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INFLUENCE OF CONIFEROUS TREES BIOMASS EXTRACT ON THE SPREAD
OF GREY MOULD IN CABBAGES
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Abstract. Worldwide interest in organic agriculture is rising simultaneously with the development
of sustainable growing technologies with the limited use of chemical plant protection products. The
decrease of of environmental load is regulated also by the EC regulation No. 2092/91 where
significant reducing of chemical plant protection products is envisaged. Plant protection products

of plant origin (botanicals) are foreseen as alternative to chemical ones in the organic and
integrated cropping systems. Unfortunately, the research done in this field is insufficient. There are
some publications on the fungicide and insecticide activity of extracts from particular plants, int.al.

coniferous trees. Grey mould (caused by Botrytis sp.) is one of the most destructive diseases of
cabbage in particular meteorological conditions. Cool and moist summers promote development of
grey mould in cabbage. Timely sprayings of plant protection products of plant origin can reduce
damage caused by Botrytis and promote better cabbage storage ability during the winter. Field
trials where spruce biomass extracts in ethanol were evaluated by the Pure Horticultural Research

Centre and Latvian Plant Protection Research Centre were performed during three years period
with the aim to find the most efficient preparation for limiting the spread of grey mould in cabbage.

Extracts of biomass obtained from spruce and pine with different additives as emulsifiers,

surfactants and preservatives were tested in different dosages and concentrations. The obtained
results are disputable and do not give a clear evidence of effectiveness of one particular
preparation. A tendency was observed that 1% spruce bark extract in ethanol had the most limiting
influence on the Botrytis spread on cabbage.

Keywords:spruce, pine, Botrytis sp., Brassica oleracea var. capitata.

levads
Pieaugot prabam partikas kvaliitei un vides aizsar@lzai, visa pasaul attistas biologska

lauksaimnietba, taj skaig darzkopba, kuras pamatprincipus nosaka ES regulas Nr. 2092/91
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pragbas, kas paredkimisko augu aizsar@lzas un rasloSanas itlzelu lietoSanas hbisku
ierobezoSanu, lai neéwstu vides piegnojumu. Ka alternaiva kimiskajiem augu aizsarthas
I[idzeKiem ir biologskie un augu izcelsmes augu aizs#vds 1dzekKi, kas ir videi draudigaki un
izmantojami biologskaja un integeétaja audzSana DiemZl Sadu lidzeKu ir saldzinoSi maz, lai
gan literafira ir vairakas nofides par da&du augu, t. sk. skuju koku, ekstraktvielu funde un
insektiado aktivititi (Bishop and Reagan, 1998; Hong ez @004; Zarins et a/ 2009).

Galvipkapostiem viena no nazigakajam <nu izraigtajam slimibam ir pekka puve
(ieros. Botrytis sp.), kuras pomjums galvenakt vérojams glab8aras laiki. Ta var bit loti
izplafita, bet ir ar gadi, kad meteorolagko apsiklu dél tas postgums nav ekonomiski nomigs.
Lab\eligi apstkli pelkkas puves atstibai ir pazemiata temperalra un paaugstinigd augsnes un
gaisa mitrums, biezi nokn§ Tomer afi kritiskajos apgiklos puves sekiga, savlaitga
ierobeZzoSana uz lauka noigi var samazinagalvinkapostu zudumus razas un uzgldaas laika.

Kaut gan atstas videi draudigas tehnoloigas un palielind galvihkapostu audSanas
apjomi, idz Sim tiikst p&ijumu datu par bioldgko un augu izcelsmes prepar efektivi@ti puves
ierosirataju ierobezoSanai galykapostu sidijumos. Llidz ar to tika izvirts Etijuma nerkis —
nowertet uz skuju koku bzes izveidotu augu aizsaidas 1dzeKu efektivititi galvinkapostu
stadijuma pekkas puves ierobezoSanai.

Materi ali un metodes

Tris vezetacijas sezona Rires Darzkopibas p&Ejumu centd (Pares DPC) un dids Latvijas
Augu aizsardibas @tnieabas cen&r (LAAPC) (lauks atrada SIA ,Kekavas arzs”) tika veikti
izmeginajumi, kuros izv@téti vairaki skuju koku mizas ekstrakta preptir 2011. gada
priekSizngginajuma tika parbaudli 11 prepadti, kuros bija ar dadam ekstraktviedm (etanolu,
Na,CO; NaOH) ekstracti gan egles, gan priedes mizastalkt savienojumi. lzgdzot mazk
efekivos savienojumus, 2012. un 2013. gadagginajuma tika ielauti tikai etanal ekstralti
dazdas koncenticijas egles un priedes mizas ekstrakti, papikiliag ipvielam, emulgatoriem un
konservantiem. Ralksttiks analizti tikai 2012. un 2013. gada f@mu rezulsti, jo 2011. gada
izmgginajums uzskams par priekSizgginajumu.

Pires DPC iakotaj izméginajuma 10 nf laucii tika izvietoti randomizti cetros
atlartojumos. Izmeginajuma tika paits viens faktors — konkta prepafita un & koncenticijas
ietekme uz pekas puves izplabu. Dazdi skuju koku prepatu varianti sadzinati ar kontroli
(bez jeblida augu aizsartilzas 1dzea izmantoSanas): 2012. gadinidzinot seSas nedd vienu
reizi un divas reizes neld: 1 % egles mizas etanola ekstraktu; 2% egles mizas etanola ekstraktu;
1% priedes mizas etanola ekstraktu; 2% priedes mizas etanola ekstraktu. 20 5&Sgadae&das
smidzindi tie paSi prepaiti, tikai to koncenticija samazing@a par 50%, un atti@égi bija 0.5% un
1%.

Izmeginajuma tika ieautas ®la un vicji vela galvinkapostu &irne ‘Cabton’ (2011. un
2012. gady un iexémigaka %irne ‘Baltkrievijas’ (2013. gada Kaposti $ti kasets apili, désti
staditi lauka maija 0.5 x 0.7 m asluma. Augsne — veénu karbonsiaugsne, granulometriskais
sastivs — viddi smags smildms, pH KCI — 6.9; organigls vielas saturs — 1.9%, & —
207 mg kg, P,Os — 200 mg kg, Mg — 431 mg kg.

LAAPC pirmaja izméginajuma gada izmantota Epostu &irne ‘Lenox’, otraj —
hibrid&irne ‘Erdeno’. 1zngginajums iefkots piecos variantos: kontrole (bez funidic apstides);
smidzinjumi ar standarta pregdu Signum d.g.; smidzipgmi ar 1% egles mizas etanola
ekstraktu; smidzinami ar 2% egles mizas etanola ekstraktu; smigami ar 4% egles mizas
etanola ekstraktu. Iz&ginajuma ielirtoSanas veids: 4 randorgiz bloki, lauciha plaiba
2012. gada— 11.84 M, 2013. — 12.48 fn Smidzinjumi ar egles mizas etanola ekstraktu abos
izmeginajuma gados uzkti profilaktiski pirms petkas puves pamju pagdiSans un turpindi ar
nedeéhs intendlu, veicot tos 2012. gada septihas, 2013. gada astonas reizes. Standarta pra{zar
Signum d. g. (darla viela boskalds 26.7% un piraklostrobs 6.7%) lietots divas reizes atbilstoSi
LR Augu aizsardibas fdzeKu registram. Darba l§druma daudzums 500 L haprepa#itu devas
un tdens daudzums @gmati attieaba pret laucha izneriem.

Izméginajuma datu an@ei izmantoti Rres DPC auto#fitiskaja meteorologskaj stacif
,LUfft” re gistrétie meteodati un arLatvijas Vides, geologjas un meteoroldfas gentiras
(LVGMA) Rigas meteoroldgkas stacijas dati. Konspalt raksturojot visas 1s vesefacijas
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sezonas (no maijadz septembrim), var teikt, ka 2011. gadaetgcijas periods kopum bija
saidzinoSi bagts ar nokrigiem, jo ipasi jilija otra puse un augusts (sasniedzot pat 70 mm
nokrigu summu ilija Il dekadé un augusta Il deikie). Gaisa vidg temperaira no filija Iidz
septembra | deiklei swarsfijas robeZs no +151dz +20 °C, bet septembr no +12idz +15°C.
2012. gada veetacijas periods bija nedaudz saks — liekkais nokrifiu daudzums (kopsuman
45 mm) bija augusta | de#te. Pargjos vasaras ameSos nokrid svarstijas no 4idz 19 mm dekde.
Gaisa temperata bija idzga k& 2011. gada— no +12 idz +19.6 °C. 2013. gada vasarai bija
raksturgs nedaudz siks laiks — vgetacijas periodatemperaira s\arsfijas no +7.61dz +20.3 °C,
no maija idz augustam vigla meneSa temperata bija no +17.4itlz +18 °C. Nokrigu 2013. gada
vegetacijas periodabija saldzinoSi mazk neld 2011. un 2012. gada augsikais nokriiu summas
raditajs bija septembra Il deke — 43.1 mm, 1dz ar to jatame, ka 2013. gada vasara bija
saidzinoSi nelabgliga puves atstibai, kas apdtina prepadtu efektivitates iz\ertgjumu.

Pires DPC iakotaj izmeginajuma pekkas puves izplaba (inficgto augu procentuliais

ipatsvars laugi) un intensiite (auga infekcijas intenste balks, kur O balles — augs nav ir#is,
5 balles — visa galya klata ar petku apsarmi un audi pilba nekrotiski) noertéta razas skSanas
laika, oktobra | dekde. RaZas &k$anas laik nowertsta af razba (kg n¥) un galvihas vid§a masa
(kg). Datu matemtiska apstade veikta, izmantojot ANOVA, kur noteikta nka bitiska starpba
(MBS) starp variantiem un &fi$ibu batiskums (p).

LAAPC izmeginajuma regubri veiktas uzskaites peRas puves RBotrytis cinerea) un
kapostu sausplankumab@as {lternaria brassicae) izplatbas un aistibas Imepa noteikSanai.
RaZas &kSanas laik no\ertéta kopga augu masa no lau@ un galviiu bogjumi. lzméginajuma
ievakti bojato augu paraugi, slithu ierosiataju izdaiSanai trkultira un noteikSanai me
tradiciondajam mikrobiolgijas metoden (Laneet al., 2012). Datu apstde tika veikta, izmantojot
datu materitiskas apstides programmu GenStat I's Edition.

Rezultati un diskusijas

Apkopojot un izanaligot izméginajuma rezulitus, redzams, ka tie ir s@&m atkirigi, ne
vienmer tika konstadta statistiski batiska at#iba starp pébaudanajiem prepaitiem un kontroli.
Skaidri redzams, k&imiskie augu aizsar@lzas 1dzeli peleko puvi ierobezo lalbda Skuju
prepaitu efektiviite ir at¥kiriga starp izréginajuma vieim un gadiem. #es [irzkopbas
pétijumu centd parliecinoSi rezuliti iegati 2011. un 2013. gadjo 2012. gada \etacijas period
kapostu sidijuma bija loti sp&igi izplafta bakgrijas (Xanthomonas campestris) infekcija, kas
batiski ietekngja izmeginajuma rezuliitus. Detalizti analizjot 2013. gada e iegatos rezulitus,
no\erota tendence, ka varianar 1% egles mizas etanola ekstraktu, smidaiareizes neda, ir
saidzinoSi mazka petkas puves izplaba (atéls). Ton®r jauzsver, ka Satiriba bija statistiski
nebdtiska (p = 0.14). Ampuves intensites \ertegjums balés zenakais (0.75 balles) ir tieSi ar 1%
egles mizas etanola ekstraktu 2 reizes laestaidzindaja variant.

Paré bitiskas atkiribas netika konstetias af galvipu masas (p = 0.42) un fhas
vértgjuma (p = 0.71). Vidja galvinas masa bija 1.9 kg, & — 5.1 kg M.

Pec LAAPC nowrojumiem, nommigakas slimbas Kpostu audgSanas izréginajuma 2012.
un 2013. gadaija kapostu sausplankumab@a (lternaria brassicae) un peéka puve Botrytis
cinerea). PeEkas puves izplaba pirmajf izméginajuma gadabija zema — vidg 10% (1. tabula).
PeEkka puve izngginajuma laukd paadijas augustaakuma, slinibas izplatbas tmenis bija zems —
vidgji 2%. Lietojot prepaatus Signum d.g. un egles mizas etanola ekstraktu 4% koacigntr
statistiski batiski pelkas puves izplaba samazirjas treSaj uzskaites reiz (23.08.). Nikamap
uzskaites reiz (30.08.) Siem prepatiem nowrota tikai tendence slithas izplaitbas un atstibas
samazingana

Pekkas puves izplabas tmenis otrag izméginajuma gadabija ieerojami augsiks,
atsevigos variantos razasakSanas laik sasniedzot aptuveni 90%. Statistiskitibki apstadatie
varianti no kontroles dtfras otraj uzskaites reiz (23.08.), bet kopum puves izplaba
izmgginajuma daZdos uzskaites laikos bija@etiga.
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Att. Pekkas puves izplaba un intensitte galvikapostos Rres DPC, 2013.gad®.5% E1x —
0.5% egles mizas ekstrakts 1 reizi &ed0.5% P1x — 0.5% priedes mizas ekstrakts 1 reizi npdgla
0.5% P2x — 0.5% priedes mizas ekstrakts 2 reizes nddbpb E2x — 0.5% egles mizas ekstrakts
2 reizes negla; 1% E1x — 1% egles mizas ekstrakts 1 reizi ned®a P1x — 1% priedes mizas
ekstrakts 1 reizi nedh; 1% P2x — 1% priedes mizas ekstrakts 2 reizes netldaE2x — 1% egles
mizas ekstrakts 2 reizes r¢d

Fig. Spread and Intensity of Grey Mould in the Cabbages in Piire HRC, 2013: 0.5% Elx —

0.5% spruce bark extract 1 time per week; 0.5% Plx — 0.5% pine bark extract 1 time per week;
0.5% P2x — 0.5% pine bark extract 2 times per week; 0.5% E2x — 0.5% spruce bark extract 2 times
per week; 1% Elx — 1% spruce bark extract I time per week; 1% PIx — 1% pine bark extract

1 time per week; 1% P2x — 1% pine bark extract 2 times per week; 1% E2x — 1% spruce bark
extract 2 times per week.

Pekkas puves izplaba kapostu izngginajuma, %

Incidence of Grey Mould in the Cabbage Investigation, %

1. tabula Table 1

Variants 2012 | 2013

Treatment 0.08.| 16.08.] 23.08] 3008. 15048 23.08 2908 12[09  14.10.
Kontrole Control 1.0 a 20a 10.0 ab 70 750a 33B83a 120a 23.3a 82.2 a
Sighum d. g. 2.04 2.04 4.00 b 20a 500a 16/7b 1p.7a 33.3ab p6.3a
Egles meespruce | 55,1 40a| 1604 808 500a 832b 995a 333ab 78.8a
bark extract, 1%
Egles meespruce | 1 5.1 10a| 100ab 90h 250a 150b 167a 433ab 913a
bark extract, 2%
Egles meespruce | 4 5.\ 204| 4000 404 00da 133b 199a 567b 89.7a
bark extract, 4%
MBS 95LSD 95 3.90 | 3.732| 849]| 7.00 922  13.¢ 150 244 27.8

Raditaji ar atkirigiem burtiem kolonf norada hitiskas atgiribas (p < 0.05)
Means with different letters in each column differ significantly (p < 0.05).

Pozitvi rezulti iegati razas wkSanas laik, kad tika erteta ne tikai pelkas puves
izplatiba, bet artas atistiba. 2013. gad¥ariantos, kur izmantots Signum d. g. un egles mizas
etanola ekstrakts 1 un 4% koncanija, puves atstibas pakpe bija ie¥rojami zenaka un novkta
raZza— bitiski lielaka, saidzinot ar kontroli (2. tabula). Abos i&ginajuma gados razas pieaugums
nowerots variand, kur lietots Egles mizas etanola ekstrakta dakidugns 2% koncerdcija.
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2. tabula Table 2
Izmantoto prepatu ietekme uz &postu tirgus produkcijas razasdiitajiem
Influence of Preparations on the Marketable Yield

2012 2013
Raza Raza Puves
Variants Yield Puves atistiba, Yield, attistiba,
Treatment Grey mould ka 10 Grey mould
kg 10 mi? % development% 21'2 % development,
%
Kontrole Control 58.32 ab 100.0 2.90a 23.32la 100.0 23.02 4
Signum d. g. 56.34 ab 96.61 2.00a 34.68/c 148.7 12.03 b
Egles m.e.espruce bark | g3 96 3 | 9252 5.60 a 21.08 | 1161|  18.80ab
extract, 1% ab
Egles m.e.espruce bark | 5q 511, | 1015 425a 29.05b 1245 2031a
extract, 2%
Egles m.e.espruce bark | 51 g3, | g9 .04 215a 3451)c 1480  16.60 al
extract, 4%
MBS 95LSD 95 6.708 - 421 5.16 - 8.11

Raditaji ar at&kirigiem burtiem koloné norada hitiskas atgiribas (p < 0.05)
Means with different letters in each column differ significantly (p < 0.05).

Paratli skuju prepaitu ietekmei uz peko puvi LAAPC no¥rtéja afl prepaiitu ietekmi uz
sausplankumaibas {lternaria brassicae) izplaibu galvihkapostos. Pirmaj izmeéginajuma gada
kapostu sausplankumabas izplatbas un atstibas pakpe bija augska nek otrag gadj
lesggjams, ka to veicina diennakts kras temperdlra S\arstbas un paaugstit@gis mitrums
(3. tabula).

3. tabula Table 3
Kapostu sausplankumabrés afistiba izngginajuma, %
Development of Leaf Spot of Crucifers, %

Variants 2012 2013
Treatment | 24.07.| 1.08. 9.08. 16.08. 23.08. 30.08. 15.08 23|08 29.08 12.09
222;;31'6 0.43a| 3274 1294 204a 215a 26.3ab 6.43a 9l42a 1l4a |17.3a
Signumd.g.| 0.25a 259ja 145/c 26lb 290b 240c 6/10a 425b 241b |3.66¢C
Egles m.e.g
spruce barf 0.30a| 3.243 8.31h 16.1ja 194a 225b 7.25a 9P2a 105a (4.7ab
extract,1%
Egles m.e.e
spruce bark | 0.40a| 2514 9.10h 19.3]a 204a 2580b 6.75a 9pR5a 867a |13.1b
extract, 2%
Egles m.e.e
spruce bark | 0.35a| 2.86a 9.03h 18.2a 21.9a 292a 6.15a 84la 733a |129b
extract, 4%
MBS 95 4 i
LSD 95 0.44 0.85 3.26 5.09 6.90 3.26 2.72 2.73 4.16 3190

Abos izngginajumu gados efektakais prepaits sausplankumaibas ierobezoSanai bija
Signum d.g. No abiem skuju koku prefteem egles mizas etanola ekstrakta lietoSanas efekdivit
tika nowrota atsevikos uzskaites datumos, kadkatthas bija statistiski batiskas sdginguma ar
kontroli.

Apkopojot izngginajuma rezulitus alas paniedbas iestdés, redzams, ka egles mizas
etanola ekstraktam ir o puvi ierobeZojoSa iedatia un tendence ierobeZot 1ar
sausplankumaibas izplabu kapostos.
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Secirajumi

Izmantojot egles mizas etanola ekstraktieki puves ierobeZzoSanai, ®oeta tendence,
ka ar to apsadatajos variantos slifbas afistibas pakpe raZas akSanas laik bija zenaka, bet, lai
an laboratorisko pgjumu rezulti pierada prepaitu efektiviti pelckas puves ierobezosan
(Laugale et al, 2013), lauka izmginajumos iedtie dati ir atgirigi. Pozitvi ir tas, ka
parbaudanajam prepd@tam nav nogrota negava ietekme uz razu, ik to vagtu raksturot &
pozitivu.

Pateiaba
Izmeginajums veikts ERAF projekta 2010/0249/2DP/2.1.1.1.0/10/APIA/VIAA/168
ietvaros.
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SINTETISK AS MULCAS IETEKME UZ ZEME NU RAZU PIRMAJA
AUDZESANAS GADA
EFFECT OF SYNTHETIC MULCH ON STRAWBERRIES YIELD IN THE FIRST
VEGETATION SEASON

Edgars Brilts, Ina Alsina
Latvijas Lauksaimnigbas universiite, Lauksaimniabas fakulite
edgarsbrilts@inbox.lv, Ina.Alsina@llu.lv

Abstract. Field trials were carried out at the farm ,, Bérzemnieki” located in Jaunalitksne parish,
Latvia, to investigate the effect of plastic mulch on the yield formation of strawberries. Strawberry
cultivars ‘Polka’, ‘Sonata’ and ‘Rumba’ were grown in double beds. The distance between plants
in bed was 30 cm. Strawberry beds were covered with a black film, a white film with the black
bottom, a black ground cover or black geotextile. Non-mulched beds were used as a control
sample. Results showed that the yield of strawberries in the beds covered with the white film and
the black film was significantly higher than in the beds without mulch. Strawberries in black covers
began to produce up to 3 days earlier in comparison with white mulch and the control sample.
Significantly higher yield for strawberry cultivars ‘Polka’ and ‘Rumba’ was obtained in mulched
beds in comparison with the control sample. For cultivar ‘Sonata’ significantly higher yield was
obtained in the black and white film and black geotextile. The highest yield and most qualitative
berries were obtained in the white plastic mulch. The black geotextile and the black film could be
mentioned as the next most promising mulches.

Keywords:strawberry, much, plastic film, geotextile, yield.
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