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Abstract: Managing in agriculture with natural methods, without the use of chemically synthesized
substances (fertilizers, pesticides and t.t.), can acquire organic products. Such management is a prerequisite
for healthy soil and water (surface and underground), which is a diverse of fauna and flora. Rich and healthy
soil is based on agriculture, which is able to resist various diseases and pests [2].Work aimed to assess the eco-
village agricultural land resources of the physical-geographical, hydrological conditions and soil quality. With
a view to assessing the quality of drinking water and agricultural produce low productivity reasons, it was
made of water and soil sample analysis. Work report described water and soil sample analysis methods and the
results obtained from the Rezekne Technology academy (RTA) laboratory. The test results will help to
understand the reasons for the poor quality of samples and give recommendations to improve the quality of
water and agricultural land resources.
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1. Ekociemata ‘’Varaviksnes’’ raksturojums
Ekociemats ‘’Varaviksnes’’ atrodas Vaidavas pagasta teritorija. ‘’Varaviksnes’’ sastav
no 6 zemes gabaliem ar apbiives tiesibam un koplieto$anas teritorijam. ST ekociemata realizacija
tika aizsakta 2004. gada, kad tika iegadata 15 ha liela zemes platiba Valmieras novada Vaidavas
pagasta (100 km attaluma no Rigas) (skat. l.attélu)[3].

1.att. Ekociemata ¢’Varaviksnes’’ atrasanas vieta Latvija

Ekociemata vizija - ciemata dzivo gimenes, kuras veido savus majoklus, balstoties uz
eko- tehnologijam un ekologiski apsaimnieko zemi. Tas veido kop&jus projektus un apsaimnieko
kopgjas teritorijas, balstoties uz kooperacijas principiem. Ciemata iedzivotajus vieno vélme
izzinat pasauli, sevi un pilnveidoties, bagatinot viens otru ar savu dzives pieredzi. Vini saka:
“Esam toleranti un atvérti jebkuriem garigajiem virzieniem”. Sobrid Ekociemata **Varaviksnes’’
iedzivotajus interesé€ $adi virzieni:

e permakultiiras (zemes apsaimniekoSanas veids).

e ckologiska buivnieciba, proti: €kas atbilstiba klimatam, ieklauSanas apkartgja vide un
piemérotiba cilvékam;

e radit bazi bérnu un jaunieSu radosajam izpausmém un nodarbém, ka bazi vini redz ne tikai
eku, bet ar1 izveidotu vides daudzveidibu — dabas valstibu, kuru bérni gan apgts, gan
veidos talak [4].
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Ekociemata projekts tiek realizéts uz pasfinans&juma principiem. Sobrid tiek celtas
divas atsevisku gimenu dzivojamas majas, iekopti darzi un labiekartotas ainavas.

2. Lauksaimniecibas biitiska nozime ekociemata attistiba

Ekociemata “Varaviksnes” iedzivotaju viena no planotajam pamatnodarbém in
biologiskas lauksaimniecibas produktu razoSana. Tapéc loti butiski ir izp&tit un uzlabot
ekociemata lauksaimnieciba izmantojamo zemes resursu kvalitati.

Organiska (ekologiska, biologiska) lauksaimnieciba ir lauksaimniecibas forma, kura
apzinati tiek neizmantoti dazadi sintétiskie mésloSanas Iidzekli un pesticidi, augu augSanas
regulatori, ka ar1 dazadas baribas piedevas augiem. Gluzi pretgji, lai palielinatu produktivitati un
nodro$inatu augu kultiiram mineralu elementus uzturam vai kaiteklu un nezalu apkaroSanai,
aktivi piemé&ro organisko méslojumu (kiitsmésli, komposts, augu atliekas, zalmeslojumu, utt.),
ka arT pieméro dazadus biologiskas augsnes apstrades metodes[5].

Al ekociemata “Varaviksnes” biologiskas lauksaimniecibas meérkis ir stradat ar
ekosistémam, biogeokimiskajiem vielu un elementu cikliem daba. Biologiskas lauksaimniecibas
pienakums ir uzturét ilgtermina veselibu, kas skar (augus, dzivniekus, augsni, cilvéku), un visu
plan&tu kopuma. [1]

Ekociematos biologiskas lauksaimniecibas metodém izmanto S$adus biologiskos
apsaimniekoSanas principus:

e izvairiSanas no fungicidi, herbicidi, mineralmé&slu izmantosanas;

e dzivnieku un augu atkritumu izmantoSana ka meslojumu;

e augsckas augsnes atjaunosSana;

e slégta cikla lauksaimniecibas lietoSana -audz€tava (razas - lopbaribas, liellopu -
méslojums) [6].

3. Udens ekologisko 1pasibu noteik§ana
Lai noteiktu Ekociemata ‘“Varaviksnes” tdens ekologiskas ipasibas R&zeknes
Tehnologiju akadémijas kimijas laboratorija tika veiktas ieglito paraugu kompleksas analizes.
Darba gaita tika analizeti 2 idens paraugi. Viens tidens paraugs tika nemts no dzerama tidens
vietas Ekociemata. Otrs tidens paraugs tika nemts no ekociemata esosa dika. legtitos rezultatus
var apskatit 1. tabula.

1.tabula.
Udens paraugu komplekso analizu rezultati
Nosakamais parametrs Parauga Iegiitie Pielaujama Neatbilstiba
Nr. (* MK noteikumi Nr. 235) veids (idens) | rezultatimg/l | norma mg/l * ml/|

1 NO3z Dzeramais <1.00 50

Dika <1.00 50
2 | NOy Dzeramais 0.51 50

Dika 0.13 50
3 | Fe?R Dzeramais 0.129 0.2

Dika 1.495 0.2 1.295
4 | CI Dzeramais 0 250

Dika 0 250
5 elektrovaditsp&ja pie 18.6 C° | Dzeramais 35.5 2500

elektrovaditsp&ja pie 18.4 C° | Dika 19 2500

6 | pH noteik8ana pie 19.5 C° Dzeramais 7.28 6.5-9.5

Dika 6.675 4.5
7 | KSP (KMn;O,) Dzeramais >5.0 5

Dika >5.0 5
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Udens paraugu organoleptisko analizu iegiitos rezultatus var apskatit 2.tabula. Udens
organoleptiskas Ipasibas satur dulkainibas, krasas smarzas un garSas parametrus.

2. tabula
Udens paraugu organoleptiskie analizu rezultati
Nr. Nosakamais parametrs | legiitie rezultati
1 Dulkainiba Netika konstateta
2 Krasa Caurspidigs
3 Smarza Bez smarzas
4 Garsa Netika parbaudits

3.1. Mikrobiologijas analiZu rezultati
Mikrobiologijas laboratorija tidens paraugu analizes tika veiktas ar «Colilert — 18 testu
komplektu». Darba gaita tika analizéts dzerama tidens paraugs, kurs tika nemts no dzerama tidens
nemsanas vietas Ekociemata “Varaviksnes”. Dzerama tidens parauga analizes rezultatus var
apskatit 2. att€la. Metodes rezultati liecina, ka tests dzerama fidens paraugam bija pozitivs
kopgjam koliformam E.coli. Bet negativs fekaliju koliformam, kas ir pamatojams ar
fluorescences efekta trikumu paraugos.

2.att. E.coli kopéjo koliformu noteik§ana tidens paraugos

4. Augsnes ekologisko ipasSibu noteikSana
Nemtajos Ekociemata ‘’Varaviksnes’’ grunts paraugos tika noteiktas fizikalas 1pasibas
izmantojot iekartu “Sartorius MA 150 Moiture Analizer”. legiitos grunts paraugu rezultatus var
aplikot 3 tabula un 4 tabula salu daudzumu augsne milisTmensu vienibas.

3.tabula
Grunts parauga analiZu rezultati
Nr. Nosakamais parametrs legiitie rezultati Pielaujama norma

1 elektrovaditspéja pie 18.6 C° 0,019 us 0.7-19 ps

2 pH noteikSana pie  19.5 C° 6,33 6.5-9.5

3 CI 0,001 ml/I -

4 Ca >MDL -

5 Mg >MDL -

MDL — metodes detektéSanas robeza
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4. tabula
Salidzinosie elektrovaditspéjas (EC) raditaji augsné milisimensu mérvienibas
EC(ms) Komentars
<0.74 Loti zems salu limenis
0.7-1.9 | Labs salu Iimenis stadiem un stadiSanai, ka arT augsném ar augstu organikas
saturu
2.0 - 3.4 | Pienemams Itmenis lielakajai dalai augu, iznemot uz saliem 1pasi jiitigos augus
3.5-5.0 | Nedaudz par sal§ vairumam augu
5.0-6.0 | Liela sals koncentracija — samazinas augSanas tempi

InZeniergeologijas laboratorija. Grunts mitruma noteikSanai tika izmantota ierice
Sartorius MA150 Moisture Analyzer. Metodes gaita iegitie rezultati. Tika analizéts 1 augsnes
paraugs. Mitruma daudzums grunts paraugam bija 15.93 %. legitie rezultati tika apkopoti

5.tabula.
5.tabula
Augsnes paraugu caurlaidibas un filtracijas koeficientu aprekins
Parametri Meérvienibas Frakcija Frakcija Frakcija Nr.3
Nr.1 Nr.2
Diametrs D-(m) 0,055 0,06 0,06
Ieza augstums piltuve I - (m) 0,047 0,055 0,075
Udens augstums h— (m) 0,042 0,06 0,06
piltuve
Laiks t min:ss:milis 3:56:51 3:19:87 3:39:50
Udens daudzums Q—(m®) 7,8-107° 5,6 - 107° 53 -107°
Udens caurlaidiba Kic @) 1,43-1071° | 84 .10t 1-10710°
Filtracijas koif. Kf (m/dn.) 120,46 85,97 74,38
Laukums S-(md 241075 | 28-107° 2,8 - 1075
6. tabula
Videjie idens caurpliudes un filtracijas koeficienti grunts paraugam
Udens caurlaidibas koeficients Kac m) 1,1-10710
Filtracijas koeficients K f (m/dnn.) 93,6
7. tabula
Pielietotas formulas un aprekinu rezultati
e Frakcija Frakcija Frakcija
Pielietojamas formulas NP1 NP2 NP3
nD? -5 -5 -5
5=T;m2 2,4 - 10 2,8 - 10 2,8 - 10
AP =P, =p-g-h; Pa 455,99 652,19 646,80
Koe = =t ; m? 1,5-105 | 1,3-1075 | 1,8-10°5
Ko ™/an 120,46 85,97 74,38
‘tdn

Dazadu nogulumu filtracijas koeficientus var apskatit 8.tabula.
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8. tabula
Izstradajusi Eleonora Pérkone izmantojot Brassington, 1988, IlIsapues, 1996, MacJioB u
Komos, 1871

Nogulumu veids Frakciju koeficients K (m/dnn)
Grants, rupja grants 100 -1000, > 1000
Rupjgraudaina smilts 20 -100; 50 - 200
Vidgjgraudaina smilts, videjgraudaina 5-20;7-50
— rupjgraudaina smilts
Smalkgraudaina smilts 1-7
Aleirits 103-1
Mals 10%-10°

Analiz&jot darba metodes gaita iegiitos rezultatus un veicot aprékinus var secinat, ka
grunts parauga tdens caurlaidiba atbilst rupjgraudainai smiltij 0,25-0,10 mm ar puteklu iezu
0,050-0,010 mm un mala < 0,005 mm dalinu frakcijam (skat. 6.,7.un 8. tabulu).

5. Secinajumi, ieteikumi un rekomendacijas

1. Kimijas laboratorija tidens paraugu komplekso analizu rezultati liecina, ka
nemtajos divos tidens paraugos gandriz visi m&rfjumi atbilst normas robezam, iznemt 2. parauga
paaugstinato dzels (Fe2) koncentraciju. Paaugstinato dzels (Fez) koncentraciju var izskaidrot ar
to, ka Sis paraugs tika nemts no dika. Dika Gdenim filtr§joties caur grunts slaniem dzels (Fe»)
saturoSie minerali vargja noklit dika tidens parauga.

2. Mikrobiologijas laboratorija tidens paraugu analize ar Colilert — 18 Testu
Komplektu tika noskaidrots, ka tests dzeramajam tdens paraugam bija pozitivs kop&jam
koliformam Escherichia coli (E-Coli). Bet negativs fekaliju koliformam, kas ir pamatojams ar
fluorescences efekta trikumu parauga planseté, péc inkubacijas perioda. Ja Escherichia coli (E-
Coli) mikroorganismi parsniedz noteiktas pielaujamas normas dzeramaja tideni, tas rada riskus
cilveka veselibai. Var izraisit nieru mazspéju, caureju un citas zarnu trakta saslimsSanas. Nevaritu
So tideni nedrikst lietot uztura.

3. InZeniergeologijas laboratorija grunts paraugu mitruma noteikSana ar “Sartorius
MA150 Moisture Analyzer” tika noskaidrots, ka augsnes parauga mitrumu daudzums bija 15.93
%. Udens vidgjais filtracijas koeficients ir 93,6 m/dnn. Udens caurlaidibas koeficienti atbilst
smilSainai gruntij.

4. P&tot augsnes parametrus, tika noskaidrots, ka nav izstradatas specialas tabulas ar
ieteicamakajiem augsnes parametriem un prasibam kulttiraugu, darzenu audzeSanai piemajas
mazdarziniem.

Summary

The aim of work was to assess the ecological parameters of soil and water of Eco-village
”Varaviksnes”

Within the research of potential development opportunities for Eco-village
“Varaviksnes” was carried out complex analytical analysis of water and soil in chemistry,
microbiology and engineering laboratories.

Drinking water extraction in Eco-village is organized from rainwater collection system
and it raised doubts about water quality.

Eco-village, are has also surface water resources — the backyard pond. Here were also
analyzed the samples of pond water compliance with the fishing opportunities.

One of the basic planned activities of Eco-village “Varaviksnes” is organic agricultural
production. Practical residents attempts of Eco-village growing vegetables showed that the yields

329



RT 20. starptautiska studentu zindtniski praktiska konference
REZEKNES TEHNOLOGIU AKADEMLIA Cilveks. Vide. Tehnologijas

are relatively low and plants “languisting”.  That’s why here was necessity to carry out Eco-
village “Varaviksnes” complex analysis of soil samples.

Results of complex analysis from two samples which were made in chemical laboratory
showed that almost all measurements are within normal borders, except second sample with
increased iron ions (Fe2) concentration. Increased iron ions could be explained by the fact that
sample was taken from the pond. Containing minerals would be able to get into pond water
through filtration of soil layers of iron (Fe2). Overall the pond water composition corresponds
to fish farming opportunities just only with special type of fish: bream, carp, catfish.

In drinking water sample made with “Colilert -18 test kid”” at microbiological laboratory
analysis showed positive result for total coliform Escherichia coli (E-coli), but negative for fecal
coliform, which is justified by the lack of fluorescence effect in plan-sheet after period of
incubation. If microorganisms of E-Coli exceed the exposure limits in drinking water it causes
risk for human health. They can lead to renal failure, diarrhea and other intestinal diseases. Such
water should not be consumed unboiled.

Soil sample moisture determinate with “Sartorius MA 150 Moisture analyzer” at
engineering geology laboratory showed that percentage of soil sample moisture is 15.93%.
Average water filtration ratio is 93.6 meters per day. Water permeability coefficients comply
with the sandy bottom.

Chemical analysis of soil sample made at chemical laboratory showed lack of
microelements. Such important secondary microelements as calcium (Ca) and magnesium (Mg)
were below the detection limit, which indicate about “poor” soil and necessity for extra fertilizer.

Taking into account researches we may come to conclusion that drinking water intake
system of Eco-village “Varaviksnes” is not safe for human health.

In order to using effectively and effectively agriculture land of Eco-village
“Varaviksnes” it is essential to improve fertilizer of soil or choose another method of obtaining
drinking water.

Conductivity and pH set indicators showed that here is no dangerous pollution inside
water and soil samples.
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