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STABILITY AND PRODUCTIVITY ASSESSMENT OF LEGUME-GRA SS MIXTURES USED
FOR RENOVATION OF ORGANIC GRASSLANDS ON ORGANIC SOI LS

Summary

Botanical composition and dry mass yielding of noza@\) and pasture (P) mixtures (designed — M1 Bhdmarket — M2
and P2, control, simplified — M3 and P3) and speaie varieties (Dactylis glomerata — M4 and Lolip@renne (4n)— P4)
intended for organic grasslands on mud-peat-mudanic soils were studied in the years 2006—201Gtira mixtures
were mown 5 times a year and meadow mixtures mé&stia year. The smallest changes were observetktares P1 and
M1. Most stable in pasture management were: Podepsas, Phleum pratense, Festuca rubra while Fespratensis,
Agrostis giganthea and Trifolium repens retreatemhf sward. Lolium perenne and L multiflorum maintad a high share
for 4 years of experiment. Most stable on meadoarewPoa pratensis and Festuca rubra and Loliumepee. Legumes
Trifolium hybridum and T. pratense retreated whilerepens maintained 10% share for 2 years. Peeggnishare of
Dactylis glomerata was very large for 2 years aayé for the next two years similarly to the shafd-estuca pratensis
and Phleum pratense. Dry mass yields depended orotbermal and moisture conditions than on the tgpmixture but
the largest dry mass yield for 4 study years wasiobd from meadow designed M1 mixture - Festuedepisis (19%),
Festuca arundinacea (20%), Phleum pratense (20%gtydis glomerata (5%), Poa pratenis (13%), Festuchra (10%),
Trifolium hybridum (8%), Trifolium pratense (5%)b&erved disappearance of differences resulting fileencomposition
of sown mixtures. However, proper selection of iggeand varieties and multi-species compositiompitures may slow
down this process in subsequent years due to @ivdagelopmental dynamics of particular components.
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OCENA TRWALO SCI | PRODUKCYJNO SCI MIESZANEK TRAW | MOTYLKOWATYCH
DROBNONASIENNYCH DO RENOWACJI EKOLOGICZNYCH U ZYTKOW ZIELONYCH
NA GLEBACH ORGANICZNYCH

Streszczenie

W latach 2006-2010 badano skfad botaniczny i plarge (s.m.) mieszanelddowych (L) i pastwiskowych (P): zaprojek-
towanych £1 i P1, handlowych £2 i P2, kontrolnyadprpszczonych) £3 i P3 oraz gatunkéw i odmian vrskawych £1
(Dactylis glomerata) i P4 (Lolium perenne (4n), ggnaczonych naytki ekologiczne na glebie organicznej. Mieszaki p
stwiskowe koszono 5-krotnie,gkéwe 3-krotnie. Najmniejsze zmiany zaszly w mi&szdnzaprojektowanych - P1i£1. W
uzytkowaniu pastwiskowym najtrwalsze byly Poa pragerighleum pratense, Festuca rubra, a wypadly Fespratensis,
Agrostis giganthea oraz Trifolium repens. Loliunrgmae oraz L. multiflorum utrzymywahesi duym udziatem przez 4
lata wytkowania. W gytkowaniu gkowym najtrwalsze byly Poa pratensis, Festuca ritalium perenne. Wypadty Trifo-
lium hybridum, T. pratense, natomiast T. repengymywata & z ok. 10% udzialem przez 2 lata. Udzial Dactylsregera-
ta byt bardzo dey przez 2 lata i diy - przez nagpne 2 lata, podobnie Festuca Pratensis i Phleuntgmse. Plony s.m.
bardziej zaléaly od warunkéw termicznych i wilgotfaowych ni od rodzaju mieszanki, jednak najkéze plony s.m. za 4
lata badai, data mieszanka zaprojektowana t1 - Festuca peisefl9%), Festuca arundinacea (20%), Phleum prsgen
(20%), Dactylis glomerata (5%), Poa pratenis (13%gstuca rubra (10%), Trifolium hybridum (8%), Biiim pratense
(5%). Zaobserwowano zanikzardic wynikajcych ze sktadu wysianych mieszanek. Je@gnakasciwy dobor gatunkéw i ich
odmian do mieszanek oraz wielogatunkéivmieszanek ze wzglu na zrénicowarny dynamilk rozwoju rénych kompo-
nentéw w kolejnych latachiytkowania spowalnia ten proces.

Stowa kluczowemieszanki trawiasto-motylkowate, produktyvidgki ekologiczne, sktad botaniczny, odnawianie

1. Introduction positive effects of renovation is The selectionspkcies
(and varieties) adapted for the system and typgasdsland

The worsening of botanical composition of grasdlan utilisation is an important element decisive forsiive
sward, particularly that inappropriately fertilisednd effects of renovation. Plant breeding aims at inajomg
managed is the problem often encountered in agui@il grassland stability and ability to exploit the matuyield-
practise . Valuable grass and legume species tetngaare forming potential of organic soils [13]. This ispesially
replaced by species of worse utility value. Degtiatlais  desired in organic farming in which ,mineral nitey
particularly enhanced on peat-muck soils due teageding fertilisers are not used” (art. 12, par. 1e, EU fi@ecno
mucking and mineralization of organic matter and834/2007 of 28 June 2007) and legumes are the main
worsening air and water conditiog]. Renovation of source of nitrogen. The amount of nitrogen fixed
species composition of such communities is necgssar symbiotically by various small-seeded legume plaists
such circumstances. An important element decisive f estimated at 31 - 86 kg Nbf dry mass of sward [6].
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The aim of this study was to assess the stalslitg Ground water depth in the years 2007 and 200%en t
productivity of selected grass and legume specidsvarie- experimental area was optimum for grasses and dange
ties used in mixtures sown in organic farms oriénitethe  from 32-40 to 80 cm i.e. to the maximum allowabtaia-

quality and stability of grasslands. age depth for these soils [7]. In 2007 severe giduosts
occurred almost every day till 20 April and in 2004ill
2. Methods the end of April. In 2008 ground water depth varksst

tween 24 cm (beginning of the vegetation seasod)&h

Studies were performed on more than 100 cm thickm (September) while in 2010 meadows were long-inun
mud-peat-muck Mtlicc(b) organic soil in Experimdnta dated and only in July the ground water table deaijp the
Farm of the Institute of Technology and Life Sciemdn  depth of 42-53 cm (tab. 1).
province Podlaskie in the years 2006 — 2010. Theerx
ment was set up on permanent meadow with the caenpl
cultivation method in autumn 2005 in a random blsgk-
tem on 15 (1.5 m wide) plots with four replications. In Pasture mixtures. In comparison with the composition of
the year of sowing no mineral fertilisation was lsggband  sown mixtures, botanical structure changed alraadjhe
in the next years, according to the rules of orgdamiming, first (the so-called nursing) year of study (2006 share
the experiment was fertilised with,® (50 kg h& in  of Festuca rubra decreased and the shareLofium per-
spring in a form of phosphorite) and,® (30 kg hd in  enneincreased in P1, P2 and P3 mixtures. The shafei-of
spring and summer each, ¥% of the dose in a forpotds- folium repenslecreased from 15 and 25% in sown mixtures
sium sulphate and % in a form of karnalite). Greasds to 4-5% in the sward. Severe ground frost in 208sulted
were rolled in spring. The study object was mixsucke- in decreased share of sown grasses, mé&egtuca praten-
signed specifically for meadowréstuca pratensis, Festuca sis Festuca rubraand thePhleum pratensé.. Only Poa
arundinacea, Phleum pratense, Dactylis glomerataa P pratensisincreased its share up to 66% in P3 mixture. Sown
pratenis, Festuca rubra, Trifolium hybridum, Trifoh  legumesTrifolium repensin mixture P1 and in mixture P3
pratensg and pastureHestuca pratensis, Phleum pratense,were reduced to trace amounts. Alien (not sown iR-m
Dactylis glomerata, Agrostis gigantea, Poa pratensies- tures) grass species appeared in the sward andngeied
tuca rubra, Lolium perenne, Trifolium repgr(®11 and P1, creased to nearly 16% in market P2 mixture. In ythar
respectively) assessed together with market migsttiv®@ 2009 changes in denser sward were smaller, weeding
(Lolium perenne, Phleum pratense, Festuca pratefsls; slowed down and amounted to 10-20%. Still large- (31
tuca arundinacea, Poa pratenis, Trifolium hybridum,47%) was the share ablium perenndut in the model ob-

e3. Results and discussion
3.1. Floristic composition of sward

Agrostis giganteangand P2 I(olium perenneandL. Multi-  ject with Lolium perenngP4) it decreased almost by half.
florum, Festuca pratensis, Festuca rubra, Poa pmaig, In this year an important component of all mixtureas
Trifolium repen¥ control simplified mixtures (M3-  Poa pratensisvhich constituted 25% of P1 mixture, 20.7%

Phleum pratense, Trifolium repeasd P3 Poa pratensis, of P2 mixture, 55% of P3 mixture and was abundant i
Lolium perenne, Trifolium repepsand indicator species model object (P4) where it appeared spontaneously.
(M4 - Dactylis glomerataand P4 4L olium perenng— (Ta- Fast proceeding sward degradation manifested itsel
bles 2 and 3) acc. to methods of the Research €émtr 2010.Poa pratensiontributed in 40% to the sward of all
Cultivar Testing (COBORU) [5]. The sowing rate foar-  plots irrespective of whether it was sown in a gt or
ticular species was taken from Polish Norms (TaBlesxd not. Dactylis glomerata Agrostis giganteaand Festuca
3). Meadow sward was mown 3 times a year and pastupratensisdisappeared almost totally whereRisleum prat-
sward — 5 times a year (simulated grazing). enseand Festuca rubraremained, especially in P2 (12%).
Plots were gradually invaded by spontaneous spéikies
The study involved: changes of botanical compasiti Poa pratensisndPoa annuawith the admixture oHolcus
of the | cut (estimation method) and dry mass yi€ltbund  lanatus Due to long inundation, the share of weeds (ryainl
water depths were measured every ten days. The2@@& of Ranunculus repenk. resistant to excessive moisture)
was dealt with as a nursing one and in 2010, dwxtes- increased. On the day of fourth harvest (the lassuch
sive soil moisture, pasture sward was mown oniynés. conditions) weeds constituted 50% of sward.

Table 1. Ground water depths in experimental aceg (
Tab. 1. Poziom wody gruntowej (cm) nawiadczalnej powierzchni

Year Ten-_day Vegetation season
period April May June July August September

I 50 66 71 40 59 60

2007 Il 46 50 80 51 40 47
1] 60 70 72 64 55 54
I 26 58 76 58 72 64

2008 Il 24 62 77 66 53 68
1 47 66 74 77 63 84
I 42 68 79 60 59 71

2009 Il 32 71 51 64 70 71
1] 66 73 59 70 76 79

I 9 30 13 49 23 9

2010 Il 30 16 15 42 26 14
1 40 5 21 53 15 17

Source: own study
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Table 2. Floristic composition of pasture mixtu¢&3 cut)
Tab. 2. Skiad florystyczny mieszanek pastwiskoymbkos)

. . 5 Share in sow- Share in yield of theSicut, %
Mixture/model species (seed rate kg'ha ing % 200€ 2008 2009 2010
Festuca pratensibluds. cv. Skra (56) 10 12 2 + +
Phleum pratenseé. cv. Skala (24) 15 12 5 15 12
Dactylis glomeratd.. cv. Areda (32) 8 15 4 12 2
T | Agrostis gigante&oth cv. Mieta (10) 5 3 1 + +
< 5 |Poa pratensid.. cv. Duna +Skiz (24) (17 +7) 24 10 38 25 43
Q& 2 |Festuca rubra.. cv. Atra (28) 13 3 2 3,3 6
T | Lolium perennd.. cv. Argona (56) 10 35 32 31 5
Trifolium repend.. cv. Astra (16) 15 4 + 0,2 2
Alien grasses (mainlifoa pratensisPoa annug - 2 1 0,5 1
Herbs and weeds - 4 15 13 28
Lolium perennd.. 4N andL. multiflorum 45 60 48 47 9
Festuca pratensisluds. 15 15 4 5,5 1
) E Festuca rubra.. 10 5 10 6,2 10
5 | Poa pratensid.. 15 5 20 20,7 38
€ | Trifolium repend.. 15 4 + 0,2 7
Alien grasses (mainlifoa pratensisPoa annug - 3 2 0,2 2
Herbs and weeds - 8 16 20 33
- | Poa pratensid.. cv. Skiz (24) 40 10 66 55 48
2 | Lolium perennd..cv. Mikado (56) 35 80 20 31,8 10
& | Trifolium repend.. cv. Riesling (16) 25 5 + + 2
% Alien grasses - 1 2 3 4
Herbs and weeds - 4 12 10,2 36
T O | Lolium perennd.. 4n cv. Baristra (56) 100 98 82 58,3 25
5 3 & [ Alien grasses (mainli?oa pratensisPoa annug - + 11 28,7 50
EG Herbs and weeds - 2 7 13 23

* in the T main cut after three nursery mowings (06.09.2006)
Source: own study

Table 3. Floristic composition of meadow mixture¥™-cut 2006—2010
Tab. 3. Skiad florystyczny mieszangéolvych— 1 pokos 20062010

. . . Share in Share in yields, %

Mixtures or model species (seed rate kj)ha sowing, % | 2008 2007 2008 2009 2010
Festuca pratensisluds. cv. Skra (56) 19 15 9 6 11.7 2
Festuca arundinace&chreb. cv. Terros (56) 20 27 9 5 10 3
Phleum pratensk. cv. Skala (24) 20 8 15 2 6.3 3

- | Dactylis glomeratd.. cv. Bara (32) 5 31 21 6.5 9 2
2 | Poa pratenid.. cv. Skiz (24) 13 8 16 35 17.7 40
S -2 [ Festuca rubra.. cv. Reda (28) 10 4 20 25 13.3 15
L | Trifolium hybridum(L.) cv. Ermo (16) 8 1 1 - - -
Trifolium pratensed.. cv. Parada (28) 5 1 1 + + -
Alien grasses ( mainlRoa pratenid_., Holcus lanatud..) - 2 3 7 3.7 5
Alien legumes Trifolium repen$ - - - - - 2
Herbs and weeds - 3 5 135 28.3 28
Lolium perennd.. 4N 13 30 15 175 15 11
Phleum pratense L. 20 8 10 2 3.3 2
Festuca pratensisluds 19 17 16 10 8.3 2
= Festuca arundinace&chreb. 18 25 9 4 4 2

o < | Poa pratenid.. 10 6 20 25.5 17.7 40

= & [Trifolium hybridum(L.) 15 2 1 - - -
Agrostis gigantedoth 5 2 6 2 2.7 3
Alien grasses - 4 10 22 16 10
Alien legumes Trifolium repen$ - - - - - 2
Herbs and weeds - 6 13 15 33 28

Q | Phleum pratense lcv. Skala (12) 50 74 70 7.5 12.3 10

o E | Trifolium repend.. cv. Aura (8) 50 11 8 15 0.5 3
= % Alien grasses - 7 15 69 55.2 59
® [Herbs and weeds - 8 7 22 32 28

2 | Dactylis glomerata.. cv. Bara (32) 100 98 62.5 32 2
< = | Alien grasses - 1 83 235 30 76

= g ©| Legumes - - 9 - - +
g | Herbs and weeds/sedges - 1 8 14 38 22/1

Source: own study
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Lolium perennewas the most valuable and abundantFestuca pratensjgestuca arundinaceand Lolium multi-

(threefold increase in P1) grass in the first thyears of
experiment. Its rapid growth could have been assedi
with nutrients released from mineralization of aeard.
However, in the fourth year its share decreaseat fio six-
fold. In studies of Lyszczarz et al. [12] its 2def decrease
took place already in the third year of pasture. UB®e
grass was replaced Boa pratenisor Festuca rubra the
species which, according to Baryta [1], Baryla, &3]
and Koztowska [10], occupy poor habitats growingalky
on muck and mucky sands, degraded not fertilisedner
properly fertilised meadows. In our experiment age&n
fertilisation was not applied in accordance witk frinci-
ples of organic farming.

florum were less appropriate.

The effect of habitat conditions on the developt@n
new communities and on the increase of the numler o
plants from various taxonomic groups was also desdr
by Kryszak et al. [11]. Sowing multi-species mixsrap-
peared justified due to different dynamics of depehent
of their different components in subsequent yedrexe
periment which was also found in studies by tyserz
al. [12].

3.2. Dry matter yield

Pasture mixtures. Yields mixtures in the years 2007 and
2008 were uniform. Significant differences wereatbbnly

Meadow mixtures. Clover plants were partly destroyed by in the £' and 4" regrowth in 2007 in favour of P1 and P3

frost in 2006 and not before autumn they recovenedo
10% share in the case ®fifolium repensin M3 mixture
(Table 3). In the years 2007 and 2008 the shafeifaflium

mixtures. Yields from the®iregrowth were very small and
constituted merely 1/3 of those from th& 2egrowth,
probably because of declining ground water leveinfithe

hybridumand T. pratensedecreased to trace amounts. Inend of April till the middle of May and long andveze

M2 and M3 mixtures the two latter species were aepd
by Poa pratensisand alien grasses, mair{olcus lanatus
and weeds (up to 20% share). In the first two yearsm-
portant species waBactylis glomerata whose share in-
creased 5 to 6-fold compared with that sown bubhéthird
and fourth year of experiment its share was onB2&-of
the sward. Results of other studies confirm an i@ but
also more stable contribution of this species totWard of
undersown meadows [8, 14]. Baryta and Warda [4]a®p
this variability by the fact that in winter (at lotempera-
tures and a lack or thin snow cover) some speciag lne
destroyed by frost, which results in limited shéltelium

frosts. P1 mixture designed for organic farming eyake
best yields. In the "4 regrowth significantly larger yields
were obtained from simplified P3 mixture dominateyl
Lolium perenndTable 4).

Differences in yields between mixtures in 2008 aver
insignificant but differed among particular regrogit In the
4™ regrowth the yields were significantly larger andthe
3 (low ground water table) and®Xlow temperature) —
extremely smallLolium perenng(P4) yielded well in the
4" and %' regrowth. In 2009 the vyields were slightly
smaller in comparison to 2008. Ground frosts irirgpand
proceeding degradation of sward, which in tRedgrowth

perenne,Dactylis glomerata or complete disappearance was lower by 2-3 cm than the year before, were¢hsons.

(Trifolium pratense Lolium multiflorun) from meadow
sward in the next years.

Most pronounced yield decline was noted in P4 dbijec
the £ and & regrowth (significantly smaller only in the
latter) (Table 4). Yields from the'lcut were low in all

In 2009 weeding of sward reached 30% or even 38% ( mixtures being harvested in a period of unfavowrabl

model M4 object) with the prevalence Bba pratensis-
the species absent in M3 mixture but typical foradww
communities on drained peatlands — with the admaxaf

thermal conditions. The third cut gave poor yiefd_olium
perenne (P4) sown alone, which markedly retreated in
favour of alien grass species. In the year 201Qlyieere

Holcus lanatusthe species typical for moderately wet peat-uniform, irrespective of mixture and lowest in thdnole

muck soils poor in phosphorus and potassium fatgit

also by low or absent nitrogen fertilisation [15].
Legumes remained in trace amount irrespectivhefip-

plied mixtures. As with pasture mixtures, swardredgtion

study period (by 2.0-2.5ha® compared with the yields in
2009). As in 2009, moddlolium perenne(P4) gave the
smallest yield. The main reason for so low yielg in an
excess of water in soil and associated deficitimbgen in

on meadows proceeded in 2010. The share of sowrespe organic soil. The state of grasslands may be estonas a

and varieties decreased and plots became overdogwiot
sown speciesRoa pratenisandPoa annuawith the admix-
ture of Holcus lanatuy and weeds, mainly bRanunculus
repens.

long-term inundation which facilitated progressing
degradation of pasture sward. The sward, regardbess
applied mixture, was clearly dominated Bpa pratensg

Ranunculus repenandPoa annuaat the end of vegetation

Described changes in floristic composition of sivar season.

evidence the disappearance of differences resuftiog
different composition of sown meadow and pasturg- mi
tures and the development of communities adaptéactd
habitat and thermal conditions. One may find, hoavethat

Total yields of particular pasture mixtures in Years
2007-2010 were uniform (from 18.69 to 20.7%&it) but the
largest yields were obtained from simplified (P3)da
model (P4) mixture and the smallest — from mddalum

Festuca rubrawas a little better component of M1 mixture perenne P4 mixture. Yields were more differentiated

designed for meadows on organic soils compared hth
lium perennein the market M2 mixture. The stability of
undersown species in studies by Baryta and Kullkwas
also quite variable and determined by thermal doord,
particularly in the winter time. According to theaathors,
the most useful species for undersowing degradedsgr
lands on peat-muck soils wetslium perenngTrifolium
pratenseandDactylis glomeratavhereaPhleum pratense
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among cuts and years, which suggests that theyndepe
on thermal and moisture conditions.

Meadow mixtures. In the year 2007 the yields of both
meadow and pasture mixtures were rather mean due to
scanty mineral fertilisation of sward, particulatty a lack

of nitrogen fertilisation. Best yield was obtaindécbm
designed mixture M1 and the worst one - from sifigai
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mixture M3 (Table 5). Before the'tut (1. June) the sward by Dactylis glomerata particularly in the ¥ and &

of M1 mixture was highest and densest, which tetedl regrowth. Very good yields of simplified mixture M3
into the largest dry mass yield from among all mnigs and  resulted from a high contribution of alien grasgé<old
monoculture oDactylis glomerata(P4). Yields in the year increase of their share). The second regrowth ghee
2008 were slightly bigger and differentiated. Bgisiding  worst yield of M3 mixture and the best yields fréme third

was from M1 mixture designed for organic farmingdan regrowth were obtained from M1 and M3 mixtuBattylis
simplified mixture M3 and the worst yielding wasfn  glomeratd. The share of alien grass species and weeds
market mixture M2. Yields of M1 mixture were impexy increased in both.

Table 4. Dry matter yield tta®) of pasture mixtures
Tab. 4. Plony suchej masy (t hamieszanek pastwiskowych

Mixture or model species NRI= Grouping
Year Cut P1 P> P3 Pa Mean ool I T
[ 0.67 0.59 0.60 0.47 0.58 0.08| 1.3.2 4,
Il 1.64 1.56 1.62 1.54 1.59 0.15 n.s. n.s.
2007 1 1.34 1.37 1.45 1.39 1.39 0.22 n.s. n.s.
\Y 1.00 0.96 1.61 0.95 1.13 0.1 3. 1.2.4
\ 0.51 0.49 0.50 0.61 0.53 0.12 n.s. n.s.
Sum 5.16 4,97 5.78 4.96 -
| 1.05 1.00 1.11 0.90 1.02 0.18 n.s. n.s.
Il 1.43 1.46 1.49 1.29 1.42 0.28 n.s. n.s.
2008 1 0.77 0.87 0.79 0.75 0.79 0.16 n.s. n.s.
\Y 1.69 1.58 1.68 1.66 1.65 0.14 n.s. n.s.
\Y 1.01 1.02 1.06 1.05 1.04 0.17 n.s. n.s.
Sum 5.95 5.93 6.13 5.65 -
| 0.40 0.38 0.41 0.27 0.36 0.12 n.s. n.s.
1] 0.83 0.87 0.74 0.79 0.81 0.26 n.s. n.s.
2009 11 1.74 1.86 1.92 1.51 1.76 0.28 3.2.1 4.
\ 2.09 2.10 2.01 1.96 2.04 0.20 n.s. n.s.
\Y 0.56 0.53 0.54 0.52 0.54 0.15 n.s. n.s.
Sum 5.62 5.74 5.62 5.05 -
| 0.29 0.24 0.28 0.25 0.27 0.09 n.s. n.s.
1] 0.27 0.31 0.27 0.24 0.27 0.14 n.s. n.s.
2010 1] 1.22 1.20 1.25 1.16 1.21 0.18 n.s. n.s.
I\V* 1.43 1.39 1.43 1.41 1.42 0.17 n.s. n.s.
Sum 3.21 3.14 3.23 3.06 -
Total (2007-2010) 19.94 19.78 20.76 18.69

*- only 4 cuts due to excess moisture; **- groupmgxtures with respect to the significance of diffieces

n.s. —not significant
Source: own study

Table 5. Dry matter yields ") of meadow mixtures — years 2007-2010
Tab. 5. Plony suchej masy (t hamieszanekgowych - lata 2007-2010

Years cut M1 M2 M3 M4 Mean | NRlo- | GrOLl‘lp'”g -
0.01
i 3.03 1.97 1.79 2.05 221 0.29 1| 420,
o7 LT 1.49 1.86 1.22 1.71 157 018 2.4 1. 3
i 2.29 1.04 1.79 2.05 2.02 031 1| 4.2.8
Sum 6.81 577 48 581
| 360 | 295 | 396 | 3.08 | 3.40 031 31| 42
oos LT 322 | 304 | 278 | 340 | 311 0.46 ns. n.s.
i 167 126 | 117 | 172 | 1.45 031 | 4.1.] 23.
Sum 8.49 7.25 7.01 8.2
| 3.02 2.29 2.71 2.04 251 0.35 1.3 2.4
o0e LT 255 233 253 1.04 2.34 0.49 ns ns
i 2.11 1.80 1.79 1.79 1.87 0.44 n.s) ns
Sum 7.68 6.42 7.03 577
i 0.01 075 0.82 053 075 024 1372 4
o100 2.20 2.29 2.03 1.61 2.03 027] 2 1.B. 4
I 1.15 1.40 1.69 131 1.39 0,37 ns) ns
Sum 4.26 2.44 454 3.45
Total (2007-2010) | 27,24 23.88] 2428  23.28

" Grouping objects with respect to the significantdifferences
n.s. —not significant
Source: own study
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In the year 2009 the yields of mixtures were gligh of sown mixtures and the development of communities

smaller and markedly worse than in the 1st cuhefyear
before due to low temperatures in spring and prdioge
sward degradation. The most pronounced yield dedlias
noted in model object M4 (mainly in th& and 29 cut) and
the largest yield was obtained from designed méxtuil.

adapted to habitat conditions. However, propercsiele of
species and varieties and multi-species compositbn
mixtures may slow down this process in subsequeatsy
due to diverse developmental dynamics of particular
components.

In the 29 regrowth the differences were insignificant,
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