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Abstract. In order to obtain high, qualitative and economically profitable rape yield one needs
wholesome and integrated manure, with the aim to ensure the plants' needs for nutritive components and to
renovate the soil fertility as well. During 2005 - 2007 there was carried research on the increasing rates of
potassic mineral fertilizers Ky - Kig9 against the background of nitrogen fertilizers Ngoand Ngo.49. Using nitrogen
fertilizer 80-120 kg ha™ the obtained yield increase was remarkable indeed: 0.49-1.09 t ha™. Increased
potassium rate Kgo - Ky ensured the yield growth up to 0.17-0.42 t ha™* The highest oil content 48.22-48.89%
was ensured by potassium rate Kig. Optimal and economically grounded manure rate is N1xoPgoKgo kg ha™ with
the yield level 2.50 t ha™ and the oil outcome 1086 kg ha™. In 2007 and 2008 there was carried research on the
rates of stick matter AVENTROL (0.7 and 1.0 | ha), and its impact on rapeseed yield and quality. In spring
rape sowings the yield increase was 0.49-0.78 t ha™, but in winter rape sowings —0.72-1.03 t ha™. The seed
humidity, at harvest time, was diminished by 2-6 %. The content of oil in seeds increased by 0.52-1.49 %. The
use of the preparation AVENTROL ensured the net income: 57,7 - 161,7 EUR ha™.

Keywords: mineral fertilizers, oil yield, rape, seed yield, stick matter.

levads

Rapsa audz&Sana péc intensivam tehnologijam ir saistita ar mineralmé&slu un augu aizsardzibas
kimisko lidzeklu plasu izmantoSanu, kuru nepardomata un nesabalanséta lietoSana var kaitet
cilvéku veselibai un izraisit apkart€jas vides piesarnoSanu. Eiropas Savienibas Nitratu direktivas
(EEC/91/676) un Labas lauksaimniecibas prakses (LLP) nosacijumos tiek noradits, ka turpmak ir
jasamazina saimnieciskas darbibas negativa ietekme uz vidi un janovér§ dabas pamatresursu
neracionala izmantoSana. Tas savukart norada uz to, ka ir nepiecieSams izstradat vidi saudzgjosu
rap$a audzeéSanas tehnologiju, ipasSu uzmanibu pievérSot mésloSanas un augu aizsardzibas lidzek]u
pielietoSanas samazinasanai. Rietumeiropa ir veikti petijumi par slapekla mineralméslu devu
ietekmi uz rapSa razu un kvalitati [1,2,3]. legiitie dati par kalija un slapekla mijiedarbibas ietekmi
uz vasaras rapSa razu un tas kvalitati ir pretrunigi [4,5,6,7]. Pe€d&jos gados arT Latvija ir veikti
petijumi par mineralméslu normu ietekmi uz vasaras rapSa razu un kvalitati [§].

Lauksaimniekiem triikst informacijas par Latvijai piem€rotam resursus tauposam rapSa audzeSanas
tehnologijam, lai samazinatu negativu ietekmi uz vidi un vienlaikus nodroSinatu ekonomiski un
ekologiski pamatotu kvalitativu produkcijas iznakumu. Svariga rezerve rapSa koprazas ieguvei ir
ne tikai raZas palielinaSana, bet ar1 raZzas zudumu samazinaSana novakSanas laika. Svarigs
uzdevums ir panakt, lai s€klas pirms laika neizbirtu no paksteniem zemé&. Razas zaud&umi var
sastadit 20-30% un vairak atkariba no klimatiskajiem apstakliem [9]. Misu merkis bija izpétit
dabiskas lipvielas Aventrol pielietoSanas iesp&jas pakstenu aizsardzibai pret s€klu izbirSanu rapsa
s&jumos.

Materiali un metodes
Rapsa audzeSanas tehnologijas pilnveidosanai Zemkopibas zinatniskaja institiita Skriveros 2005.-
2007.gada veikti lauka izméginajumi, lai noskaidrotu slapekla un kalija méslojuma devu ietekmi
uz vasaras rapsa hibrida ‘Terra’ razibu un produkciias kvalitati. [zméginajums iekartots velénu vaji
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podzoléta un vidgji iekultivéta malsmilts augsné. Augsnes reakcija pHgci— 6,0-6,2, P,Os — 262-
318 mg kg, K,O — 157-163 mg kg, Ca — 980-1320 mg kg™, Mg — 144-168 mg kg™, organiskas
vielas — 2,7-3,5% un kopslapekla saturs — 0,12-0,17%. Tika pétitas kalija mineralmé&slu picaugosas
normas Ko, Kgo, K120, K160 uz diviem slapekla méslojuma foniem Ngp un Ngo+40, ka arT paaugstinata
kalija norma (Kzp0) N1z fona. Fosfora méslojuma norma visos variantos — 60 kg hat P,0s
Megéslojums iestradats augsné pirms s€jas. Slapeklis Ny4g papildméslojuma dots rapsa 2-3 lapu faze.
Izméginajuma pielietoti mineralm@sli: amonija nitrats, vienkarsais superfosfats un kalija hlorids.
Izmé&ginajums iekartots rendomizgti 4 atkartojumos. Viena laucina uzskaites platiba — 22,5 m™.
2007.-2008.gada veikti lauka izm&ginajumi, lai noskaidrotu preparata ‘Aventrol’ ietekmi uz
ziemas rapS$a hibrida ‘Banjo’ un vasaras rapSa hibrida ‘Terra’ séklu razu un kvalitati. Tika
parbauditas divas devas — 0,7 un 1,0 | ha™, salidzinot ar kontroli (bez apstrades). Preparatu lietoja,
kad liclakajai dalai augu pakstenu krasa saka mainities no tumsi zalas uz gaisi zalu (3 nedélas
pirms razas novaksanas).
Seklu razas noteikSanai izmanto formulu:

_ a(lOO-B]_)

~ 100-B; (1)
kur
X — seklu raza pie standarta (8 %) mitruma, t ha™';
a — seklu raza pie novaksanas, t ha'l;
B, — faktiskais mitrums, %;
B, — standarta mitrums, %.
Seklu kimiskas analizes nosaka péc $adam metodém:
e Kkoptauki — ekstrahg&jot ar skidinataju BR-2;
e kopproteini — fotometriski.
Ellas iznakumu no hektara nosaka p&c formulas:

A=YxKxZ, 2)

kur
A — ellas iznakums, k% ha;
Y —séklu raza, kg ha™;
K — sausnas koeficients;
Z — tauku saturs, %.
Seklu razas datu matematiska apstradé izmantota vienfaktora dispersijas analizes metode ar MS
Excel ANOVA programmu [10].

Rezultati un diskusija
Kultiiraugu razas palielinasanai tradicionali visa pasaul€ 1paSu veribu pievers baribas vielu rezZima
reguléSanas jautajumiem pie minimala piesarnojuma riska Iimena, kas nepiecieSams ilgtsp&jigas
lauksaimniecibas normativu un tehnologiju izstradei.
Viens no svarigakajiem vasaras rapSa audzéSanas tehnologijas agrotehniskajiem parametriem ir
slapekla méslojuma devu noteikSana.
Izméginajuma veiktie pétjjumi rada, ka slapekla méslojuma devas ietekm& rap$a attistibu.
Palielinot slapekla devu, palielingjas auga garums, pieauga vegetativa masa, veidojas jauni sanu
zari, kuru zied€Sana un nevienmériga nogatavo$anas ietekm&ja vegetacijas periodu. Slapekla
méslojuma normas Ngp un Niyo (Pgo fona) nodrosinaja batisku rapsa séklu razas picaugumu — 0,49
un 1,09 t ha (RSpes = 0,12 t ha™) salidzinajuma ar kontroli (NgPoKo). Palielinot kalija normu no
Kgo 11dz K60 (NgoPso fona), iegiits razas pieaugums 0,66-0,91 t hat, bet NqpoPgo fona — 1,23-1,33 t
ha™*, salidzinot ar kontroli (1.tabula).
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1.tabula
NPK méslojuma ietekme uz vasaras rapsa razu un tas kvalitati (2005-2007)
Seklu Razas . Razas Ellas Kop- .
N y . pieaugums, L _ Koptauki,
Varianti razc_z,l pleaugylms, kg no 1 kg lznakuiqs, proteins, %
tha tha NPK kg ha %
1. NoPoKy 1,27 - - 551 21,20 47,18
2. NgoPeoKo 1,76 0,49 3,5 777 21,58 47,98
3. NgoPsoKgo 1,93 0,66 3,0 855 21,12 48,13
4. NgoPeoKi20 2,02 0,75 2,9 900 21,21 48,45
5. NgoPsoK160 2,18 0,91 3,0 981 21,28 48,89
6. N120PsoKo 2,36 1,09 6,1 1017 23,12 46,82
7. N12oPsoKso 2,50 1,23 4,7 1086 22,58 47,23
8. N120PsoKi20 2,59 1,32 4,4 1139 22,79 47,80
9. N120PsoKigo 2,60 1,33 3,9 1153 22,89 48,22
10. N12oPsoK200 2,58 1,31 3,4 1127 22,75 47,46
RS 0,05 0,12 134,02

Izméginajuma rezultati rada, ka kalija méslojums batiski palielinaja vasaras rapsa séklu razu un
nodro$inaja razas pieaugumu 0,17-0,42 t ha?. Vislielaka seklu raza — 2,60 t ha'! — un ellas
iznakums — 1153 kg ha™ — iegiits varianta NipPgo Kigo. Optimala un ekonomiski pamatota ir
mé&slojuma norma N120Ps0Kso Kg hat pie razas Iimena 2,50 t ha™ un ellas iznakuma — 1086 kg ha.
Pielietojot NPK méslojumu, vasaras rapsa s€jumos koptauku saturs s€klas atkariba no pielietotas
méslojumu devas bija 47,98-48,89%, salidzinot ar kontroli — 47,18%. Uz slapekla un fosfora fona
NgoPso un N120Pgo augstaku koptauku saturu — 48,89% un 48,22% — nodrosinaja Kig9 NOrma.
Slapekla un fosfora méslojuma NgoPgo ietekmé ellas iznakums palielinajas par 226 kg hal, bet
N120Pso — par 466 kg ha'l, salidzinot ar kontroli. Kalija mé&slojums 80-160 kg ha® NgoPgo fona
nodro§indja 78-204 kg ha’ ellas iznakuma pieaugumu, bet Ni»Pg fond — 63-136 kg ha™.
Izméginajuma rezultati rada, ka liclaka efektivitate kalija m&slojumam bija zemaka slapekla fona.

2.tabula

Preparata Aventrol pielietosanas ietekme uz vasaras rap$a razu un tas kvalitati

(2007-2008)

| Preparata Seklu raza, Razas . E_’l’las Kop- Koptauki,
Varianti deva, t hal pieaugums, | iznakums, reins. % o
| ha' tha kg hat | Prores, 7o 0
\asaras rapsis
Kontrole | Bez apstrades 2,43 - 992 22,64 44,38
Aventrol 0,7 2,92 0,49 1206 22,04 44,90
Aventrol 1,0 3,21 0,78 1384 21,21 45,87
RSogs 0,24
Ziemas rapsis
Kontrole | Bez apstrades 3,60 - 1740 14,96 52,53
Aventrol 0,7 4,32 0,72 2112 14,83 53,15
Aventrol 1,0 4,63 1,03 2277 14,46 53,46
RSgs 0,21

Izméginajuma iegitie rezultati rada, ka lipvielas Aventrol pielietoSana ar mérki aizsargat pakstenus
pret s€klu izbirSanu bija loti efektiva. Visaugstaka s€klu raza vasaras rapsa hibrida ‘Terra’ s€jumos
— 3,21 t ha™ — iegiita, pielietojot 1,0 1 ha™ Aventrol devu. Seklu raas pieaugums sastadija 0,78 t
ha* jeb 32,1%, kas ir butiski, salidzinot ar kontroli (2.tabula).
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Rapsa s&jumu apstrade, pielietojot 0,7 1 ha™ Aventrol, arf nodrosinaja bitisku razas pieaugumu —
0,49 t ha™ jeb 20,2%, salidzinot ar kontroli. Seklu mitrums razas novaksanas laika samazinajas par
4-6%. Pie apstrades devas 0,7 1 ha? seklu mitrums bija 16%, pie devas 1,0 1 hal — 14,0%,
kontroles varianta (bez apstrades) — 20 %.

Ziemas rap$a s&jumos séklu razas picaugums sastadija 0,72-1,03 t ha™! atkariba no preparata devas.
Séklu mitrums razas novakSanas laika samazinajas par 2-4%. Preparata Aventrol pielietoSana
nodrosinaja vasaras raps$a 1000 s€klu masas pieaugumu par 10% un ziemas rapsa par 5-7%.
Lipvielas Aventrol pielietosana ictekméja rapsa séklu kimisko sastavu. Kopproteina saturs vasaras
rapSa s¢klas samazinajas par 0,6-1,43%, bet koptauku saturs palielinajas par 0,52-1,49%. Ziemas
rapSa seklas kopproteina saturs samazinajas par 0,13-0,5%, bet koptauku saturs palielinajas par
0,62-0,93%. Vislielakais ellas iznakums — 1384 un 2277 kg ha™ — vasaras un ziemas rapsa sgjumos
iegiits tur, kur apstrades deva bija 1,0 1 ha™.

Lauka izm&ginajumi rada, ka preparata Aventrol pielieto$ana, lai samazinatu razas zaud&jumus, ir
ekonomiski efektiva (3.tabula).

3.tabula
Preparata Aventrol lietoSanas ekonomiska efektivitate raps$a séjumos
Prerapata Razas Bruto Izdevumi Neto Rentabilitate,
deva, pieaugums, pelna, uz 1 ha, ienémumi, %
| ha™ tha EUR EUR EUR
Vasaras rapsis
0,7 0,49 122,5 64,8 o577 47,10
1,0 0,78 195,0 80,6 114,4 58,67
Ziemas rapsis
0,7 0,72 180,0 83,0 97,0 53,89
1,0 1,03 257,5 95,8 161,7 62,80
Izmaksas:

Aventrol - 23,0 EUR I

preparata izsmidzinasana — 10,0 EUR ha'l;

seklu kaltésana - 9,0 EUR / t™ %;

seklu tiri§ana — 7,0 EUR t ha™;

- seklu iepirkuma cena — 250,0 EUR t™.

Ekonomiskie aprékini rada, ka preparata Aventrol pielietosana vasaras rapSa s€jumos deva
ienémumus 57,7-114,4 EUR ha™, un ziemas rapsa sgjumos — 97,0-161,7 EUR ha™. Visaugstaka
rentabilitate — 58,67-62,80% — iegiita, pielietojot lipvielas Aventrol devu — 1,0 1 ha™.

Secinajumi

Slapekla méslojums 80-120 kg ha™ batiski ietekméja vasaras rapSa s€klu razu un nodrosinaja seéklu
razas pieaugumu 0,49-1,09 t ha™. Kailija normas paaugstinasana Kg - Kigo nodrogindja razas
pieaugumu 0,24-0,42 t ha™. Augstako koptauku saturu — 48,22-48,89% — nodrosinaja Kigo norma.
Optimala un ekonomiski pamatota m&slojuma norma ir N120Ps0Kgo Kg hat pie razas ltmena 2,50 t
ha™ un ellas iznakuma 1086 kg ha™.

Lipvielas Aventrol lietosana s€jumos rapsa nogatavosanas laika nodro$inaja razas picaugumu 0,49-
1,03 t ha™ un deva tiro ienakumu 57,7-161,7 EUR ha™. Aventrol pielictosana pozitivi ietekméja
koptauku uzkrasanos seklas. Vislielako e]las iznakumu — 1384-2277 kg ha™ — vasaras un ziemas
rapSa s¢jumos nodrosinaja deva 1 1 ha™.

Summary
The field trials were aimed at both determining the role played by nitrogen and potassium
fertilizers in the increase of the spring oilseed rape seed yields and seed quality, and finding
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optimal nitrogen and potassium nutrition for the purpose of use of oilseed rape biological
potential. Field trials was carried out on soddy - podzolic sandy clay pH- 6.0, organic matter
content 27 g kg™ (method of Turin), P,Os content (high) 262 mg kg™, KO content (medium) 157
mg kg™ (DL method). Prior to sowing the spring oilseed rape “Terra". The effect of growing rates
of potassium fertilizer (Ko; Kso; Ki20; Kigo) upon the yield and quality of spring rape was tested at
two nitrogen levels (Ngo and Ngo+40).

The results of 2005-2007 show that nitrogen and potassium fertilizers on background Pg provided
the seed yield 1,93 - 2,60 t ha™*. Introduction of nitrogen 80-120 kg ha™ resulted the yield increase
0,49-1,09 t ha™. The increase of seed yields is significant in comparison with the control (NoPgKo).
On nitrogen and phosphorus background NgoPso, when increasing the norms of potassium from Kgg
to Kigo there was obtained essential yield increase — 0,66-0,91 t ha™ in comparison with control,
but in comparison with the treatment NgoPgoKo the highest yield increase — 0,42 t ha™ was ensured
by the K160 norm. On the background of Ni,0Pso the changes within the variants were not essential,
but in comparison with control there was obtained the yield increase - 1,23-1,33 t ha™.

Applying NK fertilizer within spring rape sowings the oil content within seed depending on the
applied fertilizer norm was 46,82-48,89 % and protein content — 21,12-23,12 %. On the
backgrounds of nitrogen and phosphorus NgoPgso and N120Pso higher oil content 48,89% and 48,22%
was ensured by Kigo norm.

The results of three-year field trials show that the introduction of nitrogen and potassium fertilizers
at the rate from NgoKgp-160 t0 N120Kgo-160 KQ hat considerably increases the harvest of spring oilseed
rape. The better treatment was N1,0PsoK1eo, What ensured average yield - 2,60 t ha™ and yields of
oil — 1153 kg ha™.
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