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Abstract. The aim of the study wasdetect the presence and concentration of the mycpiaON

in grain samples. 51 spring barley and 30 triticajgain samples grown by different crop
management practices from three years’ harvest viested using direct competitive enzyme-
linked immunosorbent assay (ELISA). A significdigot of the year was found. In 2011 the results
of barley analysis were not significantly differérdm the year of 2012 §©.05). Mycotoxin DON
was detected in the concentrations which did noeed the level specified in the EC Regulation
1881/2006 — 1.25 mg Kgreaching maximum concentration of 0r83@ kg". The dta collected in
2013 significantly surpassed the results obtainre@@11 and 2012 0.05), the average DON
concentration was 1.42 mg kgDON concentration in triticale grain samples wsignificantly
different (p<0.05) between the years. In the year 2013 mycofogiN average concentration was
2.88 mg kg and five triticale samples had exceeded the pechievel for human consumption,
reaching concentration of 5 mgkgNo effect of genotype and significant differerinesontent of
DON in organically and conventionally grown sampbesd in cereal grains grown in different
fertilizer backgrounds were foundp>0.05). However, in the year 02013 when DON
concentration was higher, the average concentrationsamples from conventional farming
3-16 times surpassed that of organic samples; ttes avith DON concentration above the limit
originated from conventional farming.

Key words:Fusarium head blight, deoxynivalenol, triticalerieag barley.

levads

Varpu fuzarioze ir tstama graudaugu sliba, Latvip tas vicgjais izplaibas tmenis
iepriekEjos gados sasniedza 5-15%. Shien skar miezus, kvieSus, rudzus, auzas, glitik c.
graudaugus. Latvj veiktos g@tijumos no ar fuzariozi infitiem graudiem izatas septias
dazdas Fusarium gints mikroskopisko &u sugas, tomr visbiezk no inficctam varpam tika
izoletas Fusarium poaeun Fusarium culmorum(Treikale et al., 2008). Fuzariozes ierogitajas
mikroskopislkis €nes noteiktos mitruma un tempenas apgtklos savos deibas procesos
produ€ zemas molekulmasas toksiskas vielas — mik@boiss Mikotoksni rada iegrojamus
ekonomiskos zauwjumus laukkopjiem un lopkopjiem, jo ar tiem irdficgraudaugi ir stami ka
dzvnieku, & cilveku veseibai. Viens no tstanakajiem mikotok®niem ir deoksinivalenols (DON),
kas ietilpst 150 radniggu toksnu — trihoteenu — grug. Sos tokmus produé dazdas
mikroskopisko &nau Fusarium sugas, bet DON visbiek izdala ar Latvija sastopa@s sugas
Fusarium graminearumn Fusarium culmoruniBoc¢arovet al, 2009; Sobrovat al.,2010). DON
ir visbiezk sastopamais graudu un targtrades produktu piesnotajs, 90%arzemju ziratnieku
parbaudtos prtikas un davnieku bafbas paraugos konsttd Sis tokms. Deoksinivalenolu
uzskata par maieri citu tokgnu Klatbatnei produki. DON veidoSanos ietekénklimatiskie
apstkli, mikotokana daudzums graudos ir lat3gs pa gadiem. K mineglais, & organiskais
slapeKa neslojums ir veicinoss faktors DON prodidanai. Pielietojot @slojumu 130 kg N Ha
kvieSu graudi ir btiski vairak piesrpoti ar DON nek graudi, kas aud@t bez papildu N
meslojuma (TajnSeket al, 2014). Biolgiski audztos graudos na@voti vairak mikotokanu
saturoSi paraugi nakkonvencioali audztos, tongr DON koncenticija konvencioali audZtos
graudos ir statistiskitiiski augsika neki organiski audetos (Kuzdralinskiet al, 2013).

Raksta rarkis ir izvertét mikotokana DON sastopaiibu ar daZdam tehnolgijam
izaudztos vasaras mieZu un ziemas télés graudos.
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Materi ali un metodes
Valsts Priekiu laukaugu selekcijas ingtifi 2011.—2013. gada iAginajumu vasaras miezu

un tritikales raZzai veiktas graudu paraugu @@ed, lai konstatu mikotokgna DON iespjamo
klatbatni un koncen@iciju. Lauka izmdginajumi tika ielkartoti gan biolgiskaj, gan
konvencionlaja augsek. Augsnes raksturojums i&ginajuma laukos atspodots 1. tabul.
Parbaudimas miezu un tritikles %irnes iz§ja 10.5-12.3 M laucihos 4 atkrtojumos ar
randomiztu izvietojumu.

1. tabulaTable 1

Augsnes raksturojums izginajuma laukos 2011.-2013. gad
Soil agrochemical properties in experimental fie[2811-2013

. o Konvencionala augseka Biologiska augseka
Augsni raksturojoSie raditaji C . : ; :
Soil indicators onventional crop rotation Organic crop rotation
2011 | 2012 | 2013 2011 | 2012 2013
Augsnes tipsSoil type Velénu podzolaugsne, asmilts Sod — podzolic, sandy loam
MieZi Barley
Augsnes pHsoil pH 5.0 5.8 5.2 5.9 5.7 5.6
P,0s, mg kg' 173.0 208.0 185.0 183.0 160.4 200.0
K,0, mg kg" 201.0 215.0 192.0 137.0 93.0 167.0
Organisko vielu saturs, % 2.9 2.3 1.9 1.7 2.3 2.1
Organic matter content, %
Tritikale Triticale
Augsnes pHsoil pH 6.3 4.6 4.7 6.0 5.8 57
P,0s, mg kg" 179.0 170.0 180.0 194.0 207.0 111.0
K,0, mg kg" 207.0 157.0 157.0 121.0 146.0 144.0
Organisko vielu saturs, % 2.1 1.9 2.1 2.2 2.1 2.8
Organic matter content, %

Mieziem konvencioflaja augsek pielietoti tis dazdi mine@la méslojuma varianti: N1—
N90, phknots razasiinenim 4 t ha, N2-N140 + fungits (epoksikonazols 126.0 g ha
fenpropimorfs 375.0 g A un N3-N140 + fungicls (epoksikonazols 126.0 g ha fenpropimorfs
375.0 g hd) + lapu ngslojums (Kristalons, baltais: N 13.0%;@ 5.0%, KO 26.0%, MgO3.0 %,
SO; 9.0%, B 0.025%, Cu 0.01%, Fe 0.07%, Mn 0.04%, M®8%, Zn 0.025%, 5 kg Hj planots
razas imenim 6 t ha. P un K normas apkinatas, vadoties g aug§u agrdimiskis izpetes
datiem, atbilstoSi ghotajai raZai.

2. tabulaTable
Meteorolgiskie apsikli 2011.—2013. gada gefacijas laika
Meteorological conditions during vegetation, 262013

Laika apstakli Gads, nenesisYear, month
-alka apstaki 2011 2012 2013
Climatic condition — — — —
janijs | jalijs | augusts| junijs | jalijs | augusts| janijs | jilijs | augusts
June | July | August | June | July | August | June | July | August
Vidgja gaisa temperata,
°C The average air 17.6 | 20.3 16.8 13.8 18.1 15.3 179  17.7 17
temperature
Vidgjais nokrigu
daudzums, mrithe 3.3 7.5 6.8 6.1 8.1 4.8 2.8 4.5 5.9
average rainfall
Vidgjais relaivais gaisa Nav Nav
mitrums, %The average 75.4 78.4 73.5 80.0 71.0| 73.0 74.0
. - datu datu
relative humidity
Lletalno_ dienu skaits, 14 16 14 16 16 19 9 6 13
Rainy days
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Tritikalei konvencioalaja augu sek pavasar pielietoti tis shpeKa papildmislojuma
varianti: N1-N60, pinots razas ilnenim 6 t ha, N2-N150 + fungitds (epoksikonazols
126.0 g hd + fenpropimorfs 375.0 g Hun N3-N150 + fungicls (epoksikonazols 126.0 gha
fenpropimorfs 375.0 g A3 + lapu neslojums (Kristalons, baltais: N 13.0%,@ 5.0%, KO
26.0%, MgO 3.0%, S£9.0%, B 0.025%, Cu 0.01%, Fe 0.07%, Mn 0.04%, M004%,
Zn 0.025%, 5 kg hY, planots razasiinenim 10 t hd. Rudef dotis P un K normas agkinatas,
vadoties pc augiu agr&kimiskas izgetes datiem, atbilstoSi photajai razai.

Petijuma ietvertas [@kSpaino miezu Kirnes ‘Jumara’ un ‘Rubiola’, kailgraudu miezu
gkirne ‘Irbe’, tris kailgraudu miezu selekcijamijas, tritikales %irne ‘Dinaro’ un tis tritikales
selekcijas hijas. No ie@tas raZzas katru gadu tika analiz17 vasaras miezu un 9-12 tritiks
variantu vicjie graudu paraugi.

Meteorolgiskie apsikli vegefacijas period trijos izneginajuma gados bijaidizigi, tomer
2013. gada vasara bija saks ar mazku lietaino dienu skaitu, zetku vidgjo gaisa relavo
mitrumu un izidzinataku gaisa vidjo temperairu (2. tab.).

Mikotoksina DON noteikSanai izmantosgraQuant® ELISA DON iminfermentatvais
tests Romer Lab Diagnostics GmbH, Ausiri&as ir bidkimiska metode, ar kuru nosaka atbilgtos
antiggna koncenticiju paraug. Mikotoksns ekstrgéts no samaltu graudu parauga ar destil
tdeni. Ekstrgétais paraugs sajaukts ar testa DONiazkonjug@tu un iepildts ar DON antivielu
izklatas mikroplags. Rezulita nolassanai izmantots mikroplasu 1t&s (Thermo Scientific
Wellwash 4 Mk 2Thermo Fisher ScientificEU) ar 450 nm absorbcijas filtru un 630 nm
diferencélo filtru.

legato datu statistiskai apattei lietots t-tests divu nesatst paraugkopu salzinaSanai un
divfaktoru dispersijas ariak bez atkrtojumiem, izmantojoMicrosoft Exceldatorprogrammu.

Rezultati un diskusijas

Mikotoksins DON tika konst&ts visos prbaudtajos paraugos, izmot divus miezu
paraugus

2012. gad. 2011. gada mieZu paraugu apal rezuliti nebija hitiski at¥irigi no
2012. gada paraugu reztiem (p>0.05). Tika konsteta mikotoksna DON Khtbatne, kas
nemirsniedza EK regulas 1881/20D&oteikto fmeni — 1.25 mg K§ sasnhiedzot maksito
koncentaciju 0.30 mg kg (3. tab.).

3. tabulaTable 3
Mikotoksina DON saturs graudos, mg kg
Content of mycotoxin DON in grains, mgkg

Graudaugu suga Statistiskie raditaji 2011 2012 2013
Cereal species Statistical indices
Vidgji Average 0.15a 0.14a 1.42b
Miezi Barley Standa_rtnovirzeStandart. deviation 0.058 0.060 2.100
Minimala vertiba Minimum 0.10 0.00 0.09
Maksinila verttba Maximum 0.30 0.20 5.00
Vidgji Average 0.26a 0.17b 2.88c
Standartnovirze
Tritik ale Triticale Standart Deviation 0.097 0.064 2542
Minimala verttba Minimum 0.18 0.05 0.14
Maksinala vertiba Maximum 0.40 0.25 5.00

a,b,c — af§irigi burti nofida uz statistiski fitisku at&iribu starp gadienstatistically significant diference
(p>0.05)

Savulart 2013. gada mieZzu graudu paraugos mikatekskoncentcija bija statistiski
batiski augsika, saidzinot ar 2011. un 2012. gada reatitm (p>0.05), un sasniedza o
raditaju 1.42 mg kd; cetriem paraugiem DON konceftija bija 5 mg kg. DON koncenticija
tritikales graudu paraugos addanas gados bijaitiski atkiriga (p>0.05).2013. gad iegditie dati

®Komisijas Regula (EK) Nr. 1881/2006, ar ko nosakenketu piegirnotiju maksinili pielaujamo
koncentaciju partikas produktos. Eiropas Savibas Oficilais Vestnesis. L 364/5.
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butiski parsniedza 2011. un 2012. gada rezul (p>0.05), kad mikotokkia DON vidja
koncenticija bija 2.88 mg kg, unpielaujamais daudzums lieto$anai uzthija pirsniegts pieciem
tritikales paraugiem, sasniedzot koncaeifu 5 mg kg'.

Sadi graudi ir izmantojami dznieku baro3anai, jo DON konceftija neprsniedza
Latvijas Republikas Ministru kabineta noteikumos. Nr11* mingto pidaujamo robezu —
8.0 mg kg

Zinatnieki ir nowerojusi pozitvu, linearu sakaibu starp DON koncericiju graudos un
fuzariozes intengiti uz varpam (r = 0.57-0.77) (Hernandez Nopstial, 2012). Ir ziams, ka
graudaugi inpa3i imemigi pret fuzariozi, ja infigSaras notiek ziedSanas laik Talaka infekcijas
attistiba var turpiaties kdz graudu nobrieSanai, ja ir labigi laika apsikli (Bai, Shaner, 2004).ar
ka varpu fuzariozes asfiba ir atkafga no 8&npu augSanai un izpldgai piengrotiem vides
apstikliem zie&Sanas un graudu veido&anaila, sliniibas izplatba un intensiite pa gadiem var
batiski at&irties, un idz ar to atkirigs var It aif mikotokgnu saturs graudos (Meidaner, 1997).
Saugd un sila 2013. gada vasara, kadnjja vidgja gaisa temperata par 4.1 °C frsniedza
2012. gadadnija vidgjo gaisa temperatu, pedéja junija dekade sasniedzot vigi 19.6 °C un bija
tikai 9 lietainas dienas, \ga veicirait mikotokgnu paaugstiitu sin€zi graudos. Mikotoksu
veidoSaa lielaka noZme ir nevis gaisa mitrumam, bet gan iztvaikoSantensitei un kogjam
saules starojuma daudzumam. AcBmva-Statica ar @Etnieku grupu konstajusi, ka liekka
mikotokgna DON koncenficija sasniegta ar fuzariozi infitos kukufizas graudos, tos inkéjot
3 nedlas 27 °C temperata (Bocarov-Stadic et al, 2009), bet DON prod@ana notiek ar
17-19 °C temperata, kada bija nogrojama 2013. gadaifija, jalija un augudt, kad So ranesu
vidgja gaisa temperata iedavas intenala no 17.01dz 17.9 °C (2. tab.).

Petijumos ir konstatts, ka daZdi mikroskopisko &u sugad-usarium graminearungelmi
produ@ DON pie atgirigam temperatram un at&iriga intensitité (Bocarov-Stagic et al., 2009).
Lidz ar to atirigo DON koncenficiju daados gados iadaja graudu raZ var skaidrot arar
at&irigu Fusariumsugu un to celmu izplditu graudaugu izBginajumos.

lzmeéginajuma netika konsta&tas statistiski @itiskas DON satura dtfibas biolgiski un
konvencioali, ka afi abos maslojuma fonos augusu graudu paraugoes0p5), tonar 2013. gad,
kad DON koncentcija bija augstka, konvencioali audZtos graudos viglais DON saturs bija
3-16 reizes augsits nek biologiski audztos graudos gan mieziem, gan téted (4. tab.). Visi
paraugi ar paaugstitu DON saturu, kas apsniedza prtika pigaujamo normu, bija audi
konvencioali.

4. tabulaTable 4
DON koncenticija graudos datlos izngginajuma variantos, mg kb
DON concentration in grains in different experima&ntariants, mg kg

AudzeSanas tehnolgija Miezi Barley Tritik ale Triticale
Crop management 2011 | 2012 2013 Vigi | 2011| 2012 2013 Vigi
Average Average

Biologiska augseka

; - 0.15| 0.17| 0.38 0.23 0.2 0.20 0.28 0.22
Organic crop rotation

Konvenciomla ~Meslojums N1 | 5| 151 563 097 | 03 016 268 1.04

Conventional| Meéslojums N3
crop rotation|  Fertilizer N3

0.18 | 0.09| 1.21 0.49 0.23 0.19 3.81 1.41

Netika konstatta hitiska %irnes (genotipa) ietekme uz DON uz&anos graudos ne
mieziem, ne tritiglei. leprieks veild petijuma esam seciusi, ka, veicot raksligu inficéSanu,
kailgraudu mieZos aridzigu inficcSaris pakipi ar \arpu fuzariozi uzkijas hitiski zemnaks
mikotokgnu daudzums nékplekSpainajos miezos (Legzdiret al.,2004), t&u Saf izmeginajuma
noerota pregja tendence un 2013. gakiailgraudu mieZu paraugos attaBtON koncenticija bija

“Ministru kabineta noteikumi Nr. 111. (2009). Notaiki par dzvnieku bafba un bathas sagvdaas
aizliegtapm vielam un batbas nekaiguma pragam.
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batiski augsika nek plekdnainajos miezos (p 0.05).

Secirajumi

1. Mikotoksins DON tika konstats visos prbaudtajos ziemas tritikles paraugos, at
koncentdcija vargja no 0.05 iz 5.00 mg kg. 96.0% mieZu paraugu satjg DON
koncentacija no 0.091dz 5.00 mg kg.

2. Graudu paraugos 2011. un 2012. gyadkotokgna DON khtbatne ne@rsniedza izmantoSanai
partika pigaujamo imeni, bet 2013. gadparbaudtajos graudu paraugos mikotaka DON
pielaujamais daudzums bijangniegtsietriem vasaras mieZzu un pieciem tétds paraugiem.

3. Izmeginajuma netika konsta@tas litiskas DON satura dtfibas biolg@iski un konvencioali,
ka ai dazdos ngslojuma fonos augusu graudu paraugosO(p5). Sugas ietvaros netika
konstatta hitiska genotipa ietekme uz DON uzkanos graudos.

Pateiaba. Darbs veikts ar Valstsgffjumu programmas NatRes projektaarfika” atbalstu, raksts
sagatavots VPP AgroBioRes projektarfika” ietvaros.

Izmantota literatura

1. Bai G., Shaner G. (2004). Management and Resisiand¢heat and Barley to Fusarium Head
blight. PhytopathologyVol. 42, p. 13-161.

2. Bocarov-Stadic A. S., Levic J. T., Stankovic S. Z., StaniSic M., Bilek S. O. (2009).
Dynamics of deoxynivalenol and zearalenone prodactly Fusarium graminearum under
laboratory conditiondn: Matica Srpska Proceedings for Natural Sciendésl116, p. 15-24.

3. Hernandez Nopsa J., Baenziger P. S., Eskridge ket Mdl. (2012). Differential accumulation of
deoxynivalenol in two winter wheat cultivars vargim FHB phenotype response under field
conditions.Canadian Journal of Plant Pathologypl. 34, p. 380-389.

4. Kuzdralisnski A., Solarska E., Mazurkiewicz J. (3D1Mycotoxin content of organic and
conventional oats from southeastern Pol&whd Control,Vol. 33, p. 68—72.

5. Legzdina L., Buerstmayr H. (2004). Comparison dédtion with Fusariumhead blight and
accumulation of mycotoxins in grain of hulless aadered barleyJournal of Cereal Science
Vol. 40, p. 61-67.

6. Meidaner T. (1997). Breeding wheat and rye for stasice toFusarium diseasesPlant
Breeding Vol. 116, p. 201-220.

7. Sobrova P., Adam V., Vasatkova Aet al (2010). Deoxynivalenol and its toxicity.
Interdisciplinary ToxicologyVol. 3(3), p. 94—99.

8. TajnSek L., Sinii¢ M., TajnSek A. (2014). The impact of wheat prodéweion the occurrence of
mycotoxins DON (deoxynivalenol) and ZEA (zeralenpoe wheat grainsT{iticum aestivum
L.). Acta agriculturae Slovenicd/ol. 103-2, p. 245-262.

9. Treikale O., Priekule 1., Pugava J., Lazareva L. (2008).akpu Fuzariozes izpldia un
mikotokgnu risks ziemas kvieS@&jsmos Latvia. Agronomijas ¥stis Nr. 10, 197.-201. Ipp.

KVIESU SKIRNU ZIEMCIET IBA, GRAUDU RAZA UN KVALIT ATE
WINTER HARDINESS, GRAIN YIELD AND QUALITY OF WHEATVARIETIES

Vija Strazdina, Valentina Fetere
Valsts Stendes graudaugu selekcijas imtstit
vijastrazdina@inbox.lv

Abstract. Winter hardiness of wheat varieties is one of hest significant traits in the Baltic
conditions. The survival of the wheat plants dunivigter and early spring time depends on local
weather conditions, genotype, physiology, amdwing technology. It is closely connected with
obtained grain yield and qualityrhe breeding companies from Europe offer high ingldvheat
varieties but they have low or middle winter haedia for farmers every year. The main goal of the
research was to evaluate winter hardiness, graéidyand quality of the local and foreign winter
wheat varieties in North Courland (Stende), to sethe most suitable varieties for growing in
Latvian farms and further breeding programs for atfen of new varieties. Two varieties
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