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IMPROVEMENT OF THE SHILOVA’S LYSIM ETER

D epartm ent of so il science N. C opernicus U niversity , Toruń 
Head — Doc. Dr. Z. P rusink iew icz

As generally  known, lysim eters are designed for percolation w ater 
sam pling from  soils of unchanged structu re . The percolate thus obtained 
being used for d ifferent analytical purposes. The construction of such 
devices needs however a lot of ground w ork and therefore lysim eter 
studies are scarce in our country. An in teresting  construction of a simple,

not expensive lysim eter (to be selfm ade and applied in any terra in  
conditions) was given by Shilova in 1955. It consists of th ree parts: the 
collector, the tank  and the connection pipes (Fig. 1).

The collector (Fig. 1) in Shilova’s model is m ade of zinc tinplate. The 
pick up surface is of 40X40 cm. The m etal pipe is welded to the coll­
ector plate and protected against m echanical im purities by a copper 
screen. W ith this pipe the percolation w ater is taken  to the tank. The 
tank  is a tigh tly  closed glass bottle of a capacity of 20—30 ccm. There

Fig. 1. Schilova lysim eter
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Fig. 2. L ysim eter fixed  in the soil

Fig. 3. The im proved Schilova lysim eter. 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 w ith m etal covers are fixed. The 
first rubber pipe connects the tank  w itb the collector and the second one 
transports the soil w ater from  the tank. The glass pipe connected w ith 
the rubber pipe reaches the bottom  of the bottle in order to provide 
the w ater evacuation from  the tank. It is appropriate to put into the 
testing soil a set of lysim eters. The single collectors are pressed into the 
w all at d ifferen t depths of the soil pit, usually  in the bottom  part of 
each soil horizon, avoiding the destruction of its n a tu ra l structure .

In sandy soils this is not troublesom e. The tanks are to be placed 
below the freezing zone of the soil, bu t outside the ground w ater oscill­
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Cover

Fig. 4. The im proved Schilova ly s i­
m eter. Top part of the tank. Variant 

for hardy soil

Fig. 5. Ion com position of infiltration  w ater in podzolic sandy soil. N ovem ber 1964.
By W. W. Ponom arieva

ation zone. A proper a lternation  of the soil layers arrangem ent has to 
be kept while burying the device. On the surface of the soil there  are 
only the pipe ends by w hich the percolation w ater is to be pum ped off 
from  the tanks w ithout the need of digging out the whole device.

Shilova and her co-workers carried out num erous experim ents w ith 
the obove m entioned device. The experim ents w ere m ainly concerned 
w ith  the seasonal dynam ics of the chemical composition of the lysim etri- 
cal solution in d ifferen t soils. Shilova’s lysim eters are being used by 
d ifferen t Russion soil scientists. Figures 5 and 6 dem onstrate the results 
of chemical analyses of the soil percolates presented by Ponom ariewa in 
her report on October 17, 1966 at the m eeting of the Polish Soil Science 
Society held at Bydgoszcz.
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Efficiency tests w ith  the Shilova’s lysim eter carried  out at the De­
partm ent of Soil Science, Nicholas Copernicus U niversity, Toruń, have 
shown th a t this device m ay be very  useful, how ever several m odifi­
cations hove previously to be introduced. The fundam ental 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 
w ater. The pipe by w hich the in filtra tion  w ater is transported  from  the 
tank  is not able to fu lfill the task  as it reaches the bottom  of the flask

me/dm3

Fig. 6. Ion com position of in filtration  w ater in dernopodzolic soil. N ovem ber  
1964. By W. W. Ponom arieva

and alm ost when the container is m inim al filled up it is closed by the 
solution.

This disadvantage of Shilova’s lysim eter can be easily rem oved by 
passing on additional pipe through the cork of the container for air 
rem oval as shown in Fig. 3. In the airy  sandy soils this pipe has not 
to be taken to the surface of the soil bu t it has to be bend downw ards 
or in o ther w ay prevented  from  soil m ateria l which m ight be transported  
inside.

In unsuficient airy  soils the pipe for air rem oval has to be lenghtened 
by m eans of a rubber pipe up to the surface of the soil.
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The m aterial used for m aking the collector in Shilova's model is not 
adequate. Corrosion of the zinc tinp late  caused by the acidic soil so lut­
ions m ay influence the chem ical composition on the in filtra tion  w ater. 
Much better are the collectors made of plastics like plexiglass etc.

To keep the chem ical composition of the percolation w ater unchanged, 
Shilova used no antiseptics for the inhibition of soil m icroflora develop­
m ent in the containers.

Shilova supposes (personel comm unication) th a t most of m icroorga­
nism s are absorbed on soil particles and do not come to the percolation 
w ater. Also the low tem peratu re  of the deeper soil layers w here the 
contaires are placed raises difficulties for m icrobial processes. Some 
Rusian soil scientists for exam ple W. W. Ponom ariew a recom m ends to 
put into the tank  a few ten ths m iligram s of m ercuric iodide (H gJ2) which 
exerts an inhibitory  effect on the developm ent of soil m icroflora, bu t 
does not change the chem ical composition of the percolation w ater.

A fter introducing the im provem ents described above, the Shilova’s 
lysim eter will be very  useful for the soil science and hydrology workers. 
Its sim plicity, cheapness, easiness of service and other qualities w ill 
enable the progress of lysim etrical studies not too m uch developed yet 
in our country.

T . Ł A U K A J T Y S

LE RENDEMENT D ’UN LISYMÈTRE DÉCRIT PAR SZILOVA A ÉTÉ ÉTUDIE

U n iv e r s i t é  N . K o p e r n ik  a T o r u ń , I n s t i t u t io n  d e  P é d o lo g ie

R é s u m é

L ’instrum ent représente en version originale nom breux avantages (sim plicité  
de construction, d’installation , de m onoeuvre, le  prix). N éanm oins il possède quelques 
défauts qui dem andent l ’am élioration. Pour l ’am éliorer deux variantes du systèm e  
désaération reguliere du jauge des percolats sont élaborées (pour les sols légers 
et lourds).

On a m êm e proposé le rem placem ent des collecteurs m étalliques par les co llec­
teurs de m atière artific ie lle  résistante à la corosion en sol.

Le lisym ètre m odifié est pratique et rend possib le les investigations des solutions 
du sol sous tous ses aspects et dans les conditions divers. Il convient particu lière­
m ent à des investigations sur la circulation des solutions en sol forestier.
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т .  Ł A U K A J T Y S

M ODIFIKATION DES SCHILOVA-LYSIM ETERS

I n s t i t u t  fü r  B o d e n k u n d e  d e r  N . C o p e r n ic u s - U n iv e r s i t ä t

Z u s a m m e n f a s s u n g

D ie im Jahre 1955 von E. I. Schilova beschriebene L ysim etreinrichtung w urde  
versch iedenen  L eistungsfähigkeitsproben unterzogen. Es hat sich dabei gezeigt dass 
die L ysim eter in ihrer originellen A usführung’ neben vielen  Vorzügen (wie ein fache  
K onstruktion, bequem e Instalation  und B edienung, geringer K ostenaufw and usw.) 
auch M anche K onstruktionsm angel aufw eisen , die m an jedoch verhältn issm ässig  
leicht beseitigen  kann.

Es w urde vor allem  ein  zuverlässiges E ntlüftungssystem  der Perkolatebehälts.r, 
und zwar in zw ei V arianten — für leichte und schw ere Böden, vorgeschlagen. Man 
hat auch die M etallkollektore durch korosionsw iederstandsfähige K unststoffkolek - 
tore ersetzt. Der m odifizierte L ysim eter stellt e ine praktische E inrichtung dar, w elche  
vie lse itige  U ntersuchungen der B odenperkolate in verschiedenen G eländebedingun­
gen erm öglicht. S ie eignet sich besonders für U ntersuchungen der Bodenlösungen in  
verschiedenen terrestrischen W aldböden.

T . Ł A U K A J T Y S

U SPRAW NIENIE LIZYM ETRU SZIŁOWEJ

K a te d r a  G le b o z n a w s tw a , U n iw e r s y t e t  M . K o p e r n ik a  w  T o r u n iu

S t r e s z c z e n i e

Poddano próbom spraw ności urządzenie lizym etryczne opisane przez E. I. Szi- 
łow ą (1955). Obok szeregu zalet (prostota konstrukcji, łatw ość instalacji i obsługi, 
taniość) lizym etry te w  w ersji oryginalnej w ykazują kilka w ad konstrukcyjnych, 
w ym agających uspraw nienia. Opracowano w  dw óch w ariantach (dla gleb lekkich  
i ciężkich) system  praw idłow ego odpow ietrzania pojem nika perkolatów . Zapropo­
now ano także zastąpienie kolektorów  m etalow ych kolektoram i z tw orzyw  sztucz­
nych, odpornych na korozję w  glebie. Z m odyfikow any lizym etr jest praktycznym  
urządzeniem  um ożliw iającym  prow adzenie w szechstronnych badań roztworu glebo­
w ego w  różnych w arunkach terenow ych. N adaje się zw łaszcza do badań krążenia  
roztw orów  w  glebach leśnych.

т. Л А У К А Й Т Ы С  

М ОДИФИКАЦИЯ ЛИЗИМ ЕТРА Ш ИЛОВОЙ

К а ф е д р а  П о ч в о в е д е н и я  У н и в е р с и т е т а  М . К о п е р н и к а , Т о р у н ь

Р е з ю м е
Проведены наблюдения исправности лизиметрического прибора описанного 

Ш иловой (Почвоведение №  2, 1955 г.).
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Кроме ряда преимуществ (несложность конструкции, лёгкость применения, 
дешевость) в оригинальной версии эти лизиметры имеют некоторые конструк­
ционные недостатки, требующ ие устранения. Самым главным недостатком  
является отсутствие отвода воздуха из контейнера.

Автором розработано два варианта (для лёгких и тяж ёлы х почв) отвода 
воздуха из контейнера лизиметрических растворов.

Вместо металлических коллекторов можно применить пластмассовые кол­
лекторы, согласно с предлож ением некоторы х исследователей (В. В. Понома­
рева).

Предлагаемый лизиметр является удобным прибором, дающим возможность  
всесторонны х исследований лизиметрических растворов в различны х условиях  
в особенности в лесны х почвах.




