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NATURAL GEO-COMPOSITES FOR GRASSING OF
ERODED AND DEGRADED LANDS

Abstract: Original, natural grass geocomposites (sods) were developed on the basis of combination from unstufty,
needle-drive textile material, geo-net and soil-manure-peat or peat with grass cover from grass mixtures.

The natural grass geocomposites have the next priorities: quickly grassing and reinforcing of eroded and degraded
terrains; large uniformity and compactness of grass cove; long exploiting period; grassing of terrains with big
slopes where the mechanization is difficult to use; the articles are with low mass, small thickness and high stability;
they limit the growing of weed.

The natural grass geocomposites are intend for control of soil erosion and reconstruction of natural landshaft. They
can to reinforce ditches, grass collectors, side of the road slopes, as well as lay out lawn, parks, stadiums, ski racing
tourist's beauty spot, etc.
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H3Boa: Opurunaine, npupoHe Tpase (Oyceme) pa3BujeHo je Ha 0a3u KOMOMHAIM]jE U3 TEKCTUITHOT MaTepujaia ca
onpelheHNM MeNIaBHHAaMa TpaBa, TPeceTa U 3eMJBHINTA. [IpupoaHo Oyceme MMa HEKOJHKO IPEAHOCTH: Op30 pacte
M jaya ¥ HapylleHe epo3WjoM H IerpajupaHe TepeHe, BENUKY YjeAHaYeHOCT M KOMIIAKTHOCT TpaBe, YT MEPHOLI
eKCIUIoaTallyje; 3aTHM, 3aTPaBJbUBAE TEPEHA Ca BEJIMKUM HAaruOMMa Ijie je TEIIKO KOPHCTHTH MEXaHW3alujy.
Jlenosu Mane ne6JbHHE, ca CIIOjeM 3eMJBHINTA Mane 1e0JbHHe OrpaHudaBajy, pacT KOpoBa.

IMpuponHa TpaBa HaMEHEHA je 3a KOHTPOITY €pO3Hje TJIa Ka0 M PEKOHCTPYKIHU]y IPUPOIHHX Tiej3axka. OHM ce Mory
KOPUCTHTH U Ka0, KOJICKTOPH 3a TPaBy, Ha CTpaHaMa IyTeBa y MapKOBUMa, CTAJHOHUMA U obnacTuMa rnocebHe
TYPUCTHYKE JIETIOTe.

Kibyune peuu:
Introduction

Grass laying related to various business and domestic facilities, fighting soil erosion,
re-cultivation and biological conservation of degraded land requires use of perennial species
and mixes of these. A typical disadvantage related to this type of application is the critical
period of about a month after the species are planted due to the risk of seeds being washed
away by rain or blown away by wind.

Many studies were conducted with mulch materials such as straw, polyethylene material,
bark, bran and so on in order to eliminate this disadvantage.

Due to the large volume of materials, difficulty related to transfer and fixing to the

terrain recently we started efforts to use chemical substances like mulch. We used fast-
drying polymers, foams, sulfate lye, water glass, sulfate soap, etc. (Sigalov B.Y., 1957).
In the United States we have the practice of hydro-sowing with use of fiber materials of the
so called "fiber mulch" (Hovland D etc., 1966). For the fast grass laying at some sites we
can have use of geo-textile with seeds fixing by film-forming polymers (Lozanova, L. et al.,
1998) or weaving into the textile (Day A.D., Ludec, K.L., 1986); we can have coconut fibers
and straw in the form of rolls which are spread and fixed on the terrain by wooden or steel
poles.
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In other case (controlled conditions) we can have a grass turf which is transferred and
laid on the terrain stipulated for grass laying.
The goal of the current work was namely to have a natural grass gee-composite (turf) for
grass laying on different types of terrains since now those are imported from abroad.

Materials and methods

During the period 1999-2000 we had a vegetation experience at N. Pushkarov PI
(Pedology Institute) for the creation of natural grass geo-composites (NGG) and the
following variants:

1. NGG composed of needled non-woven textile material (NTM) containing over 50%
restored wool fibers with area mass of 480 g/m’, surface-fertilizer mix with layer
thickness of 10 mm and wheat mix of English rye-grass (Lolium perenne L.) 40% + red
fescue (Festuca rubra L.) 30% + smooth-stalked meadow grass (Poa pratensis L.)
30%.

2. The same as variant 1 but the grass mix will have wheat and bean species and containing
white clover (Trifolium repens L.) 20% + red fescue 40% + smooth-stalked meadow
grass 40%.

3. The same as variant 2 but the grass mix will have Birdsfoot trefoil {Lotus corniculatus L.)
20% instead of white clover.

4. The same as variant 1 but instead of NTM we can have use of geo-textile (synthetic
fibers) with areas mass of 200 g/m® and dimensions of openings 1.25/1.25; 0.75/0.75 H
0.4/0.4 cm below the soil-fertilizer-turf mix.

5. The grass mix will be as in variant 1; it will be plated in enriched turf with macro and
micro elements without NTM and geo-textile.

6. The variants were set in four repetitions with dimensions of NTM 40/30 cm. Sowing was
realized in the beginning of April with sowing norm of grass mixes of 30 g/m’.

Results and discussion

Before we started the experiment we had a chemical analysis of soil-fertilizer-turf
mix for content of basic food elements. Data showed that the humus content was 35.5%,
NH4-N -12.8 mg/1000 g, NOs-N - 735 mg/1000 g, P205 - 234.5 mg/100 g, K,O - 677
mg/100 g and pH (KC1) - 7.0.

The turf we used was imported from Latvia and its humus content was 56.3%, NHy-N
- 38.6 mg/1000 g, NO;-N - 3.0 mg/1000 g, P,Os - 24.4 mg/100 g, K,O - 319 mg/100 g and
PH (KC1) - 6.3. It was enriched by Mg, S, B, Mn, Cu, Zn, Co and Mo.
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Results of the study showed that in the first three variants NTM did not present
difficulties for seeds growth (grass mixes). The root system of grass developed easily at
NTM and we had a homogeneous material, very stable with regard to tear.

Under conditions of 80% moisture of USWC (utmost soil water capacity), grass
mixes developed for about 10 days. For the development of a natural turf the species which
developed on NTM were put in the soil-and-turf mix with layer thickness of 30 mm. After
reaching height of 8-10 cm grass was mowed for faster processing and condensing of turf.
For 30”0 days of development we achieved high density and uniformity of plant distribution
which reached 90-100%.

We obtained grass geo-composites (turfs) with mass 15 Kg/m®, thickness of 35 mm
and high level of strength. The use of NTM limited the development of weeds and this
provided for high aesthetic appearance of obtained grass cover.

The same good results were obtained also with regard to variants with geo-textile and
turf. In these cases, however, we did not have limitation of the growth of weeds and in
variants only with turf the obtained turf had lower level of strength but at the same time it
was lighter - 9 Kg/m? due to the lower volumetric mass of turf.

In the spring of 2000 we had preparation of five production models of NGG of
mebelin TM-40 with dimensions 2/0.5 m and areas mass of 350 g/m’, produced by the
company NonVoTex AD (Sofia); soil-and-turf mix and grass mix for parks and gardens
containing the following species: Festuca rubra commutata (25%) + Festuca rubra
rubra(25%) + Poa pratensis(30%) + Festuca ovina (10%) + Lolium perenne (10%).

The produced natural grass geo-composites were implanted on maroon (forest) soil;
the soil was treated in advance at depth of 20 cm and more with 30 g/m’ ammonium nitrate
and double super-phosphate. Over the treated (to a state of garden readiness) soil we spread
the NGG rolls an then they will be treated by steam roller and watered. Observations
showed that success probability is 100% and obtained grass cover (if it received proper care
during the vegetation period - fertilizers, watering, rolling and mowing) will obtain an
appearance of a natural grass cover.

Conclusion

The created natural geo-composites are stipulated for limitation of soil erosion and
restoration of natural landscapes in the process of gullies, grass collectors, road
sections,tailings ponds and cinder facilities reinforcement and also for laying of parks,
gardens, ski tracks, stadiums, tourist facilities, etc. They will have the following advantages:

* Fast grass laying and reinforcement of eroded and degraded terrains;
* High level of uniformity and density of grass cover - 90-100%;
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* Long operation period;
* The product has a low mass, low thickness and high level of strength.
* Grass laying of terrains with high slopes where no machinery can be used.

* Limitation of weed growth.
The product was registered in the patent office of the Republic of Bulgaria as an useful
model.
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VICTOR KROUMOV
Pesume
MIMPUPOJTHO BYCEIGE 3A BATPAB/bUBAILE EPOAUPAHUX U JETPAIUPAHUX 3EMJBUIITA

Ipupoauo Oyceme npenBul)eHo je 3a orpaHuYeHE epo3rja Tia 1 0OHOBE MPUPOAHKX TEj3aXKa y japyrama,
KOJIEKTOpYIMa TpaBa, IyTHHUX JCOHHUIA, jaJIOBUHAMA Kao U y NApKOBHMa, BPTOBHMA, CKH CTa3aMa, CTaIHOHHMA,
TYPUCTHYKUMM oOjekatuma, utj. HaBoau ce HEeKOIMKO MPEeHOCTH:

« bp3 pacT TpaBe Kao 1 ONOpaBaK JerpaJupaHuX TepeHa;

* BHCOK HUBO jeTHOMMYHOCTH U I'yCTHHE TpaBHATOr HokpuBaya - 90-100%;

« Jlyr nepuop kopumihema;

* Maja Maca Ipou3B0OJia, HUCKA T'YCTHHE U BUCOKOT HHBOA CHAre.

* TpaBa ce MOXe IIOCAAUTH HA BUCOKUM OOPOHIIMMA, IJIe C€ HE MOT'Y KOPUCTHU MalllMHA.

» OrpaHn4aBarme pacTa KOpoBa.

Ogaj Mpou3BOJ je ymucaH y 3aBoJ 3a naTenTe Pemy6imike Byrapcke kao KOpHCTaH MOZET.
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