Latvijas Lauksimn i ecdbas universitUt e
Lauksai mni ecobas fakultUte

Augsnes un augu zinUtAu ins

Mg. agr., Mg.biolSol vita Zei pi Aa
promocijas darbs

AGROEKOLOGI SKO FAKTORU | ETBEMEUUZ R
DURZEnU RAGU IUNTKVAL

INFLUENCE OF AGROECOLOGICAL FACTORS ON YIELD AND
QUALITY OF RARELY iGROWN VEGETABLE S

ZinUt n doktkréh r (kdian Ut ne@®h.Djio&k g log & n a |

Lauksai mohezbbaai mni ecpd@si zUinmb ne s

Promocijas darba vadot ij a
Profesore, Drabibblgra pAlt sii Bx e

Promocijas darba vadot Uj a
VadogU DprlagrnLioegcae Lep s e

Promocijas darba autore )
p Ut nNigeagre Mg. bio.Sol vi ta Zei pi Aa

Jelgava
2021



ANOTUOCI JA

ZelplAal)ASJro(e2<(D2| ogisko faktoru ietekme uz
kval.iztithtGt ni skais darbs zi nUattAu j @dsk tloaruak s @ i
uni ver si tUW®&DlppJel gava, o
~ZinUtniskais darbs izstrUdUts | aika pos
DUrzkopgbas institlitO. i

Dar ba mGrvglrgtr bte k ol o giiestkeok niia kutzo rluat vi j 0 ma
ragu un kvalitUti trgs mor f@itioadidicalk)jlodweeitlag §i r 0
ar t i ¢Qynam pardgnculus. var.scolymuy un d Ur Gheideumak.o j a i (

Darba uzdevumi:

TizvUOrt Ot 1ielUs nOtdriles,eAno¢dgnda waardeldug k

agrotehnisko f akbtlbrnuo ineetteekommUo |uong iastkkaajride r

TizvUrztvlkl Ot o dUr zedag Bdpugdtse¢ mmios kaa gluakt o

atkarogbU no meteorologiskajiem apst UOkNi

Tnoteikt un novUrt Ut bi oajgrnitsekhon irslkda) tflq kut

un atrkcarmebterroIoglskajlem apstUkNlem
~Darba nevirmodt e:ei zi agrteddodmﬁgktow;tu&ﬂe(kmetud i el Us
nOtres, | odvdelrdzae Aaurat@iwgjaaksesa bnt Ot i . Visiem ¢
augsts potenciUls matUr UtUju uztura dagUdog

Dar ba hll_}sl(mdirUczglnot at bi | sfaktorgsuisy, mazgotot e h |
met e o rkand pgti Bk Bt e k mi i esplf Gmes dGrazaghu i nd G-
biologiski aktoQogvo savienojumu daudzumu tajo

ZinUtni skUO daregl ke uné zdoObtzeetAik oiprabbhbst u U1
|zprastret|audonUruzeAuverdggand»s pdlotggwk savianoj un
dagdduot ehni sko faktorU|eIMeknmerorologisko‘a

Promoci j as darbla/adslltelralikltmasujajpnskats, i zmUcg
met odi k a, rezulsteUctllnLUJnuntdllskIU|st|ejraatI‘ras sar a

IevaoUpamatota darba veikgamsadar Inaspumezdeyueny a mg b
pamatotgp Ut 0 j u ma inzowvi hrtzpbmﬁmegltsdarbaautorep ubli kUciju sa
promocijas darba t Umu . |

Literatlr agk Charptsakpastksgin0ckdua Npk opot a i nfor ml

svarogUkajiem biologiski 08 kagrgetnsskoifaktonu us a v i e |
meteorologllstdkmuap$uldlmNu k U ar 9, at z QuhiU@BeAu
veidoganoaprl\a&cka/WlﬂaJatrOQ dUrzeAu_bloIogljg S &
audzUganai nepi ec itehniskofaktoey apet & iNo | mgneskrtael'gk o u
uz to augganu, attostobu, ragu un biologisk

| z ngl n Uj uwumanetadikssnt oUdsBNI a p a k gineotdvaeN-Usa parnf or 1
iszganJumu iergkoganas metodi ku, r Mgt mbeml

un nOVUI‘Oj u b ieong ¢ nkiUs kaar Qd apkalr  Grat e mide i st Um. ap
Rezul t Ut sahUdtekusBJlaspiakgml@uiNNUls, uRuana

biogomiskie ruUdgotUj.i | i el aj aaid angUtdrue ia, g rl ooedkvoe
faktoru ietekmU
Secindjiuendz atbildes uz izvirzgtajiem proc
Liter at I Usaegts szantaankt sott o informUcijas avotu

Darbam pievieno# pielikumi kuros atmpogeiNoti UpUtoju
KopumU satua6B &  ts, 0 tabulas,4 pielikumus unt U i zismamtdil B@ i

l iteratliras avot.



SUMMARY

Zei pi Aal) ISfluencé af a@oecological factors orthe yield and quality of
rarely-grown vegetables. The Doctoral Thesis. Latvia University of Life Sciences and
Technologies. Jelgava, LLLBO p.

The research was carried out from 2013 to 2019 in the Institute of Horticulture (LatHort).

The aim: to evaluatethe influence ofagroecologicalfactors on the rarelygrown
vegetableyield and quality on three morphological different specigtsnging nettle Qrtica
dioica L.), globe artichoke @Qynara cardunculud.. var. scolymu} and vegetablesoybean
(Glycine maxL.).

The tasks of the research:

1 to evaluatethe growth and development sfinging nettle, globe artichoke and

vegetable soybeamdervarious agrtechnicalfactors and meteorologicalonditions

1 to evaluate theinfluence of various agrdechnical factors and meteorological

conditionsonthe yield ofselected vegetables;

1 to determine and evaluate the nutritional value changdsrvariousagrotechnical

factors and meteorologicabnditions

Work novelty: for the first time in Latviathe investigations orthe influence of
agraecogicalfactors onstinging nettle, globe artichoke amdgetable soybeaareperformed.

All these vegetables have high paiarfor the healthyhuman diet.

Work hypothesis. ensuring suitable agrotechnical factors amdiueng effect of
meteorological conditionsanincreasestudiedvegetables yield and the content of biologically
active compounds.

Scientific actuality of work: obtained resultare importantind usefufor commercial
vegetablegroducerstheresearctygives insight in thgield formationandcrop quality changes
undervariousagrotechnical factors and meteorological conditions

The structure of the Thesis introduction,literature reviewmaterialsand methods of
the research, results and disgas, conclusons, references arappendix

Introduction. Topicality of thework isjustiefied, research goal and tasks are formulated,
research novelty and hypotheareestimatedThe st of author's scientifipublicationson the
topic of Thesisis provided.

A literature reviewis arranged into 10 suthapterswherethe main biological active
compounds innvestigatedvegetables are described, as well as influence of agroecological
factors on their contenthe growth, developmengndyield formatingof vegetabless studied.
Also, the biology, economic importance, nutritional valgFpwing conditions and influence
of agroecological factoon the growth developmentyield andcontent ofbiologicaly active
compoundss describedor selected vegetalde

Materials and method®f the research are arranged into 5-shbhptersweherethe
methodology of the research, meteorological conditions, measurements, methods of
biochemical analysesnd statisticare described

Results and discussicare arranged into 8 subhapters whereyield andchanges of
biologically active compoundareanalysedor stinging nettle, globe artichoke and vegetable
soybearunder influence o¥arious agroecological fac®r

Conclusiongjive answers othetaskshighlightedfor promotionthesis

Referencesonsist orbibliographic description of the sources of information used.

Appendixdescribe researahaterials andesults.

Work containof 68 figures, D tables 4 annexes andGB bibliographyitems
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IEVADS

Arvien vairUk patUrUtUOju domU par vesel ¢
nodr ogigmUta wiassaumU tj kar aalrchrezmeWItmoﬁmlseem bas
mlnlstrua3|ete|kum|emp|eaugugamkcdietjk]aﬂmltu uzturtO j Ui

Jaunu vai neierastu dUOrzeAu 1 i et ognaondar ougzi tnuor
iedzQvotUjus ar dUrzeAiem, kas ir bagUti a
pUrti kU izmamglmsaaupgsavvﬁdNMUaulgo izplatgba
t UOdUj Odi ir jUOdomU ar ¢ kpd tg o Uguqw . a Pz iemltr wa,
baltU balanda bija pUrtikU visplagUk izmant
grl t Ok i evUkt, jo daqdzos r e (@ucaajrepak, 201K U r i :
tr1 kum ijiqn saaryQ/aNaJktasuguglem augiem nav
(Radmaret aI 2015).DUr z e Ai nodrogina <c¢ilvUkus ar

vitamoni em, polifenoliem un mi ner Ul vi el Um.

vUl me paglednaglzldt_usizdumglﬁey un dUOrzeAus. ij_Jc
piecu gadu laikU, atklOtUs. 4atkhkpFHatdlihs
pl at dBlUmsast Uda mazlﬁ,ska$a| mine @ic 0 vg #mn Urnla dJrj a

daudzveidQbu dUrzeAu piedUOvU0jumU, jo neret

novUkganai pUrsvarU tiek izmantots roku da
ieinteresUtas jaunu v#d) pragind reks teuna & Vtakr & & ka
apjoms, bet arg ragas kvalitUte un augu wuzt

Tros dUrzeAi, kas potenci Uli varUtu tikt
ir lielUO nUtre, lodveida artigoks un WthruzeA
dzi mtas augu, L a tVijU ti kai divas to suga:
UzturvUrtobas zi AU 1ielU nOtre ir Noti vUr
Pasaul U zinOUms ap 10 dagUdkUmttfiigekuasdgults
artigoks.. DUOr zeAu Soj a I r Opags soj as vV e
pirmsnolfUigddpanlasasm 80% gatavoba, kad pUksti
kad tU tiek lietota pUrtikU.

Lai ¢go aw@u bauwdizWed ksmgga un izdevoga, |
parametri. Augu r agu augnr okwelnii tstktiie ifeatke lkomU
apstUd<g§ls'ne,Atempera_tTra, mi t rums, gai sma
galvenajiemfaktoiem. Vi sbi egUk LatvijUO ir pUtgota | au
dagUdu faktoru ietekmDi bet maz ir veikti P

Lai gan gie trogs ddirzeiAet ppaganuelpli e &i eagu

pi emkbsaot dJz UggpatadkNas iivi at Bjii smoggr okl i mat i s
Tas noteica nepieciegam@bu |erQl09agotehn5kn$Jg|nU
faktorus un met eaourgosltoagsi suknoskvaapIsHtLhkthuvsas rag:
gim villav plagi audzUti LatvijU. i

Dar ba mbrvglirst Ut agroieé&betbmi skn Lakviof U ma
ragu un kvalitUti trgs mor f titioadidicalk)jlodweitlay §i r ¢
ar t i ¢gQydam oard(nculus. var.scdymug un dUr Gheideimax.o | ai (

Darba uzdevumi:

TizvUrtUt I1ielUs nUtres, |l odveida artigok

agrotehnisko faktoru ietekmU un atkardb

TizvUrztvlkl Ot o dUor zed@g Gduwdtsemmi sko fakto

atkarobU no meteorologiskajiem apst UkNi

! https://www.vm.gov.lviimages/userfiles/VM_Uztura_ieteik_pieaug[pdfi e g s ai s20.g.14.sgpgl k a t
https://data.csb.gov.|lv/pxweb/ Il v/l auks/ Rhgks 160
3 https://www.csb.gov.Iv/Iv/statistika/statistikésmas/lauksaimnieciba/augkopiba/mekimnha/38 Hatvijas
lauksaimniecibe2019] t i egs daidstse RORHka . 16. i1 .]
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Tnoteikt un novUrt Ut bi oaggrmitsekhon irsUkda) tfUg kut
un atkarQbU no meteorologiskajiem apstU
~Darba nqn\rlrtmldterelszltQuakmllggfgilkstlocru i et ekme
nUOtres, lodveida artigoka un dUrzeAu sojas
augsts potenciUls patUrUtUju uztura dagUdog
Dar ba hll]sicmdirUagzlnot at bi | sfaktorgsuum, mazgmtotehl

met e o kavd i ist&kiNi i espUjampUtp@raaigd Oir n®Au r age
biologiski aktgvo savienojumu daudzumu tajo
ZinUtniskU darégl akeunezolUtBti irund&auojuUl

izprast retia u d zd0dhwe ragas veidoganos wun biologis
dagUdu agrotehnisko faktoru un meteorologis

Ai zst OvUmUOs t Uzes:

TnUtru ragas a pg kotmuv ou ns abviioel noogjiusmku daudzu
ietekmU meteor, mUegolglklemacvga@raes U ki rgizes a )
sezonalrogi maghgcbhulllt:lbul ertagaus reizes sezonl

T ar ti gokuvaudmjarnglw(h;lnmlu oagiumg st O knue rladyz Uj o't

t r adii,chezg mlblows m@aisj | i el umu un biol ogis

daudzumu artigoku galle/apAsLlshJamgenEerkawgJQtrmest e

1 augdeUJrkmeAruagsgolqua var i _gl bitiskaudetp bme
~ragas iarpjgognur nei un stUdojuma biezdbai
PUt Qjuma rezul tUt;i |eglti, pateicoties proc
1. AiJaunaaidelrazrea’me audzUganas tehnologijas
(2018 2019). )

2. Latvijas ZinUtnes 1M@d R2d0mes Ap\/redjoedketsu fNrz.i
savienojumu paaugstinUganai LatvijU aud
(2014i 2016)

ZinUOtniskU darba aprobUcija

Autores zubwlUHkerbcmkHdasssper t Ucijas tUmu
Dat u SBJJGLDIMWebomeence ndeks Ut Us

1. Zeipi Aa S., AlsidAa |., Lepse L. (2017).
a review. Research for Rural Development 2017: Annual 23th International Scientific
Conference Proceedings, Vol.2, pi 46. )

2. Zei pi Aa S. , .L2016) Ene daffect of afyrbesdlodicl fakctors on yield and
its quality of globe artichoke. Research for Rural Development 2016: Annual 22nd
International Scientific Conference Proceedings Vol.1, p437

3. Zei pi Aa S., Al si Aa |ofagrodcaopicakfactars on @réicboke5 ) .
yield and quality: review. Research for Rural Development 2015: Annual 21th
International Scientific Conference Proceedings, Vol.1, p8T7

4. Zei pi Aa S., Al si Aa | . ,ithe soprce of bibgically ativel 4 ) .
compounds as sustainable daily diet supplement. Research for Rural Development
2014: Annual 20th International Scientific Conference Proceedings, Vol. 1] §8.34

Citas zinUtniskUs publikUcijas

5. Zei pi Aa S., Al si Aa (2015), Antibx@&ans activity in,nett® T ma
(Urtica dioica L.) and garden orachéffiplex hortensid..) leaves during vegetation
period Chemical Technology, Vol. 66, No 1, p.i33. )

6. Zei pi Aa S. , Lepse L., Al si Aa 1. (2020)
bi ogomi sko sastlUygdzsRaketa EKabWksmsmhi epd
konferencd 2020, 61i 69. Ipp )

7. Zei pi Aa S., eps L., AlgsaisAaRigksE20k9)0,j

an

Lodzsvarot a .IZ IEJ ai mkinferpngéa 2019j 180k114. Ipp.

12


http://www.chemtech.ktu.lt/index.php/Chem/article/view/12055
http://www.chemtech.ktu.lt/index.php/Chem/article/view/12055
http://www.chemtech.ktu.lt/index.php/Chem/article/view/12055

8.

9.

ZeipiAa S., Lepse L., AlsihAa 1. (2017).
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p r a k konferdnddi 2015, 144.149. Ipp.

es
ZeipiAa S., Lepse L., AlsihAa |I. (2017).
evaluation. Abstract book of Nordic Association of Agricultural Scientists Conference
ALegumes f r oim Noérdic®8altid petspectivem groduction, developrnen

and marketing of | egumi&gp27Tartu, Estoni a
ZeipiAa S., AlsiAa | ., Lepse L. (2016) .
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International Conferencenothe scientific actualities and innovations in horticulture
2016 ADevelopment and techiB@l38gyod Kaunas
Zeipina S., Lepse L. (2016). Vegetable soybeadamame in Latvia. Abstract book of
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Zeipi Aa S., Lepse L., AlsiAa 1. (2016) .
antiradical activity in nettlelrtica dioical.) leaves during vegetation period. Abstract
bookof 3rd I nternational Symposium on Hor
Lifeo, Chania, Cri2ltpel0l.Greece, October 17
Zeipi Aa S., Al si Aa | Antioxidast pctivity inlnetjerich ma M.
dioica L.) and garden orachéfriplex hortensid..) leaves during vegetation period
Abstact book ofLlOth Baltic conference on food science and technology "Future Food:
Innovations, Science and Technology"”, Kaunhdthuania, May 2122, p. 56.

Zeipi Aa S., eq)Ag rlo.ek oAlowii S&kek makd o rdilr z
raguTUzes: ZinUtni skiodpsakhtioskh (200366 ai en
Ipp.

Zeipi Aa S., L e (202@). Adrosk,0 | Algs s ka Faktoru
tehnologiju ietekme uz nUtru biogdgodomi sk
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Zeipi Aa S., 1(201®sNeUtlr.u, aAuldsziUlgaanla. ragas i e
praktiskUlkdmrfserae oa e 129 42sl@pi mni ec Qb a
ZeipiAa S., Lepse L., AlsihAa |I. (2017).

rezul tUOti. TUzes: Ziid®tdreissvkair opt raaikd2elitiskks Ga i k
43. Ipp.

skie referUOti konferencUs

ZeipiAa S., AlsiAa | ., Lepse L. Il nsig
review. 28 Annual I nternational Scientific
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Zeipi Aa S., Lepse L., AlsidAa 1. The eff
guality of globe artichoke. 22t h Annual
for Rural Dev el apatvgan2016.2y8da B39, maip.e | gav
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1. LI TERATI RAS APSKATS
1.1. Bi oil okgi akt gviddrsaWliosnoj umi

Liel a ookgaikdr udUrzeAiem, kas ir miner UOlv
avotsit o nodrogina vairUki bi ol ogi ski aktovie
tsk.flaon o 0 d i fitoestrogUni, sUra savienej umi,
Aguilar, Grusak, 2017; Septembialaterre, Remize, Poucheret, 201&ntioksidanti
ai zsargU augus no negaAtrQ@/LadszaberQ/loleraldupksthleurr
arbr orvaodi k UNu i zraisotiem glnu bOJUjumlem D

kas var neltraliz_Ut brovos r dIIGLIJNEU$a0/II|e\nLd)H
augos rodas vairUku saregg() tulB u siaevret a B R B} |
primUrais un sekundUrais etabolisms. Pri ml
simti savienojumu, bé‘tZOOG@&udaUUdegmmiakol
SvarggUkUs sekundUro saviaw@gaumurgraeas] i |
i zoprenoogdi, al kal ogdi un Kecaitarnso gdlinsg € lmisgil i o &
savienojus augU velomu noMBai;thlldtuujl, go savienoj

organol epti ski nejdat am, avamuau/k)wgsmekmumlmegklu
bi ogomi skie savienoj umi pal 0dz g0t vaKkEt uapk
bi ol ogi dekisaviankjurigmv aijr pozitova i ebicglome sk Djaige
savienojumiem blogU vielmai Aas procesus, k
attostobu, kU dreg ofralj gtz salptrmgrblats.urArV|en
Kkomponent i un to IavaIQgLassuQOﬂ&MallaetlalaZOlpz cil
Bi ol cagitsgkvios savienojumus auwgorsUlvaasr viied adad tA
unstresa inducBid¢ fsiazii@nofiuenk 0gi slizimksdvos
iedala v i t a pigmeriti antibiotikas g g i e d ramtibkeidaatisS a v u k U i togpohcs kU
s as tiedataaa mi nos k Ub e so gu\rh j Iplie gifrehlid savienojumii zopr,eno o d
al kabgbdHuziIHBt r a u261Q)t e

Vitamonbiol ogi ski akt Qvaseypielcae,galas, cll
un attogstotos, kU ar9 spUcinUtu i méinlsv 9k & n
organi om0 uzAemti ar amisat gdgiur ad/i viaenhasy sada
no ggirnes, k U anvg t am nvu deat_draitrmt@c@pd‘h\ ma i
apgai smojuma intensa tr{Jddr,ogleam(mealsa‘lltirraus,c.prmietsrl
faktoriem Vi t amonu saturs var (Slttradﬁﬁm)ﬂcbﬁl at s amp
ir vispladUknnalti gtUaias s vi taaijnei eids zedos ab

vitamona cialvobdipeangi tdlawédpr k KpPpstos un l apu
(Daveyetal.,2 000 ) . C vitam@Qnam ir svaorgaglsmsnleosnpaujm
sintezUt C vitamdnu, kas paz@gstams arQ kU a
Vi si z,aNi e muUgdaudzumu ietekmU gan meteoro
protams, ir vUroj amas iat g g lis)VADOdkAeu gsit ag ipn tseuzg
vitamdnu, I ai pasargUtu sevi n o OkSIdU]O
met aboliskiem procesiem un Ur®jd&apdgesgdmAoi l

dienU jOuzAem i et e i@ awatiiesmoairspigmu At 6 @ k g d a |
organis mdhudzdve ded Infasi A aG vpi r t cacnegsnoagmbapatigassmwun ¢ g a

skUbeklUi aro pr etunaaqogsltnu)btUemmazlraeTCtUlSraanppreldra damr
vitamdgns ti ek nods kqa o esn ag d re mv il edrewin § ggost c
raksturggas daudzas svarQggas biologiska ra
aktgvUkajiem antioksidantiem, respektQvi, v
radi kT@lNwes Kkt i pUtojumi, | ai noskaidrotu C
saindUganos ( Wei et al ., 2020) . TU kU pasa
Cvitamonazorgantsrapk jea t o injicU |liel UkUg¢habevUs,
et al.,2018.
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Pigmenti DUr zeAi satur dappdnedd§ @du i pi @roen tt
cilvUku vesel obu. Pigmentu saturu augos i€
Pigmentiem raksturggas ani)i oksidatgvas Qpag

PUc pigment uk telgmatsoksUsv esptrsui:peltseelt dtapi r ol i,
polifenolu savienojumi ) ‘ ) )

Tetrapiroli. To skaitU iif ohbsiaot Uk e sosapad @gméee i,
daudzveiddggo zaNmNdxelrflLbsIdianommptun(OllvelkaJSxdvlachamdao
2016). Hlorofilu saturs dUgarzparfA«ntsoslrnsuangs
gan augu velsgedzggalmutcparNaawjguspjrzmndﬂsrmubantqbu
Morshedi, 202). Virkne videsf a k't or u,t @ rag éJr stklariad) i zmai Aas |
reakcijasTur kd tUats ifnt Uzie si eitnetkemUs iat ullhumavze cnudss pi eau
| apu vecumamZ@INe‘mAg,g|2®16);alvenleenerlgas uy, art
esogie pigmentiyzttwaer sktarlarUsfhdromeflpUJrV|etc
(Misra, Misra, Singh, 2012). Hlorofilamw b i r dagUds absorbcijas
fotosintezUt pie ma$1nkj‘anl og aif 9 maas dsapjedkzturm_isl U
fiziologiskais stHlwakolfiid u( IpeawsitAgp,ri 201 &) .vei
reakcija uz stresa faktoriem (Brown, 208®ayatnezhad etal., 2001 bet tas nav v
attieci_nh’hmstgesaifsabtoriem. PiemUram, sUIl s
veidojUs mazUk (Taibi et al., 2016).

Karot.i nK®dot i no dgaduig oisr by iegrlik pighansimolie & ma j | €
taukos §g0staoajk s taarvg,gafac geltemiiun sarkank ruJs Kar ot i no
atrodas augu hloroplastos un hromopiadab¥s

S &
I

energij a pUA\ageEmgarkLamaugalesbuLerg(pgakaza)mlﬂn [
pamangti, vi env exw Pliko @ sksall, aruglir chlds hl or of i |
lr vairUki faktori, kas i etekmU karotinogd
stru_lktgrUIU_ atggirgbas ir bitiskUkie fakt

agfdpUOrstrUOdes metodes, kU, piemUram, kars
degradUciju Lai gan ir identificUti wvairUk

etabolizUt wun/vai i zmaindtrastasitaiuckspkgi 4 0skai o6
mazUks, j o parast.i cilvUka asi nsunbfklaaom@ n k
Ii_kop-lk"Jmis_ptd)k'santQ_ns, zeaksantgns un |l uted@n:
t Odos dUrzeAos kUO: galrbtii, ¢pRiiedtkarbbptirgdime
pi eskwaitrglki radniecggi savi esHe,j uhia g aasr nva
i zomUriskajUm formUm ir: alfa (U), beta (b)
prlmUruUhs-kbf ot()nmas. Cil vUka organllsaanotzqanrar
di oksige/«l@zeot @gleJNd[bweﬂmLarvrrLbrlged(tuIUs, kas t Ul
A vitamonu (retinol w)s Kam@pit OpaNasstopamiel
dUr zedtols®Hr obt gns vairUk sastopams dzeltenas,

Dabi «lir obh 0ns gal vemaosk @msnUs iee B3k oz comithok dial.,
2011;St r a u201@;tObkveira, Silva, Brandao, 2016).
Polifenou savienojumi.Polifenoli i r augu sekunkdr iaegsnepalbc

ai z s a mprétzaidtiskaun biotisko stresuetekmi kO aro ir i &sami st o
v ai r opjoaesdd.ai ganpolifenolinav biti ski cilvUku auggana
saistQts ar samazinUtu hronisku slimdbu ri
sI_imeUEste\(eI%tealrecszlerUde|es, ka |iela daNa
kU t oukns Omri 0di nUj uma isz wiasiUrlgio, dkaagsUdma logrdgza ni
ievainoj umi em. Piii pei  egsi keam thmlabopliQetm[brna m, fen
kanUNskUbes, kumargnus, tangnus ulbhusdev) dag
Yadun, Gould, 2009)Polifenoli irs avi enoj umi , kuru ¢gomiskajU
grupas, kurUm pi emoPa saarutl iUo kuszi idg@doa bhuri @dpia git) & | -
8000 fenolPuldtfrembotlTir ui edaanosg dlifeet r dllss kgUrbuepsU's :
l i gn

Oni . Vi spl agUOk p bhrosgtdluv Ug rOu puan,  zki unrOamiiO ki Or
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flavanoli, flawon o | i , flavanoni , flavoni , i zof |l avanc
flavon o ¢ Galeniece, 20100liveira, Silha, Brandao, 2016; Oliver et al., 201&)enolu

vei doganos augos iet_ekmU kBii enmicvitddoiganls a8gi
agroklimati sko aQtsrt alURONR)tAen o Ht essdoebeandl u ¢
[ fenolvsoknLt(lS::ﬂémecalOlGH:aaahletal a0L . Vi eni no pl ag
un no pUrtikas v ii eldheaiskpiicer flaoo a @and gap ak gamu p & |

AntocilUnh i r zili, sarkani vai violet:i pi gmen
unbumbuNos. Gie savienojumi ir dabi Spkdr, OdGser
kU sarkanas krUsas pigmedtsil detksUsasi piog!
izdal gti wvairlik NekOUBDOAiammotrosvkéfipast Ok

322mglOOglsvai gas masas), |99ang10@¢gﬁsa/qugasmasqs))l osed
(111 60mg100g* svaigasmasas), rabarberosuZDOmg 100g* svaigasmasas)(Biesiada,

Tomczak, 2012 AntociUnsut abi | i t Ut e ipH,atglhasmaas , no empcee
antoci Una satura dUN dagi dUOrzeAi var bit p
mel nie burkUni, sarkanie kUposti Umimm virolpetai
pielietojums. Zilos, sarkanasn vi ol et os pigmentus, kas ir
dUOrzeAiem tradicionUli izmanto kU krUsviela
antocUnitemadi ci onUli izmanto medicgnai Oniai i
samUr 0O pl agi pUt ot i, | ai novUrtUtu to Urstr
antioksidantu un Aol«teltulleqkrtmlrtslssmaatQkpaargQngsasno n
struktiras, gli kozil UganaSk (phackkUpiesnpenahi da
fermenti un pH ir tie faktori, kas var iet
st abi | i t(Oliveira, 8ilma, Brandas, B016; Khoo et al., 2017).

Arvien pieaug interese par fenolu savienojumiem augos. Daudzuasgu gu t er ap ¢
iedarbgba tiek saistQta ar antioksidatgvo
funkcijas no St\/l’ewldtolgladlﬁsalZS&II&XQbGEIS&I'ﬁISQtdZ@.hl
mehUps spr et kait UKNi em, UV Gitlaw bk au miureg airili@sr na

un pl agi i zpUtota fenolu aizsargf wgrmkddijjuanols
(Marrel i et al ., F20nlo2,u Waajuidlz uenta algd @i RQ &'}
vairUOkiem faktori em. TUpat kU_C|tj bi ol ogi
Fenolu ekstrakcijas efektivitUOte Airiambrna
ggodi nUt Uj a, auga mater i W0a t akatmlegjasgaka nridt O |
temperatiras. Turkl Ut tiek minUts, ka fenol
gomi skU atggirgba nosaka atggirogbas fenolu
pal i el inUtu kstra kC|Jag$)aapujnomuLJ|zmrthaUpnkeS\l
l zmant oj ot kU gg§godi nUt Uj u met anol u vai et

i zmantoj ot mesahqbllaln@@wdilbkguﬂﬂm,ﬂstmtrUC|Joas, I
fenolu daudzums ibri JtaUjpa ek amaczdrktarsU qjigjoals ( Va |

Ggi edrvlUeliask Nauj plagu spektu gogmisko sc¢
cietes polisaharoodi, ogNhidrUtu analogi, I
galvenie ir celuloze, hemiteu | 0z e uSnt rpacuROL@H nes  (

CelulozeSavi enojuma nosaukums radi e@nsen&3 8.
Payenj auni eg,kaiceg\_uiveal i o aurg)saucgpamcalulozvle&rsum o i zo
no augu materi Ula un. nbiteli 0lhotdaNgJjmélsklooi e

tU ir galvenais aQgluuivezdoijogmadlsi snah anr ¢ dd s .
vairUkiem simtiem, mpatvi tekdutoogiee m rmovn osshaahgalr
bi opolliandiirssgs, kU, goe&mUtam, kuras ¢ggiedra
celulozes. CilvUKki u,nedpﬁlj/nbek'ulokassagve_md
i zmant o g asnkacsk sineesspUjpap o r angrbu ragogandu.
ragoganai . Celuloze darbolgs kU pal ggviela.
ko sagaida no farmaceitiskUm paIQgV|eIUm k
atjaunoj amgba, stabilitUteéeegittresi eeNPJ ako
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ar g pl'_Jr'gikas rIpnlec()b Celuloze neggost
polster Ujumiem, pUr kil I‘}IenemntlekrmktlaescaelAlmelznésa
pUrveidogana, | ai uzl abotu tUs apstrUdes s
piel Ugot Oopagiem Cbbulezesl&aemsmUrgremeprod
bi osader gga, to |zmaniUs.dai\g:Ud:UsablagmedJlc@lhai
dabggo <celulozi, k as I a tceldodea Ima cetlilibze W.s K r

ApstrU0dUjot gos abas formas ar ¢ggidro amonj
IV veida celulozi. Celulozeig gi r dabi sko umi esidcallits stk ff ormr
dabdgUs ¢ggiedras, ko klasificU pUc to izce
celulozesPopul Ur Uki e augi ¢gajU grupU ir kokviln
iedalak at egori j Us pUc tU, no kuras auga daNas
VisvairUk cel uli®@fDés Dausdkl v §aidevs celbzesij u ¢
nozoQome augu dZQVU raktu_ro t Usl asip Uj at wrolditr w
spiedienu augu ¢glnUs. TUOpat tai ir | oma, I
potenci Ulu un augu MajogI@Brnv\msZOOB|Lavanya@tralu2()q.18axen

HemicelulozeVi ena no galvenaij augu gl nu sien
1/3 no signFP[AcrgnsgslkMor@aassaishH/a | etrUs grupUs: _
mannPaskt Us skdemicalso zyd i ikig mdoacheal unloo zle s remast er i [
no visbagUtogUkajiem organlsshajlpeUvaestJrsrll
produktos vian dbam)aﬂzeglvmfedHUmUcnqtlbomudnamUtg(anhulqn
hemicelloziaugos Ti ek vei kti pUtQj aumis, nloaig maplaiugai
at t oSchadebeval., 201®auly et al., 2013 o

Pekt ons jeﬂ'apelaitq)n)vdlaelaa:u_gu ginu sieni AUs
procesusP e k't 0 n tiek uzsk@UbapUmamdni @maé,| ajoa staa
vei dot 17 daargQdollvcﬁotjsshunkc jas ir ¢glnu au
o au [
al

Pektons ir galvenU augst Uk gu glinu sast|
sastUv no aptuveni 35% pelkuldmaes 3WMU &dd t jrl otz
tiek noteikta augu audu stingroba. Pepket Qnvi
patogUniem unPekvanmoguamsemt bil d ar gnupar |

sai st_anans s puQj u apqukaItud ahloogralanoki;tca)uprasmagjl\de
sast Uvs augNos un dUrzers nosaka svaigu

parametrus. Pekton ekstrahU aro no | auksai
zspaldUmpUkasuba ehi eganas. |l eg Tgais p ekt
kU dabi ska @abt@)ndamamanto k O vigep @1 tviek alsa
kosmUti kas ripniecgbU un tam ir pozitdvs e
holeser gna un glikozes | gimminnsiast Bw., Arogitlop
i zmant o, I ai ragot u bi ol ogi ski noUr dUmas
blOmedlCQHISkaj(MOhﬂGﬂFﬁ@DBV@I’B.QEI’lBC&LJZ@OQ) u. c
NevenmUr ar ikdienU |_ekNautaj|em tradicio
sabal ansUtu uzturu, t UdUj Udi pat Ur Ut Oj i
mazpazogstamus, jaunus dUrzeAus.

1.2. Agroekol ogisko faktoru beok&kgeskiz akga
akumul Uci ju

Neskatotisgabspzep g skai tu auguy obpiroodjolm
datu par augu f|2|olog|skaij bi o
Nos._ svaauigruU kr eiark cp Ptagt @ zmai Aas fiziolo
j tUdas atbildes reaferméenjuagit i iUz U gpaines
gana, pi gmentu, ' i podu, proteognu, ami
mi s Kisfunktijadoen®dw ar vi enpatz uNi WK fakiopiDs dj

c X
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mlj|edLmrreb);lehluzmantegahaaugUlUtau var Ut u i zstr
risinUjumus pUrtikas nodroginUganai K&ihtabi d
bi olioagkitskv o savienojumtkam@gzume asugas un
gatavobas pakUpes, audzUganas tehnologijas
i zmantot Us agrotehnikas, r agas(LesUepmkp20alyr Ud e ¢
CoriaCayupans, Sanchez De Pinto, Nazareno, 2009; Sarker, ObaSgpt&nbreMalaterre,

Remi z e, Poucheret, 2018). Vides apstUkNl un
l auksai mniecobu un pUrtlpI«aassoqugﬂH;dlpUcPldeUarnge
uztur vEWalg]egdeu zeAi ir po d ¢iveld randogsdantd v iUt &, md n

polifenoluunmi n e rubilowdir elg i n ((KahlomeChi,zChaprhas2008).

1.2.1. Agrotehniskie faktori

No agrotehniskajiem faktomev i s b i egUk tiek pUto ]
kul tdurraaquuy un to kvalitUti. Ragas no_nganas
NovUrots, k a ant|0k3|datQVU aktivitUte main
apstndk NSael Oti em, kawu gwltkia Jplalrl js.@ pi(tLﬂeLﬂatrtrchJtaUU
bijusi dUrzeAleIamkUsIaanaugwguthter'sUgtaJUs

ta ragas

et al., 2007; Oh, Carey, RajsaasIhUetkuarIapzwslls)a:
(Zhaoet al., 2014)S a v U,kl bvUcot kaAepes dtaigklad oksa hl gatji ekt ab gp
celulozes un |ligngna saturs. Plrn%anUIrlaggnaan

6%, bet vUcot mBneawxi 8wWDI WKl dtkt ii ecvdlkit a4 i e m
hidrol gzesRagaskhbvUkfPaeas | aiks ir atkargg:
ol t, 2013) . Lehkphlsw&lkkijtmjulgspngjlkralrlotlnoo
burkUnu ggdUnnhgt‘rQOiglz kamlargr aj Um ggi rnUOm t as
7.6mg 100g svaigas masas (Pokluda, 2008; Matejkova, Petrikova, 2010). _

VUl viens faktditipaskgas bt bogbhmi skais sast(

att 0fs D Didmsmgs vecumalr noskaidrots ka | apu vecums un hlor
saistoti. N o IgHaQsd2|ztvUe|p1I|olgrathls LaHni egusi
f ot ozesiinnttUe ngalidt iUn @s un pUc tam pakUpeni ski

Gholamin, 2012). ) . )

Bi gng sk Us dtigedilaomlarsha@asugas, kU arg sug
novUrojamas bitiskas at §¢ iumnspbiaess Baibdar b Ungigd m
karotinogdu unir€Ci eQp t aasparotgpu(aeava,Patrikova, 2010)

DUrzeAu un gargaugu audzU_ganU tlelTasplevU|
atkarQggs no sugas. To pieruUda TurcijU veik
gar gaugus, nitrUtu smgkgﬂ(OzcanyN(buhtLZOOa)L dz12arl ¢
svar Qgskvaaslpietkattsg v as dOrzeAlu dpradalAlucm]Uassl oige
konstat Ut s, k a dUrzeAuatrbalgImthtsvd)agrlgapnaala ed ii sntUl n
i zmantoj ot S|UprBlJK|IArS@t(I:JII’tOlgm nrmUrsdarquIUV|eIUm
augu pr odukt|V|tUt|bJoNeagJegtsukUTnUseIkograenkaomeJnodUt
augsnes biologisko aktivit Ukad meurnc daUirgmhktmepsd bsU
k o mbomUktdnasgi s tLUpniuz ba egytlék pievUrsta uzmangba
ietekmeiumugu bi og 0 nOngwmhgoetala®@t 2y uDnd013i ¢ et al .,

1.2.2. Abiotiskie faktori
TdedmagUdiem stresiem nemitggi t iaepks tplakkNNoas

gug Mitramalgii mi ts ir viens no visvairUk sasto
ktoriem metabol tu saturu visvairUk var i
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vides faktori em, k a sunii eetrembre@ogaamcgruqu oit lowsii e

aspektu HI or of i | @i zknoarmanﬂseaﬂsia Ucz jfaot o #lorofitaudliens i nt
ir negatQvas vides stresu izraisgQtas sekas
Fotosint Uz(ESIl)isri sNdJtmia jlut 0ga uz vides faktor
tiek nodaroti boj Uj umi FS 11 rea_kc:ljas cent
2018) . HIl orofila satura samazinUganos asaus.

fotooksTM::itUk:arJQJga permdais la g s mana u n pakUpes. Saus
mol ekul UrU | gmeng palielinUsSaUdadpvwviel aadi
il zraisa |ipgdu perok3|dUC|ju A01¥6). Sausgnua stresamb r |
apstUkNos augi alazn‘aeidhlmngZTHUhgﬂaezs nUIsagleng
koncentrUC|JazoluﬁdlfobeUarkbubok3|IUz,kas akt
samazinaf ot osi nt UZGSLaIIntCESJ‘HELQStMa amasigamdaggut r e s u
transpirUcijas Utrums un 1Tdens |zmantoganas
Hl orofil a fIuorescemcfmsrmwﬂqiz@;e/mL[kraQSJ uNTai
fotosint Utviesskel Qbpams Ua ghmegi na Utru un precg
mijiedar mpkdrt Uj Osuunvinbesuramput Pk itemtresu (
ai

|

Augsts hlorofila un karstvemi ned8yamsbéaiale2018s s
NovUrotsUckhgUkRUOm bpetusgUzUm pallelans h

satursi | gdtrogpiar daudz, tad samazinUs hlorofil
2012). Grigos mitkamat aiedticdmaz iappWjt Wk Nprsot e
dzel zs un cinka daudzums. SavukUrt eksperi

konstkat &d st TdﬂoraslldeelfllncUgtqu mi nerklJdAvoted ug =a
un antioksidantu aktivitUte ( Sar k @apildus Ob a,
apl deldognaonvUpat $ klakmishna sat urAamietar, RO u s a
PUt gjumos ar Urstniecgbas salviju novUrots,
bet pal i el i nsyrdBsttai€bteal, 20®K.0 e NNu

Temper.at Br a (pie augu stresa raksturojuntai e k amantOku fak

kopaina. I r |nfor_mUC|v1ea Cl ka dag0di Ummr e$ at
aukstums, au gaUgatastUédmm&remmﬁrnﬂmiejraUI vielu trlk:
sl UpekNa un fosfora (Ml odzinska, 2009). Fot
pieawgstas emper atiras ir samazinUta fotfermenmt Uze

akti Keivinde iek | Uns(oRo,bi2001zbumrk @mnecdbBgomisko
mi nUt s, kkaar oztegmUakkssmg pateUth®e mas auggkasad s iteemmy

palielinUjUs, pieaugot gaisa temperatirai
ggllumaagugatap@bwses i et ek mi (GIChllG)lSaESt@.bU
hl orofila izmai AUm ti ek mlnuw$|dloegfamluhs1lp\elrtal1

kas mainUs atkar(pb= no augu t idgsies, 102G3 gtriUau
t e mp eJrbattC4 tipa augiem 3@ 5 r (pet a U¢Kbayatnezhad Gholamin, 2012).

Zemas temperaattlkraarsngetnenkrnaUaI@lgUdagasmt|ok5|d
atkaro9ggs arQ no k_spozoaS|Pjpar|em8Ca|tI¢a;)surd|teeﬂmp
novUrot_i oksidatgvU stresa simptomi un | i pi
tregaj U dienU bija mainQgjies antioksidantu
PakNauj ot ¢§ir guertaotniUtauss izeednmarsb otbeamip, konst at
fermentu saturs unbksaarnmtzgmaUJsUastUrlsko(pSJznyamaJms

Mi ner UlAwigall asugganai ir svaroggi tUdi bar 0
el ementi ir svarQ@gi ne tikai augu audu stru
Biegi tiek minUtas hlorofila sateuvhtiUzflands
hl orofila zudumus. Hl orofila un karotinogdl
(Netto etal., 2006No v Ur ot s, ka hlorofiluwu urpakaaurgosttumqu

s UNu kon(senterslacujeatspabugdvn UtLaaspUmUNu i koalkmdt i
raksturgga hloroze, keedkwij Upi rIraspUrsovLPrUdJQch
ti ka pakNautii Na Cl stresam, konstat Uj a, k a
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al., 2013)Ar fOtOSihEUZfIBIaOIS bQ@i ski e procesi br
|l apUs (Koning et al ., 015) . Ne tikai sl Urg
iete‘kmUt bi ogomi sko ivéeh_ugsatkluknajlfJo_S]‘uraaugo
konsta Ut s, ka augos ir ze mM&dt,Badanjo c2 W) .s aA rutr

daudzumu ietekmU vairOki faktori. Viens no
augsnU (alumdnijs, 68Pebzs)r éMhoihetamghl, nz ki
daudzas aminoskUbes, t . sk. prol gns, al anogon
ami noskUbUm, prolons ir aminoskUbe, kas aug

kasakti vi zU mol ekul as,askasl ariadaau gast bsipl Ut eus prieed
(Torabi et al., 2013).

GaismaAugi , kas aug nepietiekamas ayalzsUmaqsa_‘
stratUgijas. GiemUkadiapnsi,r hilioglolk d sv atina jidsU
nekU augos, kas nav augugi noUnOJumU Fot o
saistQta ar augu pi el UgoganUs spUju dagUdUs
t omUr pUrlieku I|iels apgaiatmoijaaggivahl orzorfa

samazi nWigethoasr augstu saules starojumu hlo
atkargga no karoti nodu hiddiilafotenrotUr WcjCgraatte,s k a
Gongalves et al., 2005; Khayatnezhad, Gimlan , 2012) . GriegijU veik
salviju, lai novUrtUtu gaismas ietekmi uz p
pi gment i vair Ukugbosi as anlogUdnzoitnayjousmU ar augi e
apgai smoj uapfaismdumao pin&Sauleapagai smoj uma i ntens
un b, bija divas inrogdidiespavai #3% wai rklkr odal
apgaismojura i nt ehdsi vdudakis et al., 2012). Nov U
dzimtas ag u s kO tajos izmainUs cukuru un ol bal
konstatUts, ka nav viennozgogmggas tendences,
lzvUrtUjot ggogstogo cukuru i zmai Apistiekanav Ur o 1
apgai smojuma apst UkNos, un sugas, kurUm to
2005.

Augsne Augsne ir viens galvenajiefiaktoriem kasi bilat H;@(H]U aung g an
attwstibpdz ar to ® hhi) dligsti o a k § @il i & dbpoi niiisekiok Ul
bi ol ogi 8k@iNro paa ¢gagh uzag@ ui atuglgmeu un biologis
daudzumu taj os. AudzUIJ@trLasmadag\llwdkLasstzaamhggsagmu
struktlrkeUs’.lurgQ{npag@bUm novUrots, ka awugsr

I‘UthUJUS. Vi s laagBkile rkUid@ti Ojbi jai jaa ugst_f’Jka
(216mgkg * sausas masas) atple®pOPs i pagezethdkbd r thUj i,
organi skUs Wr7Dmglkg sausasanageg Gu 5,0 Li ang, 2017) . |
pieruUdogjies, ka burkUni em augsfaktors.iPi emDt a mk
audzUj ot burkuUnU$alk3$dalarBH$nmwmls M¢Garry, Gray,

1997) Di vu gadu pUt@agllmdUapyabmﬁﬂ@kmabwurlkbla)log
welusatururozmarqnu Augi audz Ut | vegetUC|Jas
smlIts:md‘JlljaasproIpzovUrttmsotr Uajhpu Ujgaslu_neg j a

at ggiUt@ebasko eNNu _d_audzumU at kampti lblh@i saue
saturs barsg mi vitas iaamtidg t 0B d %) ud(l.41%)0(Hendalylet

al., 2017).

~Visiem abiotiskajiem faktoriem ir svargg
kU rezultUOtUO bitiski wvar tikt ietekmUta a
daudzums tajos. At kalWtpibdk anjoU ma uggpua gsouoglans ruena |t
faktoru var bit citUdUka.
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1.3. Agroekologisko faktoru ietekme wuz augu

KUOd daktoamp Ur sota &tz swgaggpltsi muma robegas, tas
stress, jo notle i z madgdwaisel mai AU un funkcionUganU.
atgriezeniskais, vai neatgriezeniskas, un n
intensitUtes un dagmmhaelUAgmg;faLthmﬂaat0|ztur
i zdau neIavaIngs apst UkNos un nodrogi nC
apst Uk Ni emd a (g df ii zaumbnidapd @sreaksijisVides stresrezistences
mthnlsml_augos tiek iedal gt dijvacss, tkiupraoass:
reakcijuuzUr Uj U s tr emai fatktaowuga dkasal dms;t Uz) atkdli &
pat pUrveidoj ot fiziologiskos mehUnismus, I

| abot boj Ujumus. Aulgankew_nstsetnrcesalfpmlehw_mlsup
aktivizUt tolerances mehUni smu siresaqzistentes)g oj u
mehUni smus biegi vien aktivizU gUnu ekspres

stresuunraida i gnUl u gl nu |vdemecn da k Ikals\/vertzadzgklaljasuauguu

v

met abol i smU un ttogstobU ar mUr gi sasniegt
Sun, Wang, Sui, 2018) TUdi apst Uk NiaikAt se k-
gai smas intensitUte un kvalitUte, bargbas \
vV ai pUrmUrqgaugMNUUdau@nurgsenUt|skU potenci
ietekmU ragu un tUs kvalitUti (Hailemichael

1.3.1. Agrotehniskie faktori

Kultliraugu ragu visbiegUk nosaka to genU
ologija, kU, piemUram, augu biezgba, s
et al ., 2017)fak\t/|osrh>|egkLakslezengrgotneUhru\
S audzUjaml egnglktAlutIartaguggllreqnbas, s Uj as
i zalnu smm@aganit u ragoganas i zmaksas,
S peri paa [saa@snum U & & re wkihdnettal) 20G.79. Auga s

i st thdoQzjoumply s agronomi sks faktors, ka
, attg9dgstQobu un ragas vpiekurdspaicimntawgu Ka't
W gsjaumalr i n Us a u g aPamaqutgigralilsb i e rHigkhedgaat O t s
ramgllzmantotUV|smaz 95% no pieejamUs fotosi
oginotOpt iemUka aagluw otgllszgsbanaksuunLUho gal
atagtgkanogdmmilpa,audzUganasgemtj rgai skU0 novieto
Hosain, 2011 EmamiBistghani et al., 2002 Augstis t judap i ez Qbha k ar 0bU no
palielina inmeu |zplathasgueanggalsu, ki
novUjinUOti un ar neizl ¢gdzimiUeevpairee bOk gan Okt I
aurl aidgba, kas veido mazUku augu lapotni,
ai rOk konkur U parn alpeagrad tsatemsausinmb (&l ghlelina U

rans pnb audient j b et samazina augsnjes duginsvaizrt
ugsnes (Kihmassk@ttal ., 2017 Zhang et al., 201
onkrUtUs vietas augsnes augl gbas un vides
gadiem un no ggi rnesﬁ\uggmeaggalqaé)tUmkaa@lZehnaLhkgg aent
e n milif Hlgav UkUksotnlsdgajtqula nevi enmUTrLngaaUguaagas
e zv@alru reguIUt dUr zeAu UTtbamszemMarNanm V|L_Jirzmanm
dzWiyaant k ar 9b wizanUgalltiak aulgiue sdWpHigAblas
em(;ohjupgloneﬂaJtlblu$sat)LgUIguam starp augu rindU
Jt 0j umos ar brmlke)d\lktépmstkllbpnosnO\eLmrots, k a,
uglemvarn@UIlelant k ocpi (j o pergQUJkamﬂomm.tnI\slﬂku
audotdi vUs s¢ t)dsm@0a BOaus 60 x 45cm kopr aga bl td 8&] bes
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izmaiggst i r gum der ggso BEl §ji AmU skmigur giem, iz
audzUganas bun®80x3dum, s nBOQlwaoﬁijglJblkeUb(plpa l i el Uk
| aukums, un divas reizes vairUk augNu. PUt 3
dagU0dU0 augu biezgbU, novUrotas atbgagiviequbas r
pl atviemaysb j o v Ul Oks bija rabpaezdgedasebings masdal
vegetatgvoemguaugstumametrujsa co,ag® alp@udz attkums no
2.4m?, gal vi Au s kai tgab. (ﬁunbngétah@Oléla@tlemugmmelﬁqba
atgglllaukagemcgrUflskUs atraganUs woijeatsasaudPzalrg .
b|e2|@tdﬂkans| Amer i kas SaV|enotaJUb|e/zmjnb;30|Qs p a
50augim?, Di e n v iidkaogimé j UB a3n3g |i60cuagignt) | B @i ij6Qhughmd,
Turcu2]9&hg|m231tkarQbUTuok/g@mrUneusn taj U pagU reg
i etekmOUt augganat g @aptrakgapibdabsU unnd mseegni@abriima j U m
Hosain, 2011).

|l kvienam kul tT r alulytaime si rp i sewrelrr Qo thilw. Dsazlgvjuajs/s
s Ug daikianso d r o gi n a mai nQggus vides apstUkNus Vi
(Aziz et al ., ZOhb)vUrAudzUchat ksd Wwuioltnut o v
samazi nUj Uste (Wengjiags et eliv%)lSjAtuldzUJ okonskrad Ut akas
at ggir Gauagsstanaddk ar g Ur n e s (Dash, Rebbgnia Mondala2013)a
Vi sbi e iebgrotemniSiefaktoii r augwnbisddi@lsal ai ks

1.3.2. Abiotiskie faktori

Abiotisk i e stresi, ko aywdrembirtadgarnifdiesi kaplsit
var qtgities no ievainojumiem, kas radugi es
smagUkos gad@j,unmgess asanri edz ot auganosan igalsttg a n u
strauunovecoganos ( Gul BUkbbamgualzsa‘graalkaua,qoreaabldtlﬂo
stesi nducUj UsLisakdias i esmujdawgaasmgwm@tudzc
bi ol owdga lsd<zbvue|(l§appau Verma, 2018)F|tohormonamabscsskUbE| svar Q
|l oma augu,jad anptaUgcu jtald u alsgisatsdumlmngad,ﬁauswmsul au
Z ema temperatlbcaj WiaG@ mi rhe h Unoinsek,i Wani , 2019) .
anatomi skUs, fizidlzamiisAkaBs sum emlaogﬂqamltsUH(LNSJ
no regiona wun gadal ai ka ( Shgadhi duyu g WP ifaleztedss t ¢
(Onyekachi et al., 2019). Abiotiskie stres:
abol i sou uagaUdhlrUsama2|nUt_|es |l 0dz pat
esa apstUkNos raga samazinUs l gdz 50%. .

e k Nd

0
g

t

r -

resu |espUJoangjsbkuUbUDSmlegtLP.ZheaantslUU )
dustrializUcijas rezultOtUO un citu cilvU
kUrtUjUs vides temperat | Gus tkexrmp eruagtilerna sr
lielina ard i zt vai kogatnpieejano | dhsdresarsus i | p n
uksai mni ec gAua-Ghinwappaa Ranajvakel Benéweera, 2@Fekachi et

d’erPsast Ov, uka ksaasgssums ir daudzdi mer
Aos. Augu reakcijaompl shksaumporatdgtn
I et ek mi un attiecdogUs augu reak
ri, Gol parvar, 2011) . Sausums uwi ek

nogi em,sntasievseas nd gakena)iem vieles stresiem, kas sastopams

s pasaules vietUs, ,kutaswpasdiltsakbhs i
a Argenaki, dablgad, Mérshedi, 201Eathi, Tarl 2016)K1 i mats kNI st
Uk s, goagsatllsvaqgtlenppleeraautzllqrael\lmnksnlmnglmsﬂsfaJrr\ar
ne bkur orge Uk g Klogauml en bi e § (bka utsiuarka m avd@rt o
(Gull, Lone, Wani, 2019)L ¢ d z ausumstiroviens no galvenajiem abiotiskajiem stresiem
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lauksa mni ecQbas augi em, k U ar g Il dens def i c«
| auksai mni ecdobuU.

Sausums ietekmU ne tikali augu augganu,
apst UkNos augi I pakNautlmopatsomLm\@.tp@kIUmnval
fizi apopgceku | zathadAfm. |L|pthg| pret pgtUda v
citiem stresa faktoriem. Augl kuﬂaneBAu;pnmlgNaut
ka_lItUk Niem un slimdbUm ( Ma nAgigu saknes dds0i1g8r U 1Qun,y e
t Us Ir Udemisr nsst r ies ai zvUrugUs augu atvUr s
(abscss k Ub kas vei doj as st r eweas nagalsenglét No s

e) .
hormonem, kam ir I iela nozogmesaugpu fdd pwe ss koisk lu
procesos, augu _dathC|ja| konkrUtaJU vidU,
noz@meesa mazi nUganatempsiGet enkiholne e a t s i odiefhzse ¢ a
triT kums sakAu zonU un samsaacABStsi spUnuidgi ®alkn
virszemesdd a NU. Svar gga tdunantas é @ mipg goukolgdl h u(Bathh a u g
Tari, 2016).

Augsnesnitrumsun augsnes Qpakglobiuqotmmkmmtgsélmasgsmﬂ)l tis
KopumU sausuma streBavUEeaimakmUnUatLagls—:-wrkllur d
ve@ekjpiaéaugumeprwcﬂdeartgtho:stsqab‘rmiapumasapalUn|nUt
fotosintUze_ un Vvi e lemani,R61S; Omyekachi etsal., 2009k Bhubos L
| ai ka apst UkNos augi pUc |espUjas vair Uk ce
aerriti_skosaiaioetUPbl‘dq’sU (GuIFFU_dLLI\bn(eagaWannodrE
s v ar Qfgkibisinaugses mitrumskonodr o gi ma nely se s ( Br own,

Mitruma saturs augsnU, jo Opagi augsnes Vvir
apstUkaNaketuthaugsnemltrumuto nepieciegams noteikt
periodU. Augsnes 1Tdens ir viens n0|$i‘ea1|squ

nepi eciiragrapdga no faqugeus'I'uartktIQLBtt olbcaesn's pat Ur i
temper at i r aAlbergep at.8l.J2008T elrans nodrogina augu ¢

turgoru, kas nepieciegams nor mUIl ai organi s
nozogme vielu pUrvietoganU un fermentu darhb
procesu. EIpoganaesglprtoceeksuzlmdaenrtsotm;etsubstru
2006) . idens uzAemgana, attiecogqgi aro ragas
pieejam@Qbu augiem (Bhattacharyya et al ., 2
di nami s kg Daudza® dugas strauji samazina Rgui eLHggaarm mU Ut r umu

spUj to atj aumitumal Qldgzoﬁmatra&elgm atkgdst spakN_autl

attQostosi es d@egnULbItllsakttlkaurnx;ﬂhﬂmrrmﬂaimgjamtsbbeyd uz

kay pat veicot vienu mUerumu neivean Wsdigdn 0 vi i
priekgst &tuwn kmauetrredaaggasms@;bsla Lupo, Moshelion, 2019).

idens galvenokOUrt pUrvietojas AnuogsgllnraSQpL
piemUrojies, é&ppiy ikasrbam pHéss tcraamspi rOice
i ntensi t Utse airrp rﬁalongJan 19:00,Td1erk$_JAwgaemngldkst
var rasties stressint i e s Uk A v 0 sotg,s jmai tirru mmae@ageddrideykii nklaj upr
Gal ot Au transpirUcija notiek 0dz 16:00. S

I

uzAemt 0O Tdens daudzums. GajU laika periodU
(Brown, 2008).Sausurs vai augt a temperatira var sekmUt
|erob@agp)gUDcD un t UdUj Odi sat(FH)blrlsanE§01)fot05|nt

Apl deAlovgeansnn-:o galvenajiera gr ot ehni skaj,i ekma sp absiOkiusn
ietelgmUt ragu kln,tIDageklvtallPthl R B adn)vides| er o
jaut Uji i pUrdomUt t o, k Ud a aplderganas S
resursusun mazi nUt u .iPeé e enlimiaandiizc ivaindd!l U | i et Ugana
mUsIoganas I()dzekNu pielietoganu izraisa Vi
ReIUk bet wvar nUIthlrebsagsﬂrm;tsgkadallsnoulklessterlmrnasIde|

I g a

’na. Splpuvgkarnd Uledt upglPgul ganas gaddju
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augsne. RezultUtU palielinUs augsnes Jabk®v

ir ierobegota skUbakN&dpjregUddldaanmaeioth ait
savienojunt dzelzs jom, man gilinna sjwinAg@di em, kas augugi
rakstwlrtQLgbhu;kasloglskUs un mo rdwdioegm,s kikUss aa uj¢
apstUkNoena no galvenaJUm reakci j Um, kas

a vUr sngogu darkabasepUkmUﬂ'ng@anapmaaﬁhamnUt
k U r’ezuItUtU npoldrg rek d @ w n/cnp\geacncagaurmUs. Pl T du
sakAu el poganwmn apieduUkadpinaii feanr & Bl e, pkas ana

augu attostobai. TUpat ti ek -ChinnnapparRanaaakeb ar o
Seneweera, 2017; Onyekachi et al., 2019).

TemperatAmglu auggana wun attgstogba ir atk
temper atriajuogriaek srtwd ot Uj i, kas ikl edimed) mau duw
procesus, i r imd ldigrmaktst| eUnpterrsaIrtralrmmpbjlanas un nakts

temperatlru sal odzinUjumU ar VIdUJO t empe
(Onyekati et al., 2019; Gardener, Gardener, Tralnlng, rKiijnatap Ur ma i Au rezul
gadiempaa u gs gan 8a t einptea kanolkjradagdiuo, vu.tjrtauumsnlega

segasbiezunu , k@saa:ratpnd"abs at|2mq|eangjq;|u veget Ucijas p
negatQvi i et ekmUt rkawldtBioryaekgawc hk v aelti tdlt.i, uno

ietekmes n oZtodgn@it k asoQ t:aLlugu attQsthaugJSlIgd]hznetelktsun S
opti mUI Us tempesanbdcamtgldamﬂgpgaaznounsun kfai zi @b og
diapazonmor obego mini mUOI U un maksi mUI U temper at
procesus (Nievola et al., 2017; Gardener, Gardener, Training, Lnia)eajailtkaiNaagu
fizidelpoo@iiebr|5|nUs temper &€ 1 I &9 (Wen@ p9833.0 n U
Temperatiras ietekme biegi vien tiek skatg
pieejam@bu, vUju, saules spogdUganas il gumt
i et eskungu dzQogvdbas procesus, kU ar9g no tUs |
palielinUs pieaugot temperatiraakt iRatiezileicdyegs
ai zsardzgbas mehUnismu un tajU (hewiclAgas?2a@
Vi sbi e gniekh Wasipsamh p ir o it antoksidantume t a ibottds aizsargvielas un

me mb rl U ripk@sdmazina gan augstas, ganzemasmp er at Tr aStresa etdkne o s t
ir adnkoariggdar bobas i Irrgaumisiaasjurmaeurmpgasuga‘s funtes iz
atthsUz,(KmalbaZOM)Paaugst|nUta temperatlra iete
palielinUs transp|rpC|jq)aaL(gSBrnaUettresmmeratOIOI’za

smagi hlorofila bojUjumi, karstuma radgtU s
augu funkcionalitUti wun samazina hlorofilu
| 0dz saamat®d notJb s o pigménui daddzums t UdUj Udi i zrai sc
traucUj umus un samazinot augu augganu. Aug
veicina atvUrsndogu aizvUrganos, kas attiec

alszrganUs [ g glaelsvenatekrﬁtapedugsttrmlsumetmpzelr ati
negaitetve k mU a p p Bktsetkrsernmdljgtres ma tiireJdk  p feonergud nu |
denat ur igsaucy uad, u kuhne Jg@eunl-phmnnappa Ranawake, Seneweera, 2017;
Onyekachi et al.,@19). Karstum# e g aitedtveik mU ne ti kai augganu,

opagi Iauksaaugmn(Geﬂbkgobea\Name@]lg)Absc|susnk Lgbleblrerel(g
fitohor moni, kas regul U sUk!l u daitempermsils) u. D
nekU ietebublmeta aizkavUta auggana, samazi t
vUropdamaboj Wuegia vi sjutggUkie pret augstas
stradi jU (Kai, Iba, 2014).

Auk st uma r awdepgnaniosz gsmorgelUskisaujiiae m e t e k mU s ama z
produktasivattedk ey to ragu un uzglabUganos. AL
ietekmU augu ¢ginu funkcijas (Gull, Lone, Wa

Mi ner Ul Au il asepi eci egamUs lraurgiemeess . v iTdllsa s
nepieci egamas augganai , at t Banang,b1889). Katnam r a ¢ :
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mi ner Ul el ement aamu giur asuvgadraong@al Upoenimma OomUsbOj ur
gaismas absorbciju. Gan piep Ur b a g Ut 6bas,n ogvanr od eafmac Qnteag ahkt 10
(Soleymani, 2017; Soleymani, 2018 | U_p eklis un sUrs ietilpst

savienojumu sastUvU. Fosfors ir daudzu nuk
sast UwsWei EKUhajaugu augghkos,pregesilsosmoggan
ir iesaistots kalcijs. Magnijs ietilpst hlo
unvapgedal Us dagWUedsc@kahndbgameidgnametabbisma Ma n
reakciju norisi (Satklifs, 1965; 1leviAg, 20
vielu nodroginUjums, jo attiecoggi pa gadi el

Zems bargbas vielu nodnofredj pmsenar UkkiamaRD
augus nodroginUtu ar barebas zmaement i g mi
| 0 dizeekkNmUj ot vi dei drauquL@szteeSfﬂatﬂjbagaglskasu i e
i zcel smes mUsIogamJaskUtcbdzeeklémsekmmJt@ﬂga)baugn
etal.,2018).LieIa nazl«g)arrteralrmlnerUIahememn&cebaura
elementiemk a s Zzomaggi . i et ek m AagdNk opWdP@anNROUWD)e
PUrllesﬂaUu\kmoeeriJaarthalsgts stress kNIt par g
(ggag silta ﬂreklltm@(traalrkegglaajmospal|eI|nUs ter
sUNmaIQto stresu, kas l'iel 0 mUrU paheanSJalastl
sUNu kond®Nts8&maimulis al imnha s tyzejttentosas 60%
gad@j umu noti ek dradasiabigua psrad ci ensi(uamltaeigjrudl,lfubktas o 2
40 % gad(pjradanssekunpioldasu(apidergaatnraegogana vV ai
| auksai mni ecawagdAu Vp hotiskadlika & i8tgkalhkadsizmantots
gan parasts Idens,kasgnehlzrraamtdtsa)pmlﬂnanmoz@%ldt@,K
teritoriju.Sal i ni zUC|qmat|ska|§tses$qun|arrzU| ma augu augganu
samazina augu spUju uzAemt Tdeni unAlbgaerLbas
esoglneonsUU(NltransplrUC|jas_pIIsmU, kU rezult
lapu apdegumusUa r G kinfdsmentua k t i vi t Ut i au grosk sstcudddig t a u
magnija, hlora un kalcija sUNu sajaukums. V
ietekmU augu augganu, pi emUr am, karstums ul
kukurlzu un sorgo pierUdojugi, kaaksesmbig§gt
stresor.u SGNwmas ortdldot s S weidessosmotiskais strésg yngoaus t i e
toksiskums. Osmotiskais s piiecdinean st os, Ulksa iazurga
ir lielUks osmotiskais spiediens, nekU aug
uzAemt T deni un mi hue€dluns aul(Gulplpred\an, 2C19n, K
Onyekachi et al., 2019).

Pieaugg thi nenUB1 u | i etogana | auksaimniecgbU u
augsnUs tokoinslatmeéksljmuada kaitggu i emekmi
(Gull, Lone, Wani, 2019) NovUrots, ka Urs
smagie et Ul i . Smago met Ul u uzAemgana i zrais

bi ogogmi skajos procesos augu pri mUrajU un sc¢
var mazinUt citu metUlu nelabvUl ggo i et ekm
negda 9vi ietekmU auguasha wg@pakwasckind o lakijembz VW
augi ar zemUK wdbii mumis.u,S awWkUr tl aqolnepUm, k a:
novter ok a sama2|nUJUs augu augganggasn Uosgomsi
augu sugas j_akllmatletles smagpmlmnthgLUI
augganu atkarobU no konkr[tht\,UusnemUUdeagwsn @t dJc ik
tl

p_

o Q
dUstika iestU0do augsan th | eorr gaduag sstau ykraud.mleUac u

kgu

pamanUma apa j o | apu novecoganuUs un izt
aklimatizUj Us, un pUc 20 dienUm hlorofil a s
augiem (Maleki, Ghorbanpour, Karima2017).

GaismaAugu augganai, attogstobai un ragas i e

saul es energija ir bltiuwrkaaugu.aGsugsinadsaeik vao
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kvantitUOte un fotoperiods ietekmU augu mor
di ferenci Uciju. Augu augganu un attostobu
spektrUlais sastUvs, intensitUvairOkguesekm
augganuga) ve mthlsrenergljaess|am|oItL$C|fJoat|osamgoUs
2014; Bayat et al., 2018). TomUr pUr mUrggs
fotosiprocgslezea&strUmos agnatktdjl omod i pat fwt ooksi d
izstrUdUtmahdsiasiba® baisgaau gV slasdjumap kas augiem

var bit paTtUeNekmekalztaggJem atggiras no au
augstuma gai sa@j meeesUalAgu noUnoj uma. Gai smas p

energiju,dzktatsi epdUp gslaas @brgaad ot . Prj rhayalpgargnnejura
Ic‘gmeinrisatkar(pgs no auga fot05|ntUzes kapac

apgai smojiumar dlgsntennr gga augsta fotosin_tUze_s
pUrsniegtUs gaismas sliekgAi sal @dzinUj umU
attiecQgi zemali fot05|naugUfosbajatLapZS%aoczmbIh
saul es gai smas, kas |iecina parel tUgtoijkitg i geaalt U
l'iekajiem fotoniem. Par asun saamg a ikspllhjs pliodem
svUr sstadadmgai smoj omhghagleAaugi austresuada paaug
At karobU no augu reakcijas uz fotoperiod:u
T Qs Us di ietniaessm aruegpi eci egams sal ¢gdziihOo gi 0
stundas) wun nepUr titéasturidagse nteur nastradsv cmtedrr(pg;)lﬂd@
Gie augi tiek saukti arg par garUs nakt
rosi, soja, krizant Umas.
T Gar Us diign &g awgii em nepieciegams gar Uk
l16stundas),lat t st ot os georse raautguwsi & UorrUg Larrlo pat
Gaj U grupU pi emUram, ietilpst tUdi aug
‘HNeltrUIUs dienas augi zi edUs, ja fotop:
Gaj U |gertU|pILps tt, o erJtelmUr(@lunHaj,nzawa 2014). A
FotosintUzes intensitUtes ietekme ir atk
a genoti pa, b aar uggbudr sb g \viei zedl joua TR0 Gai sma, ko n
zobatekmU gan augu jmar fAotlkoagigbul ngoa na ufgiuz
giras augu atbildes reakcija uz gaismu.
orbcija |l apotnes virsotnU un zemUka atti
uz augu reakciju uz gamny i r gai smas absorbcija un gaisr
dpagobagkUmoshks gai smas absor bci jrmsakalduga u ms .
mor f ol ogiislkadp ausz biovvei et oj uma | eAgi s, auga au
biebdpbaewns no faktoriem, kas ietekmUs augu r
augubi ez 9tka absorbUts vislielUkais gaismas d
vi sl abUko augu aug Solaymany 2017r Solgyaani, 2088sr nU nely dvaen uk
eksperimenti ar kukurlzu, kur uz vienu kva
novUrots, ka pie sabiezinUta kukurizas st Ud
raga no viena auga, mazUga komkdue mais as a k@
gai s mu, gan mitrumu un bargobas viel Um. At t
lapu laukumaindekgsL Al ) (4. 4), bet pi e seglem augiem
gaismas absorbcija bija pie 40gim?i1 8 9 %, bet zem HUglUl Ar8® O/cn)ovpul reo t
ka, pal i el inoties augu biezobai, samazinUj Us
Soleymani, 2014). Gai smas ab_sorbciqu koef.
noaugugeroi pa, tU morfologiskajUm un ffiUzbetsl ogi
augub i eiziorb ag anlovzedmmeé gai s mas i z rnEdantiBistglani atsal.,, e f e k
2012).
Gai sma kU stresa f akraksturctaisiGaismairlgamassttbga p Ut
faktors, kas ietekgopldcesupp kay@djuct fatgsi at @g a s
ietekmU liela nozome ir fitohormoniem, kas

QY TO
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gal venai s gai smas streQaUkeldsNAu:%Z@dmbU\mU|()2
starojums, kas sasniedz zemes virsmu, if820nms pe kt /G daMBu caurl ai
i etekmU oPaaagsit tlamdumaekasVar bit hlorofila no

boj UjDlamgiU.d i f imii kKJil i f aknt odroi ietekmU UV iete
i gnonam ir nozdmdga |l oma ¢glnu aizsardzobU
ar gamma stariem izraisa pektogna izggogart
met i | est erilBaeegee, Rkychoudhuty, 2016k U ema gai smas i nt
i zmantiekgas&at ot a, | aapluen 40 5a0u% i neom dnaobni skk Us g
pazemi nUt as gaaugslrrLarBUki Qajuzmswawtoeegteak maz Uk a
ragauk®at pie paaugstinUtas gaismas intensi
samazpiontUspept du | §meni s, notiek i zmai Aas

galvenajlemfakmraemnquaas||eemtekmU fotcmsﬁntttd)tglgsrrkc
vielu konce@alrWen ¢ uf mmfcgjsilsonnnoUrtfltbsgkeontHenslpd)orl
norisinUs viNAu garTmé&k noz A@®k a npsh, z g k7a0s0m an nv
dar bo,jgavenaisalibuf i zi ol ogi s ko (Vannirken etplu20t0eBgnedfea t o r
Roychoudhury, 2016).

Augsne Augsnei augu dzovU ir Qpaga sunozQme
epleoh)@rg@lbharssursan(leV|Ag 2016). Augsnd&s kva
angohaJaiiwgsnestimwnmasa,stra,lptolrraa,ln bbUDyw.aT . (LOoper
UrkliA@pugaaes) .fizikUOlIUs Qpagoﬂouagssmeesteithu
vargga nozQme, rjeog omu , \amngtsllml‘daglhmiterawrgusaaku%
unkci ®hdeuarsm ub a\(ielqdcbsonC|juLaba agsnes t r uikn d 7 @ouisd a
ar Qbas vmeplrumtdiJhedenEbresjoameu. SvarQgs augsn
r

- T w0 X

t Us C}Jpotrlanmtalqam/&pcmaaugwumaga | abv Ul ggus (Abdplst Uk N
Khalil et al., 2015)Li el U daNU au
milts augsnes, t a

I

ggAu ir ni ec2@g s Jaar gt alhs
Um ir zema Tdens ietil
okri gAu dawadz@ms sideficdotu vlaaspﬁlegagﬁ
ar ietaglazmnulkumal botu augu ragu un kval
Omi sk Usj Wweigod baaLsgsnes |pardametmgsrgpmrpzs$(U$n\m&Ukum|
piec, 2017), tU0dUj Odi i @t @lemn@ijpdctbUsavicy 1 de
18) . Viens no augsnes augl ogbas uzlabogan
s palielina ogl ek Na mlledsrabllbpt[glagsabgs nUunuz
0
t

d t
da&m
uzl a

0
ziju, kU arg var potenci Ul i sama2|n0t S
ekmU vairUOki vides f akironsi :s kabusgeskneasj rt &jmyp

neorganlskaUgsnesbnalla@quaaml\slmelld)s ol o(Hutlsek U d a
18).Augsnes struktira ietekmU augu auggan
anu. l rdenU augsnU augugas saknes ir 0
begota sakAui earuogbjeagnoat,a kiod emess akkna bar g b a
tevi &nimdtr gl anikrgorganisgugPassoura, 1991).
dz
e
k

a
r
e
H

W TYOYPT TOANITEE< SO

F'-('ch

20
g
r
r

Lo
s

galam nav i zprastas v aAurglk aasu gaguagnuu Uir
nes [ dens un ggsaniessa tdeatupdgzsuangss,r teermp eawt | r
skUkajiem faktoriem, kas ietekmUjoaugsn
kugJsnes fizikUOlos, gqm|SsakvouskaU&near$1tslauleelogl
Ucijas dawgsmuens tleampedprmadtclarsuAsgstraqu t emp
ek mU organisko vielu s a dvielb migraenrUss| iUz O acuimjuu
snessalthere$ psUpuljluettpgaareq)samgbu augi em. Au
mperatlrauugsaéekmLUUsa augsnes mul | Ugana,
sl Qpuebjefs, SEggB’l'SUCIOJI‘EgS&BatUI‘SSJklUSI zv ivali ko gana.
temperzamUkwsi estl ddkdno(smigumgus mugsnes tilpummasAggarzadeh,

g
0
u
[
e
|

O cC D®Y® D —C
Q o —+ ~+Q

Mosaddeghi, Maboubi, 20100 n wu k a , Mang, 2018). Augsnes p
rUudot Uj i e myirknkcausaugsnesp [edxgm(wmon:esus kas av uik&tre k mU au
augganu. No pH, pi emUr am, ir atkarooga mikr
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uzhngana augos. SkUbUs augsnUs IielUkU daNa
nekU mselrtmalinl0 augsnU, kas par asftoimUatab (k

koncentrUcija ir pUrUk 1liela, mi Kk rvokdidma me n t
| i el Oka makroel ementu pieejamdoba (Gentili e

1.3.3. Biotiskie faktori

Biotiskos stresugugiemi zr ai sa dzQvie organi smi: VOoru
kai t,Ukn\Neiz Ul es. Gie dzovi e oIrigmand sz rbdiesydt vli
zudumus . bWwijsUjaulosulbkd a sUAu ierosinUtas sl i m
sak Au (sardh@a Mehta, 2018)evainokjos audos notlekdagUdas met aboc
disfunkcijas.Me h Uni s mi , kas nodredagiknaai t dlukg\Nu e me zuins t se
dagUdus morfologiskus, genUtiskus, biogomis
2016).St resa bhize @i sob&@nopasUvUelaag, KGArAugazt| tbl
genotipgr viens no faktoriem,kasosaka t o spUju pretotiTeseghi o

rezi stentee, glmis nNosaka augu i zturogbu

Daudzi biotiskiestre®rii et e k mU .f oRioegmlitrddmkiai t Uk Ni , ka
laukumu,s Al r adot i boj Uj umi psarmlk\,lalplankumlenpaurquvn w s umu
infekcijasb i essgaimazi na fotosintUzes intensitOti (R

Ti ek Ihlsaslekamplrogu patogUnl rada 15% raga
rezistentas ¢ggit@W&dNu Paipd)gUKpbaumrkalegl sai
paredzUts, ka to izplatgba paIieIinUS|es ap
Paaugstinotiems t mosf Ur as kt e mpé & a t Izrrpasaug&lr Ii nh@llblu un ke
d z Qanasperiods vaip al i @ loi nplasskaitsivgiue n U (Bussain, rR@15; Onaga,

Wydra, 2016).

14. LielUs nUtres biologija, saimniecis

NOt UegieaL () tiek pl agi i zmantotas gan pUrt|

kas ir galvenais to audzUganas mUr gi s. Lie
medi conas jomU (LIRatd t o et al ., 2013)

1.1at.Li el U UridhtdioieaL.)((autores foto)
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141.1 zpl at 0ba, audzUganas pieredze pa

Vi pdsaul U sastopams vair Uk n dKith) nieodoioc ognnUl
|l ieto jau kopg B200Gap. ﬂnaUkmeVrasKezsm)JlOrmantrLekl
dioic) ar daudzUm pas u ghyostifoliacaliomica hispidalallinssp( v ar .
holosericeaxingjiangensisgracilis, galeopsifolig afghanicau.c.),U. urens U. cannabinaun
U. pilulifera (visas sastopamdsiropU WziZi e maiRaUndubia( Zi e me Namer |
U. ferox( Jqunzlwlhyperdbcee)an (Hi mal aj i, Ti betldincisaMongo
( Au st rUUlketivjrems, U. platyphylla, U. Thunbergiarad a p Un ay. paGifianaa ) ,
(Himalaji) u.c. Kopytko, Lapinskaya, Sokolskaya, 2012 Li el U nUtre ir au
ir i zpbbt @i a op U, ugzijas mUr enU GuiliGueardroa  r e g
RebolloseFuentes, Torijdsasa, 2003)L a t v sagtdpanmias i k ai wdsugas sl ind&it U n |
(UrticadioicaL . ) un &igida Urenal(.t r e ( )

Sugu pieej am@hba ileaiekkanUgaittoU i zmant oj amdobu
at omnpedetojumsat ggi ras no regi anasaicmnlivelkkoujy ach z
bmegjanajldmbas veltUm. Nereti, l ai gan augu
)Js Ympsayc par NOtvaNag mawmgijepatd paludeluidre!l
agi pielietojama, kK &v areteHUrsUjluzspll alt dblus ar
vvaNas vaag bi egUbrIa)Jkuekr i e e MmOt dardzvietP o | i |
isitem tiek pasniegta nUiLlauvqu;bJap@LtueiajnUstma
roduktu gatavoganU i zmanto nUtres kU n u

Pirms kokvilna kNuva par galveno te [
kas auga V|etUJUuntkearﬁeetpoaer Ut
i ecogbU0. NUOtru stubl Oju iz 09
|stuszlodinlmmglmmayspalUkamUsU o_,
OkotnUjadugshgddavektant 0s asUIsavmlal @
5 nU

i

&

-~ = ——0oaxCcC
—_—)
©

_pS’dt‘|eIZGJ||ItI'UUljUUS no 5% savvaNas
Utru sugUs. 1I9UtrgLadesudnztlagasrUd<u
o pasaules karu, nUtru g¢ggiedru
anu baIstQQIUasgquporleaKJtEldszle&Spekarr
1920. 195 0Au sgtardiajml tVLUsaII;&JII Wwinpl jaa Qbh WO ¢
|eguve|VUC|rpla\serusmterpUhtsrtnltrQelqbasnlt gadu | ai kU
morfologuasnlUﬁmesvldrotll?O savvaNas izcel smes
Svar ggUkUs ¢pagobas, kas tika izvUrtUtas, b
Tol ai kendtt Ir atsigd konu zt ur Ut i pUt ni e c @rbraasv i onfsitdit!
regisstkrlUtg gvilrindk aj os gados pUt §j umit auendsz &y chz
pavisam nelielUs platgbUs. Kopg 1990. gada

pUtota VvUOcij O, , sadamdjotiesdp Oulwterds u sutadi g mlu iUt ni e c

STURAQQQQ ~
C:T e 9 0
,o,C > —+ N C:IC;;q

i est0UdUm (Hartl, IVo@DD3)20012a|k/@gb)ﬂggﬂlaerdrnatse
ieguvei_nemazmnlLchL@sb(aJsehtrUImorkatntUs no
Austriju, VUcij U, Scorp|UJUPaLrlaeItUlJ\AUdLarb|(3|kta\/S|e
bi ol ogi ski aktQovos saV|e|2008m)JsLaUgU}aD|uus
sadar bogbas ppdjit ®ktaa nilérwarausdzUganas un gg
tekstilri plhi(eRajlata?0a2) at vi ]

LatvijU mUrdgtiecogi nUtres nav tikugas Kkt
patUrUtUju interese par nUtrUm kklO Isaapsut Ud W@r
popul aritUti i e guv u.gbkrgpasetrsk. lzamjusﬁjeremokmktlephl
veikigal venokUrt par nUtru ggiedru, t Us i eguvi
biogomi skU sastUva izmai AUm dalpglitadf abt oz m:
UrstniecoDaudavget ti ek plemanta nUtru at
vesel Qbu, bet t|kpthmUterJemawarna.\tmdjijrazwadnzuptaJrnkLt)i(
i kdi ena uzittuerrCa.t TTrodmklar nalttrreecsahs) d Usz e mil sk i
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Pi emOfiadn s j T rtads vi apwmtndsogasy Woipddn ar nildel Um,

salsbetder bi j U komerci Uli tirgo nUteta, 200d)i zi (
TUpat kU citur UmaJsa)lslpLga,adaErslglmlrLaJtuvqueUs ppatUrU
produktu |ietoganu uzturU. AAbsol lts Udo v

augu pulven k | Ust a, nUwi lengulnmerpnﬁopnnuars @nlﬂoajtl e nk. e
nepieciegamagsqatbm@aﬂmapbpar|savvaNas/Urstn|ec
uzturvUrtobu, JoatcglgﬂlwreJaksmon(p@UOPch\InnurplakUd:IOJa)
valdes priekgsUdUtUja Ilva Kavicka dal Us pi
nOt ru produktu klUsta (nUtru puIverisT,jo\nUtr
vairUOk stUefa kaezmubuocpdgrott(l os vai presU ir
nUtru |l abajUm gpagobUm, jo pIUlceInUUktsruplpamrvaesm
nekU veikalos, jo tirdziAos pircUjam ir ie
produktudegus'th]icéin@itrlaemde_rU kopU ar Ubol uUsulu
i nterese parlrznehhaspeuoﬂu odGkhtthemai kU i ztirgo v
(persondoggU komuni kUcija).

142.Bot Uni skais raksturoj ums

Liel U nidts0e cimr aliggsts, daudzgadggs di vmU
ovUI Um, retUk | ancetiisOctmglaapem. izakas Umo Kk
raksturggas izteiktas robainUs malas. aLapu
ar skaidri saskatUmUm | apu dz(g_IUm. Bm.ubl Uj
Mati Aiem piecskkMaobAiesr skedr skBhbidr oksétirli Ipc
TUpUc, pieskaroties svaigali nUtrei un mat i /
sajilzual_sa UdaJlsrakdaalrsLananmukas var il gt | O
zi edkopUs sa-butto$arkdnnnnaonk|rljzsaal\sl ziedi . Sievig
ziedkopUm ir Noti | 0dzgga f or maiedkhteigadssnoe vi g

jTnija | 0dz sarejpgtie nbz & Int. e nRaask al&lir 2008@Asgarpamdh,n e A i
Mohajerani, 20120tles, Yalcin, 2012tpton, 2013; Ahmed, Parsuraman, 2014).

143.Sai mni eci skU nozome un uzturvU

NOt r Ungai rl iiet oganas (v Wsatnl rpe¥ i gsaark naeudgi ac anaN
lapas, saknkiu n sUkIas) ir i zmant oj anarbjy odUdaJmUsIk
IauksalmnsmtuQﬁJékostllrlpnleCQbU Li el UtknUt r e
pl agi (iRamhmam et alk.0, sv@ai®) |rletmmmudmdumrpzrms,&|
Zi edUganas, i z macnittoijeom |kalp uapl dt Bemntheadt npeviur u k o | &
pUtersgNiem (Rutto et al., 2013; Wolska et
nUtru |l apas pievieno zupUm,0o saleUtaisaapegd toldelt
uzturvUrtoba papildina ikdienas uztluood, ar
Biesiada et al., 2010; Wolska et al., 2016). Naeretltirzemant o kSal odbanobu.
nUthromfllstleklzmantotskU |aépmeb_|jas un pUrtikas no
IdeQkNu ragoganU. No nUtrUm rago ar g dagUd
sast Uvs umaldmunsjzwtmlsarobu no vi dd&gagadsnatk Ni e
un daNas, viUkganas | aikagzgtbadtb@pamasvapsembk
2003; Biesiada etal., 201®.0Ud Uj U |1 ai kU arvien vairUk piealt
GO tendence tiek skaidrota ar tmpUr tkiak apsal g as
KultivUtiem augiem to uzturvUrt g(Ramanetalpr ec g
2015).
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Svaidd mun  p Umdsm 0t Bugss olbaltumvielu sat: ~ Sal gdzinot
zaNajiem |l apu dUrzeAi e mgolbaltonVielu (Hegheetral.,, [198@ z p a
Radman et al ., gahdems kaloriji dhodzumganaugsismi ongesrulih v i e |
vitasafurg | odagdpieCgivi t a 60 mgsl00 ' Zvdigasnasag A. Vetherilts
1982. kgasll,ldxatlﬂ)@ pasmi § svaigu nUtru mg@&wiut asnadtnuar
(Wetherilt, 2003)NUt res var Utu kal pot par vienu no
pavasar g, jo jHBumapVUainUkru Sabp@Pdzi(mMejnemU e
| apu dUozsetAdatelt,s k ka C vi t anr®mglo0gyaZhaoresal.,s al U

2014), | apung ID(DJgtl e r sse)l Neorsinj$LO0 g™ svgigdsasas §Cauni et al.,

2010). Li eladr pdaddatstubiiro Ivolyitsokgi akit Q& md wi eq A,
makroelementi(P, Mg, Ca, K un mikroelementi(F e , Se), tangni, pol
sil gcUj e kdbheds, ter pU_n| , t auk s kKulieesal., (2042, a ms k
Upton, 2013; Radman et al., 2018)U tlrauprUsk @ar ot i nogdu dagUdgba,
irb-karot9gns, |l utedgns un | WGuilGparero, Reballos&lentes, ( v a i
Torija-lsasa,2 0 0 3 ) . Svarggas sast Uv d a Naasu giur iwnrscu | @r
hIorofiIi(Upton,2013. Sal gdzinUjumU ar citiem |l apu dl
daudzum$25mgg svaigas masas, kas veget lempIpreys | ai

1980;Hojnik, Gk e r g e,t2007;Kopytka, Lapinskaya, Sokolskaya, 2Q1R a p u dUr zeA
hhorofila daudzums ir Noti atgyipoganelApi emUi
| apUmgg?. 5 uk omdyld Wadizg a88s ma eak 20(1Bni dar | i
NUtru dziednieciskUs Opagodbas ir ®
mantoja reimatisma, artrogt a, podagr
udga UrstUganai, kU ar g, | ai samazi
hmed, Parsuraman, 2014). NUtrealigdt a
ergiij, rei mati smu, sastiepumi em, k U
stUganai (Kavalali, 2003 Upton et al .,
m ®

Q

e

Y

I
ad ost
as, e
nUt u
pseqr
t ar
P b ~
ntoja kU att gr o@Ahmet, Parsuraman, 2014).&EkspeAmentizat t
iekiem pieruUdgjugi, ka tUm piem@t pr
Qrusu aktivitUte (Upton, 2013). NUt r
ensovU, antmbolUsIlUdeplgeJt,sUepr]tm mubkr pret
zi nopgli adyaipes e 8 k U G eskammjbnpmam Ut i u ob ag@mpgk
Javnol i em piemgt preventgva loma vUga u
ksidat g0 ayiUtnampgdnesqi @b Womoigdi opagigal vawni e
el_tralle brogvos radi kUNWsguanit i olllsa dat ¢
OpagobUs galvenokUrt rakstur o (Baruwa, Adesma,ns u
2013; Zloteket al, 2014). . )
PierUdojies, &d&tglUabbvieghpuspmepomus, ka
(Rutto et al., 2013).

15. NUtmuwdzdJganai nepieciegamie apstUkNi un
nUtru augganu, attostobu un ragas

NOtru &udz&®aghadzinogi maz prasobu, kas j|
I r dau maptojangagu g s , ar keo vplaepnllodllln\UUlbuoUguskl

auggudaudzvei d@gbu agrocenozU (Radman et al .,

NUt ru aud_nganal nepieciegamas augl ogas,
satur u, bagUtas ar bar ogbas V|eIlAmtOJostq|ang
augganu. Sl Upekl i s spUcdgi stimul U nUtru =
el ements nUtru bargbas vielu nodroginUjum
potenci Uli kaitdogu nitrUtu uzkrUganos augos
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NOtrUm ir svarggs pienhbdkamsnWUjnumse.gulNayv
precozi dat i par Tdens__lzmantoganas efektiwv
nUtru awdzUWdqanaaddzW@amr@Wsj no augsn Wdred) tkaass i
(Olsen, 1921Vog|, Hartl, 2003).
~ NUt ru audnganal_un pavairoganai var i zn
Ukl Um rindu sUjumUO ir viena no metodUm, b
ecagykheterozigot glzasaipak Uppaiuedisa Rabtdtgus tFQ bu  u |
agas vd_auklaogmhlgsmLmJVLUmoosts, ka g¢guUdi augu nog:
0dz pat |l etrUm nedUNUnp,ILknaosgradaeuta@lamUzmaigjmm
pagi kamarzdig@in@s pl at 0bUs .i Z_IagadjzglargUtULns vV Bg.
zmantot vegetatQvo pav,agiarl ogarews) arp@mqmrdaap\nia
U udzU siltumngcU, | aiblpiur me vseknes O § §a n
2003) . PolijU velkltZQDSgp)I{mnnquuLaBstauytasi)s
a ggi r gab @ a i rulthk a & u ant) Gt gnmatadless Eksperimentos

}'IeUgsetgaath vgg)avar(gammamdeskurl zmantoja pa\
ned
i1t

a

I,
ma
dga
i

O DT Y C

T —— =0T

""rOIO""QJ
Cl,_,o

Aas UNas il gi apsa}aé@)kwmsesgpldtlamﬂdtes&u
udz Uj a 'S umurpptastﬂmashk)a‘suUﬂ{aseegﬂjsths)(Ituﬁzlazglalss
uzskaite veiktas Uk ot nekspepnnentamg@d st rgpadu periodU. Vi dU
gadiem pirmajU gadU akurgugtsUkdz erja.z-:g;anlok@gsl ti @ awa
siltumnocU dUs tnu tkekkaksoert sUtsa t LEtkasspetIIltmeskas rag
dagUdus audzdigdasnacsmasttddd pmui ndUm un 15, 25
(Biesiada, Woloszczak, 2007).
Stquganas/audzzU/gUdnakatmUhUtnmleskkUan’uadant
ggi edr \,k|UeIUalstmaleA@dtaa.@qgwm,sgtlUnganas att Ol umi
ar stUngaxncasalpath@Bnﬁ)u c3n0. GgledrV|eIas i eguve
ieteicamUs st quglaB(Dx%Oa:ms??thmasml, rklagUdapavi:

DV T O TS < ®

atstatum§ 1001 50 ¢ m, tomUr visbi e@g7Uk cim nsatnatropt irei na
cm starp augiemDUs vas st Udgt ar rokUm vai tehniku,
SstuUdgoganu veic aprol ¢, mai jéal(2009vailo, e2ad,01; \
2015).Audz Uj ot nUtres ¢ggiedrvielas ieguvei, st
un 60 cm starp augiem, novUrots, ka I|iel Uk
augaaugstums/ i dUj i pieauga prUj 29D jcany n ok Ud zair mpu npua | -

rei zUm. TLﬂpaagtetpedumUtjgi\auwasaudlzwganag gadU veq
|l i el Oks nokri gAu daudzums nekU |epr|§vd;g;JUJos
augganas per|cm@lgalnejteIleUorsUIprUlnqatumos nov Ur o
B50x50 cm) pozitQvi i etekmOU ragas |ankumu n
audnganas i espUj as LatvijU, paraugi eksper
audzWiteatsuv U ar diviem dagUdlem stUdoganas a
jT1ij 0/ a60grue&t WO 6@, <paiuvegul ibeilekkgtbas stiebru

liel Uks (92 un 133 cm), bet akiie daBuall @80dand z u m
Augu virszemes masa pie® 0 , pirmaj thalgatdBt boof aath&, bgtadU |
pie 61 0 O plrmajUthajadblnkaest@ne, Gruzdeviene
LletOLp\/cLhangubleb@h)aullf%ﬁmu@luzmzkas tika sasniegts

audzUganas gadU ax108t @dng g abneats tsohnthru b6IOt u n
deta_llz_UtUkl pUt o umi (Jankauskiene, Gruzde

TU_ k_U nUtres ik gadu sarago | famg laiauglern o ma s
piegUdUtu bargbas vi el aboma s as vaeanU.lgsalhdmeeekll
pUtojumU, audzUjot praBtUj dsjaitgaduae dhkaaise giuesg uwre |
at mosf Uras s ISLUpkeoktNaaepgloe saaudsatslegllpaamja/kg)mcsa ratt WU t

dzi numu wun gglejdafupessalmjaasthpgmmpMeé\llUgla S é X
dawzums.Pas Uj ausk oam k @i r enceatasrmk-:lngunttetekmmuz nUtru ré
i znUKkwimuegmeumu nosk ONpdd& zistag wsit ot dzul t Ut i I e
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biologiskajU audzUganas sistUmU, izmantojot
AustrijUO lauku izmUginOjumO tika ieglitas au
ir augstszpabehcrwgas apjomu, piegUdUj,ot s
un ar vircu vai kTtsmUsliem. PUt j umos novl(
sausU masa var|Uja no vienas | 0dz desmit

mUsl oganas si st Uniaesglietofauiglspt WrkcOu ruang ak 1 thd rplag 19
no gada (3.2 4.4tha?) . SavukUrt pi e |ntenSQva sai |

gi apeg&Nas nmdn eg U nil@40kgiNGia’. izmantotass , 1 ¢
emUl i augevaskaci s h Up e KN a30dkdphsiin jg & @ &) 0 «
(Hartl, Vogl, 2002; Ruckenbauet al.,2002; Vogl, Hait, 2003; Virgilio et al., 2015).

Opagi biltiska nUtru stLquwgurmmJale}ogwaengUNklaJ
Iauksalmn|ecokbuarmensenzlswl\glm@anal ir pieejsamadqg
veli kt preve_ntqvus pasUkumus, pappiagualerjobd
daudzgad?d goUsrmrsethalnesa,udzUjot plemUrotus k ul
(50cm st ar pveriicnch@am)mazUku rnzmanlldplauatstatmnll(mthbu \
150cm), kasi r ple_mUrots rindstarpu kultlnganal
tauri Au sugUm, kuru kUpur i spialrnagogdse f arl i &e g
bqsttmsfmrujdxtasnot iek pirmaj U wivadrlUgiaknes niga dis r &g
Ut r i atglties ( Har t IBurstmayr,¢Sturtz, 2D02:0VDgl, H#R2083k e n b a
Virgilio et al., 2015).

Ragas vUkganas | k ia.rJa galapkodukt$ igsvaigasdapas,u d z
ragu ievUc pirms ziedUganas. Far mat&ib@li ski e
ggiedrvi dhabr i ed b § @ adnanket al, 2016).

il zmant oj u
arQg ekstr

ai

16. Lodveida artigoka bi ol ouztjuar,v (srati gnbna e
16.1. 1 zpl at 9ba, audzUgana pieredze pas

Ar t i @ymdd carqunculud.)i i et ver trogs taksonusi: di v
| odvei da @acolymugalks u(nvekru.l ti vUt altili@,k[)aqaa]v@va_arl{lasg
lapu artf o k s sylvesa)r.. No savvaNas formas cUlugUs at
2012; Durazzeet al.,2013).L o d v e i d a Cyaaratcardymcilusar. colymugL.) Fiori)
(12.att)ir pl agkulitzipriaautbospssaul U dmoiptD gpadii P
Francij a, Griegija), Uzijas dienvidrietumos
DienvidamerikU (Argentha, Lol e), Ameri kas
2013; Gatto et al., 2013). Lai gan pat arg o k u audz[l?guhUs vdUrzlea,&IQ
gr Umat Us, mi sdi enUs t o i iaaplzdktt gobi aevmlepna s i jdd0

~

eksperimentUl os un/vai dekoratovos nollkos.
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l2.att.Lodv ei da Cgnara carglumdulsisvat. scolymus(L.) Fiori)
(autores foto)

162.Bot Uni skais raksturoj ums

Vidusjiras un Dienvgdkiroipak aedgz 0nil k0
i c

dOr zeAi piecugdrnimbhidesmat agad008) . Tradici
|l apu rozete Ide V|enlagrdzmemenammtgdamamwtrlﬁauug|
virszemes daNas atmltktgadakéugdauajaUnDjaB
i zveili dojnasautgisengeis zvel rskUrtaZsmetOUsaJaLulggadUs
zietjkopa (kUI’_VQt_I_S)AugSlkZ) tiamd g $@ma cv piar Ulgad v
sakUrtota¥UhokptUB8s var izziedUt aq i z& @ilds & m,
(Panquetal.,\ZOllBratch, 2014) . At karobU no 1ggirn
100diens pUc izstUdgganas. Augam ir viens cen
vislielUkUs gal vi Aas, betl gweiAdo jgad vd rA@ sat rkQ
Gal vi Aas novUc, kad tUs sasniegugaps anakkjsainml

Tas vislabUOk pamanUms brodg, kad gal vi Aas (
at ggat kae®d bdg iUpmas .pat gal vi fags kaga ttdv osbluk liie
violeta@r at201)h

Ja ziemas raksturojasar ilgiem bezsniega periodm, un zemu augsnes un gaisa
temperatiru, ta.ﬂjataraoglgabpkstgumal\ru Li ezt bteiu jddgktd] ¢ o k
viengadogu kultiraugu (Baumane, 19 aavja, Ar Q
artigoki tiek audzUti kU viengadodogs kultira

Arti gokus var pavairot gan generatovi ,
pos mi em/ spraud@Ai em.vaVeggaanm ir darbietilpo
pakNaut i l'iel Ukam sl imgbu inficUganUs risk.
i zmantotas jarovizUt ais pS|Urkrhsassa/Ianlmm,dJrgbgltrltbt
desmit dienu akstuma periods zem 19C . KarstUs vagamrby,kaddci jna
aukstumastund i et ekme uz ziedpumpwn uaugidicealzxclik ul q
ar tormglerklespEImamS)dauglnUt JaI‘OVIZUCIjaS
peri odU. Gaj U gadgyzdimllm e dkhiNe ¢ i etdo (BAR. VKU mC
Pavairojot vegetaaugu/arsaKHJvrrUInu zi @edhasQ pleznoIdU
siltumngocU vsaar Qp a gkraado Up cemRiaiwiesi rdGk thisu md g NUs
vismazvienmugganas centru (Baumane, 1967, Fer nal
daNa pUtojumu par artlgoklemultajtnelaj«tbk glotkUJ

audz Ut | un raga ieglita visu gadu, t Batigg Udi
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regikdrianat a apst UkNiem. 1t0lij0O sOklu jarov
un ragu iegltu visu gadu us(Virdismdotzo, Gijintat201d)a g Ud u

163. Sai mni eci skU nozome un uzturvU

Arti goseraethstiure kU Urstniecgbas augam, ta
romi egu | ai ki em. Medi cQoni skadaNasl| I(ICihhs i sBhak
FlorouPanerj 2012). Artigoku pielietojums medic9

ekstraktsp a | HtdAQkrnas un ni eres, sgimulUnog‘auIttisgmkei
|l apUm un saknUm gatavo uzl Uj ufQnsstakh Bdnasst er ¢
Florou-Paner] 2012; Durazzo et al ., 2013) . Lapu
antioksidatovu, antibakteri Ul u, pretsUnodogu,
ar9o samazina sirds unUgaas ifnosrvireud w esi el ahf@tBaoss, (U
Lombar do et al ., 2015). Artigoku eksamuaadkii em
dar bgbu, neitralizUjoga iedarbogoba uz toks
Winiarska, 202). Ar t i golkiielma imozodme wuzturU to antiok
2004, Kumar, Pandey, 2013).

PUrti kU izmanto | Qdz g & lkaum vkjegauts®) §o g g O & a
gallm AArti gokus wuwzturU lieto gantbsyaimgUjng
Arti goku iUAdgaamt Or i ddaaNba #2i 0% j sia ussantausr, 1k30 sast Ud:e
8115% ogNihdodrklatkuggiledras, 1% pelnu. Sal ¢gdzin
raksturogga augst 472 &calk0ogd.Wov istkamyrlirea m bai sAvdai r

vitam@gna pi R Bst amAgns goBi rakst ur oynaasgstia r Z
mi ner Ul vi el u saturu_(kUIljs, nUtrijs, fosfoc
flavonoodi, i nuN®k &b eusn ahtivdarsoi knsUjkuamiU 2( Kol o

Christaki, BonosFlorouwPanerj 201 2 Pandi no et al., 2013)
tipiskUkie ir apiadogm @ah . Lu®dlOdns V{iIsomlgi
stiprUm_ant|0k3|dat(ngm QpangaUnkarrdI)engglglane
FrancijU izpUtot 17 ¢gdgirAvagaldyialAasmgegial i36e
sausasmas( Ci ancol ini et al., 2013). ArQ citas
var ieglt eNNu, kuras sastUvs ir |10dzoggs sa

Artigoki em raksturQgi ar g citizadNdiammibe
atgremotUjiem un kU dabi.Akti §ekmentsospprgi
varizmanotet anol a, bi omet Un & Ou &k Ubat ko setgnz re Nepa, tathige|gaa
ir nepieciegams relag()vprDd)[giammzeagxlrelaregsnkwa

[

lietotarkd) ci et oTakmur popWmamci Ul s #&ergandeza Qui,rAguado,a § o g
2006; Ciancolini et al., 2013; Costa et al., 2014; Gominho et al., 2018).

1.7. Arti goku audzUganai nepi eydisekia miaek taopsut U

uz artigoku augganu, attoQostoQogbu wun

Arti grokketmur dga | iel a genUctabsg<gJurmaaemrQ|bLal
Var bilt, kalmS%nmugJu g\aaer Mist neproduktovi,
aukstuma apstUkNus. TUpat var bit maingga ¢
Virdg(gni_jU pUrbaudQJlaLrhbetUmsgggrnBeS)Gueepo
vislielUkUs wun kvalylsslulaktquk\af@gaa@tagu,g\klusﬁsasUdQJu
15% veidoj a gaIV|Aas, kas noralzdeani nzUttacs, tkeanm
i eda,s blgdia pilngbU izmantotu tUs potenci Ul u.
galvnéapU&&?% augwlAuArsgkaglatls uz aubiavienad i r ne
gal vi Aa, pUr Ujegml vi thiagkrimage@myhg@ikKal i fornij 0 |
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ggirAu raga | aikU periodU no 1991. Inglhz 199
Go t r Qelvaras,asthp gadiemet i k a noantoggalsrd)blas skRaga
V|sva|r@ﬁlnneakgenUtlskUs OpagQgbas (Bertels

Temperatira un substrUts ir svar oggi fakt
var izmdososuthagt®Utus un materi Olus: filtrryg
Temperatira nosaka dogganas Utrumu, sUkl as
var pat atggirties vienas sugas | emsartokaos st

|l iela daNa amgmaskNlaluuﬂadalmu,angas temperat I
SUKI u dc‘ggtspUJa tika pUrbaudgta trijos sub
temperatiras regomos: 1200016unst8unsdtaLsndtausmspL'Ji,e
30°C, zem 750 lux apgaismojuma; 2) konstantd@0 t e mper a't ITra un 3) 10
10°C temperatlras, pUc tam turpinot audzUga
lTdeni, bet komponsLIJsa upni estmielktasmurso dwiad giu ma afy
izdoggt. VislabUko sUklu dogtspUju novUroja p

filtrpapgra un komposta (96%). Pirmo d0gst
pf_Jc 21 diilenats dlLek 2011). Eksperi mentU, K ut
sUl's stresa apstUkNos, tUs diedzUjot Petr.i
tumsU §(Cietemperatiras, |l abUku dodzobu wuzr
polietilUnglikol a gdeumU ( Racc ui_a et al :
sUkl as dogst, ja nav pakNautas kUdam stresa

Arti goki Il abi pielUgojas dagUdiem augsnes
Il dens Cle,urhagldoedas, ar augstu barogbas viel
artigokiem ir dzi Na sakAu s‘istUma NeplemUr
augsnes. VietUs, kur probl Umas ar Tdens ai
skaustiem (Colla et 3l2012;Br a t 204h

Lai novUrstu dagUdu faktoru negatovo iet

piemUrots substrUts un p2stCyt Uwkdg sartoe mp eernantli
Pieaugugi arjai gokhnabkabbkk Basgesld 28Ca atteBmpaetrsatthl r

2019 . Augi ir i zturggi ar9 pret augstUku ter
kval it Udtal. 2008)nHaustms ir viens no galvenajiem abiotiskajiem stresa faktoriem,
kas ietekmU augu augganu un attostobu. | e
faktoriem, kas arg ietekmU augu fiziologi:
i evUrojami samazinUt augu augst umu,e rdiznennutnl
siltumngcas apstUkN05|ate1rw®J$|@mgU@|Uemta|thd
di enUm) artigokiem konstatUJa bl tiskas at g
il gUka sausuma perioda s amalgiOn Ugulgsu vneagseat ad |
apTdergmﬂaernglupabllljeal i4n2o0t i es i ntervUl am, t
pat19gi pi e laipe |dlekAl @ @ @abith)] Ghasemnezhad, Babaeizad, 20midk
uzskatkja sar t i g o kpretiteorndlr el¢gdoetniseznt e s@gisi em, j o
sakAu sistUma, kas var sasniegt pat 5 metru
ka arti goku auggphdeAtegaarkm\sUapjlcemgotUV|sIabU
attQgetohgausasni edzama esagneedzdgh 0D i mUho Tdenmsil
EksperlmentUaaprI dterA@e jadhamdgs@adni € matru di enu noc
no iztvaikotU apjoma), vi sl abakiokse Aaggnaun atsUt t
PalielinUts Tdens jdtaugumsgpbailj\@us pat akeat
poziitwpmai du uz autiRiokapigak®e@pomagraga n
sasniedza3R g, bet pie zemUkU mitrumhi nid@mkigganUj
(Salehet al., 2012).Bi ewyiien tiek vUrtUta vairUOUku fakt

EKksperi mentos pi
un pielietojot piliev ei da a
st Ud dijab meg thIk\s,lkfau_
pl Uves mullu, t0O

rUOdojiegkUjbasdobdlsabbtk thet a
i d8db@dnianuodtz Uganumudd Ut afp g
sUOuma v3idiUGtjUkos apgabal os e
samazi notl gdtzr aaugu stresu. @ob@se r a t

e
p.
t
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veidotas 1015cmaugstuard2 . 0 metru atstatumu. Var i zman
bet tas var veicinUt | apu slimobu izplatdb
regul Urs mitruma nodroginUjums, jo Qpagi Vv«
veidtgal ai kU. Zems augsnes mitrums un stre:
unk val Brt AJt201)f zv Ur t Uj ot apideAoganas un mUs| c
TeksasU, derl]logokdu)stzsmaurn agttdd pmam@i eav Ui otd
atggirQbasadeeﬁDg@gmastrqsdroglnot 50, 75
daudzuma un | etras sl UpekNa nnghaF)ogaAruagsstoUeIan
sasniegt_a variantU nodrozgurrraotunl()l()l%tlozﬂlovtalnkUc
60kgha', t OdUj Udria ¢8tda'ni Adgsevi gagp i d eAidigkeingasy a

starp 50 un 100% nodroganjumu atggqus pa
starp mUsl ojuma @eradmnétiitkas kmev Gt gtga s, Vvi s
tonnUm no hektUrPaaI(iSaHiimd)hasraUNmOQjaa)udzums |

skaitu un to sauso masu (Calplldeé\bgnwlsaogaﬁh
ragas ndva[ilkkgsanbaTstlskl i et ek mU augu vegetat
Pirmo reizi ragu antltnlthlaeugnJad@t Vjtir ap iUj a ek &
svaiga augu masa bija 490, apl derganasga'ar i aad @irti khontt iUy e
vien267g. Otraj U ragadcnav Uk gaamamsUnIeagu ke haugi o k t o |

bija | ab Uk attogstojugies, kupl Uki , ar i el
vUkganas 1 ai kU mUsl ot aj Ukwamiekdt & oma g @ | leisj &
32% | iel Ukaplde AEdotzij Wimarska, 200) . TurpretQo ci
secinUjugi, ka intensgQva augu mi beeorgahiske mUs |

szIoganas |l 0dze kNpstvLal«NUlsz,ﬂoa@Dla)ragQ)atnmgkssntespUit
mUsl ogana ietekm p artigoku audngan,u (Hej a
novUrots, ka gadU ar lielUku nokri gAu summu
etal., 2013, 2014). . i

KalifornijUO artigokus audzUj ot gan kU v
novUreidUjkaiegltU raga no 2006k tifal®l4tonngss ¢ a d
AudzUj ot kU viengadoogw skwkIitOm,a uige pzatuweskegU asoit
dUstni gdottU di vu mebUsaur [Bl0atclhs adost at umu starp
vei kt sUju uz | dUkgiiwieegd|zWkaiurd@tlij ¢ mo® nez Ul
SavukUrt daudzgaadgtgagsakraesga)spwueggem\aelragologa
sakAu posmusilsckno dize Ntulndda a*x 0 metra att Ul umu
ri ndBlm.doj umu aitlgadiem (Smittet al. 2GD8). 5

1.8. DUrzeAu sojas biologija, saimniecis!

DUr zeAuw snoejnaobr i edukjo si esw(ca,s kpaudp itAlass s asni
gat a(BECH 65 AE), k a d p/Ukstis tik tikko sUk krUsot
al, 2008)(1.3.att) DUr zeAu soj,a Kkiars snooj assso | phasveehi s imr s
kam irpat @lgam&0 % g a tfalvzDlbrazse Aun epamjsailv  vai pas’
genUtiskas un b nosdagZhang & al.s2018) i € § ir delasatcha&u S0
edamami.G o apZQmUJumu bi e g Uk HoretteoksaUthllkLadsszc
kontekstU pareizUk bitu lietot apzomUj umu d
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1.3att.D Ur z e A Glyane fnaxl.) (autores foto)

181.1 zpl at 0 baspiaeudzdeamasaul U un Lat\

GQrdLUJrze,ﬁbuJsucsjlajauaqusgtaadma mt U pirms mlsu U
2002).D0r z e ANuo tsio jpaap B! UkalaprU ntJ pratiekdietdta@ua0 gadus
(Wszelaki et al ., meO@)opuMIUSdHquJIzJ;bhuekztth@nm«md
Amerikas Savienetj Us Val st @s (BPaLIttqusutmlnlaretd Carlz. e, A u2 O
vei kti JapUnU, GonU, KorejU, GrilankU, Taiyv
et at., 2010). )

Lat visjoy aa&r iseWkil eug aimeuglhuwlee k ci o ngJagdismumtpaa g0y k
darbojUs PUteris Dindonis. LatvijUO ir bi,]
, éDindoAa I 1 6, 6Skrgoveru t IGMEWAa,Ned&Sqg wlpai
iek uzturUtas gd‘.ﬂ’letle‘SdISOLbH‘EkUSSBO](OlEbtk/]jl
saimni ecogbUs, dagkUrt arQdnJlNemLaJta/SJdJUrszouﬁa(B
pieaug! U nViens no iemesliem ir tas, Kai epgait Ur Ut Uj i em soja aso
modi fic U$o;asapjldrztbl|glauaapBJanthjbaas jTras a2@e4ii onU
2005. gadU piedal oties projektU (AhRnaht—Ballth as |
Network on soya beads DUOrzeAuesviog@amair edaait mlltid@kuo mi |

nov @t thButg@uann a &t QGsotbdrbd d , kopg 2018. gada pro
programmas 20142 0 2 0 . gadam pasUkuma 16. ifSadar bgb

no
| 6
t

jaunu produkt u, met ogu, pr oc tek e a b hpzUtt &% ruamsc
fiduna deldazneadnae audzUganas tehnologijas izst
Nr.17-00-A01620-000004) Projekta galvenais mUrgis ir

tehnologiju biologiskajU saimniekoganas si s

1.8.2. B o t Waisiraksturojums

SojaGlycinemaxXL.)Merr) i r viengadQdggs QsUs dimnas t
pieredze |iecina, ka ar Latvijas pl at uma ¢
tiek veidotasd i e nas neeii rismaU@ldmb rimvei do gi aturggutsa raau
sal |Ikap1JUrm irolvald aass f o raghasa t ktaurnmpghbi UiranaoN rgl§ki rwnaeis n
apmatotas t OUpat kU stubl Ujs. Auga &m g sZti lends  wWieskhb
daudzi | 0 dz fdiemka&sioz wi et oti | apu gUkI Us. Adikar o
violeti. Sojaim k st ur ¢ g aS lpkalgmhg;@sp\allaiue mat Ai e m p Ikt Viesu

| 0dz |l etrUm sUOkl UOm tajU, pAsakAldr,s iNwatlUvwmaznal ost
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var sasniegt 1.lwet ru dzi Numa| vetoals didbcens zo/d ieNwmB.s L,
augstalspgv sastopamas g_umiAbaktUrijas, k as
(Bradyrhizobium japonicupn(1.4. att) t UdUj Odi sUkl as pirgnss s Uj
bakt Uri j mcekulasta Gwmiofakt Uri j Upr 0 du Ktigevaai naowgu
attostobai,(Sayasbeeansdd®,ganh@io; Mangena, 201

14 attGumi Ai uz dUr ame(@dutoressato) as saknU

1.83.Sai mnieci skU nozgme un uzturvQO

DUrdasmjak NT st arvien popul UrUka tUs augst Us

Lodz ospjgak® dUrspahi Aeasj satur Noti daudz ol &
vitam@gi emdr vi el Um, kal ciju, ma ,rNgitlun Salimatd z e | z
2005; Hu et al., 2006, Bat:[IStInI et al ., Z
reizes vairUk fosfor aArqutk_UJ iaj, ra odmeigahl Btsatgra N d jt @
ir augst Uks BEndeaknith mei rpfuopsi AUs i ri 27 mgug108g’ C v i

svaigas masas (Mentreddy et al., 2002; Krinsky, 2005). ) )

DUrze,ﬁguaIsvoejnabUIUUtkkd uzkodu, kU sasthda‘q
NovUc, kad puplAu krUsasalsumleguga&lasm&bdgwmu
ar nobriedugUm sojas mapUREJmstr&HidmzensatLﬁfsslmmdUk
nodrogina | abUku sagremOJUagld;lahmlaBmdlvlast|sna|I
let ei cams pir ms uzgltodolbla@l@mmaIZUBsskalﬁl(BOﬂCOJgadas
Citi autori min, kaipalbiBomiiniRlesadyds bll@th@l
gl abUganas tehnologbPrzkgpdhb sl mMQMHnMMWZmM
edamame audzUganas tehnologljleavarosBisilnrgU@aln<
deaktivizU fermentus, tUdeUdI pagarinot uz
UzturvUrthasthrpsLJtngaumbtsamgdgmames mprmapzilt&ru_ssu
ami ndgus k Ubu cabkm@daudzums Jo 9sUku | ai kaab & @mad, v ij
zudums(JaeYeun, GitHwan, ChulJai, 2003; Lara etal.,, 2019k sper i ment os no
bi ogomi ski eur Ladml]nLMrganlbldoszwjlﬁthatu@ mai nUs aaguk ar 0o
genotipa, klimatiskajiem un agrotehniskajienfaktoriem kluzgdn @bUganas ap
Asparagonsnglutadsanons galn\osrkU@eamodasrkearsobrledug
edamarss pupi ABs GQmeagﬁUdiUzrczeelA@ugessor]las cukura dau
no 15 nmgg'dzkd®spUj Us bronvdsé amgighmek®beiss kiUs s k
no 41 ¢ dnmglkausas masas (Song et al., 2013).

40



TradicionUOli dUOrzéAumismi guuzdwdrlggarao 9l
nedaudz rTgter_la garga, ko rei zUm raksturo Kk
or g an olodeppatgi gsbkaleslamamep wrﬂi_ri&ﬂi][ng arganstsalkddma (Jc
Wang, Suzuki, 1999). TU kU edamame ir Noti b
par funkcionUlu pUrtiku (Mentreddy et al .,

Kl gni skos pUtqumOS pl_eDrgLUdanuzachlak/a)nmlquu
holestergna | gmeni, tUdUj Udi mazinot risku
dagas vUga formas, mazina diabUtu, osteop

(Mentreddy et al., 2002; Battistini et al, 2018).

1.9. DUr zeAwugdajlgsanai nepieciegamie apst UkN
ietekmeuzd Ur zeAauggjpas, attostobu un ragas

DUrzeAu soju audzU | 0dzdbi nk ipdog afliget t
unl 9dz tari tak Ht virrggras atseviggas prasQgbas,
uzmarf@abhagu Hijadz@ma)ikl i ekjaans, apgsnes mitr ume
s Ujuars dqgganalsnolkaJHIaMtu l i etogana, vienmUr
veget Ucdy aSI’IEpElUNUD ier obegoganaagwgnaspzaﬂrmerlgzgaum
pret kaitUkNiemgahvehi edpbidk greddaua G@js wanse glu
(Dupong, Hattermaivalenti, 2005; Krinsky, 2005). i

Lai |egltu V|erpmlrerg;gusUstalSdQljeutnewcams pUr
Opti mUlliai bittdu,s as nibelirzz evAiws msaoczd wel Go¥rz lauka gan s U
i zst Udoti Z|aeu|chrd|U$Ib@USJ ot , &ivia pigtigkams augsnes mitruma
nodroglumUJtuemm;pverbsmqgaadqnggkdmal. SUklu dogt
kvalitUte, augsnes temperatlra B0AQ mi &Mspms (
irmai npargnetrsar | i el u ietekmi uz augu ragu. Lai
i zWWr tl abUko SU] as it aiakskaaArebhyt als (sjaausl elsairkaad i U
apstUkNl._PlemUram Ameri kas Savienotaj Us \
vegetatovU auggana, 0QsUki augi dukadVila pugct
peri ods. DUOrzeAu soj ai Not i thi§ks ir rag
daNai citu dUOrzeAu, lai palielinUOtu ragogar
| aba stratUgija, dneds gnmagnau anilli n o p aVv (Neel aanbaysUU p
| ai k a apstUkanlegta@Iq»r]hJulkt@(hlis van | odz. Anerikas 0 r a
Savienot atjilksa Viad mdl kpisn £ wrmU | et rsggi ddese Au s
agr onumu s Utdaoss pliaeickooss ,d aagr di v u nedUNu inte
Rindu abijpébcrm@aj U i z mUogv LhquwMiUBlfmﬁaEJbudqas kk s
vegetUC|jas perlosd5|elrpLdkzgamaUNam b;rul;ilkigumarsagbauy
gglrangtalnuwegetp.émnmJTlarmetlm j a mUrgls bij a ||:Beglt‘n
v Ul $Jllsijtmkespag|UIj @aUkmso | magigsa tpadk 0P Blglak @ d H blakam S U j
buanovUbIottlaska ietekme uz |t2|rrLngu7mwseUrxpggag5| rprr Ubnx
ragiaka plleeglvtlastIUkU sUjas 1 aika (jT1ija vii

IetelzampasdargoUrdm)as | i tvaarrap$Gkgha's Koptmd iete
1501250t 1 kst o Qi adxagsnrlE@Szauanzkﬁtleltérlwamal s att Ul ums
varsard0un90cm, starp i@Sidgcemm AgnOKUm ggirnUm

att UDumye et al., 20PYiesoymo bkeakséri €®,10k
augu biezodoba. ZdeUrlzkeUAwea usdog jabis e ¢ ¢ (dhdyskyesal.,p Uk s t
1994).

SUjas dvi 8lmss n &kajienofaktoiend g kas i etekmU augg:
sUot ar9 dUrzeAu soju tiek ievtijustikl t Udegpy
SUkIl as nav OkUI|paonsS3jUas ddzziNNums atkar9gs no
-mUl ai nUkUss alulg@kells ssrlijd 2 sS@k@sniUsot sojas u
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sUjas dzi Numus, novUrots, ka piig@iwi dnasdad kd:
dzi Numa tUPis¢ i kabkUldpgiaem apst@Bdii esmUsd.Ur Z@s
| dzaugslnaeis neives dOjtad garoza (Dugje et al.,
et al., 2013)

Sojai nepi e LBgaamagsmzeeMSr d asotur &idld dbu. Lab
aushes ar zemU pH, bet ne zem 5. 2Tiekkad
rekomendUt s Ut / st Udrglsi 18°Ck ardo beayilUs a Tteempreea rad tl
nozQgme sojas audngOQerUzem]I?Iémrp)egaatt@\rla vetr ek Al
OstI@bu appridtur | 2 ma temperatira, tU kavU
at 2|edUganu negat Qvi |Eatl\eé<|de01paJsrUrke|ca|ulgrs
di . Koput@ visiawagu augggarnlzid;u ptee mmwarUa toly
k
e

xo

U ieteicamOU aECgIsawecmastUeknhmerda[ﬁaglrgrweguvel 15

t Uci napi @eir &900Nns nH&0 itglA k,0 deedtjNeai &iatk,Au s
vargQ S|IgatsausphgaJpe[loctuPretsausumEOJalr jutogUka @i edUg¢
idoganUs | ai kU (Dugje et al., 2009; Soya
At kar9gbU no augsnes anal ggu rUthUjlem

nozdmogs irelfearsefnarss , komplekd N R K UkUd (Dagie wetnally, 2009;

Soya beamd;aaptﬂlilﬂﬂé),&wudszoulgaasnu pamat mUsl oj umO -

80kghads| UpekNa niiodkgba' fosfosa,un 0@40kgha*k Ul i j a mUs | o
torvielO. Nemi not IsapgaIUWajsumsvalsa palkikel zm
negat ovi ietekmUt pUkgu veidoganos, pUkKsti

veidojas mazo pUkgu amkinyMe€lary 1994flk | u ( Kanov sk
Vi s u vegetLN(Elpjlaesx:vuceegnamrttdggs mltrurlnalncmablvd)Jg
ldens stresa i et ek mi uzlrausrgutmcrrrnfoa:lacsglajpthUr
soju,pielietotidi/iapiderganas regdmND unhewienai ziei z
Kontrol es v ampil ankeliddiehwmapjonts bifmd kggno augsnes mitruma.

Augi au udz Ut i pl ast masa podles, Kur smllgm(
pi er0doj a, kNeotsiojjaust Opguapsi Aparseti ri dens defUi cQt ¢
bija izmaingjusies dzinumu unzareJLmkuAjaunuﬂapufolo
vei dobiaenlUBk mai Aas bk|u1|aablvdaem&rmaynat|UZ| di vl ned
vewlpustresa ietekmU novUrota | apu |_erartcang
stubIUju_l un | apu stiepganos garumuU. Kontro
visl,ieIUkosaIkalpaLs d)kalatlsekIUkasovqurdzmmrmum zar
sakmlar f ol ogi s klagep aagtlglg;)rllerdt@l]ﬂ@awagjl iecenmi bav ®bas vi
deficota simptomi, l apUm kiU augdgloayraditama un |
terpJarrUUdeU stlprklasdnleagm;]abUIUpsmlNovUro
starp i ng nUj umU . RUe @elﬂcalpjbljauztelm QogenB s ths ok i Ke ens
Lielas atggv UQtz'df.eajancg\alwﬂ(cgwesanaugmmggLHmKontroles

varianaug]sturaspgundjéal l dz 51 c¢m, aaLpglpmzylwd<dUJ
skaitsuzaugg ar nj a9 IQq 36. Stresa apstUkNos ‘bi
vienu reizi nedUNUO, bija virdeUjzii 7dimw@kss mijesdsd

tik a i vid"'qzaugsLS Idepw;mlJJseksperiments pierudoj a,
0

augumor f ol W, Iskaonat omi s inblero ofila pigmentug BVargena, 2018).
KOdUpt&it 6P umC Z|emeNdakotUdoUrVZLeAgJ@dsmnmeerlcp)dJl
ragas izmasa&mlsde&oeggaariﬂé@emmbrtu ptaerkoa gad :
ggirnes mij i e dhiusbgoabdaa,, t alppl adt e Abol gtainsakaa uni Qo b
uz pUkgu skaitu un raguu PkemapUOuizzmlganWhau
bet otr

aj U eksperi menitnao g2Bd U otdoz s4kOa i tAst thiiejc:

vari Uj a nobha%un5 nlog ddz t4er (Bapong, Hatterm@valenti, 2005).
So;amavaktuUIuurkasutlummm radogtu ekonomi ski n

PUc ziedUganas var novUrot bl akts wuzbrukumi
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soju stUdogjumos var nUktie s a
mozaQksaws wmrpundurainghb vorus (Dugje_ et
Devi Adesmitajos gados JapUnU raga pUrsva
mehani zUta ragas novUkgana, nbodemaspitrerlise ¢
p Uk sTtaii &uni j as dUrzeAu pUtniecdbas un attdst
vUkghaaekEBrogas5 % ef e ihkunvoi vt Okingi augdl(Zhang et al., 201 Par
kvalitatps KmtOkikdaukr dhge t igrs2t 30sj Lukgl Uass |, rrpsUkngau/ grearz WJ
par 4.04.5cm (Kanovsky, Lumpkin, MeClary, 1994, Sirisomboon, Pornchaloempong,
Romphophak, 2007§3| e p arakstuoévalitai t gﬂ\UuzeAu sojas produk:
Literat] rile garttatpsdsa md &t i Piarg UN atgil \g aednsita it ia .
gadu pUtojumU Kolorado ¢gtata ASWL998.0sg.a)p,g a
ragalo2th##( Johnson, Wang, Suzuki, 1999). Indi_
dUrzeAu sojas genotipiem umrwaggUj alltdnd égi2t O
audzUjot 30 cm attUlumO starp rindUNaduun 1
Sal i mat h, 2005). S. Met kedsyatdijca oizcdsgsP N a s
ggirnUm var vitka®j in oi @&dlntanspraud b merikhsazcelsmes
i 16.3t ha ' (Mentreddy et al., 2002).

skarties ar
u

Lai ar g kUds ir puU Ut Omai stadgak tr dus at\gigs o § be
vei kt U eksperimentU gudzU i pi egeér Jdm&Natdd v ig
audz Ut atstabuls t mr p rindUm un 15 cm starp uvaugi e
radoti em bom$O§juymeoesk s per i mdkatik auv dlidit eklk | as
apstruUduj a ar inokul antu. galPria,ms i kdisandd o dg
apildeAogana, | ai augsne negpugitena udptyigmahitws n
att@stapst NeXNUst Uj ot dagUdus vegetsparimgtvds p
|ekNautaJ|em genot|gpglermolka)ﬁstlalﬂluglasslbehltuskta
75 pUkstmasavaAufpa nogr7admileindz Rhg@ bithah no

(Castoldi et al., 2011).

1.10Agroekol ogi sko faktoru iddirelkma vaa jra@ttriu,
bi ologiski aktovo vielu akumul U

Agroekol ogisko faktoru ietvalshd egdknUnt er

kvalitOtsr Waktsbjus o @gu dUrzehAos ir nitrOtu
apritesciklad a jutdf em i r svadgga Midamadtaugue kr Uganos a
faktori: genUtiskie, vides (atmosfUras mitr
fotoperiods) ura g r ot eskien(osllolgpie k NeUslegami shhos t i celbma $ b :
pieejamgba, herblcédu |l i etogana) . Eksperi me
sast Uvs var b1t tkar(ggs ~no l auka/ stUdogju
mUs | aj ubor vOti jO veikts pUtojumsy §skuda gnlltar
mUSJUmadevas(O 100, ZOIQ]Nhal) ~Raga vUkta wun i zvUrt O

produkcuabuaplUm\talgampatUrumlémaaMQapuntlkas ernleCQb
otrajUu aud,rs@gasa/seggaémlJaalsalpkearllormltUervUIu v
IszrtUJot dagUdus bi ogogmi skos nUerUJGSOko
mUS|OjkLDr_pLUS]O fenol u svaitsullss vb8 g gaa naausg srvel kzalhss.
ragas v Uk gaanedzeB4rngGAElOBg s vai gas masas. Attiec
devas 10(kkg un 20kg,f enol u satur s vmgdBAJE;lDOg]bsvajgaS MBsSast u n
NebuakonstsattaunastlsH<oprj|aertUeJIrUdTmnce, kurU raga
fenolut omUirs mazUk to bija tregajU ragas \/_ngan
I

reizU septembro. Fenolu savienojumi nUtru
j||IjU C vitamgna saturs pa VvisUma rwaigdgj
93mg100g?! svaigas masasP tumklonst &alj apal i el inoties m
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samazinUjUs C vitamgna saturs, vidUji pa v
200kg N (52 un 46mg100g'svaigas masas). Kaot es vairsmaz Uk bija pi
vUk ganas mgleligz Vaiggsd@shs un vi svai mgleog osVargaSJU (
masa}¥ (Radman et al., 2015). 2002 0 0 6 . g. eksperimentU Pol i
iepriekg dlzlamdrzrtritagm i ervel kzteas dziiveads[]ganqs S
|szg|nUJumU gadU un tros reizes turpmUkos

ragas vUkganas |l aikam nav bijusi bitisuka ie
Gada ietvardyu hlrokatrUsragﬁ'EJeHaUlpﬁi%ﬁiﬂan‘som{mwrieonticae
Kar ou satuam dugosbet poifenoliem bijav Ur o pama Uj ai ¢« @ind@kceo

pirmajU ragas vUkganas reizU (Biesiada et a

Agroekol ogisko fakt oras ikevaktreksparimentalait i g o
novUrtOtu biologi ski aktQovo savienojumu at
artigokatg@aliyiOAasgkgnemaaiageUpmm gal vi Aa
un2|e‘dgultnelpotbujfaena)l_hgjstslal{ajrs nekU stubl Uj a
vari Uja ar@ atkargobU no ¢ggirnes (Fratianni

mai ngj Us atkar gbU fnlozuersu @ @i rdraé\las,KLaltttiQ\sL"ﬂt(gd)ja'

fenolu salgdzinUjumU ar savvaNU augugiem. V
et al ., 2012). NovUrtUJot C vitamona atggir
daNu un attQSGagIb\alsAap;ak;qu)matnU/bznjeadgunsthlr
15mg100g'svai gas ma sidbkmgl09g* edTlaqbaUspétl uzkruUgar
konsa aglUtal tumvi el Um un ipulktaUam, (Bal ag §i e &r
2012; Pandino et al., 2013.r ¢ | apu arti gokiem ir konstat
atseV|ggUs | apu artigoka auga daNUs filz tat g ¢
LapUs un sUkl Us bija divreiz vai rUk fenol L
Abi otiskais stress bltiski ietekmU gan bio
gal vi AUs. 11 gUkU 1 aika periodU Tdens stre
antioksidantu aktivitUti un C vikt amQgrsd 0d au d
reakciju uz augsnes osmotiskU spiediena pa
ilgUka sausuma perioda artigoku galviAUs
karotinogdiem ir svargga | oimat efkonilb sd g ds eis
pigmentu saturs. KUlija un nUtrijauzjawnu sa
tol eranci pr et sUNumu un sausumu (Tahna, C
variantos, kur augi bijakmﬁlsa)@wﬁﬂ\ﬁé abioj auvaguw
artigoku galvi AUs, gan alrapagstalks gaxkhko rl bagonUss
polifenol u, lueeolapgny 8&URN)s EPOolifanol.i ir
stresu un | dsspUjizmGmspationg probl UmUm. Pol i f
temperatira un saul es starojums. Pie augst(
saturs artigoku galvi AUs. aPlodé & dguameamls o b g ,

kombinUgamae!| Uks sflagbbopdu nedtrtogt inmUIlvl eln@
(Kolodziej, Winiarska, 200; Nak abayash# .etkUalla. ,ci2@1 eksper
secinUts, ka ragas nokaganas_ IaikU gisad U,  k
temperatira, arti ¢oiegw mjaslkwi Slhsilkkinjog uanwg stal |
olbaltumvielas, cukuri) (Salata, Gruszecki, Dyducg, 2012; Pandino et al., 2013).

Agroekol ogi sko fchUkrtzoefAJurasgmjsa(smI@laHJgu Uk i Us a
pupi Au skrgallvenekvpaJIkrswdePELEkJQU|bt@kmu saul es gai
| meni s unPUnUosalgoLJtusmssIUpekNa mUS|OJUﬁ’IG sam
zemUka mitruma nodrogi nUj uma mtvennebom;hbneotl;as t
kasnosakajUrzeAgarsgpql asi rs gsvau mi€uamsg asn kval it Uti %
mUs | oguguba ,ez0obagas novUkganas tehnologija
Lumpkin, MeClary, 1994; Johnson, Wang, Suzuki,199®mer i kas Savi enot a
|szrtUJot segas ggirnes, konstatUts, ka t|
t Us novUr i7hjadt uvisk@jli0 5§ WsR@d akAiures N gadz. ,j u2t(
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apgaismojumuPietiekanﬁ_J saulesapgaismojutmi j i edar b (’g_b O ar pieti
mUs |l oj uma nodriesgkivnaljiutnawt Qweaisd opsUk st i s . Eksp
noplica lapas, lai ngwklWrlstuu, Nopliastgurt &k
augstpuUTkUstls bltjmm@lsbla/IUqcbqlarme umu aTskIUma ol
s e c i ntUt pagildussapgaismojums toe t eisk mUjo mUr pUr mUroggs sau

kombinUcijU ar nepietiekamu mitruma nodrogi
saules apdegumusi(Ki ns Ky, 2005) . L_QdZle nov Udmg umi
zemUkas auweidojsbtivenzgoUokaass pUksti s un konstatU
cukuru | gmenis (Kanovsky, Lumpki n, MeCIary,

Atggircbas biogomisakanestirkdigt lpoagi oelok

be arQ ggirnes genUhmsMUathl]ns)I«pops@gr@U_gdmm.UJBurse
dU zeAgenotiptemla(snstatUtas‘ bitiskas atggirobas

16. 5 %, |l i p&did.wdw, 3.0g9Nhdpdr Uti omwmodli3 nlogdz3

9

2mg100g ! (Castoldi et al., 2011). . )

Agroekolog,l§IkQ|dpztfeakkUteotrgikmﬁlt'rpgms kvalitUt
vielu daudzumuaugos NUt r Um au g st Uksavienbjunts |satgsieidojas  a k t
apst,lddNds nav pankteﬂdraeutaavskUeSaartlgoku gal v
a k t gaviemojumud aud z u ms novUroDSJrBeAesab;apthkglals
i etekmU gai smas un mitruma apst UkNi .

Literatlr aopsavikpmsk at a k

T1DUrzepba@yyUdu biol ogi skkl Ueskitskatw r sawvioen o

veic kUdu nozgogmdogu | omu.aughmp @rt v arglte aspakvQretr
izraisQtu stresu. Bimlto@i daudakmnsvaddy ianause
sugas, ggirnédzeamguasanydkgmrasas | ai ka, agl
pUrstrUdes veida. | kdi enas uwuzturU ir svaradg
savienojumiemi tiem r akstur Qga terapeitiska iedarbg
bi ol ogiski aktgovie savienojumi, kas tiek plL
ir plagUk pUtotais vitamdons. No pigmenti er

polifenolu savienojumi.

TAttiecdbU uz agroekologjlcskgopd@lkgmzsuékwmjte
un biologiski akn(pvona\uUekILpuak)ulmumluUmNJou agro
vi svair Ok pUtQta ragags Ofibldmédykegcaumneas ileatiekkameu. n F
apst UkNkoinet ek mits, ka visi faktori IielUkU
rOdotUjus, kU rezultUOtU var blt maieh@dsbide
stresafaktoruietekﬁiaugo&samazi nUs bi olsatgrs s hkt ggkt gbasvie
atkarobU no kit pUfasgpi sugasties stresa fak
TLielU nUtre raksturoj Us ar pl agwlt buol
ma ntwzxtanml pwnpeacsdebud U i rv UssatmlArglt Uke nnaUt r u m
Iti\tik%\gvaiktaavienc)gi ggiedras i legmaeti o g alnaaisk a
plagp)lervmhpjdmlsarmgedllmnjraar mMcNMUrgtaed@Ugana p Ui
Ilpkacxs&aulu gobrod, nbet ear maed ap]omU|nUs p ¢
J augstvOUr t. Kugl ut i | maCpt ud) thUrazbemklp rzd germuaiJjumm\aUr t 0
k U savval\\l/LdzlszsgnngganlUmUtru audnggsameal megul

T ChT O ChO Q9 © N

truma nodrogi nUj ums, regul Ura nezUNu ier

kganensUtllreeisklucams pavairot vegetatovi. Rag

kar blUknoeg®W! Ori vUc ragu.

T Arti gogkii iizplpdtagti visU pasautile gal gpag
ti ka amw dmabtotimedi coni skiem nol 1l ki ems apjonai k a
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pal i elplanpUJaLg5| noties, taU,pi el eemUopmmanzaNbar 0
kuriafGhmm mat ebo ddvVeaimda arti goka audzUganU, k
suga,irsal 0dzi megikadaudbu par to audzUganu un
artigoki rakstur oj afsr tairgdkied m rgeaekn8lktv rsékips nsaa |
Gal venie vei ks mpgasc 0rj augrats einrpeepyattaism @y eusnl anbi G kr
tieaugpie2°C un regul Ura mitruma nodroginUj uma.
i zmUru, mgpad ohwgiu skUs pazdmes

T DUr zeAigplahdbjaasun audz Gy atipo baviiozsispD kalhsOUk U i r
val stgs. Soja ir ¢9gsUs dienas augs, bet sele
gar umu. TUd Uj Odz e Aaouj dazs(l qaatn.assk .ar e U1 § Uamgdor i e n
uztuw Ur t 9 bu raksturo augsta|5|4(ﬁ/oI)tDaJIrtzuan&\U| ed aj
audzUgana Balt|u12assL$kaltIIapcazs|rrcegguormduserr | 0dz
agrotehniskiem audzUganas paAUmieniem un [
kval Dbz eé AwarsogwdzUt gan no iepriekg izaudz
gagddoj umUs Not ipbéti ekams dnd d g amasAridalirtlednprel
ir liela nozogme. Ne tikai ddogganas | ai kU,
temperatiras gavenotlsasstwarssi dtrekmUt augu au
veidoga VisdUrizeRalkdo§@anU ir par eiizksr ordady,a s
kad pUkstis ir zaNas, bet nav sUkugas kr Uso

T No agroekol ogiskajiem faktoriem visplag
augu auggawmm, r adadd swieshwaigrabko sp Ut1od etnmsd k w eniak 1
r adsfrésiaugos kas ir viena no gal vern®)jddmekusbIt@
augsnesmitrumsminams stargal venaj i em faktoriemieguegst as

Tdeni mnozgogmogga | oma daudzos augu fiziologi
stress var bl tiski ietekmUt augu augganu u
apkUrtUjUs vides temperatlira, to iaet dékmeamiait

Utruma, atigaeskviem@abasga augganai un attos
Ne tikai augsnes augl obair bet 0 mu@a matbaisg

Bitiska |etelarpest|U|]bma|rew|gaS|aS|n$atsqts ar fotosi
Gai smalNuapwkilB bi egUk var i etvak mitmsaraud wg w
nozomdogu ietekmirWkurdghktoeud&kompl eksa iet
konkr Ut WNo &geotehrsokrauj.i em pasUkumiem visbiegUk t
un stUdoganas | aika ietekme, un ¢ggirAu atgg
T Nav daudzparpthtUQJaLgmLoekolog|sk|e faktori
dUr ze Aua¢sas aksval i t Ut i un W idoa uodgzi usnkui taakjtodsv.o N

Ut ota auga vecuma, ragas vUkganhbedtethtk ka u
pUt ggarmibi ol ogi ski aktovo savienaplUrthelAatgqga
mUs|l oganas dilezeldinus.snafzalkk pUt 6j umu. Biegi vi
apst UkNos ir samazinUta biologiski aktovo v
kopU ar ¢ggirnes genUtiskajUm o0pagobUm.

©
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2. | ZMGGI NUJUMU APSTUKPpI UN METOL
2.1.Laukaiz mUgi nOpumkoganas metodi ka

PUt pyeistil ai ka periodU no 2014. igzamlagiln@dd au
i er ®KoAt iPTres DUrzkopgobas pUt ¢jAlPiu Delernztkrolp ¢
institits izmUginUjuma | a u(K7608'221TN. 2265124.7"Eh o v a d
57°02'04.8"N 22°54'452%E | zmUgi nUj umos pUtoti (Cyngra kul
cardunculud..), | i e (Urica didicalr)end Ur z eACElycmneamja)h) (

Liel U n2ar3x. gada pavas®@h JemaspagabaviEmor i j
upes krast U, sagruvugu Uk u tiuewulnk®,i ideakgolpdtiU s

laivei ktu tonqmelktuted<gh)|zqngJ@$ni@kuvUrtUJot to aug

morfol ogiskUs atalitigwd asagviuen dji wrhw gd akd z umu
vUrtQ klb__ezmantot tuTpmPplgs ;glatdqnjumcd&gmq (1
! euterr’t AWk k | ounnu iseashkohiledd@t ios 31 auci Aos, | et
SakneAi st UthOJGmdat\/s;umUuumuilomnoM&rp satranrdpd ms a k n «
rinddtt Ulnuans srtiabd®mKatr U eksperimenta | auc

sakneAu
Qss klonskmoppal ogbu raksturojums:
T kons1i| apakaszafe kU pUr Uj i emaugstupldhediuds jt Ve m k
(i evUkgan a$§7°04'892MNR2°5 E4ES :

T klonsllil apu apakgpusU pavasatr@an@jlkmsmU augse
vairUk(geaev UkhyanasS7°0'88OMNR2°5PR0ES :
f klons i smal kOUkUm | apUm, | apas bl OvOki z a

(i evUk gan a $6°906207'IN@2°56' Y2 49ES :
T klonsIViaugs vairsUk vkaliGjleknizsakr oj ag.j ev@&kgapé
k oor di5#03'16a64N:22° 57043H21 att.)

2l.attl zmUgi nUj umU i e k@utarastfatop n Ut ru kIl or

| zmUgi tikdj em8rt ot s pUc trosfaktora i zmUgi
(22. atkurUl s)

9 faktors AT klons(klons 1T A1, klons IIT Az klons [lI'T Az, klons IVT Aj);

§ faktors Bi mUs | o(j uens mUisB,0j ama mUsil dij &wimusumUs |
kompostud kg nf) i Bo));

 faktorsCir agas v Uk g@dhiasa $iregiumess kaddzgumtlbq}ac i j as
gar Uki P&r l1@tcms reizes azeunente(pclirjsansi epde
10 cmi Cy).
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A2B1Cy A4B1C1 A1B1Cy A2B1Cy
A3B1C1 A1B1Cy A4sB1Cy A1B1C1
A1B1Cy As3B1Cy A2B1Cy A3B1Cy
AsB1Cy AoB1Cy A3zB1C1 A4sB1C1
A2B1Co A4sB1Co A1B1Co A2B1Co
A3Bi1Co A1B:1C; A4B1C A1B1C
A1B1Co A3zB1Co A2B1Co A3zB1Co
A4B1C A2B:1C; A3B1Co A4B1C
A2B2Cq A4B>Cy A1B2Cy A2B>Cy
A3B2Cy A1B2Cy A4B2Cy A1B2Cy
A1B2Cy A3zB2Cy A2B2Cy A3zB2C1
A4B>Cy A2B2Cq A3zB2Cy A4B>Cy
A2B2Co A4B2C; A1B2Co A2B2Co
A3zB2Co A1B2Co A4B2Co A1B2Co
A1B2Co A3B2C> A2B2Co A3B2Co
A4B2Co A2B2Co A3zB2Co A4B>Co

22.attNUt ru i zmUgi nUj uma s hUma

Pirmaj U gadU raga nav vUkt @, rimaj UNaetkWwd

parUdoties (BBCHniIs AE)L a pDiAvasss nedUNas v UI Ok
sadogugi F7gzsdtzUsn ulgd p a5s , san it ®dz ap(maaﬁtBGHJalﬂjﬁ
stadeiijkt av dzi numu uzs k asiatkenieddgya ofle8klWzis laa i th@tv
ci k daudz augu procentulUl i i r Bi »d&gapizgia,i An o
novUrtUgaamwmgu dafjila@®sdcas | apu paraugus anal 0
23 attNUt ru | auks 2014. (agawestoymai j U un | |

TurpmUkajos gados, no 2015. 1¢dz 2018. g
shUmhaagu vUcot divas un |.etras reizes veget

\Lodveida‘lazrrntUiggcml{'Js;.umU izvUl Uta ggirne fAGr
zaNas, vidUja | i(2latt)yoan, kap daeeszaelgalr WimAas obai
| apUm.

| zmUgi nUjums bija iekUrtots pUc divfakto
kur

§ faktors Ai augsngl k u |l t TirAa, vetiktkenreb on Ut i s kiaA))br I naugsr

 faktorsBiddgstu apgsmePaeByv¢iddisBy.i z Ut |

PUc augsnes atseguma veikganas un hor i z
kultlrjaeuggmesmeJals sl Unis bija 39 cm biezs,
kr Usa. Augsnes reakcija virs 6 un organi sk
izmantojamais fOs saturg> 350 mgkg).Savu k Ur t el i ktkarbonUti s|
ka augsnes A horizonta reakcija bijats 6, un  kar bon Ut i60ib7i0j ac ns adszti oNu
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(Augsnes diagnostika...., 2008§.a g a i dUms, ak & irgaojgas ttUiklas i eglt
kuItIraugan

Lai gl tu priekgstatu parv|gJQasauagmstvangeotsu(
vei kts neliels prlekglszganJums. Gal venU
kvalitUte, galvenokUrt to zemU dodz9ogba. Pri
nopUr kamUs arti gokLup dszUkalra st oNottuir psniUkktS|deIQagss
ArtllgzonkUglaw;jzth| 2015., RiOorls sWj &sOléSUkIgaisd
Pirms sUklu diedzm@racoBgghl KMiGsgdH d d m&n relkttdit as
uz Petri UpItaaﬂllﬁEﬂK; BBZW{7i9 att 0Ost Qphbuase eSaaqb@Jgugo
(i zknitugas sUkl as) i evi et@BBCs 10z t dist Y ase
dggsti pi PUsatuidmadldii Aousz e ml @ileniasmg,ai rsandirso ¢ ian
100umol m?s™. i

Kad augi bij a sfaUs(BBCI-da]@tAl@)(Arclﬁont@lsisietcal.,Qanmoa )
rviuet csjid tumnocu. Maija beigUs, jinija sU
0d2C, 1&arti gokus |zstUdQJalumoszO'kD@mu(Maatt)rlnd Js

24.attArt i goku i zmUgi nUj uma | auk gautprdséotola u g u i

VairUkas reizes vegetUcijas periodU ievUl]

i egPta, tabulU atspoguNota darba gaita.

) 2.1 tabula

Arti paukde Uganas gaita
Veiktais darbs 2015. gads 2016. gads 2018. gads
S Udslizliktas > marts 8. marts 3. marts
di etész U ' 21. marts '
Puse igvenis t_ : 12. marts 29. marts 2. apr {
|l edusskapg
N.ej,".’}.r.OV'ZUt 24. marts 21. marts 16. apr
pi gUgan a_ pd
J_a.t‘,g\_IdIQZgL.‘kttGJ 30. marts 11. apr 20. apr
pi gUgana pd
DUsiteuvi et 0og }
siIt(iJ_lmn()c 27. apr 25. apr 14.mausn
|l zst Udggane 28. maijs 25. maijs 8. jIn
PirmU raga 3. augusts 4. augusts X
PUdUj U rags 5. oktobris 3. oktobris X
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DUrzeAwrOd6j.agadU, | ai iepazgotos ar go ki
u S

agroklimati sknij @lsg iazppsU gui@aNbjsu re @ JapUna iz
auggana (6Soya Komachi 6, O0Mi dor i Gi ant 6, (o
l zvUrtUjot dagUdus parametrus no priekgizm
2019.g. ) ierokots trosftakt@tUuntiozmbhgisnUkums, |

is
| faktorsAiggi®ebai bai AroeMe d®d r i AJsi ant 0
| faktorsBi audz Ug a risalsj ovte ittiBgard U d By k U
1 faktors Ci au g u b(13eugionbiaCs, 20 augi M1 C2) ( var i anittl0 airr s
i zsUjas biez @astiiakanti ewargiaa rsttWdadrj uma bi e
TU dkOF z e Aw $@ajuas sojas veids, kas tikai t
sortimentU Eiropu, t ad sUkaee;amasmkalth}Amemd@s vel
Savienotaj Um Val st om. l zmUgi nUjumos tika iz
T 6Mi doriigGi aned raksturggs sal ge@baiem §i o]
Lielas, kogi zaNasi6pcmpugsiumeNotAu gziarsoas niue
nav nepieci egami bal stpi em@Ggasnagdnilpizee
komercstUdoj umi em.

T 6Chi baidgieremei raksturog 0sUks veget Uc
i70080 di enas. Augi agog iz ,50 7160 cenlamgstump,u p i A
kompakti . Pupi Aas nobrlest vienmUr 9ggi

TU kU sojas augi straudUstvikd dtoi |1dzil Na js@k .
(9 cm), tilpums 14@m?(2.5. att.).

25attDUr zeAu soj as ddzUsNauj khsusddgiiisisalfiota)

l zmUgi nUj umU0 vegetUcijas periods augiem
at spoguNota 2.2 tabul U.
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