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Hydrożele to doglebowe polimery, mające zdolność gromadzenia dużej ilości wody, dzię-
ki temu łagodzące skutki stresu suszy u roślin. Stosowane od lat w ogrodniczej i rolniczej 
produkcji roślinnej, pozwalają na ograniczenie zużycia wody oraz energii, a także kosztów 
i pracy związanych z nawadnianiem upraw. Wydaje się, że stosowanie hydrożeli może być 
także wykorzystane do utrzymania i  rewitalizacji trawników przyulicznych w miastach. Nie 
wolno jednak zapominać, że oprócz zjawiska suszy na terenach przyulicznych występuje 
wiele innych stresów roślinnych. Do najważniejszych z nich należy zasolenie podłoża, bę-
dące skutkiem zimowego stosowania soli do odladzania ulic, powodujące nagromadzenie 
w glebie fitotoksycznych jonów. Jest to istotny czynnik, który może wpłynąć na działanie hy-
drożeli, ponieważ oprócz wody są one zdolne do sorbowania kationów. Można zatem przy-
puszczać, że wysycanie matrycy żelu przez jony sodu, pochodzące z soli do odladzania ulic, 
może zmniejszać jego efektywność gromadzenia wody, a tym samym skuteczność działania 
jako środka przeciwdziałającego stresowi suszy. W pracy zaprezentowano wstępne wyniki 
badań działania hydrożelu w warunkach zasolenia na przykładzie reakcji wybranych gatun-
ków traw gazonowych, występujących powszechnie na trawnikach przyulicznych. Doświad-
czenie wazonowe prowadzono przez cztery miesiące w kontrolowanych warunkach szklar-
niowych. Miarą skuteczności działania hydrożelu była ocena: wysokości darni, zawartości 
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świeżej masy i stopnia uszkodzenia błon komórkowych w liściach traw narażonych na trzy 
poziomy zasolenia podłoża, w obecności i przy braku sorbentu. Uzyskane wyniki umożliwiły 
stwierdzenie, że stężenie soli w podłożu było głównym czynnikiem determinującym kondycję 
wszyskich gatunków testowych. Pomimo to hydrożel istotnie osłabił wpływ zasolenia na ba-
dane trawy, w szczególności na kostrzewę czerwoną. 

1. Introduction

Polymer water sorbents, called hydrogels have ability to hold huge amount of water 
[Trippei et al. 1991]. Thus they are successfully used in agricultural and horticultural cultiva-
tion for years, precipitating growth, rooting and leafing of plants [Wallace and Wallace 1986, 
Sroka 2004, Al-Humaid 2005] even under water deficient conditions [Leciejewski 2008]. Hy-
drogels application to soils is known to be easy, cheap and safe for environment [Diener 
and Hey 2005], it allows decreasing costs of irrigation and human work and enables to save 
water and energy [Benedycka and Nowal 1998, Baranowski 2006]. 

Therefore these advantages suggest that gel water sorbents could also be used on 
the grasslands near the roadsides. Lawns are the most common urban green areas and 
play important role in landfill landscaping and shaping the microclimate conditions [Wysocki 
and Stawicka 2005, Pawluśkiewicz 2009]. Unfortunately multiple stress factors, especially 
drought, decrease their growth and condition [Żurek 2006] which, given the high cost of ir-
rigation, makes special treatment necessary.

Preliminary greenhouse studies provided by Department of Environmental Protection–
WULS showed, that hydrogel positively influenced germination, growth and dry matter con-
tent of tested grass species cultivated under simulated drought stress. It was also indicated 
that water sorbent allowed to limit the watering frequency of tested plants from 3 to 1 per 
week and therefore decreased costs of their irrigation for 3,5 times [Hadam 2010].

One should not forget that hydrogels might also absorb cations, which may reduce their 
affinity for water [Benedycka and Nowal 1998, Akhter et al. 2004]. Therefore accumulation 
of sodium ions in the near-roads soils resulting from winter salt de-icing [Wrochna et al. 
2010] can undermine the legitimacy of hydrogels application on near-road lawns. However, 
so far no one has this yet evaluated.

The aim of the study was therefore the preliminary assessment of the grass reaction on 
the exposure to road de-icing salt during cultivation with and without hydrogels amendment 
in a controlled greenhouse conditions.

2. Materials and methods 

The study was conducted for four months in a greenhouse of Warsaw University of Life 
Sciences.
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The experimental substrate (based on sand, peat and horticultural soil in proportion 
1:1:1) was divided into two portions. First of them was mixed with hydrogel, in the amount 
required by the manufacturer (2g /L of substrate). The second one – control did not contain 
the sorbent.

Such prepared substrates were filled in the pots (12 cm diameter and volume 0.8 dm3) 
and then were sown with one of the species, which are known to be the most common in 
the near-road areas:
1)	 red fescue (Festuca rubra L.) cv. Areta (0.086 g of seeds·pot-1),
2)	 kentucky bluegrass (Poa pratensis L.) cv. Limousine (0.074 g of seeds·pot-1),
3)	 perennial reygrass (Lollium perenne L.) cv. Naki (0.123 g of seeds·pot-1).

Number of seeds planted per pot depended on the: seedling emergence and seedling 
purity of each species. 

After a month plants cultivated with and without hydrogels amendment were exposed 
to the salt stress. Salinity was simulated with water solution of “Kłodawska” road de-ic-
ing salt (containing 97 % of NaCl). In experiment three concentrations of salt were used: 
0 g·dm-3, 5 g·dm-3 and 10 g·dm-3. On the basis of the salinity curve for used experimental 
substrate electricity conductance was obtained therefore as: low (1,30 mS·cm-1), medium 
(5,45 mS·cm-1) or high (9,91 mS·cm-1) [Kreeb 1979]. 

Effectiveness of hydrogel under saline conditions was assessed after four months of the 
salt treatment, on the basis of those parameters, which are commonly used in assessments 
of plants reaction on the stressed environmental conditions [Żurek 2006, Pawluśkiewicz 
2009].
1)	 turfs height, (cm),
2)	 fresh matter content of the plants above - ground, (g·pot-1),
3)	 increased membrane injury in compare to the control (plants not treated with the road 

de- icing salt), (%). 
Measurements were conducted in 4 replications. One replication was a single pot with 

each grass species planted with or without hydrogels amendment and treated or not with 
the salt solution in concentration as was written above.

Results obtained from the study were analyzed statistically using the two factorial anal-
ysis of variance (ANOVA) of the Statgraphics 4.1 Plus software. Significance of differences 
between the combinations was examined with t-Student test at α = 0.05. Results show the 
mean values 4 replications. 

During whole experiment plants were watered to the optimal level on the basis of the 
measurements conducted by soil moisture meter (ECHO–EC5). Grasses were also mow-
ing – once a week to 5 cm height. 

The temperature and air humidity in the greenhouse were measured everyday (termo-
hygrometer EPI 8703) and fluctuated from 22,9 to 35,0 °C and 32,5–42,2 %. 
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3. Results

3.1. Effect on the turfs height

Results presented on Figure 1. indicated that, independent on the hydrogels amend-
ment, the higher salinity was simulated the statistically significant lower turfs height of all 
tested species (red fescue Areta, kentucky bluegrass Limousine and perennial ryegrass 
Naki) was observed. 

Nevertheless hydrosorbents additive decreased the negative salt influence on red fes-
cue. This species cultivated with the polymer was significantly higher than in the control pots 
under low, medium and high saline conditions as well.

 In case of kentucky bluegrass and perennial ryegrass hydrogels stimulated significant-
ly their growth only under low saline conditions. Meanwhile in pots were medium and high 
salt stress was simulated height of those species was comparable to the control (without 
hydrogel).

Fig. 1.	 Influence of salinity on the turfs height of the grass species cultivated with and without 
(control) hydrogels amendment. Different letters show statistically significant differences 
between means within each species

Rys. 1.	Wpływ zasolenia na wysokość gatunków traw gazonowych utrzymywanych z dodatkiem 
hydrożelu w podłożu w porównaniu z kontrolą (bez hydrożelu). Różne litery oznaczają 
statystycznie istotnie różnice między średnimi
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3.2. Effect on the fresh matter content

It was shown, that presence of road de-icing salt decreased significantly fresh matter 
content in all examined species, cultivated in pots with hydrogel as well in pots without it 
(Fig. 2).

Hydrogel decreased however inhibitory influence of salt on red fescue and kentucky 
bluegrass. Under all saline conditions fresh matter content of these species in pots with the 
sorbent was significantly higher than in the control. The polymer only under low salt stress 
significantly affected perennial ryegrass. In the medium and high salt concentration its fresh 
matter content was similar in all pots.

Fig. 2.	 Influence of salinity on the fresh matter content of the grass species cultivated with and 
without (control) hydrogels amendment. Different letters show statistically significant dif-
ferences between means within each species

Rys. 2.	Wpływ zasolenia na zawartość świeżej masy u gatunków traw gazonowych utrzymywa-
nych z doadtkiem hydrożelu w podłożu w porównaniu z kontrolą (bez hydrożelu). Różne 
litery oznaczają statystycznie istotnie różnice między średnimi

3.3. Effect on increased membrane injury

It was observed that presence of the road de-icing salt increased significantly mem-
branes injury of all tested species (Fig. 3). The higher salinity was simulated the statistically 
significant higher damage was in red fescue and perennial ryegrass indicated. Medium and 
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high saline conditions affected however comparably high membrane injury in kentucky blue-
grass (about 81 % and 84 % respectively). Above reactions were observed in plants culti-
vated in all pots – with and without hydrogels amendment. 

Nevertheless hydropolymer decreased significantly negative influence of salt on red 
fescue. Under medium and high salinity level of membranes damage in this species were 
in pots with sorbent greatly lower than in the control (without hydrogel). In case of perennial 
ryegrass membranes injury by medium and high salt concentration were in pots with hydro-
gel slightly lower than in the control, however these differences were indicated to be statisti-
cally significant. Kentucky bluegrass cultivated under medium and high salt stress had com-
parably high damaged membranes independent on the hydrogels amendment and without 
significant difference.

Fig. 3.	 Influence of salinity on increased membrane injury of the grass species cultivated with 
and without (control) hydrogels amendment. Different letters show statistically significant 
differences between means within each species

Rys. 3.	Wpływ zasolenia na stopień uszkodzenia błon komórkowych u traw gazonowych utrzy-
mywanych z doadtkiem hydrożelu w podłożu w porównaniu z kontrolą (bez hydrożelu). 
Różne litery oznaczają statystycznie istotnie różnice między średnimi

4. Discussion

Soil salinity disturbs physiological and biochemical processes in plants, what results, 
among the others, in: lower growth, decreased biomass production and increased mem-
brane injury [Alpalsan and Gunes 2001, Morant-Manceau et al. 2004, Kacperska 2005].
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Results presented in this paper were in agreement with such observations and in addi-
tion it was shown that salt stress was the main factor, which affected all tested species (red 
fescue Areta, kentucky bluegrass Limousine and perennial ryegrass Naki). Independent on 
the water sorbents presence their height and fresh matter content decreased significantly 
with increase of the road de-icing salt concentration (Fig. 1–2). It was also indicated, that in 
pots with and without sorbents additive, the higher level of salinity was simulated, the sig-
nificantly higher turfs membrane injury of red fescue and perennial ryegrass was indicated. 
(Fig. 3). Kentucky bluegrass that is known to be very sensitive to the salinity [Pawluśkiewicz 
2009] had membrane injury in above of 80% even under medium saline conditions. It was 
comparably huge with its damage under high salinity and again independent on the hydro-
gels amendment. 

Experiment showed therefore that additive of the road de-icing salt decreased the ability 
of the hydrogel in improving condition of the tested grass species. It is possible that, it hap-
pened because of disturbing its water absorbing abilities, what was shown also by Johnson 
[1984] and Asady et al. [1985]. They provided that chemicals and ions could adversely affect 
the function of hydrogels. Akhter et al. [2004] observed also that hydrogels water retention 
lowers significantly when the saline water is used. 

Nevertheless it was indicated as well, that hydrogels efficacy under saline conditions 
depends on the tested grass species. While kentucky bluegrass and perennial ryegrass 
were stimulated by water sorbent mainly under low saline conditions, red fescue was 
conditioned by hydrogel under all simulated levels of salinity. Despite negative effect of 
road de-icing salt to this species, hydrogels amendment decreased its inhibition effect on 
height, fresh matter content and membrane injury in compare to the control (pots without 
hydrogel). 

5. Conclusions

1.	 Presence of the road de-icing salt decreased efficacy of hydrogel in improving condition 
of the tested grass species. 

2.	 Road de-icing salt affected the: growth, fresh matter content and level of membrane in-
jury in all tested species (red fescue Areta, kentucky bluegrass Limousine and perennial 
ryegrass Naki) independent on the hydrogels amendment. In all pots – with and without 
sorbent, the higher concentration of salt was in the pots, the weaker condition of grass 
was observed. 

3.	 Hydrogel able however to mitigate the salt stress, but its efficacy depended on the level 
of salinity and tested grass species.

4.	 Kentucky bluegrass and perennial ryegrass were improved by hydrogel mainly under low 
salt stress. Red fescue was conditioned by hydrogel under all levels of salinity, what was 
observed in improved growth and fresh matter content and decreased membranes injury.
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6.	 Studied hydrogel may be effective for use as a soil conditioner on the lawn grass areas, 
to improve its tolerance to the low saline conditions and in case to the lawns were red 
fescue is major species– to mitigate also the medium and the high salt stress. 

7.	 Despite above these results should be still confirmed by the field trials.

References

AKHTER J., MAHMOOD K., MALIK. A., MARDAN A., AHMAD M, IQBAL M. M. 2004. Ef-
fects of hydrogel amendment on water storage of sandy loam and loam soils and seed-
lings growth of barley, wheat and chickpea. Plant Soil Environ. 50(10): 463–469.

AL-HUMAID A. I. 2005. Effects of Hydrophilic Polymer on the Survival of Bottonwood (Con-
ocarpus erectus) Seedlings Grown under Drought Stress. European Journal of Horticul-
tural Science: 3 [Eng. summary].

ALPALSAN M., GUNES A. 2001. Interactive effects of boron and salinity stress on the 
growth, membrane permeability and mineral composition of tomato and cucumber 
plants. Plant and Soil. 236(1): 123-128.

ALSHAMMARY S., QIAN Y., WALLNER S. 2004. Growth response of four turf grass species 
to salinity. Agricultural Water Management 66: 97–111.

BARANOWSKI T. 2006. Hydrożele w zieleni miejskiej. Zieleń Miejska 11(3): 14.
BARTNIK C. 2008. Wpływ hydrożelu na przeżywalność siewek i sadzonek sosny pospolitej 

w warunkach suszy. In: Studia i Materiały Centrum Edukacji Przyrodniczo-Leśnej R. 10. 
Zeszyt 2(18): 4-5.

BENEDYCKA Z., NOWAL G. 1998. Ekosorb jako źródło składników mineralnych dla roślin. 
Zeszyty Problemowe Postępów Nauk Rolniczych 461: 131-136.

DIENER B., HEY S. 2005. Toxicological and environmental safety data Stockosorb. Degus-
sa AG – Stockhausen GmbH. Krefeld [Eng. summary].

HADAM A. 2010. Effect of hydrogel on the grass species growing under drought stress. 
Challenges of modern technology 1(1): 3-6. 

HAMEDA S., KIRKWOOD R., GRAHAM R. 1990. The Effects of a Hydrogel Polymer on the 
Growth of Certain Horticultural Crops under Saline Conditions. Journal of Experimental 
Botany 42(7) [Eng. summary].

HAMEDA S., KIRKWOOD R., GRAHAM R. 1995. Studies on the effect on salinity and Hy-
drogels Polymer Tratments on the growth. Yield production and solute accumulation in 
cotton and maize. J. King Saud. Univ. vol. 7, Agri. Sci. (2): 222. 

JOHNSON M. S. 1984. Effect of soluble salts on water absorption by gel-forming soil con-
ditioners. J. Sci. Food Agr. 35: 1063–1066.

KACPERSKA A. 2005. Reakcje roślin na abiotyczne czynniki stresowe. In: Kopcewicz J., 
Lewak S. (eds.) Fizjologia roślin. Wyd. PWN, Warszawa.

KANT A., TURAN M. 2010. Hydrogel substrate alleviates salt stress with increase anti-



23

The effect of salinity on selected lawn grass species cultivated with the hydrogels amendment

oxidant enzymes activity of bean (Phaseolus vulgaris L.) under salinity stress. African 
Journal of Agricultural Research 6(3): 724.

KREEB K. 1979. Ekofizjologia roślin. Wyd. PWN, Warszawa.
LECIEJEWSKI P. 2008. Wpływ wielkości dodatku hydrożelu na zmiany uwilgotnienia i tem-

po przesychania gleby piaszczystej w warunkach laboratoryjnych. In: Studia i Materiały 
Centrum Edukacji Przyrodniczo-Leśnej R. 10. Zeszyt 2(18): 7.

MORANT-MANCEAU A., PRADIER E., TREMBLIN G. 2004. Osmotic adjustment, gas ex-
changes and chlorophyll fluorescence of a hexaploid reticule and its parental species 
under salt stress. J. Plant Physiol. 161: 25–33.

PALUSZEK J., ŻEMBROWSKI W. 2006. Wpływ hydrożelu Stockosorb na strukturę 
agregatową gleb erodowanych. Roczniki Akademii Rolniczej w  Poznaniu. Rolnictwo 
65(375): 115-122.

PAWLUŚKIEWICZ B. 2009. Analiza możliwości wykorzystania gazonowych odmian traw do 
poprawy powierzchni trawiastych na obszarach zurbanizowanych. Wyd. SGGW, War-
szawa: 20-24.

SROKA P. 2004. Polimery – lekarstwem na suszę. Aura 11: 5–7.
TRIPPEI R.R., GOERGE M. W., DUMROESE R. K., WENNY D. L. 1991. Brich seedling 

responce to irrigation frequency and a hydropholic polymer amendment in a container 
medium. Journal of Envioronmental Horticulture 9: 119.

WALLACE A., WALLACE G. A. 1986. Effect of polymeric soil conditioners on emergence of 
tomato seedlings. Soil Sa. 141: 321-323.

WROCHNA M., MAŁECKA-PRZYBYSZ M., GAWROŃSKA H. 2010. Effect of the road de-
icing salts with anti corrosion agents on selected plant species. Acta Sci. Pol., Hortorum 
Cultus 9(4): 171-182.

WU Y., CHEN Q., CHEN M., CHEN J., WANG X. 2005. Salt-tolerant transgenic perennial 
ryegrass (Lolium perenne L.) obtained by Agrobacterium tumefaciens – mediated trans-
formation of the vacuolar Na super(+)/H super(+) antiporter gene. Plant Science 169(1): 
65-73.

WYSOCKI C., STAWICKA J. 2005. Trawy na terenach zurbanizowanych. Łąkarstwo w Pols-
ce (8): 227.

WYSOCKI C. 2008. Miasto jako specyficzne środowisko życia roślinności. Nauka Przyroda 
Technologie 2(4): 2-3.

ŻUREK G. 2006. Reakcja traw na niedobory wody – metody oceny i ich zastosowanie dla 
gatunków trawnikowych. Monografie i rozprawy naukowe IHAR nr 25: 91-92. 


	015-107

