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Abstract. Buckwheat research has been carried out within the long-term crop rotation stationary
that was established in 1969 as a part of the Research institute of Agriculture. Buckwheat proportion within
the partcular crop rotations went up to 22%. The highest buckwheat yields were obtained from the buckwheat
variants that where cultivated after winter rye, and within the buckwheat monoculture experimental plots. A
considerable yield decrease was observed when cultivating buckwheat after potatoes. Weeds in the buckwheat
sowing were effectively brought under control by the herbicide Butisane 400 (1.5 | ha™), applied immediately
after sowing and Betanal AM 2.5 | ha™ after seedling in 2-3 leaves stage.
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levads

P&dgjos gados griku s€jumu platibas Latvija svarstas no 4500-6000 ha. Notiekot saimniecibu
specializacijai, it seviSki graudaugu audz€Sanas saimniecibas, griki iegiist arvien lielaku
nozimi ka fitosanitara kultira graudaugu maina, kas atveselo graudaugu s€jumus un dod
iesp&ju samazinat augu slimibu izplatibu dabiska cela, Iidz ar to samazinot vajadzibu péc
fungicidu lietoSanas. Tapéc grikus janoverte ka priekSaugi citam kultiiram, ka ar1 skaidrojama
to nozime pasSiem grikiem. Palielinoties griku s€jumu platibam, arvien lielaka kliist vajadziba
apkarot nezales kimiskiem Iidzekliem, seviski tur, kur tos v€las s€t jaunapgiitas aizlaistas
Zemges.

Materiali un metodes

Pétijumi veikti LLU Agentiiras Zemkopibas zinatniskaja institita ilggadiga augseku
stacionara izmeginajuma un pavadosos herbicidu efektivitates salidzinasanas izmeginajumos.
Augsnes raksturojums ir $ads: pH 5,4-6,3, organiskas vielas saturs — 19-22 g kg™, viegli
uznemamais P — 21-23 mg kg™ un K — 87-99 mg kg augsnes. P&c granulometriska sastava
augsne veértejama ka malsmilts. Petijumos ar grikiem izmantotas Skirnes ’Anita Beloruskaja’
un ‘Aiva’. Izméginajumu metode augsekam — neizversts pilnfaktorials randomizétu laucinu
izvietojums, kur griku Tpatsvars sniedzas Iidz 33%, herbicidu efektivitates pétijumos —
divfaktorialie skalditie laucini, atkartojumu skaits — 4. M&slojums — pavasari p&c pirmas
rudens arumu kultivacijas — N3,PsoK7s. Katra laucina raza novakta ar kombainu Sampo 500,
nosverta un pielidzinata pie 14% mitruma. Variantu razu starpibas izverteétas matematiski ar
dispersijas analizi. Nezalu uzskaite veikta katra varianta 100 vietas, nosakot katras nezalu
sugas sastopamibas % un parrékinot to uz katras sugas skaitu vienu m? (Rasin§ A.,
Taurina M.,1982).

Iegiitie rezultati
Iegttie rezultati ilggadiga augseku stacionara liecina, ka grikus sekmigi var audzét atkartoti
(1.tabula). Tos var s€t arl péc ziemas rudziem. Pilnigi jaatsakas tos sét péc kartupeliem, jo
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razas samazindjums ir biatisks visus izmégindgjuma gadus. So razas samazinajumu var
izskaidrot ar to, ka kartupeliem un grikiem ir paaugstinatas prasibas p&c kalija m&slojuma un
kartupeli ka priekSaugs tos pastiprinati izcel no augsnes.
1.tabula
Dazu priekSaugu ietekme uz griku riekstinu razu ilggadiga augseku stacionara
Skriveros (1997-2007)

Prieksaugi Raza t ha* +/- %
Ziema rudzi 1,43 - 0,04 97
Kartupeli 1,20 - 0,27 82
Griki monokultiira 1,47 100
’Y 0,05 0,21

Par griku labvéligo ietekmi uz vasaras kvieSu razu liecina 2.tabulas dati, kur redzams butisks
vasaras kviesu razas pieaugums pec grikiem un tas ievérojami parsniedz taurinziezu pozitivo
efektu.

2.tabula

DaZu priek$augu ietekme uz vasaras kvieSu razu t ha™ Skriveru augseku stacionara

Prieksaugi Razat ha +/- %
Griki 4,80 + 1,67 153
Abolins vai lupina 4.00 + 0,87 128
Vasaras kviesi atkartota 3,13 100
audzeSana
Y 005 0,38 tha™

Viens no griku pozitivas ietekmes iemesliem ir saknu puves Gaeumannomyces graminis
izplatibas un intensitates samazinaSanas vasaras kvieSu s€umos, kur tie séti péc grikiem
(3.tabula).

3.tabula
Augseku ietekme uz saknu puvju Gaeumannomyces graminis izplatibu un vasaras kvieSu
razu tha’
Saknu puvju Slimibas
. _ . - Vas.
Graudaugu C izplatiba intensitate - .
- _ | Prieksaugi kviesu
ipatsvars augseka Gaeumannomyces Gaeumanno- . 1
- . raza t ha
graminis ( %) myces graminis %
100 % Vas. kviesi 100 64 3,0
83 %, t.sk. griki Griki 82 29 3,46
33 %
Y005 0,26

Nezalu daudzums griku s€jumos var butiski ietekmét razu, apgriitinat raZzas novaksanu un
kulmasas tiriSanu. Ieprieks€jo gadu ekspedicionalie petijumi Austrumlatvija paradija, ka griku
s€jumos nezalu ir daudz un nezalainiba vertejama ka augsta, jo kop€jais videjais nezalu skaits
uz m=2 svarstas ap 100. Nezalu sugu skaits laukos parasti svarstas no 15 Iidz 27, no kuram
bitisku kaitgjumu nodara 6-10 sugas. No Ismiiza nezalém visvairak sastopamas dazadas
Chenopodium sugas, kuras pastiprinati paradas tulit péc griku noziedéSanas, kad dalgji
samazinas griku lapu no€nojums. Tapat daudz ir dazadas Polygonum sugas,
Tripleurospermum inodorum, Raphanus raphanistrum, Galium aparine u.c. No
daudzgadigam nezalém nospiedosa vairakuma ir Elytrigia repens, kas vislielako kait&jumu
var nodarit vegetacijas sakuma, ies€jot grikus slikti sastradata augsné. Jaatzimé, ka labos
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augSanas apstaklos griki pavasari var pat paraugt lauka esoSos varpatu un rada maldigu
priekSstatu par tas sekmigu nomaksanu. Patiesiba ta nav iznikusi un péc griku noziedéSanas
vai kad tie sakrit veldré, samazinas griku aplapojums un varpata atkal paradas s&jumu
virspus€ un kalpo ka piesarpojums kultiram. Lai skaidrotu loznu varpatas apkaroSanas
iesp&jas griku sejumos, tika izmantoti herbicidi 4Zils un Zelleks super 1,0 | ha™. Sie preparati
domati graudzalu nezalu — loznu varpatas, mauru skarenes — Poa annua u.c. apkarosanai un
tos izmanto, kad loZnu varpata sasniegusi 10-15 cm garumu. Parbaudes rezultatus skatiet 4.
un 5. tabula. Neskatoties uz to, ka Zelleks un A4zils ir loti efektivi, tomér daudz 1&tak un ne
sliktak loznu varpatas apkaroSanu var veikt ar glifosata preparatiem pirms griku s&jas
(6.tabula).

4.tabula
Griku raza, lietojot dazadu loZnu varpatas apkaroSanas herbicidus
. Raza t ha o
Variants Yield t ha % +

Kontrole- bez herbicidu 2,38 100

lietoSanas

Azils 1 1ha™ 2,85 119,8 +0,47

Zelleks super 1 | ha 3,03 1271 +0,65

Y o0s 023

5.tabula

LoZnu varpatas zala un gaissausa masa, lietojot loZnu varpatas apkaroSanas herbicidus

Green matter of Elytrigia Dry matter of Elytrigia
repens repens
gm? % Efficieny | gm? % Efficieny
% %
Kontrole- bez herbic. lietos. 446 100 239,0 | 100
AZils 100 1 1ha™ 12,5* 2,8 97,2 5,75 2,4 97,6
Zelleks super 1 | ha™- 0,8* | 0,18 99,8 0,25 0,1 99,9
6.tabula
Dazadu augsnes pirmsséjas apstrades variantu salidzinajums
N Pirms griku séjas tris 2 nedélas pirms séjas
Raditaji rei kultiv]éls izsmidzinats ra{t)ndaps { ,5 1 ha™
Raza t ha™ 1,68 1,99
% 100 118
Ismiiza nezalu skaits 101 68
Daudzgadigo nezalu skaits - 21 10
t.sk. loznu varpata 13 2
Nezales kopa 122 78

Otra visvairak sastopama daudzgadiga nezale ir Artemisia vulgaris, kura rada apgriitinajumu
razas novakSanas un kulmasas ZavéSanas laika. Nezalu ierobezoSanai sekmigi var izmanot
griku audze&Sanas Ipatnibu, ka tos varam s€t vélu — maija beigas, jiinija pirmajas dienas. Lai
izmantotu So laiku, tika iekartoti divfaktoriali izm&ginajumi, kur salidzinaja divus pirmssgjas
un 8 pécsgjas nezalu apkarosanas variantus ar herbicidu lietosanu (7.tabula).
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7.tabula
Griku riekstinu raza dazados herbicidu lietoSanas variantos
2 nedélas pirms séjas Pirms séjas tris reiz
izsmidzinats raundaps kultivets
Nr Varianti L5 I ha
Raza, o 1000 Raza, % 1000
tha 0 riekstipu | tha™ riekstinu
masa masa
1. | Kontrole — péc s&jas bez 1,80 | 100 | 23,99 1,47 | 100 | 24,08
herbicidiem
2. | Raundupsi,5 I ha™ 2-3 dienas 2,11 | 117 | 24,06 1,77 | 120 | 24,06

pirms sadigSanas
3. | Butizans 400 1,5 1 ha™ talit péc 1,97 | 109 | 24,09 1,72 | 117 | 23,96
s€jas

4. | Butizans 400 2,0 1 ha™ talit péc 1,94 | 108 | 24,18 1,63 | 110 | 23,92
s€jas

5. | Piramins Turbo 1,51 ha talit 1,95 | 108 24,31 1,68 | 114 24,58
péc s€jas

6. | Piramins Turbo 2,01 ha talit 1,86 | 103 23,48 1,61 | 109 23,62
péc s€jas

7. | Betanals AM 2,5 | ha™ pec 2,17 | 120 | 24,06 1,87 | 127 | 23,96

sadigSanas 2-3 lapu faze
8. | Betanals AM 2,5 1 ha™ 7 dienas 2,10 | 116 | 24,14 1,69 | 115 | 23,84
péc pirmas smidzinasanas
vo00s=0,113 tha

8.tabula
Videjais nezalu skaits grikos daZados herbicidu lietoSanas variantos péc to séjas

Nezdles Herbicidu apstrades varianti
1 2 3 4 5 6 7 8
Ismiiza nezalu skaits 127 106 36 34 93 88 88 79
Daudzgadigo nezalu skaits 20 17 13 9 18 16 11 14
Nezales pavisam kopa 147 123 49 43 112 | 104 | 99 93
% 100 84 33 29 76 71 67 63

Roundupa lietoSana pirms griku s€jas nodroSina nezalu skaita samazinajumu gandriz uz pusi
un ticamu razas pieaugumu par 18% (8.tabula). Jaatzimé, ka nezalu iznicinasanai, lietojot
vairakkartigu kultivaciju, daudzas nezales, tai skaita Tsmiiza, bieZi tiek tikai noliektas un péc
kultivacijas lietaina laika var atri iesaknoties, turpreti, lietojot glifosatu preparatus, apstradatas
nezales neataug un aiziet boja. Vertéjot preparatus, jasecina, ka Butizana 400 variantos,
nezalu ir par treSdalu 11dz pusei mazak neka Piramina torbo variantos. Nav biitiskas starpibas
nezalu skaitd starp Butizana un Piramina 1,5 un 2,0 1/ ha devam. Butizans labak ierobeZo
dazadas Galeopsis un Chenopodium sugas, kuras razas novaksanas laika rada problémas
novaksSana, priekstiritaja noslogojuma un zavesana, bet Betandls AM labak iznicina parastas
pérkones — Raphanus raphanistrum. Salidzinot Betanala AM un Butizana 400 lietoSanas
tehnologiskas prioritates, tad priekS§roka dodama Butizanam 400, jo ta lietoSanu mazak
ietekmé laika apstakli un ir garaks optimalais smidzinaSanas laiks. Turprett Betanalu AM
nevar smidzinat lietus laika un optimala 2-3 lapu faze grikiem ir Joti Tsa.

Nav biitiskas starpibas nezalu skaita variantos starp Betanala AM smidzinasanas reizu skaitu.
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Secinajumi
1. Griki un kartupeli ir savstarp&ji nesaderigas kultiiras un nav audzgjamas viena augseka vai
augmaina.
2. Vislielako griku razu iegist, tos audzgjot atkartoti vai p&c ziemas rudziem. Biitisks griku
razas samazinajums ir tur, kur tie s€ti péc kartupeliem.
3. Griku sgjumos nezalu ierobezosanai pec s€jas sekmigi izmatojami herbicidi Butizans 400
tiilit pec s€jas un Betanals AM griku 2-3lapu faze.

Pateiciba
Izsakam pateicibu firmam ,,KEMIRA GROW HOW”, ,BASF”, , Aventis Crop Science” par
atbalstu izm&ginajumu ieriko$ana un doto iesp&ju parbaudit vinu preparatus.

Summary
During the past few years area of buckwheat sowings in Latvia varies from 4500 to 6000 ha.
As the farms, especially crop planter farms, try to specialize their branch of cultivation, the
buckwheat becomes more and more significant as a phytosanitary culture in the crop rotation.
It rehabilitates crop sowings and gives an opportunity to decrease distribution of plant
diseases in a natural way, reducing necessity of fungicide usage. Therefore buckwheat should
be valued as a foreplant for other cultures, and significance of foreplants should be clarified
also in regard to the buckwheat. As the area of buckwheat sowings expand, it becomes more
necessary to carry out weed control with chemicals, especially in newly cultivated lands.
Researches have been carried out in LAU Agency Research Institute of Agriculture in the
long-term crop rotation stationary and during the associated comparative trials of herbicide
efficiency. Characterization of soil: pH 5.4 - 6.3, contents of organic substance - 19-22 g kg™,
easy absorbable P - 21-23 mg kg and K - 87-99 mg kg™ of soil. Granulometric composition
of soil can be evaluated as sandy loam. In researches there have been used buckwheat sorts
’Anita Beloruskaja’ and ’Aiva’. Method of crop rotation researches — unexpanded fully
factorial disposition of randomized plots with buckwheat proportion in the crop rotation - up
to 33%. Method of herbicide efficiency research — bi-factorial split plots with 4 repetitions.
Fertilizer N3,PsoK7s treatment carried out in spring, after the first cultivation of autumn
plough. Yield of each plot has been harvested with combine Sampo 500, afterwards weighed
and equated to humidity level 14%. Differences between yields of several variants have been
rated mathematically with dispersion analysis. Weed count has been done for each variant in
100 spots, defining distribution of each weed species in % and then converted into quantity
per m? (Rasins A., Taurina M., 1982).
From results obtained in the long-term stationary trial we see that buckwheat can be
successfully grown repeatedly in the same place (table Nr.1). Winter rye is also a good
foreplant for buckwheat. One should avoid sowing buckwheat right after potatoes, as it gives
a remarkable decreasement of yield throughout all the years of trial. This decreasement of
yield can be explained with the fact, that both - buckwheat and potatoes require lots of
potassium fertilizer and subsequently potatoes as buckwheat foreplant intensively take out
potassium from the soil.
In table Nr.2 we can see the favourable influence that buckwheat has towards spring wheat.
There is a remarkable increasement of yield in spring wheat sowings after buckwheat, the
yield is even higher than we have observed in spring wheat sowings after papilionaceous
plants. One of the reasons of good influence that buckwheat as a foreplant gives to spring
wheat sowings is decreasement of distribution and intensity of basal rot Gaeumannomyces
graminis (table Nr.3).
Weed quantity in buckwheat sowings can essentially influence yield, obstruct harvesting and
drying. Expedition researches of the past years in Eastern Latvia show high level of
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weediness in buckwheat sowings, total average quantity of weeds per square meter is
approximately 100. Quantity of weed species usually varies from 15 to 27, from which more
harmful are 6 — 10 species. From the annual weeds more common are different kinds of
Chenopodium which particulary appear right after cease of buckwheat blossoming when the
shading of buckwheat leaves reduces. There are also various kinds of Polygonum,
Tripleurospermum inodorum, Raphanus raphanistrum, Galium aparine and others.

From perennial weeds the mostly widespread is Elytrigia repens which may cause the biggest
harm at the beginning of vegetation, if buckwheat is sowed in a poorly cultivated soil. Must
admit that in favourable growing conditions in spring buckwheat can even overgrow the
couch-grass and bring out a delusion of successful suppression of couch-grass. In fact it isn't
withered away, but after cease of buckwheat blossoming or lodging the buckwheat leafage
reduces and couch-grass appears above sowings again and serves as a contamination for the
following cultures. Treatment of herbicides Agil 100 and Zellex Super 1,0 L per ha’ was
done to explicate possibilities of couch-grass control in buckwheat sowings. These chemicals
are provided for grass weed control, such as couch-grass, annual meadow-grass - Poa annua
and others, and the treatment is done when couch-grass is about 10-15 cm high. Results of the
trial are displayed in tables Nr.4 and 5. Herbicides Agil and Zellex Super are very effective,
however much cheaper and not a bit worse couch-grass control can be done with glyphosate
preparations before buckwheat sowing (table Nr.6).

Second most widespread perennial weed is ir Artemisia vulgaris which causes difficulties by
the yield harvesting and crop drying. For weed control we can take the advantage of
buckwheat sowing factor — late sowing, end of May or even first days of June. To use this
time we arranged a bifactorial trial where we compared two pre-sowing and 8 after sowing
variants of weed control with herbicide treatment (table Nr.7).

Evaluating preparations we can draw a conclusion that in Butisane 400 variants there are for
one third up to one half less weeds than in variants of Pyramine turbo. There is no disparity of
weed quantity between Butisane and Pyramine 1.5 and 2.0 L/ ha doses. Different kinds of
Galeopsis and Chenopodium which cause problems by harvesting and drying, can be more
successfully controlled with Butisane. Though Betanal AM fights better with jointed
charlocks - Raphanus raphanistrum. If we compare technological priorities of Betanal AM
and Butisane 400 treatment, the preference should go to Butisane 400, because it is more
resistant to weather conditions during spraying and the optimal spraying period is longer.
Whereas Betanal AM cannot be sprayed when it is raining and the optimal 2-3 leaf phase for
buckwheat is very short. There is no vital disparity of weed quantity in different variants with
various numbers of Betanal AM spraying times.
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