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elrova I Invaze druhd podéeledi Lithocolletinae v Evropé — pficiny, zpisoby, limity a ekologicky vliv.

rovedli jsme analyzu evropskyeh invazi druhd Phyllonoryeter platani (Stau din ger |870), P leucographella
Zoeller1850), P issikit (K um ata 1963), P medicaginella (Gerasimao v 1930), £ robiniella (C | e-
e ns 1859) a Cameraria ohridella D e schka & D imi¢ 1986 vychazejici z literdrnich udaji 1 vlastnich
ieeletyeh vyzkumi. Jsou diskutovany mozné spoledné vlastnosti téchto druhi, Jjejich pfudpuklrzldy k invazi,
piisoby jejich Sifeni, faktory ovliviwjici rychlost invaze a vlivy na hostitele, Je zhodnocen pozitivni i negativni
yznam techto druhd, 4. vliv na zvySovani druhové diverzity i jejich mozna skodlivost,
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Abstract

Novik J., Slamka P.: Degradation of seminatural pastures by local overmanuring with cattle or
sheep excreta. Ekologia (Bratislava), Vol. 22, No. 2, 143-151, 2003.

The aim of the research was to investigate the effect of overmanuring by NPK nutrients on soil
and sward degradation within the framework of 10 sites of pasture ecosystems during the years
1995-2000. The sites were situated in submountain and mountain areas of Slovakia (the Western
Carpathians), where Walachian way of grazing still survives. Soil samples from strongly
overmanured sites where animals stayed long while having regular rest from the overgrazed pastures
(young cattle) and the areas folded by sheep were analysed. There were found the high contents of
NPK nutrients in them. The contents of nutrients fluctuated within the following range: from
3912 to 8652 mg.kg' for total nitrogen (N), 131 to 216 mg.kg"' for phosphorus (P) and 527 to
1880 mg.kg"' for potassium (K). Content of humus on the investigated areas ranged from 5.3 to
13.6 %. Low ratio of C:N (6.9:1 to 9.9:1) resulting from C__ and N values reflects good nutrient
pool. However the concentration of K in soil exceeding 500 mg.kg™ is considered to be negative
in pasture ecosystem. There is no need to fertilise soils degraded in this way with K and P as has
been recommanded in the older agricultural literature, because the content of K and P in these
soils is high. The high concentrations of NPK in soil were tolerated mainly by ruderal weeds
(Rumex obtusifolius, Arctium lappa, Urtica dioica, Cirsium arvense, Aegopodium podagraria,
Anthriscus sylvestris, Capsella bursa-pastoris, Chenopodium bonus-henricus, Anthemis arvensis,
Stellaria media, Geranium pusilhon, Geranium pratense, Glechoma hederacea) an by some
good quality forage grasses. During the years weed grassland communities by dominance of
Rumex obtusifolius (6-43 %) has been established at the overmanured sites. There is a need for
secking methods suitable for soil and botanical degradation removing.

Key words: animal excreta, botanical degradation, livestock resting place, NPK nutrients,
overmanuring, pasture ecosystem, soil degradation
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Introduction

The oldest, traditional way of sheep and young cattle graz-
ing, so called rough grazing controlled by herdman or shep-
herd in the mountain regions has survived up to now. Under
this grazing style, the animals are during night and noon
break closed in the enclosures, which are either removing
regularly to the other place (folds) or stay for a long time
(sometimes even several consecutive years) on the same
place (resting places, staying cots). At the same time, fold-

2. Chvojnica I1. — Hlucha dolina (overmanuring by young cattle excreta as a consequence of 6-year resting,
of animals on the same area)

3. Pérnica — Strungy (overmanuring by young cattle excreta as a consequence of 5-year high stocking rate
on the pasture)

4. Zizrivi — Pod Ky&erou (overmanuring by sheep excreta as a consequence of an inappropriate sheepfolding)
5. Oravskd Poruba — Jamy (overmanuring by sheep excreta as a consequence of an inappropriate
sheepfolding)

6. Zubrohlava — Pod dvorom (overmanuring by young cattle excreta as a consequence of 2-year resting ol
animals on the same area)

7. Myto pod Dumbierom — Pri dvore (overmanuring by young cattle excreta as a consequence of 4-yecar
resting of animals on the same area)

8. Liptovsky Ondrej — Jochy (overmanuring by young cattle excreta as a consequence of 3-year resting of

Exposition

animals on the same area)
9. Spissky Stvrtok — Carna dolina (overmanuring by young cattle excreta as a consequence of 2-year resting

ing is utilized for fertilising of the grassland and for that the

Inclination
[]

folds ha‘l;e to be shifted every.day to a new place. If not, . of aniftials 61 the saifie aréa)
overfolding has strongly negative effects on the pasture as 10. Rokytov — Pod PleSom (overmanuring by young cattle excreta as a consequence of 3-year resting of
well as regular resting of animals on the same area for animals on the same arca).

a longer time. Thus, ovennanuring of tlie pasture and pro- Eight of the investigated sites (1. 2, 3, 6, 7, 8, 9, 10) were overmanured by young cattle and in two cases by

[sandy-ioam | "8 -
sandy-loam

Table 1. Abiotic factors of investigated sites

o g _FE i : p . S e sheep (4, 5). Grassland overmanuring by sheep is quite common in Slovakia (for example covers of Rumex alpinus
: i33s8ss gressive soil degradation take place. Excessive input of NPK in higher mountain locations). However, this overmanuring is a consequence of sheep folding, but not sheep grazing
© |sEiiEEzy nutrients into soil and heavy sod trampling by grazing ani- ( or resting as it is with cattle. Resting of sheep, i. e. their long-term staying on the same place, is very seldom.
R mals lead to development of vigorous and competitively Soil sampl!cﬂs in f;)llrdrep::ca;igng were tak}t:n lwice] a }:7;1‘[' in spri?g and autumn (onc(;: during tcllm period of
Z |855 888 s = . ; investigation) from the depth of 0-0,2 m. In the samples following characteristics were determined: content of
5 |[EEEEsEzasdl strong ruderal weeds as Rumex obtusifolius, Arctium lappa, goien) P 2%, P Wi i
w |8 8888888838 . . . L i | total nitrogen (N ) according to Kjeldahl method, content of available phosphorus according to Egner method,
I I AP Anthriscus sylvestris, Urtica dioica, Cirsium arvense, content of potassium according to Schachtschabel method, content of humus and pH/KCI. Ratio of C:N was
§ |sssgissigasl Stellaria media, Aegopodium podagraria, Anthemis calculated on the basis of oxidizable carbon (C, ) and total nitrogen (N ). The values of PK nutrients in soil were
z o éé E EE arvensis, Geranium pusillum, Chenopodium bonus- { compared with standard values according to Neuberg (1990). Botanical analysis was made according to the
© Fimicic £ic . . f ethy § jecti i e £t ies in t y
- 3838 o %) henricus and others (Klapp,1963; Lichner et al., 1983; Klapp’s method (1965), based on projective dominance assessment of the species in the sward
GiGisE & 5in i s g . i
- SRR : Voigtlinder, Jacob, 1987; Novak, 1992, 1997; Sur, 1994).
| = oloioin 3 . . qo e
ZE [B8288R88 At the higher altitudes of the Velka Fatra Mts, at the
* i sites overfolded by sheep the ruderal species Rumex alpinus | Results and discusion
) E? = 2z % hasbeendescribed by Kliment (1989, 1991) and Jarolimek
» 55 i e y o g : .
3 [EE 2 B l2gd etal. (1997) on places, previously overfolded by sheep. After minimum two-years resting of animals on the same place (sites 1, 2, 6, 7, 8, 9, 10),
£ |gfmimfmizis s, : ; : . : : . . . .
§ |semsecs,2E The aim of the research was to investigate the influence of overmanuring by high stocking rate of young cattle (site 3) or overmanuring by sheep fold-
=4 NN g @ BRI 02 . . v
§ gE : 832225 overmanuring by NPK nutrients from animal excreta (young
i ONZi> i . - -
. |=e Pl . cattle af‘d sheep) on thff soil and bOtflmcal_ degradation _Of Table 2. Agrochemical characteristics of the soil of overmanured sites in the depth of 0-200 mm (average of
8 |5z § | pastureinthe submountain and mountain regions of Slovakia. 4 replications)
@ i igi=i
€ [|EEREBRE S
225 g ‘g g:g %E};(g ) N, P Exceed!ng of| K Exceedi{wg‘ Cox | Humus
T = No Investigated stands * [ma.kg")|(makg"]| upper limit of |[mg ig™)| of upper fimit | (%) (%] PHkey | CiN
= : P of K
9 @ [y =
Bl LS H 1. |Chvojnica I. - Rajéula 5810 190 4.2x 840 3.6x 4.4 7.6 8.7 7.6
i A Material and methods 2. |Chvojnica II. - Hiuch dolina 5627 | 216 4.3x 627 2.7x 39 | 67 6.1 6.9
B izl EE 3. |Parnica - Strungy 5928 | 102 2.3x 527 2.3x 55 | 95 6.4 9.2
. == 258ESSS ) 4, |zazriva - Pod Kycerou 8652 | 142 34x 1880 8.2x 79 | 138 | 72 9.1
g [BEgscen?h - In 1995-2000, ten degraded pasture sites (3701150 m a. s. 1.) situated 5. |Oravska Poruba - Jamy 4752 | 150 3.3x 1531 6.6x 47 | 84 6.9 9.9
o Tic i SRS ainl ch sedi > : - 6. |Zubrohlava - Pod dvorom 5125 139 3.1x 742 3.2x 4.3 7.4 6.3 8.4
LLiEigf S ER Danyon flysch sediments and wealhe.red.laycrs of cristalline rock 7. |Msto pod Dumbicrom - Pri dvore 5197 | 196 4.3x 850 AT 49 | 84 | 53 | 94
naiEae 2B (granite, paragneiss and others) were studied. The brief ecological 8. |Liptovsky Ondrej - Jochy 5420 163 1.6x 830 3.6x 4.5 77 55 8.3
5;_ g‘:;g s 52ie=2 characteristics of the analysed sites is shown in Table 1, brief characte- Investigated slancg “
2z EiNpiaizigex by : Hiaatinnte G 9. |Spissky Stvrtok - Carna dolina 4280 148 3.3x 705 3.4x 3.6 6.2 6.8 4.4
SEE8G 3555 ristics of their utilisation Is given below. 10. |Rokylov - Pod Plegom | 3012 | 131 | 2.9 ! 650 | 2.8x | 3.1 | 53 | &7 | 7.0
S = 7 = 1. Chvojnica L. — Rajéula (overmanuring by young cattle excreta as
2 winimis s o i o

* this stand was overmanured by high stocking rate of cattle

a consequence of 5-year resting of animals on the same area)

=
'S

**this stand was overmanured by inappropriate folding with sheep
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ing (site 4, 5), the soil of analysed sites contained mature excrements mixed with soil par-
ticles which were decomposed by soil microorganisms to the homogeneous dark-soil bio-
ma%.hnhemﬁHhmt“msmeh@hcmnmnomeIMUUgm(N)nmgmgﬁ0m39l2msﬁﬂ
5928 mg.kg' (Table 2). The content of N in soil depended on the time for which the sites
were used for animal resting (2-6 years).

Content of phosphorus (P) is generally low in soils under the grasslands nevertheless on
the studied sites it was over the low limit valid for high content in soils of grasslands. The
values of phosphorus ranged from 131 to 216 mg kg™, In the older agricultural literature we
can meet an opinion that there is a need to fertilize folded areas with phosphorus and to
remove its defficiency in this way (Regal, Krajéovi¢, 1963; Lichner et al., 1983). It is re-
lated to the normally folded areas on which the content of phosphorus and other nutrients is
proportionally lower. In the analysed degraded soil (as a result of overmanuring) the con-
tent of P exceeded the bottom limit for high phosphorus content (45 mg.kg') on the average
3.4 times. Consequently it can be concluded that strongly overmanured grassland do not
require fertilization with P,

The content of potassium (K) in analysed soil was also high. It varied from 527 to 1531
mg.kg' and exeeded tho bottom limit for very high potasium content (180 mg.kg™' for me-
dium heavy soil, 230 mg.kg' for heavy soil) from 2.2 to 8.2 times. The lowest K content
was found in the medium heavy soil of the Parnica - Strungy site which was grazed by high
stocking rate of cattle and the highest in the soil of the Zazriva — Pod Kyéerou site overfolded
by sheep. During animal grazing relatively little potassium amount is getting into soil. How-
ever, under the conditions of long-term cattle resting on medium heavy soil grassland, con-
tent of K in soil increased 2.3-3.7 times and even 6.6—8.2 times under long-term sheep
folding (Zazriva — Pod Ky¢erou a Oravska Poruba - Jamy) in comparison to permissible
limit.

According to Cumakov (1994) the K content exceeding 300 mg.kg™ has negative and K
content over 500 mg.kg™" very negative effect on the pasture ecosystem. Very high potas-
sium content in soil causes its increased content in aboveground biomass as well. Physi-
ological requirement of cattle for K is considerably lower than that needed for optimal
grass phytomass growth. Long-time surplus of K in feeding rations can adversely affect
fertility and physiological functions of animals, Exceeding K:(Ca+Mg) ratio over 2.2 (we
found ratio 4.36 in experimental investigations) invokes symptoms of stagger disease (tetany).
Excessive content of K in soil reduces uptake and content of Ca, Mg and Na in forage. For
instance, in some experimental overmanured grassland sites K:Na ratio reached value of
247 although permissible limit value is only 2.6 (Novék, 1997).

The assumption that the high K content leads to soil acidification due to decalcifying
effect was not proved in our case because the pH of overmanured soil was higher than those
of not-overmanured sites, It was slightly acid to neutral which can be explained by increas-
ing of organic matter content in soil after decomposition of animal excreta by soil microor-
ganism. Thus, animal excreta are not only the source of nutrients but provide also the sup-
ply of organic matter in soil which enables humus formation resulting in buffering capacity
increase and soil acidity decline.
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The content of humus in soil of cattle resting places ranged from 5.3 to 9.5%, and on the
site folded by sheep (Zazriva - Pod Kyéerou) it was 13.6%. The C:N ratio calculated on the
basis of C__and N values fluctuated from 6.9 to 9.9 and it reflects to a good nutrient pool
which is very similar to that of the arable land (Table 2). The ratio over 12, which is typical
for grassland, will be reached later after withdrawing the excessive supply of nutrients in
soil (Novak, 1997).

In the sward of degraded pasture dominated Rumex obtusifolius and other weed species
as Arctium lappa, Anthriscus sylvestris, Urtica dioica, Cirsium arvense, Stellaria media,
Aegopodium podagraria, Anthemis arvensis, Geranium pusillum, Geranium pratense,
Glechoma hederacea, Capsella bursa-pastoris and Chenopodium bonus-henricus, which
tolerated the high N an K content in soil. Weeds were accompanied by some good quality
forage grasses as Dactylis glomerata and Poa trivialis, by legumes as Trifolium repens and
herbs like Carum carvi and Taraxacum officinale (Table 3). The most degraded site was
Parnica - Strungy where Rumex obtusifolius formed 43% of area (Table 3, Fig. I). The
botanical degradation of analysed sites depended not only on content of nutrients in soil,
but it was influenced also by other conditions decisive for the ruderal weeds propagation
(formation and dissemination of seeds, seed pool in soil) and on site utilisation.

Conclusion

Excessive NPK input from animal excreta and heavy sod trampling resulted in soil and

sward degradation of pastures, Typical meadow species were replaced by wide-leaves weeds

mainly Rumex obtusifolius, which covered 6-43% of degraded grassland. The high NPK
content in soil is very negative also from the environmental point of view because the
nutrients can be leached to the water resources and polute them. There is a serious need to
investigate some appropriate and effective methods to eliminate the negative consequences
of overmanuring, mainly in the protected landscape areas and national parks.

The following recommendations can be drawn from this study:

on degrades sites

o to omit fertilisation by P and K till their contents in soil decrease. 1t is assumed that
high supply of nutrients, especially K will be reduced during approximately 10 years.
According to Novak (1997), it took approximately 10 years when omission of any
fertilisation manifested in reduction of Rumex obtusifolius dominance in the cover
from 30 to 6%

s toapply the total herbicide Roundup Bioactive (3 1.ha') to eliminate Rumex obtusifolius.
Similar procedure was used by Jifiite, Mladkova (1999) in Krkono$e national park
(KRNAP) to eliminate covers of Rumex alpinus. However, this radical solution is condi-
tioned by the permission of relevant environmental institution. After herbicide treatment
it is Tavourable to resow the site by grass — clover mixture based on 15 kg.ha™! of Dactilys
glomerata and 3 kg.ha! of Trifolium repens and subsequently to cut or graze it regularly.
Withdrawing of the nutrients from soil by Dactylis glomerata and regular removal of
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6. Zubrohlava — Pod dvorom

1. Chvojnica I. — Rajcula

7. Myto pod Dumbierom — Pri dvore
8. Liptovsky Ondrej - Jochy

2. Chvojnica II. — Hluché dolina
3. Pdrnica — Strungy

9. Spissky Stvrtok — Cama dolina

10. Rokytov — Pod Ple3om

4. Zazriva - Pod Kycerou
5. Oravskd Poruba — Jamy
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aboveground biomass

_ OPortion of weed species [%] ! would ensure return of
B Rumex obtusifolius i soil to initial status and
|
1

40+ k3

biodiversity of grass-
land will increase
: (Lichner et al., 1983;
: Novdk, 1997)
e the another but rather
work-consuming possi-
bility is a removal of top
b layer of soil which con-

Presence of weed species [%]
»n
w

S LA T SIEL LS LI ST EAELELELELE

i

0- L SN N X T
= 2 5 3 E E & g‘ g E tain animal excreta
B c e (] e = - . . "

2 8 5 8 5 ¢ % 8 § % mixed with soil particles
<@ h > ! ° = = o
T 2 % £ 8 g o 8 g 3 and subsequent mulch-
=~ 2 8 8 B & g § 8 o ing on the adjacent n
on-
§ T £ @ ¢ . 5 99 . - !
[ S 2 o B o= P degraded pastures.
© = o =z ¥ @ @ @w £ = . . .
2 8 5 § ©» = E z 5 x Mulching with this ma-
o g & & o S g 5 ] i L.
£ N § 5 4 % @ terial is very similar to
= . . - o - ,
g T s N g 6 3 - grassland fertilisation
w = o] .
~ = = with well matured farm-
~ & yard manure (Novak,

1998)

Fig. 1. Presence of weed species [%] in overmanured sites.

on non-degraded sites

e toreplace young cattle grazing in protected landscape areas and national parks by graz-
ing of herd of sheep (450-500 pieces) including at least 5—10 goats. One-day folding by
sheep is supposed to be strictly held. In addition it must be stressed that besides every-
day shifting of the fold it is also inevitable to keep appropriate size of it.

Translated by P. Slamka
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Novik ., Slamka P.: Degradicia poloprirodnych pasienkov lokilnym prehnojenim exkrementmi dobytka
alebo oviec.

Ciel'om viskumu uskutoénen¢ho v rokoch 19952000 balo sledovat’ vplyv nadmerného prisunu NPK-Zivin na
degradaciu pady a porastu pasienkov v podhorskych a harskych oblastiach Slovenska (Zapadn¢ Karpaty), kde
edte stale pretrvava valasky spdsob pasenia. Analyzovali sme podne vzorky stanovist, ktoré boli vel'mi prehnojené
v dasledku dihodobého stadlenia mladého dobytka, preko3arovania oveami, pripadne nadmernej pastvy. V pddach
analyzovanych stanovist sme zistili vysoky aZ extrémne vysoky obsah NPK-Zivin. Obsah jednotlivych Zivin
kolisal v rozsahu od 3912 do 8652 mg kg celkovéha dusika (N, ), od 131 do 216 mg.kg fosforu a od 527 do
1880 mg kg draslika. Draslik bol vo velkych mnozstvach prijimany ruderdlnymi druhmi (Rumex obtusifolius a
iné) alebo niektorymi krmovindrsky hodnotnymi travami (Dactylis glomerata, Poa trivialis). Ak jeho koncentracia
v pode prekraduje 500 mg.kg'!, v pasienkovom ckosystéme sa povaZuje za neZiadiico vysoki. Takto degradované
pody nevyzaduji hnojenie fosforom a draslikom, pretoze obsah tychto Zivin je v nich vysoky. Obsah humusu na
skiimanych stanovistiach kolisal od 5,3 do 13,6 %. Nizky pomer C:N (6,9:1 a2 9,9:1) vyplyva z hodnét C_ a N,
a odraza dobr( zasobu Zivin na stanovistiach. Vysoku koncentriciu NPK-Zivin v pode tolerovali mnohé ruderdlne
buriny, napr. Rumex obtusifolius, Arctium lappa, Urtica dioica, Cirsium arvense, Aegopodium podagraria,
Anthriscus silvestris, Capsella bursa-pasioris, Chenopodium bonus-henricus, Anthemis arvensis, Stellaria media,
Geranium pusillum, Geranium pratense, Glechoma hederacea. Po niekolkych rokoch sa na degradovanych
stanovistiach, kde stadlil dobytok, vytvorili ruderalne typy travnych porastov s dominanciou Rumex obtusifolius
(6-43 %). V ramei §tadia tejto problematiky je nevyhnutné hladat’ metddy vhodné na climinaciu degradacic
pody a botanickeho zlozenia.
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