Y

gE EFFECT OF SOIL WATER REGIME ON VIGOUR

OF

SPECIES OF PERMANENT GRASSLANDS

M. Veseld, J. Mrkvicka

Czech University of Agriculture, Faculty of Agronomy, Department
of Fodder Production, Prague, Czech Republic

Soil water regime is one of the most important factors affecting distribution
and vigour of meadow species. Water regime (hygrosery) is influenced by
many uninfluenceable ecological factors. based on medium indication values
of the stand, grassland sites were divided into five ecological stages according
to water regime: xerophytic, mesoxerophytic, mesophytic, mesohygrophytic
and hygrophytic. Average dominance and presence was calculated on each
stage of hygrosery in 102 species. As a standard for the level of vigour, index
of occurrence (Iy = P.D/100) was used. 10 most vigour species were deter-
mined for each ecological stage according to the indices of occurrence. Xero-
phytic sites do not allow existence of quality cultural species. This stage suits
the best to narrow-leaved tall fescue species. On mesoxerophytic stage two
grass species are of greatest vigour and of fully distinct requirements for the
content of available nutrients. Arrhenatherum elatins is dominant in good soils,
whereas Nardus stricta, Festuca ovina prevail in oligotrophic soils. Of cultural
species flexible Festuca rubra grows well here. Highest index of occurrence
in mesophytic site in oligotrophic soils have: Nardus stricta and Agrostis
tenuis, while Alopecurus pratensis, Festuca pratensis and Dactylis glomerata
are dominant in mesotrophic to eutrophic sites. Good vigour is manifested here
by cultural grass species. Mesohygrophic site with reduced soil aeration is
dominated by low sedges and other unsuitable herbs. Air deficit in soil of
hygrophytic sites is made impossible by existence of cultural grasses and
clover crops. Dominant species are high sedges (Magnocariceta) and other
indicators of strong waterlogging.

Water regime; vigour of species; index of occurrence
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Onditiong significantly their competitive and production capacity.




Vigour of these species cannot be considered statically but always dynay;.
cally and under ecological aspect.

Literary data on dependence of vigour of meadow components on the Jeyy
of various ecological factors are rare. It is implicated by ambiguity of critey,
in studying of the level of vigour and time demandingness in long-tepy,
investigations. The definition of vigour alone is grasped by different authgy
in different way. Braun-Blanquet and Pavillard (1920) considg
vigour an equivalent analytical and sociological character which designateg
the degree of development and prosperity of species in certain community,
Moravec et al. (1994) suggest that the vigour is an important property of
plants in community which is hard to be measured and therefore mostly
estimated and by authors expressed by four-member scale by figures op
graphic symbols. In majority of phytocoenological studies you cannot meeg
evaluation of vigour using the symbols. Reduced vigour only is usually pre.
sented. Krajovid et al. (1968) indicates that quality traits of the stand
should be supplemented by vigour of species. He states that one speci
thrive well in lower area distribution and other one grows bad in
numbers. Thus it is recommended to evaluate not only degree of coverage,
but also vigour by three-degree scale. A detailed study on utilization of dif-
ferent plant species as biological indicators is presented by Clements
(1920). Klecka and F abian (1934) pointed out an importance and signi-
ficance of many biological indicators for ecological characteristics of slands.
Indication values of grassland plants were determined by Elle
Zeller (1950) and Klapp (1957).

Indication properties of species were in the centre of attention of Ra-
menskij et al. (1956), who worked up distribution of different species
growing in grasslands into individual ecological series. He gives that a full
vigour of species may be developed only in its ecological optimum when
individuals reached the full development.

De Vries (1957) calculated indication values of most distributed spe-

cies as based on frequency. Regal and KrajEovi& (1963) staffy tlljlz
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range of site amplitude for major species growing in our conditions.
indicates that vigour and competitiveness of species are not stable g]tlfllltlels
but they are modified by ecological conditions and age of iz‘zgilVlde’tg
(Regal, 1967). Baldtova-Tuldckova (1955, 1957, 1966) deals W‘o.
induction of some ecological factors by means of species com Hosition of
communities as based on indication values of the species for asz,ussmemss‘
meadow and grassland phytocoenoses. After Moravec etal. (1994) &4
land vegetation may be used as complex indicator of water regime.
Vigour of species should be considered in wider conception as & "
property, including competitive and production capacities, adaptab!
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ecologlcal condlll(?ns, ability of intensive vegetative propagation, dissemina-
ion and regeneration as well.

M ATERIAL AND METHODS

Vigour gnd interspecies competition is complexly affected by a set of
eCological factors and their stages. Thus, presentation and particularly domi-
pance of each s.p-ecies in different stages of water regime is a result of inter-
species competitive relationships conditioned by vitality.

projective dominance (D) and presence (P) of different meadow species
were in thei centre of authors’ attention. In the years 1980-1995 920 naturzﬁ
grasslands in the territory of the CR were analyzed. Different species com-
osition has_beep recorded in each floristic diagram directly in percentage of
reduced pl‘f};ectlve what allows a synthetic data processing. The prcvavi]inU
majority of stands was analyzed in spring aspect before the first cut. )

On each ecological stage of hygrosery average dominance and presence
for 102 meadow species have been calculated. As a standard of the degree of
vigour index'of occurrence (/y), which represents a hundredth of procTucl of
average dominance and presence (I, = P.D/100), was used. Index of occur-
rence expresses pgrcentagc of area taken by an investigated species of the
fotal area of certain ecological degree of water regime. Within hygrosery
fi've-degree ecological series. For each ecological stage 10 most vigour spe-
cies according to the greatest indices of occurrence were determineii. A

RESULTS AND DISCUSSION

Water air regime of soil are ignifi i
- Zgld (1;)1 regime of soil are among most significant factors which
. istribution and vitality of meadow species. Its action is of direct
neously Character wh‘ereby a number of induced effects are applied simulta-
propei/' m \(;1vesp)te of other factors, particularly in despite of chemical soil
rtes. Wate ent in soil is given ¢ : k
. Zitc,r contL'nF in soil is given dl.).OVC all by groundwater table. Its
B an 'LO[]]pf)Sltl()n may be as positive as negative in pratotechnical
temp'erata er regime of meadow soils is affected by a lot of factors: precipitation
Ures ‘v . . . s . . - 5 : ~ . . :
. ﬁe, soil [exl;uc, gradients of slope, exposure of terrain, nutrition,
uency of utilization. The level of water regi i ing
thre q 7 . The level of water regime is changing
Ughout the year. ) e
ased ki ndicats :
) div'((jm mean indication value of the stand (Regal, 1967), the site has
E lhed 1nto five ecological stages of water regime.
phyti 1 Wik !
fully iHC()nz,/ ¢ ecolpglcal stage (Hi), which in view of meadow aspect is
E oy ¢« enient site, does not allow an existence of quality species (Tab. I)
X 1 1 1Q pAe 10 4 3 r , ;
ception 1n this ecological stage is Lotus corniculatus (I, = 2.18)
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i  te ot distributed grassland species in xerophytic site
I. Indices of occurrence of ten most distributed grassla I

Species Iv - :
Festuca d. sp. 14.48
Poa pratensis ssp. angustifolia 578
Hieracium pilosella 3.42
Agrostis tenuis 2.31
Lotus corniculatus 2.18
Euphorbia cyperissias 2.16
Medicago fulcata Ll
Thymus d. sp. 1.58
Plantago lanceolata 1.51
Agrostis prorepens ssp. giganted 1.42

which in these conditions is of a great vigour, h('>we'ver f)f minim.m‘!/‘;‘;1vzz<?dntfc,
tion capacity. An important species of xer()phyll‘c m?es s {—.)(])[{l[,)’\:[,“\ :\ }:sl)[
angustifolia with strongly incrustated leaves. Thx's ecologica .s dcf;,;l,‘f\ ,-Lh
to narrow-leaved fescue species (Festuca valcﬁs‘lﬂam, ‘Feslu(a /m.,..ﬂvj\/()\ [fl(l{.
Festuca ovina, Festuca duriuscula and others) of low 199(1 vztlu.a:: 1311,1.1?0;]..
sp. (I, = 1.58) and Plantago lanceolata (I, = 1.51) exhibited greatest vig
( . )llbs. 3 1 i~ cite
dmlgnecgh:l (1967) gives good indication V’dlLIICH of spc‘u.cs on x‘CI'ul(»:;;./r'?'it[;l}l;
for Coronilla varia, Daucus carotd, I‘I_\‘pcljzc'u-/n [J(?Ij/()l(l)‘[!/ll-, m ,..’I{{t,lglc
media. Greater dominance of these species indicates l,hal a site :t L s.ul‘:ucql
for intensive grassland management. Rychno Vs ka <::1 al. (1 )m‘l_ suziu»u
distribution of xerophytes mainly in warm regions of lhcv C“R\;n(lmzw
species in species combination are narrow-leaved lescuc‘ spg:u; lvcdlycg—
valesiaca, Koeleria gracilis, Bromus erectus as well as xerophilous sedg
Carex humilis). TR _—
In the second stage of hygrosery — mesoxerophytic sites (H») 4,;\,\,:;1[( i

nathertmn
of cul-
tion also
7/.{1/(),]_\‘/‘-‘.
[ oceul”

5

S

species are of greatest vigour with fully c1i1‘1‘§1‘§11t de%nz}nd.s l()’)r thu
available nutrients (Tab. IT). Under good nutritive sm]_leglmg AI /‘/;,
elatius is dominant, while Nardus stricta prevails in (.)llg(alr().phlc M)"
tural species flexible Festuca rubra thrives wcl.l.. apd in gm;mrgu[llH ,
Trifolium repens and Poa pratensis Ssp.A(mgusn./()./lu.‘Thoug? c‘\lzi‘i‘,\ ;
is of relatively great vigour, its production ‘capaclly is IO\A/QI. Inc I(.v’i.\" w
rence of other quality components are as follows: Dactylis (Q{(){l!.( ’/j,\/ ;
Trisetum flavescens — 1.34; Trifolium pratense — 1.85; Lotus corniculatit

02
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164 SCIENTIA AGRICULTURAE BOHEMICA, 28, 1997 (3

I Competition of ten most distributed species in mesoxerophytic site

Species Iv
e e
Arrhenatherum elatius 7.11
Nardus stricta 7.01
Festuca ovina 4.94
Agrostis tenuis 4.92
Festuca rubra 391
Poa pratensis ssp. angustifolia 3.67
Trifolium repens 2.45
Calluna vulgaris 2.26
Festuca rubra 213

Neither this stage of hygrosery is suitable for intensive grassland manage-
ment. Xerophilous species prevail here, but in dependence on nutrient re-
serves some more quality grass species and legumes are present in this stage.

Mesophytic site allows an existence and full vigour of the greatest number
of species and therefore increased competition occurs here (Tab. III). With
respect to extraordinary and frequent predominance in oligotrophic soils the
highest index of occurrence was recorded for Nardus stricta (L= 9.07).
Rychnovska et al. (1985) call attention to the distribution of matgrass
particularly in colder regions rich in precipitation and in soils where crude
humus is accumulated. Greater distribution has been reported in soils poor in
nutrients where other concomitant species are: Deschampsia flexuosa, Sien-
8lingia decumbens, Potentilla erecta and other acidophilous species.

In mesotrophic to eutrophic mesophytes Alopecurus pratensis, Festuca
Pratensis and Dactylis glomerata are dominant, while Agrostis tenuis and

Festuca rubra prevail in oligotrophic soils. All cultural grasses here manifest
4800d vigour. Relatively high indices of cultural legumes were recorded for

Tflfolimn repens (2.54) and Trifolium pratense (2.27). Relatively high index
of occurrence was determined also for more hydrophilic weed specics Des-
Champiq caespitosa what confirms that this species stays also in drained
Meadows
MeSOphylic site
Water creqpeg
Mitriens jp, (f,
.
€s0
™ sprin

adequately supplied with underground or precipitation
the best conditions for permanent grasslands. In abundance of
i1s ecological stage, cultural grasses prevail and Trifolium repens
pratense of legumes.

hygrophytic sites are affected by fluctuating groundwater table early
& Wwhere is a strong abundance of water and soil is poaching. In
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v

[v. Indices of occurrence of most distributed species in mesohygrophytic site

\
| I11. Indices of occurrence of ten most vigour grassland species 10 mesophytic site

‘\
“\ Species v \1
“ /4 — Species
‘\‘ Nardus stricta C Iv
arex d. sp.
“\ Agrostis tenuis p- 15.75
) Deschampsia caespitosa
Alopecurus pratensis 7.02
_ . Alopecurus pratensis
Deschampsia caespiiosa 5.81
‘ ‘ i [ Nardus stricta
I Cestuca rubra ) 4.10
‘ ) . Molinia coerulea
| I Festuca pratensits 4.06
I ‘ Ranunculus repens
‘ Alchemilla d. sp. 4.03
I | _ ] Juncus d. sp.
| \ Dactylis glomerata ’ 3.83
\\ Trifoli o Phalaris arundinacea
‘ U‘ rifolium repens Eaui 3.55
I I L quisetum palustre
| U‘ Trifolium pratense s 2.66
‘ cirpus silvaticus
l‘\ 2.65
\\
\ : . y
‘ summer groundwater table falls. Low sedges (Parvocariceta) and other < of occurre .
: : 3 : ; 3 ) ] rrence of most distri s :
invaluable species, particularly Deschampsia caespliosd, arc dominant in st distributed species in hygrophytic site
‘ mesohygrophytic sites with reduced soil aeration and in deficit of available Species
nutrients also Nardus strictus, as a species with extraordinary flexibility in Carex d. sp. E
view of soil water regime (Tab. IV). Of quality grass species the greatest s strict 28.14
. 1 i i . g N : S Stricta
“ vigour 18 manifested by Alopecurus pratensis while other species have sig- ; 4.00
I . . . D . . uncius
ki nificantly lower indices (Poa trivialis — 2.08; Lathyrus pratensis — 2.07; s 2.3 167
| ‘ \ Festuca pratensis — 1.89: Festuca rubra — 1.56). Agrostis canina 10
| I ““ Air deficit in soil of hygrophytlc. 51tes.d0cs not allow an existe Phragmites communis
‘ g “\‘ cultural grasses and legumes. This is a site poachy throughout the year i i 3.04
A u‘ (Tab. V). Of higher quality grass specics, Poa trivialis exhibits satisfactory Lotus uligi it 1.94
bl . D . . us uliginosus
\ | ‘ vigour (I, = 1.42) and Lotus uliginosus (Iy = 1.74) of legumes. Maximum . il 174
‘ ‘\ vigour has been confirmed by tall sedges (Magnocariceta) and other phytoin- eschampsia caespitosa e
| 5 - . ~ -3 1 v1pQ .0
‘\“ dicators of strong waterlogging. It has been proved that a flexible species Ranunculus repens ;
Nardus stricta shows greater adaptability on hygrophytic stage compare L Equisetum palustre 1
- 1.59

| with typically hydrophilous species Deschampsia caespitosd. R
I sk 4 et al. (1985) report that in the site with surplus of stagnating W
altogether formed by species of low feeding value (sma

f \“ communities are i
‘ ‘ . P C s
il sedges, cotton grass or rushes). In lowlands on waterlogged and inundfy o Cirsiu ’

) aterlogged and Giycerid B m palustre and Filipendula ulmari is indicati

e e imaceat, O i la ulmaria. This indication of moisture

rent sites is of practic i i
s ical meaning particularly f
cularly for assess-

| \“ sites tall sedges (Carex gracilis) or grasses
( I maxima and Phragmites communis) grow more frequently. Jicators :;ent of purposefuln ¢ drai
toindicd apte ess of drainage, many hygro
t : > phytes however can be easi
sily

il Regal (1967) reports of 90 studied species as significant phytot! wing t© fluctuati
H of hydrophytic sites: Scirpus silvaticus and Caltha palustris. Th lol!(f il g € change | 19“ f)f gr(‘)undwater table.
‘ m species have a good indication value for water deficit in soil: s’%;’!g('/zad‘ eﬂe“ed inti v];fv;)t'al'lty O't s W0 C IR, 0t e DAL
‘ W y . 1ability of composition of grasslands. For this reason( re)j
| 166 SCIENTIA AGRICULTURAE BOHEMICA, 28, 1997 ar 18 ENTIA AGRICULTURAE
BOHEMICA, 28, 1997 (3): 161-170 167




versely from investigations of variability of grasslands and quantitative com.
position of components their vitality can be examined.

Grassland communities are marked by their significant fluctuation ang
ve ecological factors, i.e. to water and ny.

great sensitiveness o main decisi
»f management which affect species diver.

tritive regime and to the method ¢
sity of the species.
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BSELA, M. - MRKVICKA, J. (Ceski zem&d&lska univerzi )
;’/raha, Ceski republika): (Ceska zemSdelskd univerzita, Agronomickd fakulta,
jjv vodniho reZimu pidy na vitalitu lu¢nich druhi fe -
Xch- ucnich druhii v trvalych travnich poros-
gcientia Agric. Bohem., 28, 1997 (3): 161-170.

Vodni 1‘6%}131 Pud?/ je vedle vyzivného reZzimu jednim z vyznamnych faktor ovliv
gujicich rozsireni, vitalitu, kvalitu a konkuren¢ni schopnost druht v trvalych lu¢nicl
; e} u : ulire s alych lucnich
orostech. Na péti stupnich vodniho rezimu jsme se zaméfili na zjiStovani projektivni
inance a prezence jednotlivy ruhi e : A ok
d?’md‘, : tr'p e ] vl?tllvych dluh’u: V letech 1985-1995 bylo analyzovano 920
prlf? .nlC} dVEﬂLl porost. Zastoupeni jednotlivych lu¢nich druht bylo v kazdém
floristickém snimku zaznamendano v procentech redukované projektivni dominance
PorOSfY byly analyzovédny v jarnim aspektu pred prvni seci. Na kazdém stupni hy*A
roserie byla .vypocltana primérnd dominance (D) a prezence (P) pro 102 luénic?:h
drul?U- lProl v1tilltu’dmhu byl pouzit index vyskytu (/,), ktery vyjadiuje procemuélllﬁ
podil 'p ocd1y,,l tcr)v/_sled()vany druh zaujimd z celkové plochy urcitého ekologického
stupné vo nil(? u—,umun(l‘, = P.D/100). Pro kazdy ekologicky stupeii bylo stanoveno
10 nejvitalnéjSich druhl podle nejvysSich indexi vyskytu
) lXerﬁﬁtrJ_ c;lio]ogwliy slupcf) predstavuje zcela nevhodné podminky pro rozvoj
ulturnich dru 1'u.tra’v. Z legumindz vykazuje dobrou vitalitu Lotus corniculatus (I, =
2,18), ale s minimalni produkcni schopnosti. Tab. I dokumentuje indexy vysk‘l
. v v Vv . ~ o ] ) ‘v U
36];2151ﬁren,ejilcl.1 (.!CSCtI druht na tomto ekologickém stupni vodniho rezimu ktZr)’/
yhovuje uz o'llstym druhtim rodu Festuca (Festuca valesiaca, Festuca ovina, Fes-
tuca pseudoovina, Festuca duriuscula aj.). Vyzn: y je i terst
- e i ). Vyznamnym druhem je i Poa pratensis
1' sp. angustifolia vykazujici hor$i kvalitu listd, které jsou silné inkrustoviny. Z b l
in vykazovaly vysokou vitalit j verissias, Tl s 3 0 ",
< u Euphorl YPerissi s
e I hia cyperissias, Thymus d. sp. a Plantago
Na mezoxerofytnich s iStic j j
b DL o.iytm(,h stanoviStich (tab. II) je nejvys$si vitalita u dvou druht trav se
Cela rozdilnymi poZadavky na obsah pfi ych Zivi i
D 7 [y a obsah piistupnych Zivin. Pfi pfiznivém obsahu Zivin
henatherum elatius (I, = ez yC i ni g
i i e (£ : 7.11), .kdu:zto na chudych oligotrofnich piadach
e ni\ 0L, Wnﬂa tom.lo étupm ptevazuji suchomilnéjsi druhy a podle
. m pr'lbtlilpujil kvalitn€jsi druhy trav a jetelovin (Festuca rubra, Poa
oliun p. augustifolia, Festuca pratensis) a pfi pastevnim vyuziti i Tri
B iti porostu 1 Tri-
Votab. 111,
. LTI . i s e
. kt]eré quetl‘:n.)i md?i}’ YYSkytll nejvitdln€jSich druhd na mezofytnich
i stupn} VOdmhm(Mvn.qu roz8ifeni a plnou vitalitu nejvétSimu poctu druhi. Na
o rez fi : zivin prevladaji i ligo.
ezimu pii dostatku Zivin prevladaji kulturni trdvy. Na oligo-

lrofm'

¢h pidach j ; >

skyty ([vp_ 9C(1)17JC predominantnim druhem Nardus stricta s nejvy$§im indexem vy-
Prateng;, ,07). V mezotrofnich az eutrofnich mezofytech dominuje Alopecurus

, Fe atensis j

k- viugfz)pmtums a Dactylis glomerata, kdeZto na chudSich padéch Agro-

Vi Omilné'; ,02) a ’Festuca rubra (I, = 4,29). Pomérné vysoky index vyskyu; ma
381 plevelny druh Deschampsia caespitosa (I, = 4,33)

S teny;
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‘ Indexy vyskytu nejroz§ifendjsich deseti druhii na mezohygrofytnim stanovisti jsq,,

uvedeny v tab. IV. Jednd se o piidy s omezenou aeraci. StanoviSt€ zde ovladaji pye.
‘ vazné nizké ostiice a dalsi nekulturni nekvalitni druhy, zejména Deschampsia cqey.
pitosa a pii nizké zdsob& pfistupnych Zivin Nardus stricta (I, = 4,10) a Molip,
‘ coerulea (I, = 4,06). Z kvalitnich druht trav zde ma nejvétsi vitalitu Alnpw;um

Sifuj se zq,
re aj(

Hygrofytni stanovisté znemoZiiuje pro nedostatek vzduchu v pid€ existenci ky).
turnich druhfl trav a legumindz. Maximalni vitalitu maji vysoké ostfice (1, = 28,14),
‘ dale Juncus d. sp., Agrostis canina, Phragmites communis a jiné druhy indikujici Silng
zamokieni piidy. Z husté trsnatych trav mély vysokou vitalitu Nardus stricia (], <
4,00) a Deschampsia caespitosa (I, = 1,61), z kvalitn&jsich druhti mély uspokojivey
vitalitu Poa trivialis (I, = 1,42) a Lotus uliginosus (I, = 1,74).

Hodnoty indexu vyskytu jednotlivych druhii na péti stupnich hygroserie dokumen.
Il tuji vitalitu t&chto druhd a podle jejich rozSifeni a konkurencni schopnosti mtizeme
“ usuzovat na dal3i pratotechnicka opatieni v trvalych lu¢nich porostech.

vlhkomilné druhy, napf. Ranunculus repens, Juncus, Scirpus, Equisetum palu.

‘ vodni reZim; vitalita druht; index vyskytu
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