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Abstract. Red clover Trifolium pratense is one of the most popular legumes feed crops in North

America and Europe. It is being sown infield andforage shifts ofcrops as such and mixed with cereals. Among
the cultivated clover types (white, rose, crimson and red) the red one is the most widespread in Latvia.
Thefield tests of lignosilicon (LSi), biologically active compound developed and synthesized in the Latvian state
institute of Wood Chemistry has shown itsfavorable action when used in biological farmingfor oats and rye
growth with red clover undersow. Years 2004-2006 tests infield conditions have proved LSi prolonged influence
on red clover growth and development: green mass, dry matter content in it and protein content in crop
significantly increase beginning with the first year of LSi application. Chemical analysis of roots and
aboveground part ofplants has shown increase in boron content in buds on the background 0f240 kg/ha ofLSi.
At the same time, increase in silicon, iron, manganese and copper content has been observed in roots. After one
year cultivation of clover “Divaja” brand on the background of LSi, an enrichment of soil with organic
substances and nitrogen in comparison with control was observed.

Keywords: DM yield quality, growing intensity, lignosilicon, nodules of Rhisobium, organic farming,
red clover.

levads
Sarkanais abolins Trifolium praiense L. ir vértigs Z-Amerikd un Eiropa plasi izplatits
taurinzieZzu dzimtas lopbaribas augs, kuru audzé tirumu un lopbaribas augu augsekas tirséja un
maistjumos ar stiebrzalém. Latvija sarkanais abolins ir izplatitaks par citam abolina sugam,
ka, pieméram, balto abolinu vai bastardabolinu.
Sarkanais abolin$ ir ar proteinu bagats augs, tam ir spéciga saknu sistéma, kas uzlabo augsnes
strukthru, simbiozé ar Rhisobium gints baktérijam bagatina augsni ar biologiski saistitu
slapekli, I1dz ar to veicinot augsnes mikrobiologisko aktivitati kopuma.
Biologiskaja lauksaimniectba sarkano abolinu audzé ka zalméslojuma vai paséjas kultdru tiesi
biologiska slapekla saistisanai un organiskd méslojuma nodrosinasanai augsné, bet plavu un
ganibu zelmenos maistijumos ar stiebrzalem sarkano abolinu pievieno 50% un vairak, lai
apgadatu stiebrzales ar tam nepiecieSamo slapekli.
Lauka izméginajumu rezultati paradija lignosilicija (LSi) - biologiski aktiva preparata, kas
izstradats un sintezéts Koksnes kimijas institGta - izmantoSanas perspektivu biologiskaja
lauksaimniectbd, audzéjot auzas un ziemas rudzus ar sarkana abolina paséju. lestradajot
augsné nelielas lignosilicija devas (40-120 kg ha'l) reizé ar auzu un sarkana abolina séju, ka
ari reizé ar sarkana abolina séju agri pavasari zem ziemas rudziem, tika novérota virsauga un
sarkana abolina saknu sistémas attistibas veicinaSana preparata ietekmé. Sarkanajam abolinam
tika novérota gan saknu masas palielinaSanas, gan guminu skaita pieaugums [:; 2 ].
Tas deva impulsu turpinat izméginajumus ar lignosiliciju, un ST pétljuma mérkis ir novertét
lignosilicija preparadtu ietekmi uz sarkana abolina augSanu un attistibu, zalmasas un sausnas
raZzu un tas kvalitates raditajiem.
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Metodika

Siltciju saturoSie preparati ir sintezéti no dabiska organiskd materiala; izméginajumos

pielietotie preparati:

= lignosilicijs - sintezéts no koksnes lignocelulozes kompleksa ar 5% silicija saturu
(turpmak teksta LSi);

= Dbiosils - jauns silicija preparats ar silicija saturu 5% (turpmak teksta BM Si), sintezéts uz
preparata, kas ieglts no koksnes mehaniskas apstrades atkritumiem fermentativas
konversijas cela, - Biomasa (turpmak teksta BM) - bazes. Silicija saturs uzradits absolGti
sausa masa.

Kontroles varianta lignosilicija preparati netika izmantoti.

Izméginajumi veikti ar divam sarkana abolina Skirném (selekcionétas Latvija LLU agentdra

»Zemkopibas zinatniskais instithts™):

= sarkanais abolins ‘Divaja’ - Véla, tetraploida Skirne, izturiga pret saknu vézi un fuzariozi,
veido spécigu ceru un labi nomac nezales;

= sarkanais abolins ‘Jancis’ - jauna, perspektiva, vidéji véla, diploida Skirne, ar augstu séklu
razu un noturibu zelmenT vismaz 3 gadus, ar labu slimibizturtbu.

Vegetacijas trauku un atklata lauka izméginajumi bija iekartoti LLU agentdras ,,Zemkopibas

zinatniskais institats” izméginajumu laukos Augsnes raksturojums: velénu podzoléta vidéja

smilSmala augsne, pHKci - 5,3-5,6, organiskas vielas saturs - 4,2%, K:O nodroSinajums -

videéjs, P.Os nodroSinajums - vidéjs.

Lai vértétu lignosilicija preparatu ietekmi uz augsnes raditajiem, atklata lauka izméginajumos

pirms izmeégindjumu iertkoSanas un divas reizes vegetacijas perioda tika nemti augsnes

paraugi aramkarta (ar augsnes zondi vairakas vietas katra varianta) un veikta to analize. Tika

noteikts: augsnes reakcija (pHjcci), organiskas vielas saturs (%), kopslapekla (%) un nitratu

(NOs, mg kg') saturs, K20, P-0Os un Ca saturs (mg kg'D [3].

Augu saknu sistema tika testéta uz kalibréjoSa skenera STD-160CT, izmantojot programmu

Win Rhizo 2002C.

Vegetacijas trauku izméginajumi (05.07.2004.-19.09.2004.) tika iekartoti 6,5 1tilpuma podos,

tie atradas atklata lauka apstaklos. Trauku pildisanai augsne tika sijata caur 5x5 mm sietu.

Augsné netika iestradati mineralmeésli. Siliciju saturoSos organiskos preparatus iestradaja

3,0+0,3 cm dzili augsnes virskarta, preparatu deva - 10 g uz 1 trauku. Katra trauka tika iesétas

50 séklas, péc 30 dienam séjumu izretinaja, atstajot 7 augus. Katrs variants tika ierikots 4

atkartojumos.

Atklata lauka izméginajumos ar sarkana abolina $kirném ‘Jancis’ (09.07.2004.-21.07.2005.)

un ‘Divaja’ (23.07.2005.-19.07.2006.) viena laucina platiba bija 5 m2, sarkana abolina izséjas

norma - 20 kg ha'l, rindstarpu attalums - 15 cm. Lignosilicijs iestradats vadzinas ar rokam

pirms sarkand abolina séjas, devas - 40kgha"l, 120kgha" un 240kgha'l Mineralais

meéslojums netika izmantots.

Zalmasas razas noteikSanai katra varianta tika nogriezti augi, izmantojot 0,25 m. ramiti, 4

atkartojumos. Tika veiktas razas kimiskas analizes, nosakot sausnas, proteina un kokskiedras

saturu, ka arT zales botaniskas analizes, nosakot lapu - stiebru attiectbu [4].

Auga saknu masa izrakta ar lapstu péc pirmas zales noplauSanas, laukuma platiba - 420 cm*®.

Saknés noteikts makro - un mikroelementu saturs [4].

Meteorologisko apstaklu raksturojums [5]

2004.gads. Vegetacijas perioda sdakums - 15.aprili. Aprila beigas naktis bija vésas, 26. un

27.aprilt novérotas salnas. NokriSnu vegetacijas sakuma maz, aprilis bija ceturtais sausakais

meénesis 80 gadu laika. Temperatlra maija nedaudz zemaka par normu, novérotas salnas. Ar1

janija I un Il dekade bija vésa, salnas Skriveros atzimétas vél s . un 9.janija. Janija 111 dekade

Skriveros nolija 62% no méneSa normas. Jalija laika apstakli tuvu normai. Augusts un

septembris bija silts un lietains.
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Klimatiskie apstakli vegetacijas perioda bija labvéligi augu aug$anai un attistibai.

2005. gads. Vegetacijas perioda sdakums - 15.aprili. No 1. lidz 18.aprilim vidéja diennakts
temperatira parsniedza normu. 2. .aprill strauji pazemindjas temperatdra, un naktl sals
Skriveros bija I1dz -s — s°C. NokriSni apr1lT sastadija tikai 50% no normas. Maija | un Il
dekade bija vésaka par normu, novérojamas salnas. Maija |11 dekadé bija lielas temperatiras
svarstibas - no +30°C lidz +10°C. Nokridni maija bija ap 70% no normas. Janija sakums un
beigas bija vésas, paréja dala temperatdra bija +18- +25°C. NokriSnu daudzums janija bija s %
virs normas. Jalijs atnaca karsts un saulains, +27- +29°C, atseviSkas dienas parsniedza +30°C.
Nokrisni jalija bija tikai puse no méneSa normas. Augusta temperatdra bija tuva normai, tacu
nolija 180% no méneSa normas.

Vegetacijas perioda sakums bija nelabvéligs augu aug$anai un attistibai kraso temperattras
svarstibu dél, taCu klimatiskie apstakli kopuma atbilda augu augSanas prasibam.

2006. gads. Vegetacijas perioda sakums - 17.aprili. Aprilt nokrisnu daudzums sastadija 71%
no normas. Temperatlra normas robezas vienmérigi visu meénesi, bet naktis ilgstoSi bija
salnas. Maija nokrisni Skriveros bija normas robeZas, parsvard gazienveida lietus. Maija
pirma puse bija silta, bet no maija vidus temperatra pazeminajas un naktis bija salnas. Véss
laiks saglabajas I1dz pat 1l.janijam, temperatdra - +9- +17°C. Jlnija otraja dala temperatQra
pieauga pat It1dz +29- + 30°C. Janija Il un Il dekadé Skriveros praktiski nebija nokriSnu un
sausums saglabajas I1dz augusta sakumam, kad divas dienas bija lietus. 17.augusta nolija véra
nemams nokrisnu daudzums - 31 mm. Tad praktiski arT Skriveros beidzas ieilguSais sausuma
periods. Temperatra art septembrT un oktobrT vél bija augsta, parsniedzot normu.

2006.gada vegetacijas periodu varétu saukt par ekstremalu liela mitruma deficita dél jalija un
augusta, sarkanais abolin$ dienas karstakaja laika vita. Tapéc tika analizéts tikai pirmais
sarkana abolina plavums, jo sausuma un karstuma radttais stress nelava augiem pilnvertigi
augt un attistrties.

Rezultati un to izvértéjums

2004.gada veiktie izméginajumi vegetacijas traukos neuzradija lignosilicija preparatu
stimuléjoSo iedarbibu uz sarkana abolina ‘Divaja’ séklu didzibu, kas Ilidzigi ka kontrolei bija
60-62% robeZzas.
TaCu pieradijas, ka abi siliciju saturoSie preparati var tikt izmantoti sarkand abolina
audzésana, tikai LSi salidzinajuma ar kontroli un BM, BMSi variantiem daudz stimuléjosak
iedarbojas uz sarkana abolina augSanu un attistibu, kas izpaudas k& saknu un auga virszemes
dalas daudz straujaks pieaugums. Veértéjot saknu sistemas attistibu ar kalibréjoSo skeneri
ménesi péc séjas, bija redzams, ka Si saturoSie preparati stimulé saknu sistémas attistibu un
guminbaktériju koloniju veidoSanos uz tam. Guminu skaits saltdzindjuma ar kontroli pieauga
no 32 Iidz 39 un 53 attiecigi variantiem BMSi un LSi. Sarkanad abolina augi variantos ar
siliciju saturoSajiem preparatiem bija ar spécigu, labi attistitu saknu sistému - liels daudzums
saknu spurgalinu un sansaknisu (: .tabula).

1 tabula

Si saturoSo preparatu ietekme uz sarkana abolina ‘Divaja’ saknu sistémas attistibu
meénesi péc séjas, 05.07.2004.-05.0£1.2004.

Saknu Saknu .
. . ] Saknu " Sazarojumu
L Guminu skaits, sistémas L spurgalinu .
Varianti . sistémas . skaits,
gab. kopéjais . skaits,
tilpums, m3 gab.
garums, cm Sab.
Kontrole 32 260,9 0,18 964,0 1796,9
BM 28 263,5 0,17 1190,4 1734,4
BMSi 39 368,8 0,23 1276,6 2388,0
LSi 53 327,5 0,23 13715 2571,5
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Sarkana abolina raZas analizes 2,5 méneSus péc s€jas paradija, ka zalmasas raza, salidzinot ar
kontroli, pieauga 1,7-1,8 reizes. Lieldka sausnas raZa bija varianta ar LSi - pieaugums 14
reizes, salidzinot ar kontroli, savukart LSi fona proteina saturs pieauga no 16,5% Ilidz 18,0%.
Analizéjot dabigi mitru sarkand abolina saknu masu, ta praktiski neatSkiras no kontroles
varianta, iznemot BM variantu, tau saknu sausd masa visos variantos ar siliciju saturoSiem
lignopreparatiem 1,3-1,4 reizes parsniedza kontroli (2.tabula). Saknu mikroelementu satura
analize uzradija silicija satura pieaugumu no 1,5% lidz 1,97%, ka ar1 palielinajas mangana,
dzelzs, cinka un molibdéna saturs.

2. tabula

Si saturoSo preparatu ietekme uz sarkana abolina ‘Divaja’ razu un tas kvalitati 70
dienas pec s€jas, 05.07.20(L .-19.09.2004.

Viena auga .
. Viena auga saknu
virszemes dalas Sausnas saturs
N . masa, g Sausnas saturs
Varianti masa, g auga virszemes _
. = o . saknes, %
dabigi o dala, % dabrgi o
- Zavéta . Zavéta
mitra mitra
Kontrole 5,8 1.0 17,2 12,8 0,9 71
BM 3,9 0,7 17,9 6,7 0,7 10,5
BMSi 9,1 1.6 17,6 11,6 1.2 10,2
LSi 8,4 2.1 25,0 12,5 1,3 10,2

1 un 2. tabula sniegti 20 augu testu vidéjie raditaji.

legltie rezultati apstiprinadja iepriek$ izdartto hipotézi, ka silicija ievadiSana lignocelulozes
masa rada jaunas Tpasibas, un iegatais produkts var tikt izmantots dazadu lauksaimniecibas
kultru audzésana, ka efektivs augu attistibu stimul&joSs meéslojums.

Vegetacijas trauku izméginajumi atklata lauka apstaklos paradija, ka organiskas izcelsmes
siliciju saturoSie preparati uz sarkana abolina augu attistibu, neizmantojot mineralo
méslojumu, atstaj batisku iespaidu art 40-70 dienas péc séjas. Sakara ar to, ka sarkanais
abolins strauji veido spécigu saknu sisttmu un 2-2,5 méneSus péc S€jas nevar turpinat
pilnvéertigu attistibu vegetacijas traukos, izméginajumi tika turpinati atklata lauka apstaklos un
tika vértéta siltciju saturoSo preparatu ietekme uz sarkana abolina razu un tas kvalitati.
2004.gada iesétie atklata lauka izméginajumi ar sarkana abolina Skirni ‘Jancis’ paradija, ka
lignosilicija preparati neietekméja séklu didzibu, kas Itdzigi ka kontroles varianta bija 70-
72%. 40 dienas péc s&jas vislabak, vizuali vertéjot, attistijas augi pie preparata LSi devas 240
kg ha'l

Sarkana abolina augu analizes 40 dienas péc séjas (1l.attéls) paradija, ka vidéja viena auga
zalmasas raZza LSi fond bija 1,5 reizes lielaka nekd kontroles variantd, guminu skaits uz
sakném par 28% parsniedza kontroli (no 67 guminiem Iidz ss guminiem). Saknu sistéemas
analizéSana ar kalibréjoSo skeneri deva 3adus rezultatus - saknu kopéjais garums pieauga no
400 cm Iidz 521 cm, saknu tilpums pieauga no 0,23 cms Iidz 0,31 cm3, salidzinot ar kontroli,
ka arT pieauga saknu zaro$anas un spurgalinu skaits.

70 dienas péc séjas guminu skaits uz sarkana abolina ‘Jancis’ augu sakném pie LSi devas 240
kg ha : parsniedza kontroli par 37%, saknu kopéjais garums - par 65%, saknu tilpums - par
63%. Saknu spurgalinu skaits un saknu sazaroSanas lignosilicija ietekmé 2 reizes parsniedza
kontroli. Rezultati lauj secinat, ka LSi atstdj ilgstoSu stimuléjoSu ietekmi uz sarkana abolina
saknu sistéemas attistibu, jo kontroles varianta ménesi péc pirma saknu testa turpmakais saknu
pieaugums bija neliels, kamér LSi fona saknu pieaugums bija daudz nozimigadks neka
pirmajas 40 dienas péc séjas; kontroles varianta 30 dienu laikd guminu skaits pieauga par 7,
bet LSi ietekmé palielindjas par 16 guminiem, saknu tilpums attiecigi par 0,253 cms un par
0,478 cm3.
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l.attéls. Lignosilicija ietekme uz sarkana abolina ‘Jancis’ (40 dienas péc séjas) saknu
sistémas attistibu. Atklata lauka izméginajumi 09.07.04.-16.08.04.
C - kontrole, LSi - iestradats lignosilicijs

Guminu skaits variantos ar lignosiliciju 40 dienas pec sejas parsniedza kontroli par 19
guminiem, bet péc 70 diendm par 28 guminiem, attiecigi saknu tilpums lignosilicija ietekmé
saltdzindjuma ar kontroli pieauga par 0,07 cm un 0,305 cm .

2005.gada pavasari, 10 méneSus péc séjas, tika veiktas augsnes analizes, tas uzradija, ka
augsnes aramkarta pieaudzis organiskas vielas saturs no 4,7% kontroles varianta Itdz 5,0% un
5,1% attiecigi pie LSi devam 120 kg ha: un 240 kg hal

Lauka apstaklos 40 kg ha . LSi iestrdde augsnes virskarta nedeva sarkana abolina razas
pieaugumu, bet pie LSi devam 120 kg ha: un 240 kg ha: zalmasas razas pieaugums bija
attiectgi 5% un 13%, bet sausnas raZai attiecigi 16% un 22%. Pie LSi devas 240 kg ha:
proteina raza salidzinajuma ar kontroli pieauga par 29% (3.tabula).

3.tabula

Dazadu LSi devu ietekme uz sarkana abolina ‘Jancis’
razu un tas kvalitati 2005. gada, 2 plavumi
Botéanisko analtZu rezultati

Varianti | -S1 deva. Raza, tha'l Kopproteina zalmasa, %
kg ha 1l raza, thal L C .
zalmasa sausna Lapas + ziedi stiebri
Kontrole 0 57,8+1,3 13,4%1,2 1,440,2 35+1 65+1
LSi 40 52,615 13,1+1,2 1,4+0,1 33+4 6714
LSi 120 60,7+1,4 15,5+0,9 1,6%0,1 40+3 60+3
LSi 240 65,3+1,2 16,4+1,0 1,8%0.2 39+2 61+2

2005. gada tika iekartoti Itdzigi atklata lauka izméginajumi ar sarkana abolina skirni ‘Divaja’.
Pie LSi devam 120 kg ha : un 240 kg ha: bija redzams, ka vienmérigadk sadiga un attistijas
augi LSi variantos.

2006. gada iegdts viens sarkana abolina ‘DTvaja’ plavums, jo mitruma deficita radttais stress
péc pirma plavuma, autoruprat, nelava objektivi spriest tieSi par lignosilicija ietekmi uz
sarkana abolina atala ataugSanu.
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kontrole LSi240 LSi 120
Zalmasas raza RS0,05=8,337
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0,00 0,00
kontrole LSi240 LSi 120 kontrole LSi240 LSi120
Proteina raza, RS0,05=0,248 Sausnas raza RS0,06=2,624

2.attéls. Sarkana abolina ‘Divaja’ 1. zales zalmasas, sausnas un proteina raza
lignosilicija preparatu ietekmé, t ha'119.07.2006.

2. attéla redzams, ka pie lignosilicija devas 240 kg ha : iegats batisks visu razas komponentu
pieaugums gan salidzindjuma ar kontroles (zalmasas pieaugums par 30%, saushas - par 50%,
proteTna - par 60%), gan lignosilicija 120 kg ha: variantu (zalmasas pieaugums par 22 %,
sausnas - par 27%, proteina - par 31%).

Analizéjot sarkana abolina ‘Divaja’ saknu masu péc pirmas zales noplausanas (3.att.), tika
konstatéts, ka pie lignosilicija devas 240 kg ha: ta salidzinajuma ar kontroli pieaugusi par
22%.

3.attéls. Lignosilicija ietekme uz sarkana abolina ‘Divaja’ (gadu péc séjas) saknu
sistémas attistibu; atklata lauka izméginajumi 23.07.2005.-19.07.2006.
C - kontrole, LSi - iestradats lignosilicijs

Augu zalas masas un saknu makro- un mikroelementu analize uzradija, ka makroelementu
saturs lignosilicija preparatu ietekmé salidzinajuma ar kontroli nav atSkirigs. Batiskas
izmainas paradijas, nosakot mikroelementu saturu (4.tabula) - lapas un ziedgalvinas LSi fona
salidzindjuma ar kontroli dzelzs saturs bija pieaudzis par 30-40%, bet bora saturs - par 40%.
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4.tabula
Silicija un citu mikroelementu saturs sarkana abolina ‘Divaja’ pirma plavuma biomasa
pie LSi devas 240 kg ha"1 19.07.2006.

. . Fe, Mn, Zn, Cu,
Variants Si, % malkg malkg malkg ma/kg Mo, mg/kg B, mg/kg
Ziedgalvinas

Kontrole 0,14+0,01 68+3,4 33%1,6 30+1,5 6,0£0,3 0,60+0,03 19+1,9

Si 0,14+0,01 89+4,5 27+1,2 33+1,6 6,2+0,3 0,58+0,03 28+2,8
Lapas

Kontrole 0,28+0,03 80+4,0 56+2,8 27+1,3 7,0£0,3 0,50%+0,02 2020

LSi 0,24+0,02 102+5,1 48+2 4 25+1,2  6,8+0,3 0,40+0,02  28+2,8
Stiebri

Kontrole 0,09+0,01 35+1,7 10+0,5 8+0,4 3,4+0,2 0,65+0,03 16+1,6

LSi 0,14+0,01 79+4,0 1140,5 9+0,4 5,0+0,2 0,60+0,03 1717
Saknes

Kontrole 1,67+0,20 556+27,8 39+1,9 19+1,0 6,6+0,3 0,90+0,04 9,0+1,0

LSi 4,64+0,50 1578+50,0 71+35 24+12 8,8+0,4 1,20+0,06 s,0%*0.s

Uzmaniba tika pievérsta arT 3-5-kartigam dzelzs satura un 2-3-kartigam silicija satura
pieaugumam saknés, ko varétu skaidrot ar aktivaku guminbaktériju darbibu lignosilicija
preparatu ietekmé, kas veicina augsné esoSo mikroelementu uznemsanu auga.

2006.gada pavasarl, atsakoties vegetacijai, tika nonemti augsnes paraugi visos pétamajos
variantos un konstatéts, ka salidzindjuma ar kontroli pieaudzis organiskas vielas saturs no
3,9% Idz 4,4% LSi 120 kg ha : varianta un I1dz 5,1% LSi 240 kg ha-: varianta (5.tabula).

5.tabula
Lignosilicija preparatu ietekme uz augsnes kvalitates raditajiem
sarkana abolina ‘Divaja’ audzéSanas rezultata
LSi Organiskas Kopslapekla Ca Pi(h K20
Variants deva, vielas saturs, pHKa saturs, "X
kg ha'l % % mg kg'
Kontrole 0,0 3,9*/4,2**  56*/57* 0,17*/0,18** 1610/1760 112/72 112/98
LSi 120 4,4%/4.6%*  52%/54* 0,23*/0,22** 1960/1860 130/72  88/77
LSi 240 5,1*/52%*  53%/52*% 0,25*/0,24* 1890/1840 117/90  100/74
RSo.0s , 0,385 0,321 0,035 402 47 24

* - augsnes analizu rezultati 10 méneSus péc séjas (16.05.2006.)
**_. augsnes analizu rezultati 16 méneSus péc séjas (03.10.2006.)

2006.gada rudeni atkartoti nemto augsnes paraugu analizu rezultati apstiprindja pavasara
rezultatu tendences, ka, izmantojot lignosiliciju sarkana abolina audzéSana, batiski pieaug
organiskas vielas daudzums aramkarta salidzindjuma ar kontroli (5.tabula). To var skaidrot ar
lignosilicija spéju aktivéet saknu sisttmas un auga attistibu, 11dz ar to lielaka ir arT augu atlieku
ienese augsné, kas veicina organiskas vielas satura palielinaSanos aramkarta.

Jau sakotngjie izméginajumi ar sarkano abolinu vegetacijas traukos uzskatami paradija, ka
lignosilicija preparati veicina auga un guminbaktériju simbiozi. To apstiprina arT 5.tabula
redzamie kopslapekla satura raditaji, kur lignosilicija variantos tie ir batiski augstaki neka
kontroles varianta. Salidzinajuma ar kontroli LSi pielietoSanas variantos samazinajies nitratu
formas (NO:) slapekla daudzums aramkarta, kas liecina par augu spéju patérét biologiski

saistito slapekli.
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Izméginajuma netika iestradats mineralméslojums, tas varétu izskaidrot fosfora un kalija
daudzuma samazinaSanos aramkarta visos variantos.

Atklata lauka izmeéginajumus ar lignosilicija preparatiem nepiecieSams turpinat, lai iegGtu
vismaz tris gadu datus un pétitu preparatu ietekmi uz sarkana abolina séklu razu.

Secinajumi
Vegetacijas trauku izméginajumi ar Si saturoSiem preparatiem paradija, ka tie veicina sarkana
abolina virszemes dalas un saknu sistemas attistibu, aktivé auga un guminbaktériju simbiozi.
Atklata lauka izméginajumi apstiprinaja LSi preparata ilgstoSo iedarbibu uz sarkana abolina
augSanu un attistibu, td novérojama pie zalmasas, sausnas un proteina razas batiska
pieauguma art pirmaja izmantoSanas gada.
Sarkanais abolin§ ‘Jancis’ un ‘Divaja’ vislielakds raZzas deva pie LSi devas 240 kg ha'l.
Lignoslicija variantd ar devu 240 kg ha: saushas raza abolinam ‘Jancis’ un ‘Divaja’
salidzindjuma ar kontroli pieauga attiecigi par 22% un 50%, savukart proteina raZza parsniedza
kontroli attiecigi par 29% un 60%.
Auga virszemes dalu un saknu Kimiska analize uzradija, ka pie LSi devas 240 kg ha:
salidzinajuma ar kontroli pieaug bora saturs ziedgalvinas (Bo ir svarigs mikroelements séklu
veidoSanas procesa) un silicija, dzelzs, mangana un vara saturs saknés.
Gadu péc sarkand abolina ‘Divaja’ séjas Lsi méslojuma fona tika novérota augsnes
bagatinaSanas ar organisko vielu un slapekli.
legttie rezultati liecina, ka Lsi preparatus var sekmigi izmantot biologiskaja lauksaimnieciba
augu augsanas un attistibas, ka arf augsnes mikrobiologiskas aktivitates veicinasanai.

Summary
Red clover Trifolium pratense L. is one of the most popular legumes feed crops in North
America and Europe. Among the cultivated clover types (white, rose, crimson and red) the red
one is the most widespread in Latvia. Red clover is known for its high protein contents. It has
developed root system, which symbiosis with Rhisobium soil bacteria improves soil structure,
enriches it with nitrogen and promotes total microbiological activity. In the biological farming
red clover is used for supplying other cultures with nitrogen and organic fertilizer. The field
tests of lignosilicon (Lsi), biologically active compound developed and synthesized in the
Latvian state institute of Wood Chemistry have shown Lsi favorable action when used in
biological farming for oats and rye growth with red clover undersow.
The aim of the current work was to evaluate influence of lignosilicon compounds on the
development of red clover, yield of green mass and its quality.
The results of experiments of the year 2004 in the vegetation pods on the open air have shown
considerable difference in the “Divaja” variety plants development on the background of the
Lsi without addition of mineral fertilizers: in 2.5 months of cultivation plant green mass
increased in 1.7-1.8 times, the dry matter was 1,4 times higher in comparison with control and
protein content in crop was increased from 16,5% to 18%. Red clover plants, grown with
addition of Lsi, possessed high developed root system with more root nodules and forks.
In the year 2004 field experiments, it was observed that after 40 days from sowing the green
mass of “Jancis” variety clover plants growing on the background of 240 kg/ha Lsi was 1.5
times higher, nodules amount was 28% higher than in control. Analysis of root system using
scanner STD-1600+ (software Win Rhizo 2002C) has shown increase of roots total length,
volume, nodules and forks comparing to control.
After 70 days amount of nodules in the “Jancis” variety clover, grown on the background of
240 kg/ha Lsi addition, was 37% higher than in control, total roots length was 65% and
volume was 63% higher, than in control. Amount of root nodules and level of branching was
2 times higher on the background of Lsi.
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On the second vegetation year clover plants “Jancis” grown in the field conditions in the Lsi
presence differed with better quality indices than control plants. Year 2005 analysis of soil has
shown the increase of organic matter content from 4.0% to 4.4% and 5.1% for 120 kg/ha and
240 kg/ha Lsi dosages correspondingly.

A set of field vegetation experiments with red clover “Divaja” started in 2006 year confirmed
the effects observed previously: plants developed better and more uniformly in variants with
Lsi application. After the first hay harvest, an increase in green dry phytomass of crop, protein
content and total root weight by 30%, 50%, 60% and 22%, respectively, was detected for
plants grown on the background of 240 kg Lsi per ha. Content of iron in roots increased 3-5
times and content of Si increased 2-3 times in comparison with control. These data could
indicate increasing absorbing ability of plant root system and increase in mobility and
availability of soil minerals under Lsi influence, that was discussed in the previous
publications. Macroelements contents was the same as in control, but microelements was
much higher on Lsi background; contents of iron in the leaves and buds was 30-40% higher
comparing to control, boron - more than 40% higher.

Both clover varieties investigated (“Jancis” and “Divaja”) shown positive response on Lsi
application. On the background of Lsi dosage of 240 kg/ha their crops increased by 22 and
50% and protein content in crops was higher than in control by 29 and 60%, respectively.
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