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Summary. The present study determines the optimum water levels ensuring humidity levels pl’
1.7 in the 2 cut, pF 1.9 in the 1% cut, and pF at 2.1 in the 3" cut for soils rcpresenting peat
ecosystems (*Mtlba’ weak), (‘Mt IIbb’ medium) and (*Mtllce” strong) transformed during the most
intensc dry periods and the highest evaporation levels. They protect the soil efficiently against
unfavourable transformations after dehydration and maximise yields without excessive water usage
in relation to evapotranspiration. They can he used [or the control of moisture in these ccosystems

in order to secure their sustained development.
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INTRODUCTION

Water relations in the root layer of the soil profile are an impertant factor determin-
ing yields and peat soil protection against the mineralisation of the organic mass. The
results of lysimetric studies carried out on medium transformed peat-muck soil Mt TIbb
proved [Szajda 1997, 2000, Szajda and Olszla 2002] that the factor of sustained devel-
opment of the reclaimed peat ecosystems is the optimum depth of the water level cnsur-
ing a moisture level representing pF 1.7 in the 2°%, pF 1Y in the 1%, and pF 2.1 in the
3" cut efficiently protecting the soil against unfavourable transformations after dehydra-
tion and causing yleld maximisation without excessive water usage. The oplimum depth
of the ground water level diflers in relation to soil types and evaporation values | Viesser
1963, Feddes 1971, Olszta 1980, 1981, Brandyk 1990].

The optimum water levels ensuring moisture levels, depending on evapo-
transpiration equal to pF 1.7 in the 2%, pF 1.9 in the 1%, and pF 2.1 in the 3" cut during
periods of intense drought and the highest walcr usage for evapo-transpiration were de-
termined for peal-muck soils Milba, Mt [Ibb and Mt Ilcc representing peat ecosystem
weakly (soil Milba), medium (soil Mt ITbb) or strongly (soil Mitllec) transtormed. The
above levels can be used for the conirol of moisture in these ecosystems in order to cn-
sure their sustained development.
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STUDY SITE, MATERIAL AND METHODS

The basis for the present research were the results of analyses of the pF curves,
measurements of the dynamics of ground water depth and moisture content in the profiles
of the following soils: Mt Iba, Mt Ilcc carried out in the period 1976-1981 together with
lysimetric measurements of the maximum evapo-lranspiration in Sosnowica, the actual
evapotranspiration and Mt IIbb soil suction pressure in the period 1974-1994 [Szajda
1980, 1997].

Recognition of the soil and ils characteristics was made according to Okruszko
[1988]. The physical properiies of the soil were determined using the generally uccepted
methods of the Institute of Land Reclamation and Grass Farming (IMUZ), whereas the
water properties were determined by means of the pF curve method according to
Zawadzki [1973]. The methodology and results of studics on the dynamics of ground
water depth as well as maximum and actual evapotranspiration have been given else-
where [Szajda 1980, 1997, Szajda and Olszta 2002, Szajda ef al. 2003].

The basis for the selection of the empirical material collccted were the values of the
element of the water balance of the soil siudicd over individual decades. This was the
basis for further analysis of decades without precipitation during which there was no
ground runoff and moisture usage for evapo-transpiration was completely covered by the
capillary rise from the saturated zone, In this manner, conditions for the sustained bal-
ance of soil waler were taken into consideration [Kowalik and Zaradny 1978).

RESULTS AND DISCUSSION

The relation between the pF levels of the soils studied in the root zone
and ground water levels at various evapotranspiration volumes

1he relation between the pF level in the root zone of the soils studied and the ground
water depth at various evapotranspiration volumes, delermined over decades without
precipitation (in which there was no surface run-off), and moisture usage for evapotran-
spiration was balanced by the capillary rise [Szajda and Olszta 2002, Szajda es al. 2003],
has been presented in Figure 1. This proves that the values of the capillary rise ensuring
prescrvation of the moisture level in the root zone of soil Mt Iba (Tig. 1a) equal to pF of
1.7 in the casc of ET = 1.7 mm - d” was 47 cm; in the case of ET = 3.4 mm - d" — 36 em;
and EI = 52 mm-d"'- 29 cm. The height of the capillary rise ensuring preservation of
moisture in the root zone of soil Mt [Ibb (Fig. 1b) equal to pT of 1.7 was 38 cm in the
case of ET = 1.9 mmd™"; 34 cm in the case of ET = 4.0 mm - d'; and 30 cm at ET =
5.5 mm - d". The height of the capillary rise ensuring moisture level in the root zone of
soil Mt ITec (Fig. 1c) equal to pF of 1.7 in the casc of BT = 1.9 mm - d” was
51 ¢m; 43 cmin the case of ET = 3.2 mm - d”'; and 36 cm al ET = 6.8 mm - d’,
whereas the volume of the capillary rise ensuring preservation of moisture in the root
zone of the soils studicd equal to pI’ of 2.1 was, respectively: 130, 79, 54 cm for soil Mt
Iba: 85, 74, 65 cm for soil Mt [Ibb and 78, 62, 51 cm for soil Mt Ilce. Hence, it can be
concluded that the moisture level of the root zone is a function of ground water depll,
waler usage for evapo-transpiration and soil type, which confirms the results obtained in
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model studies [Viesser 1963, Teddes 1971, Olszta 1980, 1981, Brandyk 1990] and field
studics [Szajda and Olszta 2002]. The use of ground water surface depth as an indicator
of the condition of soil moisture during periods of drought is very general and can be
related to the depth at which the capillary rise from the ground water level completely
compensates water usage for evapotranspiration. However, from the practical point of
view, the physical measurement of Lthis depth is easy and simple.

The relation between the optimum ground water level of the seils studied
and evapotranspiration

The basiy for the estimalion of the optimum ground water level ensuring moisture
level equal to pF 1.7 in the 2™, pF 1.9 in the 1%, and pF 2.1 in the 3™ cut, which cffec-
tively protects the soil against unfavourable transformations following dehyvdration and
maximalising yields without excessive water consumption as related to evapotranspira-
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Fig. 1. Dependence of suction head (pF) of Mt [ba (a), Mt Libb (b). Mt llce (c) soil in root layer
from groundwater level (h) with warious real evapotranspiration E'T

Rys. 1. Zalezno$§¢ pF warstwy korzeniowej gleb Mt Iba (a), Mt IIbb (b), Mt Ilce (¢} od poziomu
wody gruntowej h (cm) przy roznej wielkodci ewapotranspirac)i rzeczywiste) BT (mm - d™)
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I'ig. 2. Dependence of aptimal proundwater level (h,, ) of soil in the first (pF = 1.9), the second
(pF = 1.7) and the third (pF = 2.1) harvesting, [rom real evepotranspiration (ET)
Rys. 2. Zaleinos¢ optymalnego poziomu wody grunfowe] hoy (cm) od cwapotranspiracji rzeezy-
wistej; ET (mm - d') dla gleb Mt Tba (), Mt ITbb (b), Mt ITce (c) pray wilgotnogci warstwy
korzeniowe] odpowiadajacej pF 1,7 w drugim, pF 1,9 w plerwszym i pF 2,1 w trzecim pokosie
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tion volumes, are the relations presented in Figure 1. The optimum depths of such levels
for the soils studied arc presented in Figure 2. These show that the optimum water level
depth ensuring moisture in the root zone (0-30 cm) representing pF 1.7 in the 2™, pF 1.9
in the 1* and pF 2.1 in the 3™ cut differs with respect to evapotranspiration and soil type,
At average evapofranspiration of 2 mm-d', the ground water surface depth ensuring
moisture level in the root zone of pF = 1.7, pF = 1.9 and pF = 2.1, was, respectively: 44,
66, 110 em for soil Mt Iba (Fig. 2a); 39, 64, 83 cm for soil Mt IIbb (Fig. 2b); 51, &4,
76 cm for soil Mt Tlce (Fig. 2¢), below the terrain’s surface. At average cvapotranspira-
tion of 6 mm-d', the ground water depth ensuring the above moisture Jevels in the root
ZONE wWere, rupectlvel}. 29, 34, 48 cm for soil Mt Tba; 29, 40, 62 cm for soil Mt Tbh: 36,
44, 51 cm for soil Mt ITce. The optimum ground water level differs therefore with respect
to the soil type and evapotranspiration volume, which confirmed the results obtained in
model studies [Olszta 1980, 1981, Brandyk 1990].

CONCLUSIONS

On the basis of the studies carried out on the reclaimed peat-muck soils representing
peat ecosystems weakly (soil Milba), medium (soil Mt ITbb) or strongly (soil Mtllcc)
transformed, and used as highly fertilised meadows, it has been found that the optimum
gmund water level ensuring humidity at pFF equal to 1.7 in the 2™ cut, pF equal to 1,9 in
the 1* cut and pF 2,1 in the 3™ cut, which effectively protects the soil against unfavour-
able transformations following dehydration and ensures maximum yields without exces-
sive water consumption.

1. AL the average lcvel of evapotranspiration of 2 mm - d' and these levels were, re-
spectively: 44, 66, 100 cm on soil Mt Tha; 39, 64, 83 cm on soil Mt 1ibb; 51, 64, 76 cm
on soil Mt Ilcc, below the terrain’s surface. At the average evapo- transpiration level of
6 mm-d', the ground water surface depth ensuring moisture level of the root zone given
above was, respectively: 29, 34, 48 cm for soil Mt Tha; 29, 40, 62 cm for soil Mt ITbb;
36,44, 51 cm for soil Mt llce.

2. The relations presented in this study can be used to control hydration in dehy-
drated peal ccosystems which are weakly or strongly transformed in order to ensure con-
ditions for their sustained development.
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REGULACIA STOSUNKOW WODNYCH JAKO CZYNNIK ZROWNOWAZONEGO
ROZWOJU ZMELIOROWANYCH EKOSYSTEMOW TORFOWISKOWYCH

Streszezenie. Na podstawie badan przeprowadzonych na zmeliorowanych glebach torfowo-
-murszowych, reprezentujgcych ekosystemy torfowiskowe stabo (gleba Mt Iba), srcdnio (gleba
Mt LIbb) 1 silnic (gleha Mt llec) przeobrazone. uzylkowane jako laki wysoko nawozone, stwicr-
dzono, ze optymalny poziom wody gruntowej, zapewniajacy wilgotnos¢ odpowiadajacg pb 1,7 w
drugim, pT’ 1,9 w pierwszym. pF 2,1 w trzecim pokosic, skutecznie chronigea gleby przed nieko-
rzystnymi przemianami po odwodnieniu, oraz powodujacy uzyskanie maksymalnych plonéw bez
luksusowego zuzycia wody, réznicuje sig w zaleznodei od rodzaju gleby i wiclkosci cwapotranspi-
racji. Poziom ten przy Srednigj ewapotranspiracyi 2 mm - d! wynosi odpowicdnio: 44, 66, 100 cm
na glebie Mt Iba; 39, 64, 83 cm na glebie Mt ITbb; 51, 64, 76 cm na glebie Mt Ilcc, ponizej po-
wierzchni terenu. Przy Sredniej ewapotranspiracji 6 mm - d', glebokosé zwierciadlta wody grunto-
wcj zapewniajaca w warslwie karzeniowej podang wyze] wilgotnosé wynosi odpowiednio: 29,
34, 48 cm na glebie Mt Iba; 29, 40, 62 cm na glebie Mt 1Tbb; 36, 44, 51 em na glebie Mt Ilcc.
Glghokosé ta maleje, gdy wzrasta wilgotnos¢ (malgje pl) oraz wielkod¢ ewapotranspiraci.
Przedstawione w pracy zaleznosei mogg byé wykorzystane do sterowania nawadnianiem odwod-
nionych ckosystemdéw torfowiskowych slabo i silnie przeabrazonych w celu zapewnienia warun-
kdéw zZrownowazonego rozwaojll.

Stowa kluczowe: zréwnowazony rozwdj, ewapotranspiracja, optymalny poziom wody



