmantoja FiSera krit€riju.

Meteorologisko apstaklu raksturojums

Informacija par meteorologiskajiem apstakliem izméginajumu

veikSanas gados tika nemta no automatiskas meteostacijas ,,Hardi Metpole” un
,Dacom Metapole”, kuras uzstadita LLU MPS ,,Vecauce”, ka ari no tuvakas
meteorologiskas stacijas Dobelé. Meteorologiskie apstakli 2002. gada bija
labveligi stiebrzalu vegetativai attistibai, kas deva iesp&ju ies€tajiem zalaugiem
labi ieaugt un nostiprinaties. Apmierinoss stiebrzalu augSanai un attistibai, ka ari
loti labs s€klu razas ieguvei bija 2003. gads. Loti labveligs stiebrzalu
vegetativajai attistibai visas sezonas garuma bija 2004. gads, bet mitruma
parbagatiba nelabveligi ietekmgja seklu razas ieguvi. ApmierinoSs stiebrzalu
augSanai un attistibai, ka arT s€klu razas ieguvei bija 2005. gads. Nelabveligs
vegetativajai attistibai sausuma d€] bij 2006. gads. Visas sezonas garuma
labveligs vegetativajai attistibai bija 2007. gads.

8



IZMEGINAJUMU REZULTATI
Zelmena produktivitate un to noteicoSie faktori

Ziemcietiba. Izm&ginajuma gados bija dazadi ziemoS$anas apstakli,
tapec ari ziemcietibas rezultati bija atSkirigi. Pirmaja izmantoSanas gada visas
Skirnes uzradija labu vidgjo ziemcietibu. Labaka ziemcietiba konstatéta Lietuva
selekcionétai $kirnei ‘Punia’ (2. tabula / Table 2), no kuras tikai nedaudz
atpalika ganibu airene ‘Spidola’ un auzenu tipa auzenairene ‘Hykor’.

2. tabula / Table 2
Zelmenu ziemcietiba trijos izmantoSanas gados, balles
Winter hardiness (points) distribution between years of sward use

Skirne / Variety (Fp)

Izmantosanas | N norma
gads/ Year of| / N rate,
swarduse | kg ha® |Spidola|Tapirus|Saikava| Perun | Punia | Lofa |Felina | Hykor

(Fe) (Fe)

2002. sgjas gads / 2002 sowing year

Pirmais / N 120 7.8 6.8 — 7.5 8.0 6.5 7.5 7.0
First N 180 7.8 6.8 — 7.5 8.0 6.5 7.5 7.0
Otrais / N 120 7.8 75 - 75 8.0 7.3 7.8 7.8
Second N 180 8.0 7.5 — 7.5 8.0 7.5 8.0 7.8
Tresais / N 120 6.3 55 — 5.8 6.5 53 7.0 7.0
Third N 180 6.3 55 — 6.0 6.8 53 6.8 7.3

RSO_05/ LSDO_05 FA: 0.34; FB: 0.18; Fc: 0.22; FAB: 0.48; FAC: 0.59; FBC: 0.31

2003. sgjas gads / 2003 sowing year

Pirmais / N 120 7.8 8.0 8.0 7.8 8.3 7.8 - 7.8
First N 180 7.8 8.0 8.0 7.8 8.3 7.8 - 7.8
Otrais / N 120 6.5 6.0 6.8 6.5 7.0 6.0 - 6.5
Second N 180 6.5 5.8 6.3 6.0 6.8 5.5 — 6.5
Tresais / N 120 4.0 3.5 4.5 3.8 5.0 2.8 - 5.3
Third N 180 4.8 3.0 53 4.0 5.0 2.5 - 5.3

RSO.O5 / LSD0.05 FA= 0.32; FB= 0.17; FC= 0.24; FAB: 0.45; FAC= 0.56; FBC= 0.30

2004. sgjas gads / 2004 sowing year

Pirmais / N 120 7.8 6.0 5.8 6.5 7.0 5.8 — 8.0
First N 180 7.0 55 5.8 6.0 7.0 5.8 - 8.0
Otrais / N 120 4.0 3.5 5.0 4.0 5.0 4.0 - 55
Second N 180 4.5 3.3 4.8 45 5.3 3.8 — 55
Tresais / N 120 5.0 5.8 5.8 6.0 5.8 5.0 — 55
Third N 180 6.0 5.8 6.5 5.3 5.5 5.3 — 6.3

RSO.05 / LSD0.05 Fa= 0.35; Fg= 0.18; Fe= 0.23; Fag= 0.49; Fac= 0.60; Fge= 0.32
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Skirpu ‘Punia’ un ‘Spidola’ laba ziemcietiba varétu biit saistita ar to
izcelsmi, jo Baltijas klimatiskajos apstaklos ziemcietibai selekcionari pievers
Ipasu uzmanibu.

Zemaka ziemcietiba bija airenu tipa auzenairenei ‘Lofa’, ka arT velinai
hibridai airenei ‘Tapirus’, tomér ari 6.8 balles ir labs vértéjums Latvijas
apstakliem. ArT otraja un treSaja zelmena izmantoSanas gada labaka ziemcietiba
bija Lietuva selekciongtai Skirnei ‘Punia’ un auzenu tipa auzenairenei ‘Hykor’.
Zemaka ziemcietiba bija hibridai airenei ‘Tapirus’, ka arT airenu tipa
auzenairenei ‘Lofa’.

Trijos zelmena izmantoSanas gados, visam §kirném konstatéta seciga
ziemcietibas raditagju samazinaSanas. Airenu tipa auzenairenes Skirném
konstatéta straujaka ziemcietibas samazinasanas, salidzinajuma ar auzenu tipa
auzenairenes Skirném. Straujakais ziemcietibas raditaju samazinajums bija
Skirnei ‘Lofa’. Trisfaktoru dispersijas analizes rezultati liecina, ka ziemcietibas
rezultatus bitiski ietekm@ja izmantota Skirne un zelmena izmantoSanas gads,
savukart N meslojuma normas ietekme nebija butiska.

Ziemcietiba 2004./2005. gada visam $kirném bija zemaka, jo rezultatus
ietekmgja infic€Sanas ar sniega pel&jumu. To izraisija ziema uzkritusa sniega
sega uz nesasaluSas augsnes. Konstatéta butiska (p < 0.05) korelacija starp
inficéSanas pakapi ar sniega pelgjumu un $kirpu ziemcietibu.

Seklu ieguves zelmenos labako vidgjo ziemcietibu uzradija abas
auzenu tipa auzenairenes ‘Felina’ un ‘Hykor’ (attiecigi 7.8 un 7.7 balles). No
tam tikai nedaudz atpalika Lietuva selekcion&ta $kirne ‘Punia’ (7.5 balles) un
Latvija selekcionéta Skirne ‘Saikava’ (7.3 balles). Zemaka vidgja ziemcietiba
(6.6 balles) bija airenu tipa auzenairenei ‘Lofa’ un vé&linai hibridas airenes
Skirnei ‘Tapirus’. Agrina hibridas airenes Skirne ‘Ligunda’ loti slikti
(ziemcietiba 2.5 balles) parziemoja 2002./2003. gada bargaja ziema. Sliktas
ziemcietibas dgl, skirne ‘Ligunda’ turpmakajos s€jas gados netika izmantota, un
tas vieta s€klu ieguves izméginajumos ieklauta Skirne ‘Felina’.

Sausnas raza

Izméginajumos stiebrzalu raza novakta trijos plavumos, kas ir Latvijas
vegetacijas sezonai piemérots vid€jais plavumu skaits kultivétajos zalaju
zelmenos. Lielako sausnas razas dalu deva pirmais plavums. Vid&ja pirma
plavuma raZa trijos izmantosanas gados bija 4.89 t ha™ vai 49% no kopgjas
sausnas razas. Augstrazigakam Skirn€m bija arT lielakas pirma plavuma razas.
Konstateta atSkiriga ziemcietibas ietekme uz pirma plavuma sausnas razu,
dazados zelmena izmantoSanas gados. Ziemcietibas ietekme pieaug, zelmenim
novecojot, un lielaka ta bija treSaja izmantoSanas gada. Pirmaja izmantoSanas
gada ziemcietibas ietekme uz pirma plavuma razu bija zema (linearas regresijas
koeficients byx = 0.54) un nebitiska (p > 0.05), savukat otraja zelmena
izmantoSanas gada ziemcietibas ietekme bija lielaka (byx = 0.61) un batiska
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(p < 0.01). TreSaja zelmena izmantoSanas gada ziemcietibas ietekme bija
butiska (p < 0.01), un ta bija augstaka (byx = 1.03), par ko liecina linearas
regresijas koeficienti.

Visam S$kirné€m bija raksturigas zemas razas otraja plavuma, ko
ietekm&ja meteorologiskie apstakli — siltais un sausais laiks vasaras vidd,
vairakos izméginajumu gados. Vidgja otra plavuma raza trijos izmanto$anas
gados bija 2.09 t ha™ vai 21% no kopgjas sausnas razas.

Pirmaja zelmena izmantoSanas gada auzenairenes, hibridas airenes un
ganibu airenes Skirném bija bitiski atSkirigas vidgjas sausnas razas. Augstaka
raziba bija auzenu tipa auzenairenei $kirnei ‘Felina’, tomer janem véra, ka tie ir
tikai viena s€jas gada rezultati (3. tabula / Table 3).

3. tabula/ Table 3
Sausnas raZa pirmaja, otraja un tresaja izmantosanas gada, t ha™
(videji tr1s séjas ciklos)
Dry matter yield in the first, second and third years of sward use, t ha™
(average for three sowing cycles)

Izmanto- Skirne / Variety
Sanas - - .
gads / Spidola | Tapirus ‘ Perun ‘ Punia ‘ Lofa ‘ Hykor . ,
Year of Tris s€jas ciklu izmEgindjumu rezultati / Felina” | Saikava
sward use Three sowing cycles trial results®
Pirmais /
First 9.16% | 12.32° | 14.42° | 1458° | 12.67° | 14.40° | 16.41 10.91
Sx 0.56 0.67 0.72 0.7 0.68 0.74 0.39 0.86
Otrais /
Second | 6.13% | 7.92° | 9.27° | 9.14° | 825" | 11949 | 13.76 | 6.78
Sy 0.5 0.72 0.66 0.7 0.69 0.78 0.46 0.21
TreSais /
Third 534% | 6.83° | 821° | 7.36% | 7.30¢ | 10.81° | 9.26 6.77
Sy 0.27 0.37 0.43 0.27 0.34 0.3 0.34 0.37

viena s€jas cikla izméginajumu rezultati (n = 8) / one sowing cycle trial results;

2 divu sgjas ciklu izméginajumu rezultati (n = 16) / two sowing cycles trial results;

% §kirném ar tris sgjas ciklu izm@gindjumu rezultatiem (n = 24) vértibas ar dazadiem
burtiem augsraksta, ir butiski atSkirigas p<0.05 Iimeni viena izmantoSanas gada / for
varieties with three sowing cycles trial results (n = 24), mean values in each year of sward
use with different letters on superscript are significantly different at the p<0.05 level.

Dispersijas analize visos zelmena izmanto$anas gados, veikta skirném
ar tris s§jas ciklu izméginajumu rezultatiem (n = 24). Salidzinot $kirnes ar tiTs
s€jas ciklu izméginajumu rezultatiem, augstakas vid€jas sausnas raZzas pirmaja
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izmantoSanas gada deva otra auzenu tipa auzepairenes Skirne ‘Hykor’, ka ar1
airenu tipa auzenairenes Skirnes ‘Punia’ un ‘Perun’.

Otraja zelmena izmantoSanas gada auzenairenes, hibridas airenes un
ganibu airenes Skirném bija butiski zemaka vid€ja sausnas raza, salidzinajuma ar
pirmo zelmena izmantoSanas gadu. Ganibu airenei otraja izmanto$anas gada
raZa bija samazinajusies par 3.03 t ha™ vai 33%. Hibridas airenes un airenu tipa
auzenairenes $kirném razas samazinajums bija [idzigs — par 36%, kas attiecigi
sastadija 4.40 un 4.78 t ha™. Ievérojami mazaks razibas kritums, par 2.46 t ha™
vai 17%, starp pirmo un otro zelmena izmantoSanas gadu, bija auzenu tipa
auzenairenei ‘Hykor’, tomér ari tas bija butisks. Otrai auzenu tipa auzenairenei
‘Felina’ (viena sgjas cikla rezultati) razibas samazinajums arT bija par 17%.

Tresaja zelmena izmantoSanas gada vid&ja sausnas raza bija bitiski
zemaka, salidzinajuma ar otro izmantoSanas gadu, tom@r razibas samazinajums
nebija tik strauj§ ka starp pirmo un otro izmantoSanas gadu. Kopgjais razas
samazinajums starp pirmo un treSo izmantoSanas gadu ganibu airenei bija par
42%, kas sastadija 3.82 t ha™. Hibridas airenes un airenu tipa auzenairenes
Skirném razas samazinajums bija lidzigs (attiecigi par 45% un 44%), kas
sastadija 5.49 un 5.73 t ha™. Stabildku zelmena produktivitati uzradija auzenu
tipa auzenairenes $kirnes, kuru razibas kritums bija mazaks — par 35%.

Sausnas razas atSkiribas starp Skirném s€jas ciklos veidojas lidzigi.
Skirnes, kuram bija raksturiga augstaka vid&ja sausnas raZa, bija razigakas ari
visos s¢jas ciklu gados, attiecigi mazrazigakas skirnes veidoja zemakas razas ari
katra no izméginajumuma gadiem. Tadas paSas likumsakaribas novérotas ari
starp trijiem zelmena izmanto$anas gadiem. No ta var secinat, ka izm&ginajuma
ieklautas Skirnes, neskatoties uz to genétiskajam atSkiribam, Iidzigi reagg uz
zelmena novecosanos, ka art uz klimatisko faktoru iedarbibu.

Trijos zelmena izmantoSanas gados augstaka vidgja sausnas raza bija
auzenu tipa auzenairenei ‘Hykor’ (12.38 t ha™). Ari otrai $kirnei ‘Felina’ ar
viena sgjas cikla izm&ginajumu rezultatiem bija augsta vid€ja sausnas raza
(13.14 t ha™). Skirnes ‘Perun’ (10.63 t ha) un ‘Punia’ (10.36 t ha™) bija
razigakas starp airenu tipa auzenairenes Skirném.

Slapekla méslojuma normas paliclinaSana no 120 uz 180 kg ha™,
nodro§ingja bitisku vidéjo sausnas razas piecaugumu visam auzenairenes,
hibridas airenes un ganibu airenes $kirném visos zelmena izmanto$anas gados.

Pirmaja zelmena izmantoSanas gada slapekla méslojuma norma
atSkirigi ietekm€ja airenu un auzenu tipa auzenairenes Skirnu sausnas razas
pieaugumu. Airenu tipa auzenairenes Skirném ‘Perun’, ‘Punia’, ‘Lofa’,
‘Saikava’, palielinot N méslojuma normu no 120 uz 180 kg ha”, vidgjais
sausnas razas pieaugums bija par 2.46 t ha™ vai 21%. Savukart auzenu tipa
auzenairenes Skirném ‘Hykor’ un ‘Felina’ slapekla mé&slojuma normas
palielinasanas pozitiva ietekme uz razas pieaugumu bija vajak izteikta. STm
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skirném vidgjais sausnas razas pieaugums bija tikai par 1.18 t ha™ vai 8%
(1. att. / Fig. 1). Otraja un tre$aja zelmena izmantoSanas gada, atSkiribas
sausnas razas pieaugumam starp airenu un auzenu tipa auzenairenes Skirném
nav konstatetas.
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Perun Punia Tapirus Spidola Lofa Hykor Felina* Saikava**

1. att. Sausnas raZas pieaugums palielinot slapekla méslojumu normu
no N120 uz N180 kg ha™.
Fig. 1. Dry matter yield increase from applied fertiliser
rate N 120 rise to N180 kg ha™.

B 1. izmantoSanas gads / 1st year of sward use; 0 2. izmantoSanas gads / 2nd year of
sward use; [ 3. izmantoSanas gads / 3rd year of sward use;
* viena sgjas cikla izméginajuma rezultati / one sowing cycle trial results;
** divu s€jas ciklu izméginajumu rezultati / two sowing cycles trial results.

Faktoru ietekmes ipatsvara salidzinajums Sausnas razas veido$ana
liecina, ka plavuma faktors nodroSina vislielakas sausnas razas atskiribas
pirmaja un tre$aja zelmena izmanto$anas gada (4. tabula / Table 4). Plavuma
faktora augsto ietekmes Tpatsvaru var skaidrot ne tikai ar stiebrzalu ataug$anas
tempa izmaipam, bet arT ar atSkirigajiem meteorologiskiem apstakliem
vegetacijas sezonas laika.

Nozimigs faktors razu atskirbu veidoSana visos zelmena izmantoSanas
gados bija izmantota Skirne. Otraja zelmena izmantoSanas gada Skirnes faktora
ietekmes Tpatsvars bija visaugstakais. Kaut arl slapekla meslojuma normu
palielinaSana nodro$indja bitisku vid&jo sausnas razas pieaugumu, tomer S1
faktora ietekmes ipatsvars bija viszemakais. Slapekla méslojuma faktora zemo
ietekmes Tpatsvaru iesp&jams skaidrot ar izméginajuma lietotam optimizétam
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méslojuma normam, neizmantojot neméslotu kontroles variantu. Atala
ataugSanu péc plavuma iespaido ne tikai meteorologiskie apstakli, bet arT
konkrétas zalaugu sugas ataugSanas sp&ja. Par to liecina Skirnes un plavuma
faktoru mijiedarbibas efekta biitiska ietekme uz sausnas razu visos zelmena
izmantoSanas gados.

4. tabula/ Table 4
Skirnes, slipekla méslojuma normas un plavuma faktoru ietekmes
Ipatsvars uz tris séjas ciklu vidéjo sausnas razu, n, %
Variety, nitrogen fertilisation and cut factors influence on average dry matter
yield for 3 sowing cycles trial results, i, %

IzmantoSanas gads / Year of sward use

Faktors / Factors Pirmais/ | Otrais/ Tresais /
First Second Third
Skirne / Variety (A) 11.8* 39.1* 15.5*
N méslojum norma / N fertiliser rate (B) 3.8* 7.4* 1.6*
Plavums / Cut (C) 78.6* 32.3* 76.1*

Mijiedarbiba / Interaction (A x B) 0.1 0.5* 0.0

Mijiedarbiba / Interaction (A x C) 4.3* 14.9* 3.8*
Mijiedarbiba / Interaction (B x C) 0.1* 0.5* 0.8*
Mijiedarbiba / Interaction (A x B x C) 0.1 1.1* 0.4*

* pétitais faktors butisks 95% ticamibas limeni (Fgy > Fogs) / influense of factor
significant at the 95% probability level.

Klimatiskie, ipa$§i meteorologiskie apstakli liela meéra ietekmé
daudzgadigo stiebrzalu produktivitati. Nosakot meteorologisko faktoru ietekmi,
tiek salidzinati atSkirigi izméginajuma gadi, ka meteorologisko faktoru kopums
konkrétaja izméginajuma gada.

Zelmena izmantoSanas gads butiski ietekm&ja sausnas razu. Abos
slapekla méslojuma variantos lielako datu varieSanu pirma plavuma razai
nodros$ingjis zelmena izmanto$anas gads, bet nozimigs bijis arl meteorologisko
apstaklu faktors (5. tabula / Table 5). JaatzZimé zelmena izmantoSanas gada un
meteorologisko apstaklu mijiedarbibas efekta liela ietekme uz sausnas razu.
Kaut art otra plavuma razas vairakos izméginajumu gados bija loti zemas sausa
un karsta laika dg€], tomér meteorologisko apstaklu ietekmes Tpatsvars nebija
noteicosais. Lielako datu variéSanu otra un tresa plavuma razai nodrosinaja tiesi
izmanto$anas gada un meteorologisko apstaklu mijiedarbiba. Mijiedarbibas
efekta ietekme bija augstaka salidzinajuma ar atseviSsku faktoru ietekmes
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ipatsvaru. Tas liecina, ka, zelmenim novecojot, zalaugi krasak reagé uz
nelabveligiem meteorologiskiem apstakliem.

5. tabula/ Table 5
Skirnes, zelmena izmantoSanas gada un meteorologisko faktoru ietekmes
Ipatsvars uz sausnas razas veidoSanas dinamiku, n %
Variety, year of sward use and meteorological factors influence on
dry matter yield formation, 7, %

N Plavums / Cut
norma
Faktors / Factors /N rate | Pirmais/ | Otrais/ | Tresais/
First Second Third
* * *
Skirne / Variety (A) N 120 9.4 75 26.4
N 180 9.7* 7.3* 21.5*
IzmantoSanas gads / N 120 36.1* 16.2* 8.6*
Year of sward use (B) N 180 33.0*% 20.3* 17.2%
Meteorologiskie apstakli / N 120 18.9* 6.4* 12.0*
Meteorological conditions (C) N 180 14.5% 10.5* 10.9*
* * *
Mijiedarbiba / Interaction (Ax B) 20 L9 2.0 3.1
N 180 1.2* 1.5* 3.3*
* * *
Mijiedarbiba / Interaction (A x C) N 120 08 06 3.7
N 180 1.1* 0.7* 0.5
* * *
Mijiedarbiba / Interaction (B x C) N 120 281 59.8 324
N 180 36.1* 54.9* 37.3*
* * *
Mijiedarbiba / Interaction (A x B x C) 122 0.9 4.3 94
N 180 1.3* 2.8* 3.4*

* pétitais faktors butisks 95% ticamibas limeni (Fgye > Fogs) / influense of factor
significant at the 95% probability level.

Zelmena vegetacijas perioda laika pieaug Skirnes nozime razu atSkiribu
veidoSana, un treSaja plavuma Skirnes faktora ietekmes Ipatsvars ir lielaks.
Savukart zelmena izmantosanas gada ietekme samazinas, un tre$aja plavuma $i
faktora ietekmes Tpatsvars bija zemaks salidzinajuma ar pirmo un otro plavumu.

Seéklu raza

Vidgji trijos izméginajuma gados augstakas s€klu razas deva airenu
tipa auzenairenes ‘Lofa’ (1252 kg ha™) un “Saikava’ (1049 kg ha™), bet hibrida
airene ‘Tapirus’ (686 kg ha™) deva zemako séklu razu (6. tabula / Table 6).
Kaut ar agrinas hibridas airenes S$kirnes ‘Ligunda’ s€klu raza (viena
izméginajumu gada rezultati) bija viszemaka, salidzinagjuma ar citam $kirném,
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tom&r nemot vera tas slikto ziemcietibu un zemo produktivo dzinumu skaitu,
iegita videja seklu raza (641 kg ha™) bija pietickami augsta. Tas norada uz §is
Skirnes potenciali iespgjamam augstam s€klu razam Rietumeiropas
klimatiskajos apstaklos, tomér Latvijas klimatiskajiem apstakliem ta nav
piemerota.

6. tabula/ Table 6
Seklu raza, kg ha™* (vidgji tris séjas ciklos)
Seed yield, kg ha™ (average for three sowing cycles)

Skirne / Variety

N norma - - -

/N rate | 1apirus | Saikava | Perun | Punia | Lofa | Hykor L .
kg ha’ Tris sgjas ciklu izméginajumu rezultati / Felina” | Ligunda

Three sowing cycle trial results®

N 90 656 1010 792 690 1196 775 909 606
Sx 35 87 25 33 70 37 49 33

N 120 717 1088 960 821 1308 900 984 675
Sx 41 77 46 25 64 27 36 37
Vidaji /

Mean 686° | 1049° | 876° | 755 | 1252° | 838° | 947 641
Sx 27 57 31 24 48 26 31 26

viena s€jas cikla izm&ginajumu rezultati / one sowing cycle trial results;
2 divu sgjas ciklu izm&ginajumu rezultati / two sowing cycles trial results;
% gkirném ar tris s&jas ciklu izm@gindjumu rezultatiem (n = 24) vidgjas vertibas ar
dazadiem burtiem augsraksta, ir butiski atskirigas p<0.05 limeni / for varieties with three
sowing cycles trial results (n = 24), mean values with different letters on superscript are
significantly different at the p<0.05 level.

Slapekla méslojuma normas palielinagana no 90 uz 120 kg ha™,
nodro§ingja bitisku s€klu razas piecaugumu visam Skirném. Séklu razas
pieaugumam slapekla méslojuma ietekmé, atSkiribas starp airenu un auzenu tipa
auzenairenes Skirném nav konstatétas. Airenu tipa auzenairenes Skirném
‘Saikava’, ‘Perun’, ‘Punia’ un ‘Lofa’ vidgjais s€klu razas pieaugums bija par
122 kg ha™ vai 13%, bet auzenu tipa auzenairenes $kirném ‘Felina’ un ‘Hykor’
vidgjais seklu razas pieaugums bija par 100 kg ha™ vai 12%. Hibridas airenes
skirnu vid@jais seklu razas pieaugums bija par 65 kg ha™ vai 10%.

Seklu razu veidosana, lielaka ietekme bija Skirnes faktoram
(1, % =52.3), un ta bija butiska (Fgy = 130.66 > Fq g5 = 2.30). Klimatisko, Tpasi
meteorologisko, apstakju ietekmé stiebrzalu séklu razas var ievérojami
svarstities. Izmégindgjuma gads, ka meteorologisko faktoru kopums, deva
butiskas (e = 97.57 > Fy 5 = 3.08) séklu razu atkiribas, un faktora ietekmes
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Ipatsvars bija (1, % = 15.6) salidzinosi augsts. Kaut ar1 slapekla mé&slojuma
normas palielina$ana nodro§inaja butisku (Fgye = 57.24 > Fgo5 = 3.93) vidgjo
s€klu razas pieaugumu, tomér salidzinosi zemais (1, % = 4.6) faktoru ietekmes
ipatsvars lauj secinat, ka N120 kg ha™ ir tuvu optimalajai slapekla m&slojuma
normai hibridas airenes un auzenairenes seklaudzésanas s€jumos.

Konstatéta batiska (Fae = 21.19 > Foos = 1.91) S$kirnes un
meteorologisko apstaklu faktoru mijiedarbibas ietekme uz seklu razu.
Mijiedarbibas efekta ietekmes Tipatsvars (n, % = 16.9) bija augstaks
salidzinajuma ar meteorologisko apstaklu faktora ietekmes patsvaru.

Séklu razas struktiirelementi un tos ietekméjosie faktori

Izturiba pret veldri un augu garums var tiesi vai pastarpinati ietekmet
séklu razas veido$anos. Visos izméginajuma gados Skirnes ietekme uz izturibu
pret veldri bija bitiska (p < 0.001). Skirnes ietekmes ipatsvars (1, % = 91.8) bija
ieverojami augstaks par slapekla méslojuma un faktoru mijiedarbibas ietekmi.
Slapekla méslojuma normas izmégindjuma gados atSkirigi ietekmgja izturibu
pret veldri. Divos (2003.g. un 2004.9.) gados slapekla méslojuma ietekme nebija
batiska (p > 0.05). Tikai 2005. gada slapekla méslojuma ietekme uz veldres
izturtbu bija butiska 95% ticamibas Itmeni. To varétu skaidrot ar stipro
saveldrésanas pakapi visam airenu tipa Skirn€m, abos mé&slojuma fonos. Augsta
saveldré$anas pakape airenu tipa auzenairenes un hibridas airenes Skirném liek
apsvert slapekla méslojuma normas palielinasanas lietderibu pie dota agrofona
un séklu izs€jas normas.

Auga garums pétitajam Skirn€m bija atSkirigs (7. tabula / Table 7.)
Lielaks auga garums bija auzenu tipa $kirném ‘Hykor’ un ‘Felina’, bet isaks
augu garums bija raksturigs abam hibridas airenes Skirném. Visam
izméginajuma ieklautam $kirném bija raksturiga plasa augu garuma vari€Sana
Skirnes robezas. Butiska pozitiva korelacija starp augu garumu un veldres
izturibu airenu tipa $kirném, konstatéta tikai divos izméginajuma gados
(attiecigi I3 = 0.69 > r (0.05; 12) = 0.58 un rygs =0.64 > r (0.05; 10) = 063), bet
2005. gada biitiska korelacija netika konstatéta (raos = 0.16 < 1 (g 05, 10) = 0.63).
Auzenu tipa $kirném, neskatoties uz lielaku augu garumu, bija augstaka noturiba
pret veldri, salidzinagjuma ar airenu tipa $kirném. legitie rezultati liecina, ka
izméginatajam $kirném veldres izturibu ietekmé nevis augu garums, bet $kirnes
citas Tpasibas vai nepétiti faktori (piem&ram v&ja stiprums). Visos izméginajuma
gados, 3kirnes ietekme uz augu garumu bija bitiska (p < 0.001). Skirnes
ietekmes Ipatsvars uz augu garumu (n, % = 90.3) bija ievérojami lielaks par
slapekla méslojuma un faktoru mijiedarbibas efekta ietekmi.
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7. tabula/ Table 7
Seklu razu noteico$as pazimes un struktiirelementi (vidéji tris séjas ciklos)
Seed yield formative indices and elements (average for three sowing cycles)

2 o | Ziedkopas/ Flower head
N norma / Skirne / P % = g %N\ é 2 % 3 w“é

Nrate, |\ ieties |23 | B |[SES| EZ 5> | §8 g
kg ha™ S22 529|882 25 E| T |SE=
G | w282 208|138 32 2 224
> = oL o = < = T

Tapirus 2.6 96.4 1412 3.92 | 225 | 0.70 18.1

Saikava 2.7 | 994 1667 | 3.70 | 244 | 0.72 18.5

Perun 3.1 | 1041 1498 414 | 269 | 0.84 18.0

N 90 Punia 2.7 | 1045 1525 3.90 | 248 | 0.71 17.2

Lofa 2.6 | 1021 | 1670 | 3.78 | 25.7 | 0.77 19.5

Hykor 6.3 | 1254 1453 296 | 18.7 | 0.67 57.0

Felina® 6.0 | 1239 | 1530 | 244 | 200 | 0.78 62.9

Ligunda® 28 | 854 895 289 | 176 | 044 | 16.1

Tapirus 2.2 90.6 1338 4.05 | 233 | 0.73 17.7

Saikava 2.3 |100.1 | 1597 | 3.57 | 26.0 | 0.72 18.5

Perun 2.3 | 1014 | 1467 | 3.96 | 259 | 0.77 18.2

N 120 Punia 2.6 | 1013 1573 382 | 243 | 0.72 17.0

Lofa 25 | 1011 1675 381 | 252 | 0.77 20.1

Hykor 58 | 1194 | 1402 | 2.79 | 188 | 0.67 53.5

Felina? 58 | 1246 | 1445 | 253 | 20.2 | 0.82 58.3

Ligunda® 2.3 86.4 890 293 | 198 | 0.48 16.0

RSq.05 Fa® 037 | 112 116.0 | 0.036 | 0.55 | 0.029 0.54

RSo 05 Fg 0.22 | 0.65 67.0 0.021 | 0.32 | 0.017 0.31

RSo.05 Fas 053 | 1.59 164.1 | 0.052 | 0.77 | 0.041 0.77

viena s€jas cikla izméginajumu rezultati / one sowing cycle trial results;
2 divu sgjas ciklu izméginajumu rezultati / two sowing cycles trial results;
3 RSg,05 Fa, Fg Un Fag noteikts $kirn@m ar tiTs sjas ciklu izmeginajumu rezultatiem /
LSDg o5 Fa, Fg Un Fag represent varieties with three sowing cycles trial results.

Generativo dzinumu skaits uz 1 m’ ir nozimigs raditajs stiebrzalu
s€klu ieguves zelmenos. Vidgji trijos izméginajumu gados lielaku generativo
dzinumu skaitu veidoja airenu tipa auzenairenes ‘Lofa’ un ‘Saikava’. Sis kirnes
deva arf augstakas séklu razas. Skirnes un slapekla méslojuma norma atskirigi
ietekmgja generativo dzinumu skaitu izméginajuma gados. Konstatéts augsts
nepétito faktoru ietekmes Tpatsvars (1, % = 45.1). lespgjams, ka $adus rezultatus
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veicinajusas plasas atSkiribas Skirnu ietvaros, kas apgriitinaja noskaidrot p&tamo
faktoru — Skirnes un N méslojuma normas ietekmes bitiskumu uz generativo
dzinumu skaitu.

1000 seéklu masa (TSM) literatiira biezak tiek minéta ka kvalitativs,
nevis s€klu razu nosakoss raditajs, jo zalaugu seklas ir loti sikas. Augstaka
videéja TSM konstateta airenu tipa auzenairenei ‘Perun’ un hibridai airenei
‘Tapirus’. Zemaka TSM bija $kirném ‘Felina’ un ‘Hykor’. Visos trijos
izméginajuma gados $kirnes ietekme uz TSM bija bitiska (p < 0.001). Skirnes
ietekmes ipatsvars uz TSM (n, % = 95.9) bija ievérojami augstaks par slapekla
meslojuma un faktoru mijiedarbibas efekta ietekmi.

Sakara ar dazadajiem hibridu veidoSanas variantiem, auzenairenes
atSkiras morfologiski. Krustojumiem starp niedru auzeni un daudzziedu aireni ir
morfologiski krasi atSkirigas Skirnes. Tris no izméginajumos ieklautajam
Skirném ‘Felina’, ‘Hykor’ un ‘Lofa’ ir veidotas krustojot daudzziedu aireni un
niedru auzeni (L. multiflorum x F. arundinacea), bet ziedkopa — skara ir tikai
Skirném ‘Felina’ un ‘Hykor’, bet Skirnei ‘Lofa’ ziedkopa ir varpa.

Ziedkopas garums, atbilstosi ziedkopas veidam — skarai, skirném
‘Hykor’ un ‘Felina’ bija 1saks salidzinajuma ar pargjam skirn€m, kuru ziedkopa
bija varpa. Visos izméginajuma gados $kirnes ietekme uz ziedkopas garumu bija
butiska (p < 0.001). Konstatéts augsts nepétito faktoru ietekmes ipatsvars (1, %
= 36.7) uz ziedkopas garumu, ko var€tu skaidrot ar plasam ziedkopas garuma
atSkiribam Skirnes robeZas.

Ziedkopas masa bija lielaka auzenairenes $kirném ‘Perun’ un ‘Lofa’,
salidzinot airenu tipa Skirnes. Slikti parziemojusai skirnei ‘Ligunda’ $is raditajs
bija zemakais. Skirnes ietekme uz ziedkopas masu bija biitiska (p < 0.001), un
Skirnes ietekmes ipatsvars (n, % = 69.2) bija augstaks par slapekla méslojuma un
faktoru mijiedarbibas ietekmi.

Varpinu skaits ziedkopa, atbilstosi ziedkopas veidam - skarai,
Skirném ‘Hykor’ un ‘Felina’ bija ieverojami lielaks salidzinajuma ar par€jam
Skirném. Airenu tipa Skirn€m lielaks vid&jais varpinu skaits varpa bija
auzenairenes §kirném ‘Lofa’ un ‘Saikava’. Skirnes ietekme uz varpinu skaitu
ziedkopa bija bitiska (p < 0.001), un $kirnes ietekmes patsvars (1, % = 97.8)
bija ievérojami augstaks par N méslojuma un faktoru mijiedarbibas ietekmi.

Slapekla méslojuma norma izméginajumu gados atskirigi ietekméja
tadus seklu razu veidojo$os struktirelementus un morfologiskas pazimes, ka
augu garums, generativo dzinumu skaits, TSM, ziedkopas garums, ziedkopas
masa un varpinu skaits ziedkopa. Sadu rezultatu svarstibu var skaidrot ar
ievérojamam, iepriek§ minéto struktiirelementu parametru at$kiribam Skirnes
robezas. Starpiba Skirnes robezas pie vienadas méslojuma normas bija lielaka
par vid&jo parametru starpibu divos méslojuma fonos.
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Plasaka seklu razu veidojoso elementu analize tika veikta Skirném, kas
parstavgja airenu tipu, un kuru ziedkopa ir varpa — ‘Ligunda’, Tapirus’,
‘Saikava’, ‘Perun’, ‘Punia’, ‘Lofa’.

Analizgjot airenu tipa Skirnpu s€klu razu sakaribas ar p&tamajam
pazimém, bitiska korelacija, vismaz viena no izméginajumu gadiem, konstatéta
generativo dzinumu skaitam uz 1 m?, varpas garumam un varpinu skaitam varpa
(2. att. / Fig. 2). Generativo dzinumu skaits pozitivi ietekmé&ja auzenairenes un
hibridas airenes $kirpu s€klu razu visos trijos izmégindjuma gados. Butiska
lineara sakariba (p < 0.05) starp generativo dzinumu skaitu un s€klu razu
konstatéta 2003. gada, bet abos pargjos izméginajumu gados ticamibas limenis
bija zemaks (p <0.1).
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2. att. Faktorialo pazimju ietekme uz séklu razu airenu tipa Skirném.
Fig. 2. Correlation among seed yield and its formative indices for
loloid type varieties.
Il 2003.9.; @2004.g.; O 2005.9.;
1 — virszemes biomasa / overground biomass; 2 — ziemcietiba / winter hardiness;
3 — izturiba pret veldri / lodging resistance; 4 — auga garums / plant length;
5 — generativo dzinumu skaits / number of generative tillers;
6 — varpas garums / ear length; 7 — varpas masa / ear weight;
8 — varpinu skaits varpa / number of spikelets per ear; 9 — TSM.
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Varpinu skaits varpa pozitivi ietekméja airenu tipa skirnu s€klu razu.
Bitiskas linearas sakaribas (p < 0.05) starp varpigu skaitu un s€klu razu,
konstat&tas visos trijos izméginajuma gados. Tas liecina, ka tie$i varpinu skaits
varpa varétu but viens no galvenajiem s€klu razu veidojoSiem faktoriem
hibridas airenes un auzenairenes airenu tipa Skirném.

Bitiska pozitiva korelacija visos izméginajuma gados, konstatéta starp
varpas garumu un varpas masu (fpos = 0.88 > 1 (g5 12) = 0.58; rz004 = 0.68 un
Fa00s = 0.76 > 1 (g0s: 10) = 0.63). Galvenajai seklu razu ietekmé&josai pazimei —
varpinu skaitam varpa, butiskas linearas sakaribas (p < 0.05) divos
izmégindajuma gados konstatétas ar varpu garumu. Sakariba starp varpinu skaitu
varpa un varpu garumu 2004. gada nebija batiska (p = 0.18 > 0.05). Palielinoties
varpinu skaitam varpa, palielinas varpas masa. Bitiska lineara sakariba
(p < 0.05) konstateta 2004. un 2005. gados, bet 2003. gada ticamibas limenis
bija zemaks (p = 0.54 <0.1).

Skirngm ar lielaku generativo dzinumu skaitu, novérota tendence
veidot lielaku varpinu skaitu varpa, visos trijos izméginajumu gados, par ko
liecina pozitivie korelacijas koeficienti. Biitiska lineara sakariba (p < 0.05), starp
generativo dzinumu skaitu un varpinu skaitu varpa, konstatéta 2003. gada, bet
abos pargjos izmeéginajumu gados ticamibas [Tmenis bija zemaks (p < 0.1).

Tikstots s€klu masas un séklu razas, ka ari par§jo pétamo pazimju
savstarp€jas korelativas sakaribas pa gadiem bija mainigas.

Sausnas razas kvalitates raditaji

Kopproteina saturs ir lopbaribas kvalitates noteicoSais raditajs.
Protetna ievakumu ar pirma plavuma zales razu bitiski ietekm@ja izmantota
Skirne (p < 0.01) visos zelmena izmanto$anas gados. Lielaka proteina kopieguve
katrd izmantoSanas gada (vidgji no 321 lidz 1177 kg ha™) bija auzenu tipa
auzenairenes Skirn€m ‘Felina’ un ‘Hykor’. Augstako proteina kopieguvi STm
Skirn€m nodrosinaja ne tikai to laba raziba, bet ar1 augstaks kopproteina saturs
sausna, salidzinjuma ar citam kirném. Skirnei ‘Punia’ bija augstaka proteina
kopieguve  katra  izmantoSanas gada  (vid§ji no = 241 lidz
616 kg ha™) starp airenu tipa $kirném.

Kopprotelna saturu sausna, ka arf ta ievakumu ar pirma plavuma zales
razu, butiski (p < 0.01) ietekmgja slapekla meslojuma normas palielina$ana no
120 uz 180 kg ha™ visos zelmena izmantoSanas gados. Pirmaja izmanto3anas
gada vidgjais kopproteina ieguves pieaugums, bija par 88 kg ha™ vai 20%.
Otraja zelmena izmantoSanas gada vid&jais kopproteina ieguves pieaugums, bija
par 75 kg ha™ vai 42%, bet tresaja par 131 kg ha™ vai 56% (8. tabula / Table 8).
Lielakais kopproteina ieguves pieaugums trijos zelmepa izmanto$anas gados
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konstatéts hibridai airenei ‘Tapirus’ un airenu tipa auzepairenei ‘Punia’
(attiecigi par 350 kg ha™* vai 48% un par 363 kg ha™ vai 37%).

8. tabula/ Table 8
Kopproteina ieguve pirmaja plavuma trijos zelmena izmantoSanas
gados, kg ha™* (vidgji tris séjas ciklos)
First cut crude protein yield for three years of sward use, kg ha™
(average for three sowing cycles)

- N Kopproteina razas picaugums /
Crude prlét(; Ii) rll) r;i:eelzjngtrilzlz_iZ/O kg ha't Increase of crude protein yield at
Skirne / ’ N180, kg ha™
Variety |Izmanto$anas gads / Year of sward use|IzmantoSanas gads / Year of sward use
Pirmais / Otrais / TreSais / | Pirmais/ Otrais / TreSais /
First Second Third First Second Third
Spidola 385 173 169 111* 52* 140*
Tapirus 394 131 208 126* 102* 122*
Perun 493 157 241 125* 97* 106*
Punia 559 192 220 113* 99* 151*
Lofa 458 164 205 66 60* 134*
Hykor 639 278 320 80 85* 98*
Felina® 1170 330 330 15 35 246
Saikava® 310 192 178 67 69 48
Videji /
Mean 551 202 234 88 75 131
Sx 96 24 21 14 9 20

! viena sgjas cikla izméginajumu rezultati / one sowing cycle trial results;

2 divu sgjas ciklu izm@&ginajumu rezultati / two sowing cycles trial results;

* §kirném ar tris s§jas ciklu izmeginajumu rezultatiem razas pieaugums btisks 95%
ticamibas ltmeni / yield increase significant at the 95% probability level for varieties
with three sowing cycles trial results.

KokS$kiedras frakciju NDF un ADF saturs Vidgji trijos izmanto$anas
gados zemaks bija ganibu airenei ‘Spidola’ (attiecigi 43% un 24%). Pargjam
airenu tipa $kirném NDF saturs bija robezas no 46% lidz 50%, bet ADF saturs
bija robezas no 27% lidz 30%. Abam auzenu tipa auzepaireném ‘Hykor’ un
‘Felina’ bija augstaks vidéjais NDF (attiecigi 56% un 58%) un ADF (attiecigi
33% un 33%) saturs.

Sausnas Sagremojamiba ir viens no zales lopbaribas kvalitates
noteicosajiem faktoriem. Vidgji trijos izmantoSanas gados augstaka sausnas
sagremojamiba bija ganibu airenei ‘Spidola’ (76%). Pargjam airenu tipa
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Skirném sagremojamiba bija robezas no 69% Iidz 73%. Vidgji trijos
izmantoSanas gados, auzenu tipa auzenairenem ‘Felina’ un ‘Hykor’, sausnas
sagremojamiba bija zemaka (attiecigi 61% un 65%). Visos trijos zelmena
izmantoSanas gados, konstatéta bitiska negativa korelacija starp sausnas
sagremojamibu un Kokskiedras frakciju NDF (p < 0.001), ka arT kokskiedras
frakciju ADF (p < 0.001)

Neto energija laktacija (NEL), ka lopbaribas kvalitates raditajs ir
ciesi saisttta ar ADF saturu sausna. Vidgji trijos izmantoSanas gados augstakais
NEL bija ganibu airenei ‘Spidola’ (6.7 MJ kg™ sausnas). Pargjam airenu tipa
skirndm NEL bija robeZas no 6.2 lidz 6.5 MJ kg™ sausnas. Abam auzenu tipa
auzenaireném ‘Felina’ un ‘Hykor’, NEL bija zemaka (6.0 MJ kg’ sausnas),
vidgji trijos izmantoSanas gados.

Abu kokskiedras frakciju raditaju pieaugums, ka ar1 sagremojamibas
un neto energijas raditaju pazeminasanas treSaja zelmepa izmantoSanas gada
liecina, ka zalaugu lopbaribas kvalitati iespaido zelmena vecums.

Visos zelmena izmantoSanas gados, NDF un ADF saturu sausna,
sausnas sagremojamibu un NEL raditajus bitiski ietekm&a izmantota Skirne
(p < 0.01). Visos zelmena izmantoSanas gados, biitiska slapekla méslojuma
ietekme uz NDF un ADF saturu sausna, sausnas sagremojamibu un NEL, netika
konstatéta (p > 0.05).

Fotosintétiska darbiba

Zalaugiem lapas ir ne tikai galvenais fotosintezgjoSais organs, bet ar
novacama razas dala. Sausnas razas pieaugums stiebrzalém ir ciesi saistits ar
lapu virsmas laukuma palielinajumu. Konstatéta butiska (p < 0.01) pozitiva
sakariba starp sausnas razu un lapu laukuma indeksu (LLI), pavasara ataugSanas
laika lidz pirmajam plavumam (3. att. / Fig. 3).

Lapu virmas laukuma ietekme uz fotosintézes tiro produktivitati (FTP)
ir atSkiriga dazados ataugSanas perioda posmos. AtaugSanas perioda sakuma pat
neliels lapu virsmas laukuma palielingjums nodrosSina augtaku fotosintézes
produktivitati. Lapu virsmai sasniedzot maksimalo lielumu, kad saules gaisma
tiek izmantota visoptimalak, FTP pieaugums neseko. Augstaka fotosintézes tira
produktivitate robezas no 10.2 lidz 12.7 g m? x diennakti auzenairenes, hibridas
airenes un ganibu airenes Skirn€m noveérota pie lapu laukuma indeksa robezas
no 1.1 Iidz 3.4, ko sasniedza 24 — 32 dienas p&c vegetacijas atjauno$anas. Sos
raditajus liela mera ietekméja meteorologiskie apstakli lapu veidoSanas laika.
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Sausnas raza /
Dry matter yield, t ha™

y = 1.6123x + 0.0586
1 "; » R?=0.5273
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Lapu laukuma indekss / Leaf area index

3. att. Sausnas raza atkariba no lapu laukuma indeksa (p<0.01).
Fig. 3. Relationship between leaf area index (LAI) and
plant dry matter yield, t ha™ (p<0.01).

Linearas regresijas analizes rezultati liecina, ka vairakuma gadijumu
butiska lapu virsmas laukuma indeksa ietekme uz fotosintgzes tiro produktivitati
nepastav. Palielinoties lapu virsmai, vérojama tendece FTP samazinaties, uz ko
norada negativais korelacijas koeficients. Izp€mums bija 2003. gads, kura
konstatéta butiska pozitiva korelacija starp lapu laukuma indeksu un
fotosintézes tiro produktivitati, jo stiebrzalém jau bija vérojams lapu laukuma
samazinajums, augiem novecojot (9. tabula / Table 9).

9. tabula/ Table 9
Lapu laukuma indeksa ietekmes uz fotosintézes tiro produktivitati
raksturojums
Effect of leaf area index on the net photosynthesis productivity

Linearas korelacijas Determinacijas _
Gads / Year koeficients r / koeficients R?/ p-vértiba
Correlation coefficients R-squared value R? /'p-value
2003 0.665 0.442 0.001
2004 -0.374 0.140 0.050
2005 -0.258 0.067 0.185
2006 -0.137 0.019 0.488
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Sausnas razas pieaugums stiebrzalém ir cie$i saistits ar un lapu
virsmas laukuma palielindjumu, ko apstiprinaja arT miisu petijumu rezultati.
Palielinoties lapu virsmas laukumam, savstarp€ja no€nojuma dél, FTP raditaji
samazinas. Sakaribu starp fotosintézes tiro produktivitati un sausnas razu,
visos izmégindjuma gados raksturoja vaja negativa lineara korelacija
(10. tabula / Table 10). Tomér $Ts sakaribas bija bitiskas 95% ticamibas
liment tikai 2004. un 2005. gados.

10. tabula / Table 10
Fotosintézes tiras produktivitates ietekmes uz sausnas razu raksturojums
Effect of net photosynthesis productivity on the dry matter yield

Linearas korelacijas Determinacijas _
Gads / Year koeficients r / koeficients R?/ p-vértiba
Correlation coefficients R-squared value R? /p-value
2003 -0.176 0.031 0.445
2004 -0.587 0.344 0.001
2005 -0.384 0.148 0.044
2006 -0.195 0.038 0.321
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SECINAJUMI

Parbauditas auzenairenes un vélina hibridas airenes Skirnes ir piemeérotas
s€klu ieguvei un daudzgadigu zalaju zelmenu ierikosanai Latvijas
agroklimatiskajos apstaklos. Agrina hibridas airenes Skirne sliktas
ziemcietibas dél nav pieme&rota izmantosanai Latvijas apstaklos.

Auzenairenes un hibridas airenes sausnas un s€klu razas, ka ar1 kvalitates
veidoSanos btiski ietekmgja vairaki faktori: §kirne, meteorologisko faktoru
kopums konkrétaja gada, zelmena izmantoSanas gads, slapekla méslojums,
ataugSanas periods, fotosintetiska darbiba, se€klu razu veidojoSie
strukt@irelementi.

Zelmena izmanto$anas gados, sausnas razas ganibu airenes, hibridas airenes
un auzenairenes Skirném veidojas lidzigi. Razigakam skirném bija
raksturiga augstaka vid€ja sausnas raza visoS izméginajuma gados. Visas
pétamas sugas neskatoties uz genétiskajam atSkiribam, 1idzigi reagéja uz
zelmena novecoSanos, ka arl meteorologisko faktoru iedarbibu.

Auzenairenes un hibridas airenes zelmena izmantoSanas gaita pieauga
ziemoSanas apstaklu ietekme uz pirma plavuma razas veidoSanos.
Konstateéta seciga ziemcietibas raditaju samazinasanas pa zelmena
izmanto$anas gadiem.

Slapekla méslojuma norma N120 kg ha® nodrogina seklu razas ieguvi no
600 lidz 1000 kg ha™ hibridas airenes un auzenairenes séklaudzesanas
s€jumos.

Augstaka fotosintézes tira produktivitate auzenairenes, hibridas airenes un
ganibu airenes $kirném, no 10.2 lidz 12.7 g m? x diennakti, novérota pie
lapu laukuma indeksa no 1.1 lidz 3.4, ko sasniedza 24 — 32 dienas péc
vegetacijas atjauno$anas. Sos raditajus liela méra ietekméja meteorologiskie
apstakli lapu veidoSanas laika.

Auzenu tipa auzenairen€m bija augstaks kopproteina saturs sausna un
mijiedarbiba ar augstaku sausnas razu tas nodrosinadja lielaku kopproteina
razas ieguvi no pirma plavuma.

Airenu tipa auzepairen@m, salidzinajuma ar auzenu tipa auzenaireném
konstatéti labaki $adi sausnas kvalitates raditaji: sausnas sagremojamiba,
neitrali skalotas un skabi skalotas kokskiedras saturs sausna un neto
energija laktacija.
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9. Parbauditajam auzenairenes Skirne€m raksturigi divi krasi atSkirigi genotipi
— airenu un auzenu. Tiem ir at8kiriga ziedkopas uzbiive, augu garums un
veldres izturiba.

10. Konstatétas plasas atSkiribas $kirpu ietvaros morfologiskam pazimém un
seklu razu veidojoSiem struktirelementiem — augu garumam, generativo
dzinumu skaitam, ziedkopas garumam, ziedkopas masai, varpinu skaitam
ziedkopa.
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INTRODUCTION

Perennial herbage plants are the most important and inexpensive source
of food means forming the forage base for livestock in Latvia. These plants
supply practically all nutrients necessary for the life of animals. Yielding ability
and quality are traits that are more easy purposefully regulated in perennial
herbages than in other fodder crops.

Rural development in Latvia is aimed at balanced development of
efficient and sustainable production of agricultural commodities and farm produce
contributing to development of countryside as vital socio-economic space. In
Latvia as EU member state, agricultural policy is developed in harmony with EU
common policy, and it has become an additional factor to be considered.

Productive longevity of grassland swards provide long-term and stable
output of animal products under less favourable climatic conditions, reduce
production costs and save resources. Proper utilisation of grassland swards favour
farming efficiency. In each region, species and varieties of forage plants suited to
local growth and climatic conditions are to be utilized for these purposes.

The climate in Latvia is favourable for the production of herbages.
Valuable grasses produce good yields high in nutritive value and lower in
harvest losses than forage legumes. The following grass species are considered
valuable: perennial ryegrass (Lolium perenne L.), Italian ryegrass (Lolium
multiflorum Lam. ssp. italicum A.Braun), meadow fescue (Festuca pratensis
Huds.), smooth meadow grass (Poa pratensis L.), timothy (Phleum pratense L.),
meadow foxtail (Alopecurus pratensis L.), cocksfoot (Dactylis glomerata L.), tall
fescue (Festuca arundinacea Schreber), tall oatgrass (Arrhenatherum elatius (L.)
P.Beauv. ex J.Presl & C.Presl), upright brome (Bromus inermis Leyss.), reed
canarygrass (Phalaris arundinacea L.), creeping bentgrass (Agrostis alba L.).

Out of the wide range of grasses in Europe, the genus Lolium is the most
important among ryegrasses excelling with productivity and forage quality. The
most representative species are perennial ryegrass and Italian ryegrass. Ryegrasses
have the advantage of rapid growth, high productivity and excellent forage quality.
However they are more suited to intensive utilisation and mild climatic conditions.
The genus Festuca has worldwide distribution in different climatic regions, in Latvia
as well. Fescues in turn excell with longevity, good winter hardiness, and resistance
to diseases and unfavourable climatic conditions. Fescues are also high-yielding,
however less valuable than ryegrasses in terms of feed quality.

For a long while attempts have been made to combine the positive
traits of both genera - Lolium and Festuca - and develop new varieties by
crossing. The first attempts of crossing ryegrasses and fescues have been made
in England since 1933 when Italian ryegrass (L. multiflorum var. Italicum) and
tall fescue (F. arundinacea) were crossed, but the first hybrid variety ‘Kenhy’
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was obtained in 1977. In 1999 in Latvia, at the Research Institute of Agriculture
of the Latvia University of Agriculture (LLU) festulolium variety ‘Saikava’ was
developed - a result of crossing Italian ryegrass, perennial ryegrass and meadow
fescue (L. multiflorum x L. perenne x F. pratensis), which is registered in EU
catalogue under the classification of hybrid ryegrasses (Lolium x boucheanum Kunth).

Festulolium (x Festulolium Asch. & Graebn.) is a new and little
investigated herbage species not only in Latvia, but in Europe and in the world
as well. In EU, festulolium is acknowledged the most prospective herbage
species in the context of sustainable agriculture development.

Research goal was to investigate determinant factors of productivity
formation in festulolium and hybrid ryegrass swards used for herbage mass and
seed production under agro climatic conditions of Latvia.

Research tasks:

e determine suitability of festulolium and hybrid ryegrass to long-term
grassland sward establishment under agro climatic conditions of Latvia;

e study out festulolium and hybrid ryegrass productivity formation in
optimised nitrogen fertiliser backgrounds;

o determine most important phytometric indices for festulolium and hybrid
ryegrass;

e investigate determinant factors of seed productivity and yield formative
elements for festulolium and hybrid ryegrass;

e investigate dry matter quality of festulolium and hybrid ryegrass.

Novelty of the research:

e suitability of festulolium and hybrid ryegrass for grass forage and seed
production has been studied out for the first time under agro climatic
conditions of Latvia;

e determinant factors of festulolium and hybrid ryegrass productivity have
been determined in optimised nitrogen fertiliser backgrounds;

e phytometric indices of festulolium and hybrid ryegrass swards have been
investigated;

o determinant factors of seed productivity and yield formative elements have
been investigated in festulolium and hybrid ryegrass swards.

Research results have been summarized and presented in 23 scientific
publications in Latvian and English, including rewieved scientific publications
and books of abstracts of international scientific congresses, conferences and
symposiums, as well as in 3 popular-science publications. Research results have
been reported in 8 oral and 12 poster presentations in international scientific
conferences.
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MATERIALS AND METHODS

Field trials were conducted at the Research and Study Farm ,,Vecauce”
of the Latvia University of Agriculture (LLU) over the period from 2002 to
2007 in different parts of one trial field on a calcareous sod-gleysolic soil (Luvic
Epigleyic Phaeozem (Calcaric) — WRB 2006), fine sandy loam (medium
cultivated, medium deep to deep arable layer, medium high humus content).
Soil pHyc — 7.2, plant available phosphorus (P,0s) — 579 mg kg™, potassium
(K,0) — 238 mg kg™, humus content 31 g kg™,

Sowing in trial plots was performed in three years: in May of 2002,
2003 and 2004 in complete block design with four replications, recorded area of
a plot — 8 m®. Grasses were row-seeded using an experimental seeder ,,Hege
807, row spacing — 11 cm. For each sowing year (cycle) trial was established in
two parts — swards used for herbage production and swards used for seed
production, in each separate trial part seven varieties of grasses were tested in
two nitrogen fertiliser backgrounds. Perennial ryegrass, hybrid ryegrass and
festulolium varieties (1. tabula / Table 1) in the breeding of which parental
species represent different species were used in trials.

Developed in Latvia, variety ‘Saikava’ in EU catalogue has been
registered as hybrid ryegrass (Lolium x boucheanum Kunth), however in trials it
is estimated as festulolium (xFestulolium), because its parental species used in
crossing represent two genera — fescue (Festuca) and ryegrass (Lolium).

Herbage production swards. The sowing rate of grasses was 1000
germinating seeds per m% In the year of sowing, nitrogen (N) — 108 kg ha™,
phosphorus (P,0s) — 78 kg ha™ and potassium (K,0) — 90 kg ha™* were applied
as preplant fertiliser. In the production year of grass sward, 78 kg ha™ P,Os and
90 kg ha™ K,O were applied as preplant fertiliser in both fertiliser backgrounds
prior to the commencement of vegetation. In the first fertiliser background the
nitrogen fertiliser rate was N 1200.40+40), in the second fertiliser background it
was N 180(go+60+60)- The nitrogen fertiliser was split into three applications — for
the first time prior to the commencement of vegetation, for a second time after
the first cut and for the third time after the second cut.

Herbage yield in the vegetation period was recorded by direct method
when the grass was harvested from a plot and weighted. In three production
years herbage yield was obtained from each grass sward of each sowing year
(cycle):

Sward sown in 2002 was cut respectively in 2003, 2004 and 2005;

Sward sown in 2003 was cut respectively in 2004, 2005 and 2006;

Sward sown in 2004 was cut respectively in 2005, 2006 and 2007.

Seed production swards. The sowing rate of grasses was 600
germinating seeds per m? In the year of sowing, nitrogen (N) — 108 kg ha ™,
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phosphorus (P,0s) — 78 kg ha™ and potassium (K,0) — 90 kg ha™ were used as
preplant fertiliser. In the year of seed production prior to the commencement of
vegetation phosphorus (P,Os) — 104 kg ha* and potassium (K,0) — 150 kg ha™*
were applied as preplant fertiliser in both fertiliser backgrounds. The nitrogen
fertiliser rate 90 kg N ha™* in the first fertiliser background and 120 kg N ha *in
the second fertiliser background were one-time applied prior to the
commencement of vegetation.

The seed yields obtained in the first production year were measured
and analysed (respectively in 2003, 2004 and 2005). Plots were harvested for
seed at the onset of seed ripening using grain harvester Hege — 140, both yields
of seed and straw were measured.

Observations, recording and analyses

Swards used for herbage production
e Winter hardiness for trial varieties was accessed visually (in accordance

with the regulation No. 6 of the Ministry of Agriculture of the Latvia
Republic of 20/06/2003), using a scale 1 — 9, where 9 is very good winter
hardiness, plants have fully survived and 1, where plants are completely
winterkilled.

e Parameters of photosynthetic activity for the sowing years 2002 and 2003
swards were estimated in the first production year, but for the sowing year
2004 sward — in the first and second production year. Samples of grasses
were collected in the period from the renewal of vegetation in spring till the
first cut with a 7 to 10 days interval from 0.05 m? area in two replications.
The leaf area index (LAI) was determined by disk method, net
photosynthesis productivity (NPP) by the method described by C. West,
G. Briggs and F. Kidd (Huuumoposud u ap., 1961).

e Yields of herbage mass were recorded for three cuts in vegetation season,
dry matter yields were determined according to ,,Value for Cultivation and
Use Testing of Plant Varieties (VCU)” (regulation No. 6 of the Ministry of
Agriculture of the Latvia Republic of 20/06/2003).

e At LLU Analytical Laboratory for Agronomy Research, the first cut
herbage dry matter yield was analysed for the following quality indices:
total N, crude protein content in herbage dry matter was calculated as total
N x coefficient 6.25 (ISO 5983-2: 2005), neutral detergent fibre NDF (LVS
EN ISO 16472: 2006); acid detergent fibre ADF (LVS EN ISO 13906:
2008); the dry matter digestibility in vitro (cellular method); net energy
lactation NEL MJ kg™.

e Spreading of snow mould infection in grass swards was detected in spring
2005. Severity of the disease was accessed using a scale 1 — 9, assuming
that 1 — disease symptoms are not evident, all plants are healthy; 9 — all
plants are diseased.
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Swards used for seed production
e Winter hardiness for trial varieties was accessed visually (methods like

those as in chapter on cutting).

e Resistance to lodging was estimated visually (according to regulation No. 469
of the Cabinet of Ministers of the Latvia Republic), where 9 — sowing is
practically free from lodging, stems are in vertical position; 1 — sowing is
completely lodged.

e  Generative tiller number was determined in each trial plot with a frame for
0.05 m? area.

e Plant length was measured in four places of each trial plot.

e Prior to seed harvest paired samples were taken from each trial plot, 25
flower heads were analysed. The following parameters of seed productivity
formation were determined: length of a flower head (cm), weight of a
flower head (g), spikelet number per flower head (p.).

e Seed yield data are expressed at 100% seed purity and 15% standard
moisture.

e Yield of the above-ground biomass is expressed by summing straw weight
and non-purified seed weight expressed at 15% moisture.

o 1000-seed weight was determined for purified seed according to ISTA
standards.

For data processing, analysis of variance, simple and multiple linear
regression analyses were employed. Data probability level was estimated using
Fisher’s criteria.

Description of meteorological conditions

Meteorological information was provided by automatic meteostations
»,Hardi Metpole” and ,,Dacom Metapole” located at LLU Research and Study
Farm ,Vecauce” and by the nearest weather station in Dobele. Weather
conditions in 2002 were favourable for the growth and development of grasses
contributing to better establishment and strengthening of stand. Meteorological
situation in 2003 was satisfactory for the growth and development of grasses
and very good for seed production. All the growing season of 2004 was
exceedingly good for vegetative growth of grasses, but excess of moisture had a
negative impact on seed yield. The year 2005 was satisfactory both for the
growth and development of grasses and seed production. Due to drought, the
season of 2006 was unfavourable for vegetative growth. All season long, the
year 2007 was favourable for vegetative growth.
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RESULTS
Productivity of sward and its determinant factors

Winter hardiness. Wintering conditions differed among trial years and
that is why results characterising winter hardiness were different. In the first
production year all trial varieties showed good mean values of winter hardiness.
‘Punia’ (developed in Lithuania) was most winter hardy but perennial ryegrass
‘Spidola’ and festucoid (F) type festulolium ‘Hykor’ were somewhat less hardy
than ‘Punia’ (2. tabula / Table 2).

Good winter survival of ‘Punia’ and ‘Spidola’ may be related to their
origin, because in breeding new varieties under Baltic climatic conditions more
emphasis has been placed on winter hardiness.

Winter survival was the lowest for loloid (L) type festulolium ‘Lofa’
and late hybrid ryegrass ‘Tapirus’, however 6.8 points is also a good result for
Latvian conditions. Also in the second and third production year Lithuanian
variety ‘Punia’ and F type festulolium ‘Hykor’ were superior in winter
hardiness. Hybrid ryegrass ‘Tapirus’ and L type festulolium ‘Lofa’ showed the
lowest winter hardiness.

In three production years of swards, consecutive reduction in
parameters of winter hardiness was stated for all trial varieties. Reduction was
more rapid for L type festulolium varieties than for F type festulolium varieties.
The most rapid reduction in parameters of winter hardiness was stated for
variety ‘Lofa’. The results of three-factor analysis of variance show that variety
used and specific production year of sward had significant influence on results
of winter hardiness, but the influence of N fertiliser rate, in its turn, was
non-significant.

Winter hardiness in 2004/2005 was lower for all trial varieties due to
snow mould infection. It was caused by a cover of snow on unfrozen soil in
winter. Significant (p < 0.05) correlation between the level of infection and
winter hardiness of varieties was established.

In swards used for seed production, mean values of winter hardiness
were higher for F type festulolium varieties ‘Felina’ and ‘Hykor’ (respectively
7.8 and 7.7 points). ‘Punia’ (developed in Lithuania) with 7.5 points and
‘Saikava’ (developed in Latvia) with 7.3 points were somewhat behind the
above-mentiond varieties. The lowest mean value of winter hardiness
(6.6 points) was detected for L type festulolium ‘Lofa’ and late hybrid ryegrass
‘Tapirus’. Poor survival in the severe winter 2002/2003 was the cause why early
hybrid ryegrass ‘Ligunda’ (winter hardiness 2.5 points) was excluded from trials
in subsegent sowing years and instead of it variety ‘Felina’ was included in seed
production trials.
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Dry matter yield

Cutting regime consisted of three cuts, which is the average number of
cuttings appropriate for cultivated grassland swards in Latvia. Most of the dry
matter yields were produced by the first cut grass. Average dry matter yield of
the first cut in three years of production was 4.89 t ha™ or 49% of the annual
yield. Higher dry matter yields of the first cut grass were produced by the
varieties that characterised with higher total dry matter yields. The influence of
winter hardiness on dry matter yields of the first cut grass was different among
different production years of sward. The influence of winter hardiness increases
with the increase of sward age, and it was higher in the third production year. In
the first production year, the influence of winter hardiness on dry matter yield of
the first cut grass was low (coefficient of linear regression by, = 0.54) and
non-significant (p > 0.05), in the second production year in turn it was higher
(byx = 0.61) and significant (p < 0.01). In the third production year, the
influence of winter hardiness was significant (p < 0.01), and it was the highest
(byx = 1.03), as it is suggested by coefficients of linear regression.

All trial varieties produced low dry matter yields in the second cut
under the influence of meteorological conditions — warm and dry weather in
mid-summer during several trial years. Average dry matter yield of the second
cut in three years of production was 2.09 t ha™* or 21% of the annual yield.

In the first production year, significant differences in mean dry matter
yields were found for festulolium, hybrid ryegrass and perennial ryegrass
varieties. F type festulolium variety ‘Felina’ was the most high-yielding,
however it should be considered that these are only one sowing year results.
Analysis of variance in all production years was employed for varieties with
three sowing cycle trial results (n = 24). Comparison among varieties with three
sowing cycle trial results showed, that the highest mean values of herbage dry
matter yields in the first production year were obtained with another F type
festulolium variety ‘Hykor’ and L type festulolium varieties ‘Punia’ and ‘Perun’
(3. tabula / Table 3).

In the second production year, mean values of the dry matter yields for
festulolium, hybrid ryegrass and perennial ryegrass varieties were significantly
lower than in the first production year. For perennial ryegrass, the dry matter
yields in the second production year decreased by 3.03 t ha™* or 33%. Similar
yield decrease — by 36% was observed for hybrid ryegrass and L type
festulolium varieties, which accounted for 4.40 and 4.78 t ha™, respectively.
Considerably lower drops in productivity, by 2.46 t ha™ or 17% between the
first and second production year was found for F type festulolium ‘Hykor’,
however it was also significant. For another F type festulolium variety ‘Felina’
(one sowing cycle trial results) this drop in productivity was also 17%.
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In the third production year, the average dry matter yield of herbage
was significantly lower than in the second production year, however decline in
productivity was not so rapid as it was observed between the first and second
production year. For perennial ryegrass, reduction in total dry matter yield
between the first and third production year was 42% and accounted for
3.82 t ha™. Similar yield reduction was observed for hybrid ryegrass and L type
festulolium varieties  (respectively 45% and 44%), which accounted for
5.49 and 5.73 t ha™ respectively. F type festulolium varieties were more stable in
productivity with less reduction in yielding ability — 35% .

The dry matter yield differences among varieties in sowing cycles
formed similarly. Varieties that characterised with higher mean dry matter
yields were also higher-yielding in all years of sowing cycles, respectively
lower-yielding varieties produced lower yields of dry matter also in each of the
trial year. The same relationships were also observed among three production
years of sward. It allows conclusion that varieties included in this trial,
regardless of their genetic differences, show similar response to ageing of sward
and to influence of climatic factors.

In three production years, higher mean dry matter yields were produced
with F type festulolium ‘Hykor’ (12.38 t ha™). Also other variety ‘Felina’,
according to one sowing cycle trial results, had high mean dry matter yields
(13.14 t ha™). “Perun’ (10.63 t ha™) and ‘Punia’ (10.36 t ha™) excelled with
yielding ability among festulolium varieties of L type.

Nitrogen fertiliser rate increase from 120 to 180 kg ha™ provided
significant increase of mean dry matter yields for all festulolium, hybrid
ryegrass and perennial ryegrass varieties in all production years.

In the first production year, the influence of rised rates of nitrogen
fertiliser on the increase of dry matter yield was different for festulolium
varieties of both L and F type. For L type festulolium varieties ‘Perun’, ‘Punia’,
‘Lofa’ and ‘Saikava’, increase of N fertiliser rate from 120 to 180 kg ha™
resulted average dry matter yield increase of 2.46 t ha™ or 21%. In turn
for F type festulolium varieties ‘Hykor’ and ‘Felina’, the positive effect of the
increased nitrogen fertiliser rates on crop yield increase was less expressed. For
these varieties, the average increase of dry matter yield was only 1.18 t ha™ or
8% (1. att. / Fig. 1). In the second and third production year, differences in dry
matter yield increase among festulolium varieties of L type and F type are not
found.

The value of the determinant factors influence on dry matter yield
formation indicate, that cutting as a factor provides the greatest differences
between the herbage dry matter yields in the first and third production
year (4. tabula / Table 4). The high influence of cutting factor may be explained
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not only with the changes in regrowth rate, but also with differences in
meteorological conditions during growing season.

Variety used was an important factor in the formation of yield
differences in all production years of sward. The value of the influence of the
variety factor was the highest in the second production year. Though the
increase of nitrogen fertiliser rates provided significant increase in the mean dry
matter yields, nevertheless the influence of this factor was the lowest. The low
influence of the nitrogen fertiliser factor may be possibly explained with
optimised nitrogen fertiliser rates applied in the trial when unfertilised control
treatment was not used. Regrowth of grass after cutting is influenced not only
by meteorological conditions but also by regrowth ability of specific grass
species. It is indicated by the significant influence of variety and cutting factors
interaction effect on the yield of dry matter in all production years of sward.

Climatic and meteorological conditions in particular influence the
productivity of perennial grasses to a great extent. The influence of
meteorological factors was estimated comparing different trial years as a total of
meteorological factors in specific trial year.

Results showed significant differences in the dry matter yields between
production years of sward. In both nitrogen fertiliser treatments, production year
of sward provided the greatest variation in data for the first cut yield, but
meteorological conditions as a factor were also significant (5. tabula / Table 5).
The great influence of sward production year and meteorological conditions
interaction effect on the dry matter yield should also be noted. Though the
second-cut yields in several trial years were exceedingly low due to dry and
warm weather, nevertheless the influence of meteorological conditions was not
determinant one. The greatest variation in data of the second-cut and third-cut
yield was provided just by interaction between production year and
meteorological conditions. The influence of interaction effect was higher than
the influence of separate factors. It suggests that with ageing of sward herbage
plants respond to adverse weather conditions more sharply.

In vegetation season the value of the influence of variety on vyield
differences formation in yield increases, and the influence of variety factor is
higher in the third cut. In turn the influence of a specific production year
decreases, and it was lower in the third cut than in the first and second cut.

Seed yield

Three year mean values for seed yields show, that the highest yields of
seeds were produced by L type festulolium varieties ‘Lofa’ (1252 kg ha™) and
‘Saikava’ (1049 kg ha™), but hybrid ryegrass ‘Tapirus’ (686 kg ha™) gave the
lowest yields of seeds (6. tabula / Table 6). Though the seed yield (one trial
year results) of early hybrid ryegrass variety ‘Ligunda’ was the lowest compare
to other varieties, however the mean seed yield (641 kg ha™) was sufficiently
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high regardless of poor winter hardiness and low productive tiller number. It
shows potential of possibly high seed yields under climatic conditions of
Western Europa, however this variety is not suited to Latvian climatic
conditions.

Increasing amount of nitrogen fertiliser from 90 to 120 kg ha™ provided
significant increase in seed yields for all trial varieties. With the increase of seed
yields under the influence of nitrogen fertiliser, differences between festulolium
varieties of both types are not stated. For L type festulolium varieties ‘Saikava’,
‘Perun’, ‘Punia’ and ‘Lofa’, the average seed yield increase was 122 kg ha™ or
13%, but for F type festulolium varieties ‘Felina’ and ‘Hykor’ it was 100 kg ha™
or 12%. For hybrid ryegrass varieties, the average seed yield increase was 65 kg
ha™ or 10%.

The influence of variety factor was greatest (n, % = 52.3) in the
formation of differences among seed yields, and it was significant
(Ffae = 130.66 > Fpos = 2.30). Under the influence of climatic and
meteorological conditions in particular, seed yields of grasses may fluctuate
considerably. A year of trial as a total of meteorological factors gave significant
(Fraxe = 97.57 > Fq g5 = 3.08) differences in seed vyields, and the influence of a
factor (n, % = 15.6) was comparatively high. Though the increase of nitrogen
fertiliser rate provided significant (Fg = 57.24 > Fqo5 = 3.93) increase of the
mean seed yields, nevertheless the comparatively low (n, % = 4.6) influence of
factors allows conclusion that N 120 kg ha™ is close to optimal nitrogen
fertiliser rate in hybrid ryegrass and festulolium swards used for seed
production.

There was stated significant (Fgye = 21.19 > Fyo5 = 1.91) influence of
variety and meteorological conditions interaction on the yield of seeds. The
influence of interaction effect (n, % = 16.9) was higher than the influence of
climatic (meteorological conditions) factor.

Determinant factors of seed yield and yield formative elements

Resistance to lodging and plant length, as agronomically important
traits, may have direct or indirect impact on seed yield formation. In all trial
years, the influence of variety on lodging resistance was significant (p < 0.001).
The influence of variety (1, % = 91.8) was considerably higher than the influence
of nitrogen fertiliser and factors interaction effect. Analysing the influence of
the nitrogen fertiliser rate on lodging resistance, differences in results were
detected in trial years. In two years (2003 and 2004), the influence of the
nitrogen fertiliser was not significant (p > 0.05). Only in 2005 it was significant
at the 95% probability level. It could be explained with high level of lodging
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observed in swards of all L type varieties in both fertiliser backgrounds. Severe
lodging of L type festulolium and hybrid ryegrass varieties requires careful
consideration whether the increased nitrogen fertiliser rates are useful at the
existing agricultural background and sowing rate of seeds.

Plant length was different for trial varieties (7. tabula / Table 7.).
F type varieties ‘Hykor’ and ‘Felina’ characterised with greater plant length, but
shorter plant length was characterisic to both varieties of hybrid ryegrass. Wide
variation in values of plant length within variety was observed for all varieties
included in trial. Significant positive correlation between plant length and
lodging resistance for L type varieties was established only in two trial years
(respectively o0z = 0.69 > r (0.05; 12) = 0.58 and oo0s = 0.64 > r (0.05; 10) = 063),
but in 2005 significant correlation was not stated (rag0s = 0.16 < r (g g5; 10) = 0.63).
Varieties of F type, irrespective of greater plant length, were more resistant to
lodging than L type varieties. Obtained results indicate, that lodging resistance
of trial varieties is not influenced by plant length but by other traits or by factors
not studied (e.g., wind speed). In all trial years, the influence of variety on plant
length was significant (p < 0.001). The influence of variety on plant length
(M, % =90.3) was considerbly higher than the influence of nitrogen fertiliser and
factors interaction effect.

The generative tiller number per m? is is an important indicative in
grass swards used for seed production. On the average for three trial years, the
generative tiller number was greater for L type festulolium varieties ‘Lofa’ and
‘Saikava’. These varieties also produced the highest yields of seeds. Variety and
nitrogen fertiliser rate had different influence on the generative tiller number in
trial years. The influence of non-studied factors was high (n, % = 45.1). Such
results, possibly, are due to great differences within varieties which made it
difficult to find out significance of the influence of studied factors - variety and
N fertiliser rate - on generative tiller number.

1000 seed weight (TSW) in research literature is most frequently
characterised as a trait of quality and not determinant indice of seed yield,
because grass seeds are very small in size. Higher mean values of TSW were
found for L type festulolium ‘Perun’ and hybrid ryegrass ‘Tapirus’. The lowest
values of TSW were stated for ‘Felina’ and ‘Hykor’. In all the three years of
trials, the influence of variety on TSW was significant (p < 0.001). The
influence of variety on TSW (1, % = 95.9) was considerably higher than the
influence of nitrogen fertiliser and factors interaction effect.

As breeding effort following the cross and parental species vary
considerably, festuloliums are morphologically different. Crossings between tall
fescue and Italian ryegrass have resulted in varieties sharply different in
morphology. Three varieties — ‘Felina’, ‘Hykor’ and ‘Lofa’ — out of all varieties
included in trials, is a result of crossing between Italian ryegrass and tall fescue
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(L. multiflorum x F. arundinacea), but flower head — panicle is observed only
for ‘Felina’ and ‘Hykor’, while ‘Lofa’ is characterised with flower head — ear.

Length of a flower head, corresponding to type of a flower head —
panicle, was shorter for ‘Hykor’ and ‘Felina’ than for other varieties that
characterise with flower head — ear. In all trial years, the influence of variety on
the length of a flower head was significant (p < 0.001). The high influence of
non-studied factors (n, % = 36.7) on the length of a flower head was stated. It
could be explained with a wide range of differences in the length of a flower
head within variety.

Weight of a flower head among L type festulolium varieties, was
higher for ‘Perun’ and ‘Lofa’. For ‘Ligunda’ this parameter was the lowest after
poor winter survival. The influence of variety on the weight of a flower head
was significant (p < 0.001), and the influence of variety (v, % = 69.2) was higher
than that of nitrogen fertiliser and factors interaction effect.

Number of spikelets per flower head, corresponding to type of a
flower head — panicle, was considerably higher for ‘Hykor’ and ‘Felina’ than for
other varieties. For L type festulolium varieties, it was greater for ‘Lofa’ and
‘Saikava’. The influence of variety on spikelet number per flower head was
significant (p < 0.001), and the influence of variety as a factor was considerably
higher (1, % =97.8) than N fertiliser and factors interaction effect.

The influence of nitrogen fertiliser rates on seed yield formative
elements and seed morphological traits, such as plant length, the generative tiller
number, TSW, length of a flower head, weight of a flower head and the spikelet
number per flower head was different in trial years. Such fluctuations in results
may be explained with considerable differences in parameters of previously
mentioned seed yield formative elements within variety. The differences within
variety at equal fertiliser rates were higher than the mean differences of
parameters in two fertiliser backgrounds.

More extended analysis of seed vyield formative elements was
performed for varieties representing L type and having ear as a flower head,
such as ‘Ligunda’, Tapirus’, ‘Saikava’, ‘Perun’, ‘Punia’, ‘Lofa’.

Analysing relationships between seed yields and evaluated quality
traits for L type varieties, significant correlation, at least in one of trial years,
was established for the tiller number per m?, ear length and the spikelet number
per ear (2. att. / Fig. 2). The generative tiller number had a positive effect on
seed yields of festulolium and hybrid ryegrass varieties in all the three years of
trials. Significant linear relationship (p < 0.05) between the generative tiller
number and seed yield was established in 2003, but in two remaining trial years
the probability level was lower (p < 0.1). The generative tiller number had a
positive effect on seed yields of festulolium and hybrid ryegrass varieties in all
the three years of trials. Significant linear relationship (p < 0.05) between the
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generative tiller number and seed yield was established in 2003, but in two
remaining trial years the probability level was lower (p < 0.1).

The spikelet number per ear had a positive effect on the yield of seeds
produced by L type varieties. Significant linear relationships (p < 0.05) between
the spikelet number and seed yield were established in all the three years of
trials. It suggests that just the spikelet number per ear could be one of
determinant factors of seed yield formation for hybrid ryegrass and L type
festulolium varieties.

Significant positive correlation in all trial years is stated between the
length of ear and weight of ear (I3 = 0.88 > r (005 12) = 0.58; 04 = 0.68 and
Fa00s = 0.76 > 1 (905 100 = 0.63). For the major trait that influences seed yield —
spikelet number per ear — significant linear relationships (p < 0.05) are
established with the length of ear in two years of trials. Relationship between
the spikelet number per ear and the length of ear was not significant
(p = 0.18 > 0.05) in 2004. With the increase of the spikelet number per ear the
weight of ear increases. Significant linear relationship (p < 0.05) is stated in
years 2004 and 2005, but in 2003 the probability level (p = 0.54 < 0.1) was
lower.

Varieties characterised with greater productive tiller number showed
the tendency of forming greater spikelet number per ear in all the three years of
trials as indicated by positive coefficients of correlation. Significant linear
relationship (p < 0.05) between the productive tiller number and the spikelet
number per ear is stated in 2003, but in two subsequent trial years the
probability level was lower (p <0.1).

Mutual correlative relationships between thousand seed weight and
seed yield as well as between other traits studied were inconsistent between
years.

Dry matter quality indices

Crude protein (CP) content is the main determinant of forage quality.
The first cut crude protein yield was significantly influenced by variety
(p < 0.01) in all production years of grass sward. Total crude protein yields in
each production year were higher (on average from 321 to 1177 kg ha™) with F
type festulolium varieties ‘Felina’ and ‘Hykor’. For these varieties, the highest
total crude protein yields were provided not only by good yielding ability, but
also by higher crude protein content in herbage dry matter as compared to other
varieties. Among L type festulolium varieties, ‘Punia’ produced higher total
yields of crude protein in each production year (on average from 241 to
616 kg ha™) .
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Crude protein content in herbage dry matter, as well as its yield
obtained with the first-cut grass were significantly (p < 0.01) influenced by the
increase of N rate from 120 to 180 kg ha™ in all production years of sward. In
the first production year, the average increase in crude protein yield was
88 kg ha™ or 20%. In the second production year it was 75 kg ha™ or 42%, but
in the third production year 131 kg ha™ or 56% (8. tabula / Table 8). The
highest increase in crude protein yield in three production years was stated for
hybrid ryegrass ‘Tapirus’ and L type festulolium ‘Punia’ (respectively
350 kg ha™ or 48% and 363 kg ha™ or 37%).

Acid and neutral detergent fiber (ADF and NDF) content in
herbage, on average for three production years, was the lowest for perennial
ryegrass ‘Spidola’ (respectively 24% and 43%). For the rest of L type varieties
NDF was in the range of 46% to 50%, but ADF content ranged from 27% to
30%. Both festulolium varieties of F type ‘Hykor’ and ‘Felina’ showed higher
mean values for NDF (respectively 56% and 58%) and ADF (respectively 33%
and 33%).

The dry matter digestibility is one of the major determinant factors of
grass forage quality. On the average for three production years, perennial
ryegrass ‘Spidola’ was of higher dry matter digestibility (76%). For the rest of L
type varieties digestibility was in the range from 69% to 73%. On the average
for three production years, F type festulolium varieties ‘Felina’ and ‘Hykor’
were of lower dry matter digestibility (respectively 61% and 65%). For the three
production years, significant negative correlation is established between the dry
matter digestibility and crude fiber fractions NDF (p < 0.001) and ADF
(p < 0.001).

Net energy lactation (NEL), a parameter of forage quality, is closely
related with ADF content in herbage dry matter. On the average for three
production years, NEL was the highest for perennial ryegrass ‘Spidola’
(6.7 MJ kg™* DM). For the rest of L type varieties NEL ranged from 6.2 to
6.5 MJ kg™ DM. For both F type festulolium varieties ‘Felina’ and ‘Hykor’ NEL
was lower (6.0 MJ kg™ DM), on average in three production years.

The increase in parameters of both fiber fractions, as well as decline in
the dry matter digestibility and net energy parameters in the third production
year of sward suggest, that the quality of grass forage is influenced by the age of
sward.

In all production years of sward, NDF and ADF content in herbage dry
matter, the dry matter digestibility and indices of NEL were significantly
influenced by grass variety (p < 0.01). Significant influence of N fertiliser on
NDF and ADF content in herbage dry matter, the dry matter digestibility and
NEL was not stated (p > 0.05).

46



Photosynthetic activity

Leaves in herbage plants are not only the main organ, which take part
in photosynthesis, but also a part of the harvested yield. Increase in grass dry
matter yield is closely related with leaf area increase. Significant (p < 0.01)
positive correlation is established between the dry matter yield and leaf area
index (LAI) during regrowth period in spring till the first cut (3. att. / Fig. 3).

The influence of leaf area on net photosynthesis productivity (NPP) is
different in different periods of regrowth. In early regrowth, even insignificant
increase in leaf area contribute to higher photosynthesis productivity. When leaf
area has reached its maximum and interception of light is most optimal, the
increase in NPP is not observed. The highest NPP within a range from 10.2 to
12.7 g m™ day™ for festulolium, hybrid ryegrass and perennial ryegrass varieties
was observed at LAI values from 1.1 to 3.4, which were achieved 24 — 32 days
after renewal of vegetation. These indices were greatly influenced by weather
conditions during leaf formation.

According to results of linear regression analysis, significant influence
of leaf area index on net photosynthesis productivity does not exist in most of
cases. With the increase of leaf area, there is a tendency of NPP decrease as
indicated by negative coefficient of correlation. The year 2003 was exception
when significant positive correlation was established between leaf area index
and net photosynthesis productivity because reduction in leaf area of grasses
was observed due to senescence of plants (9. tabula / Table 9).

The increase in dry matter yield for grasses is closely associated with
leaf area increase as confirmed by our trial results. The increase in leaf area
results in the decrease of NPP indices because of mutual shading of leaves.
Relationships between net photosynthesis productivity and dry matter yields
in all trial years were characterised by weak negative linear correlation
(10. tabula / Table 10). However, these relationships were significant at the
95% probability level only in years 2004 and 2005.
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CONCLUSIONS

Trial varieties of festulolium and late maturity hybrid ryegrass are suitable
for seed production and establishment of long-term grassland swards used
for forage production under Latvian agro-climatic conditions. Early hybrid
ryegrass variety, due to low winter hardiness, is not suitable for production
under Latvian conditions.

Yields of dry matter and seeds as well as quality formation for festulolium
and hybrid ryegrass were significantly influenced by several factors:
variety, a total of meteorological factors in specific year, production year of
sward, nitrogen fertiliser, regrowth period, photosynthesis activity, and seed
yield formative elements.

Dry matter yields obtained with perennial ryegrass, hybrid ryegrass and
festulolium varieties were equal in production years of sward. Higher-
yielding varieties characterised with higher mean dry matter yields in all
trial years. All species studied, regardless of genetic differences, equally
responded to ageing of sward and impact of meteorological factors.

The influence of winter hardiness on the first-cut yield of festulolium and
hybrid ryegrass increases with the increase of sward age. Consecutive
reduction in parameters of winter hardiness across production years of
sward is stated.

Nitrogen fertiliser rate 120 kg N ha™ provided seed yields from 600 to
1000 kg ha™ in swards of hybrid ryegrass and festulolium used for seed
production.

The highest NPP within a range from 10.2 to 12.7 g m? day™ for
festulolium, hybrid ryegrass and perennial ryegrass varieties was observed
at LAI values from 1.1 to 3.4, which were achieved 24 — 32 days after
renewal of vegetation. These indices were greately influenced by
meteorological conditions during leaf formation.

Festucoid type festulolium characterised with higher crude protein content
in herbage dry matter, and interaction with higher dry matter yield provided
higher first cut crude protein yield.

The dry matter digestibility, neutral detergent fiber (NDF) and acid
detergent fiber (ADF) in grass dry matter, as well as net energy lactation
(NEL MJ kg™) were higher for loloid type festulolium than for festucoid
type festulolium.
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9. Festulolium varieties tested are characteristic of two sharply different
genotypes — loloid (L) and festucoid (F). These genotypes differ by the
structure of a flower head, length of a plant and resistance to lodging.

10. Great differences within varieties are stated for morphological traits and
seed yield formative elements, such as plant length, the generative tiller
number, length of a flower head, weight of a flower head, and spikelet
number per flower head.
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