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TADEUSZ LAUKAJTYS

IMPROVEMENT OF THE SHILOVA’S LYSIMETER

Department of soil science N. Copernicus University, Torun
Head — Doc. Dr. Z. Prusinkiewicz

As generally known, lysimeters are designed for percolation water
sampling from soils of unchanged structure. The percolate thus obtained
being used for different analytical purposes. The construction of such
devices needs however a lot of ground work and therefore lysimeter
studies are scarce in our country. An interesting construction of a simple,
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Fig. 1. Schilova lysimeter

not expensive lysimeter (to be selfmade and applied in any terrain
conditions) was given by Shilova in 1955. It consists of three parts: the
collector, the tank and the connection pipes (Fig. 1).

The collector (Fig. 1) in Shilova’s model is made of zinc tinplate. The
pick up surface is of 40>X40 cm. The metal pipe is welded to the coll-
ector plate and protected against mechanical impurities by a copper
screen. With this pipe the percolation water is taken to the tank. The
tank is a tightly closed glass bottle of a capacity of 20—30 ccm. There
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Fig. 3. The improved Schilova lysimeter. Top
/ part of the tank. Variant for light soil

are fixed two glass pipes in the cork of the bottle. To the ends of
these pipes, rubber pipes reinforced with metal covers are fixed. The
first rubber pipe connects the tank with the collector and the second one
transports the soil water from the tank. The glass pipe connected with
the rubber pipe reaches the bottom of the bottle in order to provide
the water evacuation from the tank. It is appropriate to put into the
testing soil a set of lysimeters. The single collectors are pressed into the
wall at different depths of the soil pit, usually in the bottom part of
each soil horizon, avoiding the destruction of its natural structure.

In sandy soils this is not troublesome. The tanks are to be placed
below the freezing zone of the soil, but outside the ground water oscill-
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Fig. 4. The improved Schilova lysi-
meter. Top part of the tank. Variant
for hardy soil

Fig. 5. lon composition of infiltration water in podzolic sandy soil. November 1964.
By W. W. Ponomarieva

ation zone. A proper alternation of the soil layers arrangement has to
be kept while burying the device. On the surface of the soil there are
only the pipe ends by which the percolation water is to be pumped off
from the tanks without the need of digging out the whole device.

Shilova and her co-workers carried out numerous experiments with
the obove mentioned device. The experiments were mainly concerned
with the seasonal dynamics of the chemical composition of the lysimetri-
cal solution in different soils. Shilova’s lysimeters are being used by
different Russion soil scientists. Figures 5 and 6 demonstrate the results
of chemical analyses of the soil percolates presented by Ponomariewa in
her report on October 17, 1966 at the meeting of the Polish Soil Science
Society held at Bydgoszcz.
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Efficiency tests with the Shilova’s lysimeter carried out at the De-
partment of Soil Science, Nicholas Copernicus University, Torun, have
shown that this device may be very useful, however several modifi-
cations hove previously to be introduced. The fundamental deficiency
in the device proposed by Shilova is the lack of a channel for outside
escape of the air pushed out from the container by the percolation
water. The pipe by which the infiltration water is transported from the
tank is not able to fulfill the task as it reaches the bottom of the flask
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Fig. 6. lon composition of infiltration water in dernopodzolic soil. November
1964. By W. W. Ponomarieva

and almost when the container is minimal filled up it is closed by the
solution.

This disadvantage of Shilova’s lysimeter can be easily removed by
passing on additional pipe through the cork of the container for air
removal as shown in Fig. 3. In the airy sandy soils this pipe has not
to be taken to the surface of the soil but it has to be bend downwards
or in other way prevented from soil material which might be transported
inside.

In unsuficient airy soils the pipe for air removal has to be lenghtened
by means of a rubber pipe up to the surface of the soil.
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The material used for making the collector in Shilova’s model is not
adequate. Corrosion of the zinc tinplate caused by the acidic soil solut-
ions may influence the chemical composition on the infiltration water.
Much better are the collectors made of plastics like plexiglass etec.

To keep the chemical composition of the percolation water unchanged,
Shilova used no antiseptics for the inhibition of soil microflora develop-
ment in the containers.

Shilova supposes (personel communication) that most of microorga-
nisms are absorbed on soil particles and do not come to the percolation
water. Also the low temperature of the deeper soil layers where the
contaires are placed raises difficulties for microbial processes. Some
Rusian soil scientists for example W. W, Ponomariewa recommends to
put into the tank a few tenths miligrams of mercuric iodide (HgJ,;) which
exerts an inhibitory effect on the development of soil microflora, but
does not change the chemical composition of the percolation water.

After introducing the improvements described above, the Shilova’s
lysimeter will be very useful for the soil science and hydrology workers.
Its simplicity, cheapness, easiness of service and other qualities will
enable the progress of lysimetrical studies not too much developed yet
in our country.

T. LAUKAJTYS

LE RENDEMENT D’UN LISYMETRE DECRIT PAR SZIEOVA A ETE ETUDIE

Université N. Kopernik a Torun, Institution de Pédologie

Résumeé

L’instrument représente en version originale nombreux avantages (simplicité
de construction, d’installation, de monoeuvre, le prix). Néanmoins il posséde quelques
défauts qui demandent 1’amélioration. Pour ’améliorer deux variantes du systéme
désaération réguliere du jauge des percolats sont élaborées (pour les sols légers
et lourds).

On a méme proposé le remplacement des collecteurs métalliques par les collec-
teurs de matiére artificielle résistante a la corosion en sol.

Le lisymétre modifié est pratique et rend possible les investigations des solutions
du sol sous tous ses aspects et dans les conditions divers. Il convient particuliére-
ment a des investigations sur la circulation des solutions en sol forestier.
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T. LAUKAJTYS

MODIFIKATION DES SCHILOVA-LYSIMETERS

Institut fiir Bodenkunde der N, Copernicus-Universitat

Zusammenfassung

Die im Jahre 1955 von E. I. Schilova beschriebene Lysimetreinrichtung wurde
verschiedenen Leistungsfiahigkeitsproben unterzogen. Es hat sich dabei gezeigt dass
die Lysimeter in ihrer originellen Ausfiihrung neben vielen Vorziigen (wie einfache
Konstruktion, bequeme Instalation und Bedienung, geringer Kostenaufwand usw.)
auch Manche Konstruktionsmangel aufweisen, die man jedoch verh#ltnissméssig
leicht beseitigen kann.

Es wurde vor allem ein zuverladssiges Entliiftungssystem der Perkolatebehalter,
und zwar in zwei Varianten — fiir leichte und schwere BoOden, vorgeschlagen. Man
hat auch die Metallkollektore durch korosionswiederstandsfdhige Kunststoffkolek-
tore ersetzt. Der modifizierte Lysimeter stellt eine praktische Einrichtung dar, welche
vielseitige Untersuchungen der Bodenperkolate in verschiedenen Geldndebedingun-
gen ermoglicht. Sie eignet sich besonders fiir Untersuchungen der Bodenlésungen in
verschiedenen terrestrischen Waldbdden.

T. LAUKAJTYS

USPRAWNIENIE LIZYMETRU SZILOWEJ

Katedra Gleboznawstwa, Uniwersytet M, Kopernika w Toruniu

Streszczenie

Poddano probom sprawnos$ci urzgdzenie lizymetryczne opisane przez E. I. Szi-
towg (1955). Obok szeregu zalet (prostota konstrukcji, latwos¢ instalacji i obstugi,
tanio§é) lizymetry te w wersji oryginalnej wykazujg kilka wad konstrukcyjnych,
wymagajgcych usprawnienia. Opracowano w dwoéch wariantach (dla gleb lekkich
i ciezkich) system prawidlowego odpowietrzania pojemnika perkolatéw. Zapropo-
nowano takze zastgpienie kolektoréw metalowych kolektorami z tworzyw sztucz-
nych, odpornych na korozje w glebie. Zmodyfikowany lizymetr jest praktycznym
urzadzeniem umozliwiajacym prowadzenie wszechstronnych badan roztworu glebo-
wego w réznych warunkach terenowych, Nadaje sie zwlaszcza do badan krazenia
roztworé6w w glebach le§nych.

T. JAYKAMTBIC

MOIUDPUKAIIUSA JIU3IVUMETPA IIMJIOBOM

Kadgpeapa ITouBoBeneHnsa YHuBepcuretra M. KornepHuka, ToOpyHb

Pes3wowMme

IIpoBeneHbl HAOMIONEHMSA MCIIPABHOCTM JM3VIMETPUYECKOTro Ipmbopa OINMCAHHOTO
IInnoBoit (IlouBoBemeHme Ne 2, 1955 r.).
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Kpome pana npemMmyllecTB (HECIOXHOCTb KOHCTPYKLUMM, JIETKOCTb IIPMMEHEHMUS,
HeleBOCTb) B OPUIMHAJBHOM BepCUMM STM JNMU3MMETPbl MMEIOT HEKOTOpble KOHCTPYK-
IMOHHBIE HeJNOCTAaTKM, Tpebyioime ycrpaHeHuda. CaMbIM TIJaBHBIM HELOCTATKOM
ABJIAETCA OTCYTCTBME OTBOZA BO3JyXa M3 KOHTeJHepa.

ABTOpOM pO3paboTaHO nABa BapyuaHTa (ANA JErKMX M TAKENBIX [OYB) OTBOAA
803ayXa M3 KOHTelHepa JIM3MMETPUYEeCKNX DPaCTBOPOB.

BMmecTO MeTaJIM4yecKuX KOJIJIEKTOPOB MOIKHO IIPMMEHMUTb IIJIACTMaCCOBbIe KOJI-
JIEKTOPBI, COIVIACHO C IIPeIJIOXKEHMEM HEKOTOpbIX ucciepoBarenein (B. B. ITonoma-
peBa).

IIpennaraemplit JIM3UMETP ABIAETCA YAOOHBIM NPMUOOPOM, AAIOLINM BO3MOZKHOCTBL
BCECTOPOHHBIX MCC/ACNOBAHMII JM3MMETPMYECKMX PaCTBOPOB B Pa3jMYHBLIX YCJIOBUAX
B OCOOEHHOCTM B JIECHBIX IIOYBaX.






