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Foxtail stand type (Alopecuretum) represents a plant community with certain
dominant species which are prevailingly growing on mesophyte to mesohygro-
phyte sites in all production regions. The study has been aimed at evaluating
of the changes in dominance of different agrobotanical groups and species in
the years 1995 to 1996. The investigations were carried out in original stand,
at fertilization Pso Koo and Nooo (+PK). High total representation was re-
corded in fertilized variant Nooo P4o Koo, in original stand 10% decrease and
in area with application P4o K100 18% decrease of this representation appeared
in the last years of investigations. The greatest representation of grass compo-
nent was in the N fertilized variant (94 %) where legumes were reduced and
other dicotyledonous species decreased. The highest percentage of dominance
of Alopecurus pratensis was recorded when N was applied. Dominance from
78% to 59% was falling gradually in the years of investigations and other
dicotyledonous stoloniferous grasses were spread. Yielding capacity of
Alopecureta is variable and affected by trophosery and hygrosery of the site.
In original stand the stands of dry fodder ranged from 10.82 tha™! (1967) to
‘ 2.81 tha™ (1983). Average yield of dry fodder in the control variant over
| 30 years amounted to 5.21 t.ha™'. Increase of the yield of dry fodder compared
| with the control was recorded at PK-fertilization alone, that is by 7.6%, i.e. by
‘Q‘\‘ 5..6 tha™'. Annual nitrogen fertilization at the rate 200 kg N.ha™! (+PK) had
I significant influence on the production of above-ground biomass. The highest
“““ ‘ yield (15.98 t.ha™') was found in 1967, on the contrary the low yield was in
I the dry year 1989, i.e. 4.25 t.ha™". Nitrogen fertilized variant was more yielding
| by 67 % in 30-year investigation compared with the control. Variants fertilized
| ?}?ly with PK do not show statistically significant difference compared with
\“‘ € control areas and variants with application of 200 kg N.ha™! (+PK) are

Statistj el - . s .
I Y 1?‘_‘“‘11}' significantly different from unfertilized ones on both levels of
| Significance,
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INTRODUCTION

Natural grasslands are floristically very differentiated plant communitieg
Their production capacity, nutritive and dietetic value depend above all gr;
species composition of the stand. Different plant species are quantitatively
and qualitatively significantly different.

Stand type as a phytocenological category represents plant community
with certain dominant species (edificators) which are accommodating to eco.
logical conditions of the site, subsequently affect the yields and quality of
fodder (Kletka et al, 1938). Different meadow types are distinguished
from each other not only by quality, real and potential yielding capacity, but
also in view of their non-production functions in the region (Rychnovska,
1985). Foxtail meadows (Alopecurus) represent one of the most yielding
stand types. As reported by Regal, Vesela (1975), Klimes (1997),
Holubek etal. (1997), they are represented by 10% of cenosis of the total
area of permanent grasslands. These are three-cut meadows, only in higher
altitudes with shorter vegetation season they give two cuts.

In practical meadow management foxtail meadows are classified into
higher degree of intensity of management. Kledka etal (1938), Regal,
Vesela (1997), JanCov i¢ (1997) etc. consider Alopecureta as meso-
phyte to mesohygrophyte stands. They are distributed in all production re-
gions and exceptionally they appear also in subalpine zone. They have
optimal conditions in floodplain and alluvial soils. Kle¢ka et al. (1938)
report that main factors deciding on dominance and viability of meadow
foxtail (Alopecurus pratensis) are moisture and nitrogen. According to
Tomka (1974), Regal, Vesela (1975), Velich, Strafelda
(1975) freely tussocky grasses represented in Alopecureta loss the viability,
species reduction appear and gradually rhizomatous grasses are distributed.

Yielding capacity of foxtail meadows are very diverse (Kraj Covit e
al., 1968; KrajCovic, Regal, 1976; Regal, Veseld, 1975 etc.).
Under optimal moisture conditions and good reserve of nutrients in soi
10 tons and more of hay per 1 ha can be obtained.

MATERIAL AND METHODS

The trial with long-term study of botanical composition of the stand and

yielding capacity was founded in 1966 in Cernikovice, Benegov regiom ©
very fertile floodplain meadow of mesophyte to mesohygrophyte characte®
The locality is situated at 363 m above sea level, with average suil of pI¥°
cipitation 617 mm and average annual temperature 7.8 °C. Und
water ranges from 0.1 to 0.7 m under the soil surface. The great soil grovP
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eyic, soil texture (0-0.2 m) — loam, pH -
S = 0.41, CIN; = 7.07. i UEEl =, S5 o = 2085
T.he .trlal was establis‘hed by the method of randomised blocks in four
repllcanons. The area of experimental plots was 30 m?* (5 m x 6 ). The
following variants of f.erti]ization were chosen for evaluation: 0 — P. m;{. e
Naoo P40 Kio0o. The basic form of fertilizer was ammonium nitrate w‘;(t)h li(l)r(ie_
stone (LAY 27.5), the rate 200 kg N.ha™' was split in the ratio 3:1 in sprin :
and after first cut. Phosphorus (40 kg.ha™) was supplied in t.he f ‘.P v
superthSPhate in autumn and potassium (100 kg.ha™) in potassium Ollin i
applied in autumn and from 1985 after ic riEka,
1888).. . after the firstcut (Velich, Mrkvicka,
Floristic Compogxtlon of phytocenosis was evaluated always close befor
the harv.est of the first cut .when aspect of the stand (grasses in growth ph :
of .headmg‘) allowed to d1§tinguish well different species. Thz methSdaS(‘fC
estimate of .re(iuced prOJectlve representation (dominance D) expressing s O‘
fﬁcel Shalref(lgl '/01)] wl;nCh covers different agrobotanical groups and specige:(l)lr;
the level of height of cut, i.e. about 50 mm above soil
i _ face. The total area =
100% = % D + % of blank places. To r inaceu e the
/ of b ) S. reduce inaccuracy of estimat :
;nethod of gradugl division of the total dominance into morpholovic;llles cgltc
erent agr.obota.mcal groups and into different species. Expressionoof S yecie;
composition of phytocenosis of permanent grasslands in % of projectiF\)/e re-

duced d()IIllIlallLe bCCaIIle iu“y l)]e\/dlh“ met ()(l n ll € studies o \%'4
7 g S n meadO

RESULTS AND DISCUSSION

In origi { i

P rzlgrlﬁr::éntt(:él.axfl’staand‘except Alopecurus pratensis the following species
L e Thé o lpiatenszs (.11%),‘ Festuca pratensis (10%), Holcus
B .. “% . Otha r(i:.p‘rcsentatlon of legumes (mainly Trifolium hybri-
o rec(.)rdCd | erR icotyledonous species (16%) the greatest represen-
e in ztfzurzcullts repens (8%). Average representation of
TableIfrOm Wl{},’iChups n f1v§-year cyclgs from 1966 to 1990 is given in
ritiop Rhizomatmcre:ﬁe of representation of grasses follows under nitrogen
. represema?_us : opecurus prarens.is (87-59%) was the most spread
e 1c?n1 as beerj rctd'uced in all variants since 1981. On the
Bmiat, e ontro and N—tertlllzed variant representation of other rhi-

es was increasing, e.g. Poa trivialis, less Poa pratensis (from

Sto3s
%) and the speci
pecies (+) Ag s ifer
€ns occurred rarely (Ta(blzz I%)rosl‘” stolonifera, Festuca rubra and Elytria
in A oAl )

Vesela : ;
lopecum (1981) consider as the most significant components

s with high presence (P) of Elytrigia repens (P = 46%), Poa
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0. % of dominance of grasses, legumes and other dicotyledonous herbs i,

1. Total representatio s
0, Cernikovice

Alopecuretum in the years 1966 to 199 I Average dominance of grasses in Alopecuretum in the years 1966 to 1990, Cernikovice

s oy rcpr:s?na:ation % of dominance j . : % of dominance
of years in % other herbg yariant of yEaie rhizomatous grasses freely tussock grasses
— | meadow

19661970 Foxtail others cultural non-cultural

1971-1975 28 1966-1970 33.0 10.0 10.0 95

6-1980 143 1971—

Control 1221—1985 11.0 19’7/6—125733 i;g o o o

- Control - 5.6 6.0 19.0

1986-1990 15.0 1981-1985 25.0 9.0 8.3 26.0

19901995 135_\ 1986-1990 20.2 14.0 12.0 23.0

1990-1995 13.0 16.0 13.0 23.0

average

19661970 1966-1970 36.0 11.0 10.0 10.5
197121975 1971-1975 27.0 10.0 3.0 25.0
1976-1980 14.0 o 1976-1980 30.0 53 10.0 13.0
P4 Koo 1981-1985 133 1981-1985 18.3 7.0 10.0 18.0
1986-1990 L5 ’ 1986-1990 14.0 5.0 12.0 17.0
19901995 15 1990-1995 13.0 55 10.0 19.0
mmm 19661970 | 780 50 PP 0
1966-1970 99.0 1971-1975 86.5 6.0 2.0 10
1971-1975 e Ny Pag Ky | 197671980 87.0 10.0 1.0
1976-1980 [ 1981-1985 64.0 28.0 2.0 2.0
Nogo Pao Koo | 1981-1985 3.0 1986-1990 65.0 30.0 + .
19861990 28 1990-1995 59.0 35.0 . N

1990-1995 3.0

average

Domi :

mos;;)nre.l;lce of lc.egu'mes in the control variant varies from 1 to 9% (Trifo-
| Bt sz um, Trifolium repens, Trifolium pratense) and since 1990 distri-
espitosd athyrus pratensis (D = 5%) and Trifolium dubium (D = 2-3%) has

liu

schampsia cd

trivialis (P = 51%), Ranunculus repens (P = 44%), De i €N occurred. I wi .

(P = 54%), Festuca rubra, Festuca pratensis (P = 49%) and Alcltwntl!a 555 (11‘33%) Wh'e n wide range re.present'atlon of dicotyledonous species varies

P = 39%). Similar composition of accompanying species to A/(Jpeclllrm‘ 30%), Ta;axa re theyl are distributed in some years: Ranunculus repens (1—

pratensis is described by Krajdovi& et al. (1968). According 10 theoraSS Acetogg (1_275)14/12\0]ﬁcmale (2-14%), Ranunculus acer (1-7%) and Rumex

derground water and length of inundation he gives except the mention® © 180 ! Ireely tuSSO‘k nother 16 dicotyledonous species had rare occurrence (+).
He 2> distripy, ck grasses non-cultural species from original dominance are

Poa palustris and Phleum pratense.

species: Agrostis stolonifera, ‘
d species which can be removed

mentions distribution of undesire
totechnics.

2 ted .~
by PF 259, ). eszc— 10—23% (Holcus lanatus 7-35% and Anthoantum odoratum
Stang_ a pratensis dominated of cultural, freely tussock grasses in the

4
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[1I. Yields of dry fodder (Lha”l) at different level of fertilization in the years 1966 to 1995 5 <65
Cernikovice ) !
! T ¥661
Years Control PK Nygo PK Control [
v T €661
1966 10.71 11.23 14.58 1
1 +
1967 1082 | 1033 | 1598 ' 4451
1968 10.20 11.19 12.04 ' T test
1969 7.84 8.01 10.62 . 0661
1970 7.65 823 | 1083 : - 6861
Average 9.44 9.80 12.81 Average : + 8861
1971 6.32 7.74 9.44 ; 1 6T
1]
1972 6.83 7.62 10.75 ' 1 o861
1]
1973 534 5.46 875 :
1974 5.36 5.47 8.71 !
. T ¥861
1975 5.97 5.85 8.87 g
: + €361
Average 5.96 6.43 9.30 Average .
1976 235 253 6.40 : L
1977 4.67 5.48 10.61 _and T 186l
1978 4.45 471 7.43 = ; - 0861
1979 6.04 5.88 9.65 Ty T 6L61
L}
1980 481 5.74 10.40 e T 8L61
e
Average 4.46 4.87 8.90 Average tug g 4 161
i
L] =
: 9L61
In the variant fertilized with Pao Kioo representation of legumes (8-18%)
is more stable and the other dicotyledonous herbs (13-19%).
Species diversity was markedly reduced at nitrogen fertilization (N2oo P
Kioo0), when of total representation (65-99%) rhizomatous grasses (91—98%)
were dominant and representation of dicotyledonous species fell. Legume
completely disappeared over the years. It is evident from the results 0
Velich, Strafelda (1975) that rhizomatous grasses with respect 1
greater capacity of reserve organs and to greater residual leaf arcd aﬁe;
cutfing and bigger ability of vegetative propagation are better adapted tO ucS
also higher rates of available N than less hardy, full-grown freely tU.SSO S
grasses. Distribution of rhizomatous grasses at increased N fertﬂiZﬂ“O'L 3
reported by Tomka (1974). He points out to distribution of not oﬂl')’ .
grown rhizomatous grasses, but representation increases even in low rhiz0!
tous grasses.
SCig
5 NTIA
< . ‘)5’10 AGRICU
999 (@) LTURAE BOHEMICA, 30, 1999 (2): 95-105

100

SCIENTIA AGRICULTURAE BOHEMICA, 30, 1

130 let = =—PK - pramér 30 let = = = N200PK - priimér 30 let |

- primé

Kontrola

Kontrola == ==PK = =~ = N200PK

l

1

1. Yields of i i
s of dry fodder (in tha ') at different level of fertilization in the years 1966 to 1995, Cernikovice

1

1

yield in t.ha , kontrola = control, primér 30 let = average over 30 years

Roky = years, Vynos t.ha
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V. Average )_/ields of dry fodder (in tha™') at different level of fertilization in the years 1966
t0 1990, relative values (control = 100%) and variance analysis, Cernikovice

‘ “‘: The most authors (Pronczuk, pawlat, 1977; Regal, Vesels,

SN 9
I lo81: Velich et al, 1982 Zelend, 1988 ““ka‘de.eFafl?f” e~
resént that increased nitrogen nutrition significantly reduces_og_g\}:\d spcgues period of years Variants of fertilization
I . s, o i viability are low- contr .
I;0mp05ition and at the same time their representation B d ; 966-1970 o P Koo relatively | Nygo (+PK) | relatively
ered in some components: ¢ s st e eany ! i e 88 103.8 12.81 135.6
I\ s rum) is one of the St S1g vant, 1971-1975 5.96
I The type of meadow foxtail (Alopecurem) > fevel, oF utition i 6.43 107.8 9.30 156.0
\ ] : stands. According to the € on an 1976-1980 476
‘ ductive meadow ; , 4.87 109.1
i highly pro . . 1966 to 1990 average yield 5.2 t.ha™ of . 8.90 199.3
; I long-term investigation in the years ; The lowest yield 1981-1985 3.45 3.82 110.7 732
\ g Table 111, Fig 1) in the control variant. The 10 yield of . & 2122
il hay was found (Table L, Flo- 15 d the highest in 1967 1986-1990 4.12 437 106.2
| "8 | was recorded in 1983 (2.8 tha of hay), and the W& =% | § 2 6.00 1457
| the stand wa h s ith Pao K average yield was 1991-1995 3.80 434
Vi (10.8 tha™). In the variant fertilized only with Pso 5100, rag o 114.1 747 1684
\ 56 tha of hay with marginal values of yields 3.3 tha (1198/J and LSD 0.05 F 0.4531 29.8155"
| .6 t.ha B A ha™') avera . ’
“\ 112 tha™ of hay (1968). At nitrogen fertilization (200 kg N & lggc% g it Tocten o
I lor.\g term yields 8.6 (ha™ with marginal values 4.3 tha” (1989) and LSD 0.01 F 0.4531 29,8155
I e . : shest yields of dry matter in inves: i 8155
\ 16.0 tha' (1967) were recorded. The DIgher Y of i yestioations (1966 fonit 7.0931
i tigated variants were reached in the first three years of IMVESHS b 7.0931
!
I to 1968). .o -
i 5 : - CC the
‘ - SRET f foxtail stands varies in dependence on
Stability of yielding potential 0 p nd at nitrogen which are decisi i 5
course of climatic conditions (Hrab&, H alva, 1987). aZ lend 1588 N rat. ive fodder species of long-term fertilized stands with higher
nutrition (Regal Vescla,1981; Velich etal, 1982; £€ 28 1 hy i
etc.) Pratotec‘}:mics particularly fertilization and uuhzatmrg are almm§ o\t/ eer "
). S ) . al an ; eferenc
: =g ‘hnovska et al, 1985). Regal af : es
factors affecting yields Ryc ' - 2 ctands, With
sela (1981) found average yield 5.7 t,hfq ! of hays in 32 _flo?uaxl b'mi‘ibrlowmo . . '
I orowing altitude yields of stands are falling from 73 tha™ 10 Sl 1 D.: Lukérsn’/o a pasienkﬁrstvo’(J(;J_ KI:)AJI)CO;”(; T ~ IR =1, RO B ik
| g ey ) rass husbandry). SPU Nitra, 1997: 129. '
I region even {0 42 tha in subalpine ZO“Z‘ tter and relative comparison HRABE, F. - HALVA, E. Vliv dlouhodobého hnojeni na prOduktivnostgtravnigh ti
\ , N sve-year dry ma er U ch porostt v pra-
\ Table IV documents average five-ye?

nenne oblasti Ceskomo;av v y I - y
i ské ysociny. ( he effect of 1 i i

| . . . . ’ . ; ol long term fertilization on prodmtiv1t
“‘ | ’ a l th teI tlh ngSIa“ds n spring region of the C b i i : y
| § . ‘ at arl;ni ) zech-Moravian nghlands). In: Proc. Theory and PI'ZIC[iLC

L. L in the gr
| only with PK do not manifest statistically signitics (+PK) were applied 4% JANC(g)\il:SCh;%ng?dry R s s sl By, AR T840,
| Il . ) e hen 200 kg N t.ha (+ were apPre o o > .. Ekologia trdvnych porastov. Ochrana biodi i
1| it with control areas and variants whe &1 e of signit! 100 of biodivers; ; : 4 iodiverzity (Ecology of grasslands. Pro-
tly different from unfertilized on both levels of s1& KLECKA, 4 iversity). [Skriptum.] SPU Nitra, 1997: 1-80. ©

i statistically significan :
€ory and pry

- FAB - : Picninafstvi
IAN, J. — KUNZ, E.: Picninafstvi v teorii a praxi (Fodder cropping in

I cance. » L o o Tymites) energ) KLy ctice). Praha, 1938: 590
\ ; ‘bilities ntain the stability of yields at WnH=e = oq. ES, F.: Lukagstyi ——
I ractical possibilities L0 mainta . o i GO of e P S n
| Wi =0 he results of the study of development OF SPE 2 oy K ands). [Skriptum, ¢ L. SECIEgE Naimn, DUl (s LnniEiey. o
I inputs follow from the T¢ S K). Under ex RAICOY 1 ZFJU Ceské Budgjovice, 1997: 1-140
| iti [ dow stands at long-term N fertilization (+P e M fast KRAj IC, V. et al.: Krmoving ke :
I position of meadow S -k (S’ ‘ncrease yields of foxtail stands Ver{type Eraslcovlcv . et indrstvo (Fodder cropping). Bratislava, SVPL 1968: 25-28
I 3 situations 1 ssible : - foxtal Slang, sy . V.: Biolégia a ekolégia trivnyc . o
I\ ordinary situations 1t 18 po . e of foxtal 5). [Synthec: gia a ekoldgia tradvnych porastov (Biolo -
| by supply of N fertilizers. At present optimally L,m.hled stanQS jes of gl'eater FRKVI(:KA); fhesised final report of the research target.) Bansk Bystrica \/géflgdl;;(()lo%y o
\ I . . S f aericultural soil in the territore: ceS: Mlegeng, .- = YESELA, M. - SANTRUC o ’ %
‘\ | provide ecological utilization ol ag e b desired subst® al Cengy, tilization RULER, J2 ¥yudifl Incntch porosil .t behatl
‘ “‘\ I protection of water resources against contamination y undes s € [urs H“ldi&té Xecutjye Concf)lf rr;edeW stands and species-rich communities). In: Proc. Conf. of
. . ~edi jzoma 0. il of CSOP: Regenerati 6 gasaaTin, dia ! y :
“ “w 1t will be quitable to increase the attemlondat brbectitlln;gtigzéd meado (25 d L 1. 1997. s egeneration of species-rich meadows, Hluk u Uh.
I 1l ; : i mooth- v '
i grasses, particularly of meadow foxtail anc s c A6 ]
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MRKVICKA, J. - VESELA, M. (Ceska zemédélska univerzita, Agronomick{\ fakulta,
Praha, Ceské republika):

Druhova diverzita a vynosy psarkového porostového typu (Alopecureium) pi
riizném hnojeni.

Scientia Agric. Bohem., 30, 1999: 95-105.

nstvo S uri-

5 mezohy&’
cim!

Psarkovy porostovy typ (Alopecuretum) piedstavuje rostlinné spolece
tymi dominantnimi druhy, ktery se rozdifuje pievazné na mezofytnich a i
rofytnich stanovitich ve v¥ech vyrobnich oblastech. Hlavnimi faktory rozhoduj!
o pokryvnosti a dominanci (D) Alopecurus pratensis jSou vldha a dusik. Cilem StUdle’
je vyhodnoceni zmén v dominanci jednotlivych agrobotanickych skupin 2 druhfl/\’ 4
tech 1966 az 1995. Sledovani byla providéna na puvodnim porostu, pfi hnojen!
Koo a Naoo (+PK).

g5 A8
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Nejvyssi celkova pokryvnost byla u varianty hnojené Noog P4 Kigg, u pavodnil
orostu doslo k 10% a u plochy s aplikaci P4o Koo k 18% sniZeni tét;) gkr vno]t(?
oslednich letech sledovani (tab. I). Nejvyssi zastoupeni travni sloikypbylg u vsﬁf
Fanty hnojené N (94 %), kde doSlo k redukeci jetelovin a ke sniZeni ostatnich dvo;-
geloznych druht.
NejvySsi procento dominance Alopecurus pratensis bylo zaznamendano pii aplikaci
N. postupné v letech sledovani dochazelo ke sniZeni dominance z 78 % na 59 %
ak roziiteni ostatnich dvoudéloznych vyb&Zzkatych trav (tab. II). Podobna tendence
Jominance psarky lu¢ni a ostatnich rhizomatickych trav byla u kontrolni variant
Kde doslo ke zvy$eni dominance volné trsnatych trav. Pfi hnojeni P4o Koo domin-mcyt;
v)’/béikat}"Ch trav méla klesajici tendenci a roz$ifily se volné trsnaté travy Zastou( eni
ostatnich dvoudéloZnych bylin bylo v pribéhu let téméf na stejné L'erVl'l.i ’
Vynosova schopnost Alopecureta je variabilni a je ovlivnéna trofosérii- a hygrosé-
i stanovisté. U piivodniho porostu se vynosy suché pice pohybovaly od 10,82 t 11:1‘
(rok 1967) do 2,81 t.ha__l (rok 1983). Primérny vynos suché pice u kontrolm: vari'a;lty
za 30 let Pyl 5,}1 t.ha ‘(obr. 1). ZvySeni vynosu suché pice oproti kontrole bylo
zazr’lamfanan(.) pl:l sar’nomem PK-hnoje?i, atoo 7,6 %,t.05,6t¢t ha~!. Ka¥doro¢ni
g:’jﬁ;ﬁi h;(;ji;;; (i(;vncocf(?(; 1;% I:Ii]hzll (b+PK?.£ni§lo vyrazny vliv na tvorbu nadzemni
byl v sushém roce 1989 (4 21% tha;la) I))uZi]k?mlsfn ; ro’ce 1'967‘ f niz'ky o
; A2 25t . nojend varianta byla oproti kontrole
ve 301§tem sledovani o 67 % vynosnégjsi (tab. III).
[roxfga;ltgcggge;i:s:;e PsKanle.;yliazovaly statisti?ky prikazny rozdil oproti kon-
R Varizm np 1bau l3100 .k% N.h?. (+PK) &= statisticky prikazné
Qo e ao ou‘ admzvlch’vyzvna’mnostl (tab. IV).
N_hnojzni (+PKS)l:/ lal ’Vy\./)OjC drl.lho}/ehov sloz'em lucnich porostid pfi dlouhodobém
A y;;1 yvkaljldpraktlclje rsoznv({stl E)ro u.drieni stability vynosd pfi ome-
. psarkov‘cﬁrc 0v tz} (eich.’ P’rl mlmor?lidnych .sxtuacich lze velmi rychle zvysSit
. Sou)éasny())sz.os wa voq’amm N—.hno’le. thlmélné vyuZivané porosty psarko-
. ; i zaJ?Dstujvl ekolog]ck.e vyuZiti zemédélské pidy v tizemich zvy-
any vodnich zdrojii pfed kontaminaci neZadoucimi latkami.
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