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Abstract. Field trials were carried out on organic farming fields at the Research Institute of Agriculture of
the Latvia University of Agriculture (LUA). The content of nitrates in soil, the influence of previous plants (red
clover, winter rue, bare fallow, fallow and green manure), use of stable manure (60 t ha™ or without) and
harrowing (without harrowing, before shooting, at the stage of clustering, before shooting and at the gage of
clustering) on the yield and weediness of spring barley , Sends’ were tested during 2003-2004. The content of
nitrates in soil was 8-79 mg kgt Previous plants and stable manure influenced barley grain yidds. Harrowing
increased the yields of barley only after winter rye for green manure by using stable manure, but the time of
harrowing had no influence on the yield of barley. The quality of grain was satisfactory. 1000 thousand weight was
medium — 33.5-38.4 g, medium was also volume weight — 609.0-633.5 g. The content of total protein was
satisfactory to good — 9.6 — 11.7 %.
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levads
Biologiska lauksaimnieciba Latvija vél ir salidzinoSi jauns razosanas virziens. 2003.gada beigas
Latvija bija 550 sertificétas saimniecibas, kas nodarbojas ar biologisko lauksaimniecibu.
Biologiski apstradata zemes platiba bija 24 422 ha un sasniedza 1% no visas lauksaimnieciba
izmantojamas zemes [1].
Biologiskaja lauksaimnieciba ir vairakas nopietnas problémas: loti sarezgita ir augu baribas
vielu, it seviski slapekla, nodroSinaSana un nezalu ierobeZzoSana. Ja konvencionalaja
lauksaimnieciba §1s problémas risina ar mineralméslu un dazadu augu aizsardzibas Iidzeklu
lietoSanu, tad biologiskaja lauksaimnieciba tos izmantot nevar. Ir jamekI€ kultiiraugu audze$anas
tehnologijas, kuras nodro$ina augstu un kvalitativu razu ieguvi, bet tai pasa laika nenodara
kait€jumu apkartejai videi un cilvékam.
Biologiskaja lauksaimnieciba augu baribas vielu nodro$inasanu un nezalu ierobezoSanu
galvenokart veic ar augu seku. Latvija veikti daudzi petijumi par dazadu priekSaugu ietekmi gan
uz vasaras miezu augsanu un attistibu, gan nezalu ierobeZoSanu, piem., A. Lejina izméginajumi
Skriveru augu seku stacionara [2]. Pieradits, ka priekSaugs ietekmé séjumu nezalainibu vairak
neka graudaugu patsvars augseka [3]. Ierobezot nezales iesp€jams izmantojot zinasanas par
augu allelopatiskaja pasibam. Zinams, ka ziemas rudzi izdala vielas (piem., hidroksiamilskabes),
kas aizkaveé nezalu digS§anu un attistibu. [4].
Slapeklis ir viens no galvenajiem razas veidojoSajiem elementiem. Biologiskajas augu sekas
ieteicams ieklaut taurinziezus. Latvijas apstaklos ar guminbakteriju palidzibu no gaisa piesaistita
slapekla daudzums 40 t ha™ lielai taurinziezu masai sasniedz 150-180 kg ha™* tira skabekla. Bez
tam taurinziezi ar labi attistito saknu sisttmu uzpem augsnes dzilakajos slanos izskalotas augu
baribas vielas un péc So augu masas iestrades augsné uzpemtas baribas vielas klust pieejamas
pargjiem kultiraugiem ar seklaku saknu sistému. [5].
Efektivs slapekla meéslojums i kutsmésli, bet parmérigi augstu devu lietoSana, nepareiza
glabasana piesarno udenus, picaug nitratu saturs produkcija. Eiropas Savieniba piepemta Nitratu
Direktiva (1991/676/EEC), kuras merkis i noveérst idenu piesarnojumu ar lauksaimnieciskas
izcelsmes nitratiem. Programmas TstenoSanai planoti vairaki pasakumi, t.sk., augu mainas
ievieSana, kas laus pilnigak izmantot augsnes potencialo auglibu, minimalas vegetacijas
uztur€Sana “zalajas platibas” rudens-ziemas perioda, nodroSinot augsnes erozijas un augu baribas
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elementu izskaloSanas ierobezoSanu. Katra saimniecba slapekla mé&slojuma daudzums, ieskaitot
dzivnieku atstatos méslus, nedrikst parsniegt 210 kg slapekla uz hektara. [6].

Pétjuma merkis: izveidot videi nekaitigu miezu audzeSanas tehnologiju augstu un kvalitativu
graudu razu ieguvei.

Petijuma objekti un metodes
Pétjums veikts Latvijas Lauksaimniecibas Universitates agentiira “Zemkopibas Zinatniskais
institits” Skriveros laika posma no 2003. Iidz 2004.gadam.
Iekartots trisfaktoru lauka izméginajums, kur faktors A — priekS8augi (sarkanais abolin$ séklai,
ziemas rudzi, melna papuve, papuve + zalméslojums,), faktors B - nezaju ierobezosanas iespéjas
(bez ecesanas, eceSana pirms sadigSanas (EC 7), ece€Sana cerosanas faze (EC 23), ec€Sana pirms
sadigsanas un ceroSanas fazé (EC 7 un EC 23)), faktors C -meslojuma lietosana (bez
katsmesliem un kitsmésli — 60 t ha™).
Lauka izm&ginajums iekartots velenu podzolétas smilSmala augsnés. Augsnes pHkc - 6,75,
organisko vielu saturs 32.5 mg kg™, P,0s — 162 mg kg, K20 — 158 mg kg, N kop.— 1.1 g kg™,
P&tjjumu objekts — vasaras miezu Skirne ,.Sencis”.
Pirms s€jas graudi kodinati ar lapu koku pelniem (1,5 kg pelnu un 1,5 1 tdens uz 100 kg graudu).
Izsgjas norma 500 digstosas séklas uz m. Sgja veikta 19. maija (2003.) un 30. aprili (2004.).
[zméginajums iekartots 4 atkartojumos, laucini izvietoti randomizeti, laucina platiba 42 m2 un
uzskaites platiba — 26,18 m2. Raza novakta 11. augusta (2003) un 10. augusta (2004).
Nitratu satura noteikSanai augsné nemti paraugi no 0-20 cm dziluma divos atkartojumos miezu
digsanas (EC 11), ceroSanas (EC 28) un varposanas faze (EC 54). Nitratu saturs noteikts ar
jonizacijas metodi.
Miezu graudu raza noteikta pie standartmitruma 14 %. Noteikti graudu kvalitativie radaji:
kopproteina saturs, 1000 graudu masa, tilpumsvars
Lauka ar priekSaugu: papuve+ zalmeéslojums augsné iestradata ziemas rudzu zalmasa. Zalmasas
daudzums 2003. gada — 17 t ha, bet 2004. gada — 15 t ha’. Ta ka kiitsmésli ir plai lietots
mésloganas lidzeklis, izm&ginajuma ieklauts variants ar kiitsmésliem - katsmésli 60 t ha™.
Izméginajuma iestradati labi sadalfjuSies kutsmeésli no biologiski sertificétas govju fermas.
Kustmésli vienmerigi izkliedéti uz izméginajuma laucina pavasari un talit iearti augsné. Gan
kutsméslu, gan ziemas rudzu zalmasas sausnes kimiskais sastavs att€lots 1. tabula.

1.tabula
Zie mas rudzu zalmasas un kiits méslu kimiskais sastavs sausne
Raditaji Ziemas rudzu zalmasa Kutsmesli

2003 2004 2003 2004
Sausne, g kg™ 178.3 169.0 169.7 387.7
P,Os, g kg™ 6.5 6.0 8.8 6.4
K.0, gkg™~ 30.2 25.4 18.3 9.7
N kop, g kg™ 28.7 27.7 37.7 23.8
Nitrati, mgkg™ 1358.10 720.00 611.07 1203.78

Meteorologisko apstak]u zipa pétijumu gadi bija atskirigi. 2003.gads bija labveligs vasaras miezu
attistibai. Aprilis bija auksts un lietains, ka rezultata aizkaveéjas miezu s€ja (19.05.). Maija gaiss
iesila pamazam, naktls gaisa temperatiira pietwr€jas zem 10 gradiem, augsnes virskarta nakti
biezi bija salnas. Miezi atri sadiga un saceroja. Junija vidéja gaisa temperatira bija 0,7 gradus
zemaka par normu, savukart nokriSnu daudzums — 75 % no normas. Savukart 2004.gada aprili
bija videji 1,7 gradus siltaks par normu. Lai gan vidgji maija temperatiira bija tuvu normai, pa
dekadem ta loti atSktras. Maija 2. dekades temperatira bija 3,1 gradu, savukart tresa dekade jau
3,6 gradus zem normas. Sai laika gaisa un uz augsnes bieZi bija salnas. Visaukstakajas naktis
meéneSa vidi vietam salnu intensitate sasniedza -5...-6 gradus. Maijja nokriSnpu daudzums
kopuma bija 80 % no normas. Jiinijs bija 1,3 gradus v&saks par normu. Ménesa sakuma naktis
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gaisa Vel bija salnas Iidz -1 gradam. Junija nokrisSpu daudzums par 52% parsniedza normu.
Vislielakais nokriSnu daudzums — 223% no normas - bija ménesa tresaja dekade, bet diennakts
nokriSnu daudzums 27.junija Skriveros sasniedza 62% no meénesa nokriSnu normas. Jilija vidéja
gaisa temperatiira un nokri$nu daudzums bija loti tuvu normai. Augusta vidéja gaisa temperatiira
bija 1,7 gradus augstaka par normu. Vissiltakais laiks bija 1. dekadg, kas izradijas siltaka dekade
ne vien §1 gada augusta, bet ar1 visa §1 gada vasara. Miezi labi auga un attistjjas, ka rezultata
nodro§indja labu graudu razu.

Datu matematiskajai apstrade veikta ar Microsoft Excel datorprogrammu, izmantojot divfaktoru
dispersijas analizi.

Rezultati

Augi slapekli galvenokart uzpem nitratu veida. Lauka izm&ginajuma pétits nitratu saturs augsné
dazadas augu attistibas fazes.

Nitratu saturs augsné bija robezas no 8-79 mg kg' (vid&ji 2003.-2004.gada) un pa mieZu
attistibas faz€m atSkmas (l.att.). Nitratu saturu augsné visas miezu attistibas fazes butiski
ietekméja priekSaugs. Digsanas laika (EC 11) nelietojot kiitsmeslus nitratu saturs augsné butiski
augstaks mieziem pé&c sarkana abolina, bet lietojot kiitsmeslus - péc melnas papuves. PriekSaugu
ietekmes faktora Tpatsvars 32 % (n°a). Cerosanas fizé (EC 28) nitratu saturs augsné svarstas no
29-56 mg kg™. Nelietojot kutsméslus butiski augstaks nitratu saturs augsné bija mieZiem, ko
audz€ja péc sarkana abolina un ziemas rudziem zalméslojumam. Savukart lietojot kutsméslus
nitratu saturs butiski zemaks bija tikai péc ziemas rudziem. Miezu varposanas fazé (EC 54)
nitratu saturs zemaks ka pargjas miezu attistibas fazes — tikai 11-26 mg kg . Priek$augu
ietekmes ipatsvars bija 38 % (n%a). Viszemakais nitratu saturs konstatéts mieZiem péc ziemas
rudziem zalméslojumam.
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1.attels. Nitratu saturs augsné miezu dig§anas (EC 11), ceroSanas (EC 28),
varpoSanas (EC 54) faze atkariba no priekSauga un kiits méslu lietoSanas,
mg kg vidéji 2002. - 2003.g.

Atkariba no izméginajuma variantiem vasaras miezu graudu razas bija 1.56 - 3,85 t ha
(2.tabula).
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2. tabula

Vasaras miezu,, Sencis” graudu razas atkariba no priekSauga, kiits méslu lieto§anas un

eceSanas laika, videji 2002. - 2003.gada

PriekSaugi EceSanas laiks Katsmésli (faktors C)
(faktors A) (faktorsB) Bez kiits mésliem 60t ha”

1. sarkanais abolins | 1. bez 2.93 3.45
2.EC7 2.87 3.29
3.EC23 2.84 3.22
4, EC 7un EC 23 2.98 3.37

Yo,05 = 1.70t ha-L, 'Yo’o5B =0.49t ha-l, ’YO,OSC =0.35tha™
2. ziemas rudzi 1. bez 2.00 2.82
2.EC7 191 2.94
3.EC 23 1.83 2.78
4. EC 7un EC 23 1.85 2.76

Yo,05 = 050t ha-l, 'Yo’o5B =0.36t ha-l, ’YO,OSC =025t ha™
3. melna papuve 1. bez 3.01 3.46
2.EC7 2.89 3.41
3.EC 23 2.96 3.46
4, EC 7un EC 23 3.02 3.51

Yo,05 = 0.30t ha-l, 'Yo’o5B =0.21t ha-l, ’YO,OSC =0.15t ha™
4. papuve un 1. bez 2.85 3.01
zalméslojums 2.EC7 2.97 3.35
3.EC23 2.79 3.19
4, EC 7un EC 23 2.76 3.02

Yo,05 = 047t hahl, 'YO,OSB =0.34t ha-l, 'YO,OSC =0.24tha”

Izméginajuma rezultati uzskatami pierada kitsméslu ictekmi uz vasaras miezu graudu razu
(p-vértba < 0,0001). Graudu razas pieauga par 0.47-0.99 t ha® 20003. gada, bet 20004.gada -
par 0.33-0.87 t ha*. Lielako razas picaugums vidgji 0.92 t ha™’ bija novérojums mieziem, ko
audz€ja pec ziemas rudziem.

PriekSaugu ietekme bija bitiska (p-veértiba < 0.0001) un ta at$kiras pa gadiem (p-veértiba <
0.0001).

Augstakas razas 2003.gada tika konstatetas audz€jot miezus pé€c melnas papuves un péc papuves
+ zalméslojums gan ar kitsmesliem, gan bez tiem.

Savukart 2004.gada bitiski augstakas razas audz€jot mieZzus péc melnds papuves un sarkana
abolina abos variantos - ar un bez kiitsmésliem.

Ecesana ietekmé&ja graudu razas bitiski vienigi 2003.gada kad tos audzgja p€c papuves +
zalméslojums, tomer ec€Sanas lakkam arT $aja varianta nebija butiskas nozimes. 2004.gada
ecéSanas ietekme uz graudu razu nebija biitiska. 2004.gads bija bagats ar nokriSniem, tape&c miezi
attistyjas atri, veidoja biezu aplapojumu un labi nomaca nezales.

Tukstots graudu masa (TGM) vidgji 2003.-2004.gada svarstijas no 33.5-38.4 g un bija atariga no
prickSauga un kiitsmésliem. Biitiski augstaka TGM konstatéta variantos, kur miezus audz€ja péc
sarkana abolina un ziemas rudziem gan lietojot kiitsmeslus, gan audz€jot miezus bez tiem.
Katsméslu ietekme uz TGM bija bitiska (p-veértba = 0.0004 < 0.05), savukart kitsmeslu
ietekmes atsvars bija 33,6 % (CFo).
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3.tabula
Vasaras miezu,, Sencis” graudu kvalitates raksturojums (vide ji 2003. - 2004.gados)
PriekSaugs kiits mésli 1000 graudu Tilpummasa, Kopproteins,
(faktors A) (faktors C) masa, ¢ gl? %
1. Sarkanais Bez kiitsmesliem
aboling 34.76 622.63 10.
60tha™ 35.64 632.44 10.5
2. ziemas rudzi | Bez kiitsmésliem 34.42 623.31 0.6
60tha™ 35.82 628.44 9.8
3. Melna papuve | Bez kiitsm&sliem 34.40 619.31 111
60t ha™ 35.96 623.56 11.1
4. papuve+ Bez kiitsmésliem
zalm@slojums 34.48 617.62 11.0
60tha™ 34.90 619.81 11.4
Yoos= 1.42 Q; Yoos=9.50 g I'; Yoos= 1.16 %;
Yo.05 A=1.00 g, Yo.05 A=6.72 g I_l; Yo.05 A=0.83 %,
Yo.05 C=0.71 g, Yo.05 C=4.75 g I_l; Yo.05 C=0.58 %,
Yoos AC=1.41¢ Yoos AC=9.50g I | y00s AC=1.17 %
1

Tilpummasa varigja no 612.5-650.0 g I*. Analiz&jot 2003. un 2004.gada vid&jos raditajus,

tilpbummasu bitiski ietekm&ja gan priekSaugs (p-veértiba = 0.03 < 0.05), gan kiitsmeslu lietoSana

(p-vertba =0.04 < 0.05). PrickSauga ictekmes Tpatsvars bija 12.2 % (IjA), bet kiitsmeslu

lietoSanas - 7.1 % ((fc). Bitiski augstaku tilpummasu konstatgja variantos: sarkana abolina un

ziemas rudziem gan lietojot kiitsméslus, audz&jot miezus bez tiem.

Skirne ,,Sencis” ir alus miezu $kirne, kam raksturigs zems proteina saturs. Vid&jais kopproteina

saturs graudos (3. tabula) bija 9.6-11.4 % un tas bija atbilstoss Skirnei, To butiski ietekméja

priekSaugs (p-vertiba = 0.0038 < 0.05), pie kam prieckSauga ietekmes ipatsvars bija 76.4 %.

Bitiski augstaks kopprotena saturs graudos novérojams mieziem, kurus audzgja pé€c melnas

papuves un papuves + zalmeéslojumam, kopproteina saturs parsniedz 11 %. Zems proteina saturs

graudos noveérots mieziem audz&jot péc ziemas rudziem (kopproteina saturs 9.6-9.8 %).

Kitsmeslu lietosana un ec€Sanas laiks bitiski neietekméja kopproteina saturu graudos.

Izméginajumi turpinas un, veicot tre$a gada lauka izméginajumus, atseviski raditaji var

mainities.

Secina jumi

1.  Miezu graudu razas izméginajuma bija 1.56 - 3,85 t ha. Razas lielumu bitiski ietekméja
kﬁtlsméslu lietoSana. kutsméslu lietoSana paaugstindja miezu graudu razas vid€ji par 0.92 t
ha™.

2.  Ecesana bitiski ietekméja graudu razas vienigi 2003. gada, pie kam ecéSanas laikam nebija
biitiskas nozimes.

3. Kopproteina saturu graudos, 1000 graudu masu un tilpummasu bitiski ietekmeja
prieckSaugs. Augstaka 1000 graudu masa, tilpumsvars un kopproteina saturs tika noverots
mieziem, ko audz€ja pec sarkana abolina un ziemas rudziem gan lietojot kiitsméslus, gan
audz€jot tos bez kiitsmésliem.

4.  Nitratu saturs augsné bija 8-79 mg kgt un galvenokart bija atkarigs no priekSauga un
miezu attistibas fazes. Augstakais nitratu saturs augsn€ tika novérots miezu ceroSanas un
stiebroSanas faz€. VarposSanas faz€ slapekla saturs augsné samazinas un visus brivos
slapekla savienojumus patére kultiraugi razas veidoSanai.
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Summary

Field trials were carried out on organic farming fields at the Research Institute of Agriculture of
the Latvia University of Agriculture (LUA). The content of nitrates in soil, the influence of
previous plants (red clover, winter rye, bare fallow, fallow + green manure), use of stable manure
(60 t ha or without) and harrowing (without harrowing, before shooting, at the stage of
clustering, before shooting and at the stage of clustering) on the yield and weedness of spring
barley ,.Sencis” were tested during 2003-2004.

The aim of field trial is to work out environmentally friendly growing technologies for spring
barley.

The field trials were carried out on turf podsolic soil: pHkcl — 6.75, P20s — 16.2 g kg, K20 —
15.8 g kg™, organic matter content — 32.5 g kg™, Niota — 1.1 g kg™ The object of research: spring
barley ,Sencis”. Seed rate was 500 germinating seeds per m. Before sowing, grains were
treated with 1.5 kg of ashes of foliage trees and 1.5 | of water per 100 kg of grain. Sowing date
was 19.05.2003. and 30.04.2004. The number of replications was four, random plot layout, the
plot size - 42 m? and testing plot size— 26.18 m?. The harvest was in 11.08.2003. and
10.08.2004.

After previous plant fallow + green manure, 15 t ha™* (2004) and 17 t ha™* (2003) of biomass of
Wintfr rye were cultivated. In the trial, variants with stable manure were included (doses of 60
tha™).

The content of nitrates in soil at the growing stages: before shooting (EC 11), at the stage of
tillering (EC 28) and at the stage of earing (EC 54) was determinated.

Crude protein content was determinate by Kjeldahl method.

ANOVA (two factor with replication) was used for data analysis.

Results. The content of nitrates in the soil at the different growth stages of barley was 8-79 mg
kg. The previous plant influenced the content of nitrates at the all growing stages. At the stage
of germination (EC 11) in variants without stable manure the highest content of nitrates was
obtained after red clover, but in variants with stable manure — after bare fallow. At the stage of
clustering (EC 28) the content of nitrates was 29-56 mg kg*. In variants without stable manure
the highest content of nitrates was obtained after red clover and fallow + green manure. In
variants with stable manure the lowest content was determinated after winter rye and the content
of nitrates was significantly low. At the stage ofearing (EC 54) the content of nitrates in soil was
low — only 11-26 mg kg™. The lowest content of nitrates was in sowings after fallow + green
manure.

Depending on the variants, the yields in the field trial varied from 1.56 - 3,85 tha™.

The data demonstrate the influence of stable manure on spring barley — the influence was
significant. Grain yields have increased by 0.47-0.99 t ha'* (2003) and 0.33-0.87 t ha™* (2004) on
average. Use of stable manure for barley after winter rye provided the highest yield increase - by
0.92 t ha™ on average during 2003-2004.

The influence of previous plants on the spring barley was significant and differed during years.

In 2003 after different previous plants the highest yields were obtained after fallow + green
manure and after bare fallow in both variants, with stable manure and without it. In 2004 the
highest yields were obtained after red clover and bare fallow in both variants, with stable manure
and without it.

Harrowing increased the grain yields significantly only after winter rye for green manure with
stable manure, whereas time of harrowing had no significant influence on the grain yield in
2003. In 2004 the influence of harrowing was not significant. Excess precipitation and warm
weather in most part of the vegetation period favoured fast development of barley and
suppression of weeds.

Depending on the variants, the thousand grain weight (TGW) varied from 33.5-38.4 g and was
medium during the 2003-2004. The highest TGW was obtained after red clover and winter rye in
both variants, with stable manure and without it. The influence of the using of stable manure on
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the TGW was significant during 2003-2004. The specific weight of influence of the use of stable
manure was 33.6 % (n°c).

Depending on the variants, the grain volume weight varied from 612.5-650.0 g I'*. The influence
of previous plants and the use of stable manure on the spring barley were significant during
2003-2004. The highest volume weight was obtained after red clover and winter rye in both
variants, with stable manure and without it. The use of stable manure increased volume weight
by 6.65 g on average. The specific weight of influence of previous plants on the volume weight
was 12.2 % (n°a), but specific weight of stable manure — 7.1 % (n2c).

The crude protein varied from 9.6-11.7 % and was satisfactory to good for variety ,Sencis”
(malting barley) in 2003. The influence of previous plants ( n?a = 94 %) on the crude protein
were significant.
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