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Expansion of Puccinellia distans (Jacq.) Parl.
in the city of Tarnéw

Ekspansja Puccinellia distans (Jacq.) Parl. na terenie miasta Tarnowa

INTRODUCTION

Puccinellia distans belongs to the species of the Euro-Siberian element
characteristic of naturally or secondarily highly salted habitats (8, 9, 16, 26).
It is found in almost the whole of Europe and in the western-central-northern
part of Asia and in the north-western periphery of Africa (8, 11). In Poland
natural habitats of this plant occur in inland areas with saline water heads and
in salted seaside habitats (11). On the global scale Puccinellia distans spreads,
by being brought in, in secondarily salted anthropogenic habitats, in the vast
expanses of Europe, Asia and North America (2, 8-11, 16, 20, 26). In Poland the
first brought-in stations of Puccinellia distans on anthropogenic salted habitats
were reported in the first half of the 19th c. (11). Intense domestic expansion of
Puccinellia distans started as late as on the turn of the 1970’s, which is basically
due to the progressing salinity and contamination of the substratum caused by the
increasingly frequent use of salt to remove snow from streets, squares and other
areas (2, 11, 16, 26-28). Currently Puccinellia distans as a brought-in species
has spread in many regions of Poland, the relatively smallest extent being in the
Carpathians, Sandomierz Basin, in Polesie and in Lakelands (11).
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INVESTIGATION AREA

The Town of Tarnow has an interesting history of development in respect of architecture,
culture and education, administration, industries and tourism (17, 27, 29). It is also characterized
by many specific teatures of urban and general environment (6, 12, 14, 18, 23, 27, 29-30). The town
covers the area of 7,238 ha and numbers over 107,000 inhabitants. It is situated on the southern
margin of Sandomierz Basin, where three regions meet: Wojnice Plateau, the converging valleys
of the Biala Dunajcowa and Dunajec rivers, and Tarnéw Plateau. The built-up areas of Tarnéw
are basically situated on a wide plain, at times slightly undulating and transsected with deep river
valleys, at 240-280 m above sea level. On the national scale Tarnéw belongs to tew towns that
are characterized by the warmest and driest climate, continental rather than oceanic. The average
annual air temperature ranges between 8.2-8.3°C while the average annual precipitation ranges
650-700 mm. The warmest month is July (18°C), the coldest is January (—4.5°C). Moreover,
a distinguishing mark of the Tarnéw region is its exceptionally long vegetation season that lasts
210-220 days. The natural soil substratum in Tarnéw is usually highly permeable, lime-free and
deficient in nutrients for plants. Most often these are sandy-gravel, loamy-sandy, dusty-sandy or
sandy formations.

In Tarnow, the largest and at the same time environmentally most noxious industrial object
is the Nitrogen Works built in 1923-1924. Nitrogen compounds emission from the plant causes
exceptionally high contamination of the urban environment (18, 23, 27). Noteworthy in Tarnéw
are also intersections of major sub-Carpathian and national railroad and road transport routes with
tour PKP (Polish Railroad) stations and two PKS bus stations.

GOAL AND METHODS OF INVESTIGATION

The present study has characterized the dynamics of expansion in Tarnéw of Puccinellia
distans as an accidentally brought-in plant, permanently settling in anthropogenic, secondarily
salted habitats. The first records of occurrence of Puccinellia distans in Tarnéw come trom 1985
and 1986 (27). Currently, intensive field studies on Puccinellia distans occurrence within the town
of Tarnow were conducted during vegetation seasons in 1995 and 1996. All the hitherto located
stations of Puccinellia distans in the area of Tarnow were presented in Fig. 1.

Phytosociological studies on the currently identified phytocenoses in Tarnéw, characterized
by the presence of Puccinellia distans were conducted according to the generally accepted
phytosociological methods (24). The investigations were documented with 62 phytosociological
records. The records were listed in Tables 2-5, their spatial distribution being shown in Figure 1.

Syntaxonomic structure of the investigated plant communities was given mainly aftter
Matuszkiewicz (19), less frequently after Oberdorfer (22), Rivez-Martinez (25)
and Swigs (27, 28). Nomenclature of the listed bryophytes as well as pteridophytes and flower
plants was given according to two successive studies cited on the subject (15, 21).

In the fall of 1996 ten soil samples were taken from the best formed expanses of the plant
communities under investigation. They come from the substratum level with the highest rooting
of dominant species and at the same time most characteristic of the community. In the Provincial
Soil-testing Station, Lublin, in the soil samples collected there were determined: pH (using type-
-N-512 pH-meter) and the contents of: P2Os and K20 contents (using Egner and Rhiem method),
Ca, CI and N-NO3 (using the potentiometric method), Na and Mg (with the photometric method)
and general salinity (with the conductimetric method). The results of chemical soil analyses carried
out according to the methods collected by Czuba (1) were specified in Table 1.
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2 2.1.2. 8 7,7 7,2 | 38,8 34 168 5060 220 110 23,8 | 0,18
3 2.2,2, 26} 17,57,4 31,6 46 36 5010 110 400 60,0 | 0,18
4 2.2.2. 29 | 7,64 7,3 | 43,7 69 1452 4OBO 250 620 106,5 | 0,15
5 3.5. 38| 6,8 6,2 0,3 879 242 6700 167 300 128,3 | 0,45
6 4.1, 35 {767,2|5,0 3% 84 5010 190 90 53,0} 0,12
7 Lo 4 7,6 7,5 33,8 92 78 5040 140 90 15,3 | 0,09
a 4.1, s 1 7,37,2 8,9 34 60 3820 185 20 13,0 { 0,09
9 4.2, 53 17,96,8 | 42,9 12 132 5000 215 1820 171,8 | 2,04
10 4.2 58 | 7,2 7,0 8,5 58 108 3900 95 4O 25,4 0,12
11 4.2 59 | 6,7 6,3 6,5 34 24 1800 100 3,3} 0,09

Table I. Some chemical properties of soils in Tarnow area among ruderal communities with
Puccinellia distans. Attention. The data of chemical analyses of soils samples collected at the
depth of 5-15 cm

In Poland similar investigations of the expansion of Puccinellia distans were conducted earlier
in the areas of Krakow (Cracow, 21), Poznan (10) and Lublin (28).

The Phytosociological Characteristics of Phytocenoses with Puccinellia distans
LIST OF PHYTOCENOSES

In Swigs’ (27) phytosociological characteristics of the whole of synanthrop-
ic plant communities in the town of Tarnéw as few as nine phytosociological
records of four phytocenoses, included in the study, show the presence of Puc-
cinellia distans. These are the following phytocenoses:

Association: Polygono-Bidentetum (Koch. 1926) Lohm. 1950 in a variant
with Bidens tripartitus (Table 2, rec. 8, 9).

Association: Puccinellietum distantis Knapp 1948 in a variant with Lepidum
ruderale and Puccinellia distans (Table 3, rec. 44-45).

Association: Senecioni-Tussilaginetrum Moller 1949 (Table 7, rec. 96, 108,
109).

Community: with Lactuca serriola and Chenopodium album in a variant with
Lactuca serriola and Chenopodium album (Table §, rec. 128).

It follows from the present studies on Puccinellia distans occurrence in the
area of Tarn6éw that the presence of the plant in question was found in the
following five phytocenoses (Table 2-4):
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1. Association: Potentilletum anserine Rapaics. 1927
2. Association: Lolio-Plantaginetum (Beg. 1930) Siss. 1969
2.1. subassociation: L.-P. typicum F. Swigs
2.1.1. variant: with Artemisia vulgaris
2.1.2. variant: typical
2.2. subassociation: L.-P. puccinellietosum T x. 1970
2.2.1. variant: with Plantago major
2.2.2. variant: typical
3. community with Bryum argenteum and Puccinellia distans
3.1. form: with Plantago intermedia and Fumaria hygrometrica
3.2. form: typical
3.3. form: with Calamagrostis epigeios
3.4. form: with Cerastium vulgatum and Sisymbrium officinale
3.5. form: with Solidago gigantea
4. Association: Plygono-Matricarietum discoideae (Siss. 1969) Tx. 1972
4.1. subassociation: P.-M. d. typicum subass. nove
4.2. subassociation: P.-M. d. puccinellietosum Gutte (1966) 1972
5. community: with Medicago lupulina
For the sake of clarity it should be also added that the two phytocenoses
characterized earlier (27) with the presence of Puccinellia distans ranking as the
association Puccinellietum distantis and communities with Lactuca serriola and
Chenopodium album should be assigned to the subassociation Polygono-Matri-
carietum discoideae puccinellietosum and the association Erigeronto-Lactucetum
respectively. Moreover, among the four phytocenoses characterized earlier with
the presence of Puccinellia (27) only the subassociation Polygono-Matricarietum
discoideae was at present characterized more broadly in the new stations of phy-
tosociological records (Table 3).

THE SURVEY OF PHYTOCENOSES

|. Potentilletum anserinae
(Table 2, rec. 1)

In the only expanse found of this association Potentilla anserina undividedly
dominates over other plant species. This dominant is regarded as the main
species characteristic of this association. Among other rarely recorded species
only Polygonum aviculare has the relatively highest occurrence.

Phytosociological record: 1. Koszycka St., the roadside with a low-beaten,
dry humous-sandy-loamy surface.
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Table 2. Phytosociological structure: |. — association Potentilletum anserinae, 2.1. — sub-
-association Lolio-Plantaginetum typicum in variants — 2.1.1. with Artemisia vulgaris, 2.1.2. —
typical — syntaxonomic groups only with sporadic species, listed at the bottom
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I1. Ch: a - Molinio-Arrhenatheretea, b - Trifolio fragiferi-Agrostie-
talia, Agropyro-Rumicion criapi, c¢ - Plantaginetalia majoris, Lolio-
-Plantaginion

a Taraxacum officinale ....cesesccsccse e +.T L e+ e L. I

a Trifolium repens ..... seses s s ¥ . 042, .4, . III

a Achillea millefolium ....... P L e I B 4

a Leontodon autumnalis ...... . " s s s v e n *¥ .+, II

b Potentilla anserina (Ch: @ss. 1)..cc 5 o o v o o o oo oo of 1 .

b Agrostis gigantea ....ccececcevccccse T i I B © ¢

¢ Plantago major iChl 888, 2) ceeinnnnn + 12222444LL4L4LY VvV

c Lolium perenne (Chi ams, 2) sscsssese s ®Tav v es e ol o IV
III. Ch: a - Polygono-Poltea annuae, b - Puccinellion maritimae

a Polygonum aviculare ...cccecccecsccecs 2 . a*1T . 2%. 0001 11

a Bryum argenteum ...... . s ot s s s tt..a|l.e 11

a Poa annua ....ce0cc00aes .o « ot s o222 ¢ .1 1V

a Lepidium ruderale .....s . * o« o % o * 4 0% 4] e 11

a Chamomilla suaveolens .. .e “ e e st d .+ +1 ), IIX

b Puccinellia distans .....ccecccccccse + +1 1 ¢+ 42114411V
IV, Ch: a - Secelietea, b - Chenopodietea, ¢ - Artemisietea vulgaris

a Matricaria maritima subsp. inodora .. e o ¥ 3 #Flg g 8 onw| e 1

b Sonchus oleraceus .. s *TF % 4. 4 00%..+* . III

b Lactuca serriola .. o o FT & ol o uoaaof o 11

b Chenopodium album ...... e s e T % 000 ee e o I

b Echinochloa crus-galli , ot e e st EF* ... 11

b Atriplex patula ....cseve we e o st s P s s P osas|. 1

b Setaria pumila ....cccoececnccnscesas e oo e e e P uosoar|, I

c Daucus carota ..c.ceecesccsccesccccsee e T # 4 2o 00t +..0a.]. 11

¢ Artemisia vulgaris ., a0 « *#4#4++err...r|. IV

c Arctium lappa ....e0s ote e * P s s ®*uo s o8] 11

c Tanacetum vulgare ... oo « s ¥+ L. 00l 11

c Melilotus alba ...... ese e o T o o %00 o*toale II
V. Ch: a - Agropyretea repentis, b - Festuco-Brometea (x), ¢ = Sedo-
=Scleranthetea .

a Capsella bursa-pastoris ...eeseesseee T o o o o %o oo ooop1 1

¢ Ceratodon PUrpureus ,..ccccesasccscse e % e e e s e 0t e+ I
VI. Others
Conyza canadensis ..ccescecccccscscce e 2294, 4444, ,r}. III
Agrostis capillaris , alele e 22 2% 459+, +| . 11
Medicago lupulind ....ceecccaccccccecse e 2ttt d . v Tl IV

Species occurring in 1 record:

Ib - Chenopodium glaucum 8/r. IIa - Holcus lanatus 3/+, Trifolium pratense
3/+, Phleum pratense 10/+., IIb - Rumex crispus 2/+, Potentilla reptans
3/+. IVb - Descurainia sophia 6/+, Polygonum persicaria 6/+, Sonchus asper
10/r. 1Iva - Solidago gigantea 3/r. Va - Cirafum arvenae 3/r, Tusailago
farfara 3/1, Vb - Diplotaxis muralis 2/+. VI - Picris hieracioides 2/,
Vicia grandiflora 3/+, Hypochoeris radicata 10/r, Pleurozium schreberi

:;;o, Polytrichastrum formosum 11/+, Pohlia nutans 11/+, Senecioc jacobaea
{5
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2. Lolio-Plantaginetum
(Table 2-3, rec. 2-29)

The association under investigation is formed in two subassociations, each of
them having two separate variants. The main part in the association is played by
Plantago major and Puccinellia distans.

2.1. Lolio-Plantaginetum typicum
(Table 2, rec. 2-12)

This association is primarily characterized by a fairly considerable quantitative
domination of Plantago major over Puccinellia distans. Two variants were
distinguished. The variant with Artemisia vulgaris differs from the typical variant:
by a far greater percentage of species of Artemisietea vulgaris class and noticeably
lesser density of Plantago major.

Moreover, the two variants are characterized by specific but weakly differen-
tiated facies. This applies chiefly, in the variant with Artemisia vulgaris, to facies
with Conyza canadensis (rec. 2), with Conyza canadensis and Agrostis capillaris
(rec. 3), with Agrostis capillaris (rec. 4), with Agrostis gigantea (rec. 5) and typical
with Plantago major (rec. 6), and in the typical variant, to facies with Polygonum
aviculare (rec. 7), with Trifolium repens and Poa annua (rec. 8), with Poa annua
and Lolium perenne (rec. 9) and the typical facies with Plantago major and other
species (rec. 10-12).

2.2. Lolio-Plantaginetum puccinellietosum

(Table 3, rec. 13-29)

This subassociation is primarily characterized by a decidedly quantitative
domination of Puccinellia distans and Plantago major. Two variants were distin-
guished. In the variant with Plantago major there is a slight quantitative dom-
ination of Plantago major over Puccinellia distans, while in the typical variant
there is a clear quantitative domination of Puccinellia distans over Plantago ma-
Jor. At the same time the two variants are characterized by specific but weakly
differentiated facies systems. In the variant with Plantago major these are mainly
facies: typical with Plantago major (rec. 13-17), with Polygonum aviculare (rec.
18-20), and in the typical variant this applies to facies with Poa annua (rec. 21),
typical with Puccinellia distans (rec. 22-24), with Plantago major (rec. 25-28)
and with Plantago major and Echinochloa crus-galli (rec. 29).

In Tarnéw the association Lolio-Plantaginetum characterized with the pres-
ence of Puccinellia distans occurs rather rarely, in expanses up to one are. It
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Table 3. Photysociological structure: 2.2. — sub-association Lolio-Plantaginetum puccinellitosum
in variants — 2.2.1. with Plantago major, 2.2.2. — typical (x) — as in Table 2
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b Rumex crispus ..., cesaan R B RO T T TP SSPPREE. . N 1 ¢
¢ Lolium perenne (Ch: 88s. 2) 11 44 . 4 . 11414 . ....]|111
c Plantago major (Ch: ass, 2) 3333333324+¢122222]vV
III. Ch: a - Polygono-Pol#tea annuae, b - Puccinellion maritimae
& Polygonum aviculare ....... 141+ +#222++1 44+ .4+ ..V
a Poa Aannua ....cceiiciieenane s ¥4 e #2244 4%,s e+ ]InN
b Puccinellia distans ....... L L 4L 5544455554553 5]|Y
IV. Ch: a - Secalietea (x), b - Chenopodietea, ¢ - Artemisietea
b Echinochloa crus-galli ..., F o oo ¥ %4408 .%..0¢2]|11
b Sonchus oleraceus ......... P R T e T I I ¢
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c Ceratodon purpureus ..... 00 F R T B
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Medicago lupuline .,........ L R I - T I & ¢
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Species occurring in 1 record:

Ib - Chenopodium glaucum 14/r, Bidens tripartita 28/+. Ila - Plantago
lanceolata 14/+. IIb - Ranunculus repens 13/+. IIIa - Chamomilla sua-
veolens 20/+, Bryum argenteum 26/+. IVa - Bromus secalinus 20/r, Ma-
tricaria maritima ssp. inodora 27/+. IVb - Galinsoga ciliata 18/«,
Chenopodium album 21/+, Setaria pumila 21/e, Polygonum persicaria
28/r, Sonchus asper 29/r. Va - Cirsium arvense 28/+. Vb - Medicago
falcata 20/r. VI - Conyza canadensis 14/e, Hypochoeris radicata 26/+,
Senecio vulgaris 28/+.

develops mainly on the rims of highways, on the roads and squares on the sub-
stratum with a highly beaten surface, most often highly overdried, with a me-
‘hanical composition of sandy deposits with different admixtures of gravel, clay,
ek grains, brick etc.

Phytosociological records: 2. Nitrogen Works, a square with a sandy-gravely
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surface. 3. Nowodgbrowska St., a driveway with a gravely-loamy-sandy surface
with scant brick grains. 4. Fabryczna St., the roadside with a slightly convex,
gravely-sandy surface. 5. Near Przemystowa St., the fringe of a ruderal square
with a gravely-sandy-loamy surface. 6. Nitrogen Works, the fringe of a square
with a sandy surface, constantly highly moistened. 7. Krzyska St., the roadside
with a sandy-loamy surface. 8. The corner of Czerwona St. and Krakowska St.,
a weakly beaten driveway with a sandy-gravely surface with scant brick grains. 9.
Nitrogen Works, a small square with a loamy-sandy-gravely surface. 10. Lwowska
St., the roadside with a sandy-loamy-gravely surface. 11. 16 Pulku Piechoty St.,
the roadside with a slightly lowered, sandy-gravely surface. 12. The corner of
Krzyska St. and Wisniowa St., the PKS bus depot, the fringe of a square with
a gravely-sandy surface. 13. Cmentarna St., the roadside with a sandy surface
with a negligible gravel admixture. 14. Lwowska St., the roadside with a sandy-
-gravely surface. 15. Tuchowska St., the roadside with a sandy-loamy surface. 16.
Lwowska St., the roadside with a sandy-loamy surface with a negligible admixture
of gravel. 17. Kwiatkowskiego St., the bridge of the Biala river, a wide crevasse
in the bridge’s concrete surface. 18. Krzyska St., the roadside with a sandy-
-loamy surface with a negligible gravel admixture. 19. Spokojna St., the roadside
with a loamy-sandy surface with a negligible admixture of highly crushed furnace
slag. 20. Tuchowska St., the roadside with a slightly concave sandy-loamy surface
with a negligible gravel admixture. 21. Nitrogen Works, the fringe of a square
with a sandy-gravely-loamy surface with scant concrete grains and mortar. 22.
Krzyska St., the roadside with a loamy-sandy surface. 23. Nitrogen Works, the
fringe of a square with a sandy-loamy surface. 24. 16 Pulku Piechoty St., the
roadside with sandy-loamy surface. 25. Blonie St., the roadside with a slightly
concave, loamy-sandy surface with a scant admixture of gravel and highly wasted
furnace slag. 26. Nitrogen Works, the fringe of a square with a sandy-gravely-
-loamy surface. 27. Krzyska St., the roadside with a sandy-loamy surface with
a scant gravel admixture. 28. Cmentarna St., the site of the municipal landfill, the
roadside of a gravel road with a sandy-gravely-loamy surface with brick grains.
29. Cmentarna St., the municipal landfill site, the roadside of a gravel road with
a sandy-gravely-loamy surface.

3. Community with Bryum argenteum and Puccinellia distans
(Table 4, rec. 30-38)
This community is distinguished primarily for the dense occurrence of
bryophytes, with a far smaller density of flower plants. Five floristic forms were

distinguished.

5
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Table 4. Phytosociological structure: 3. — community with Bryum argenteum and Puccinellia

distans in the forms: 3.1. — with Plantago intermedia and Bryum argenteum, 3.2. — typical, 3.3.

— with Calamagrostis epigeios, 3.4. — with Cerastium vulgatum and Sisymbrium officinale, 3.5.

— with Solidago gigantea, 4.1. — sub-association Polygono-Matricarietum discoideae typicum.
(x) — as in Table 2
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-Agrostietalia, Agropyro-Rumicion crispi, d - Plartaginetalia majoris, Lolio-Plantaginion
s Taraxacunm officinale ...cceccecccscscce FIPFT . .F o2 %4 ¢o%%F %1 ¢+, , I1T 1IV
a Trifolium repens ...... e et P et ot .*++ s+, o+ |11 IIX
a Achillea millefolium . L T i I B PR N D 3 ¢ 111
a Dactylis glomerata .... . P I e R N B ¥ 1
a Leontodon autumnalis .. . PP B S R 1
b Poa palustris ...cccsssncssnsssssssnsans DT R SR O G B 4 .
c Potentilla anserinad ....ssssssssssssans 4 s s 8 8 o8 s 8 8.2 o % s s st I
d Plantago major ...... 5 e " e * & #2223 %% . +1s , .11 v
d Lolium perenne .. . . = 0 o e s # el ers+ere+s ., . .+|1 v
111. Ch: a - Polygono-Poltea annuae, b - Puccinelion maritimae
a8 Funaria hygrometrica ..eccecceceescecee 4 « 1211, .1 %, . 400000 eaeaelVv 1
a Lepidiua ruderale ... T T - S .0 0
a Bryum caespiticium ....ccecee a1 same o 87 o oo oo aoeaeseoeoalll 1
a Bryum argenteum (D: com. 3) ..... 232333443 i *aio®aaialV 11
a Polygonum aviculare (Ch: o % . s+ * 32556L4L555S5S51 11T V
a L T L I e R R B I & ¢ 111
a * 2 o e e 0 s s s 8t e ¥ e e e e ee22]I 11
b Puccinellia distans ..c.eccececcccccces eb 533161 +++4+1320es0es]V v
IV. Ch: a - Secalietea, b - Chenopodietea, c - Artemisietea
a Matricaria inodora subsp. inodors ..... P A N T e P 3 11
b Sisymbrium officinsle ....cccoccces e eV e e1 26 .., e e o e e o oIV .
b Polygonum peraicaria .. « * e * o000 a0# P TR P I § § 1
b Sonchus oleraceus . L o e o a o s oI 1
b Lactuca serriola . % 4 s e e e e e e DRI PSP I | 1
b Echinéchloa crus-g F1#..0000c oact e o1 . & .11 11
b Chenopodiun album e s P e oeeee ePauceoesaloer |l 11
c Tanacetum vulgare , + 4, .7 P o o0 sFF oot s.,1Iv I
c Arteaisia vulgaris rrelreteos rroeel e, ,0](V Iv
c Daucus carata ., I P T T D S PO P DO B § ¢
c Melilotus albus ORI E N T S T S S I § | .
c Solidago gigantea ., I . S B & § .
c Paatinaca sativa .. * s 8 2 06 0% o s o s F*aus oo asell I
¢ Arctiua lappa .... s s 580 s P o s o« 3 e odooweewno]|l I
¢ Melandrium albua ,... T T T T 1 6 ¢ -
c Slsymbriua loeselii ... R T B & ¢ s
V. Ch: a - Agropyretea repentis, b - Sedo-Scleranthetea, ¢ - Featuco-Brometea
8 Tussilago farfars .ceeececcccccensnsnss T e Y B A
a Cirsium arvense .. LA R R R S P B 8 ¢ ¢
a Equisetus arvense ....ccccccccennannans * s s 5 8 8 8 2% 4o e e oo oeeeea]l 1
b Ceratodon pUrpUreUS ....cccccceosssssns * s & 5 s s s s 8 * o 400000 P aeoeale I
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Table 4 — continued

VI. Others

Conyza canadensis ...icecececcccscscase R * + . .| IV 11
Agrostis capillaris ...ceescceccocascesn 1.4 « * e IR - - « | IX 11
Medicago lupulina ..cecececee . . « * .. A + 0 « (Il 111
Barbula convoluta ...cceeceee P T R Y 11
Calamagrostis epigeios . J 26 ¢ o 4 o e e e e s 1v
Barbula unguiculata .,. . T ¢ oo oo oo o . II
Salix purpurea C .....e. . o e e 4 e F 4 o oo o000 s o o« o o | II
Cirsium lanceoclatum ...cccecsccnsccces % .t o s s e e e e s e e 11
Populus alba € ...cccecccccscoscns seeca o s e s » ® . F 4 o s e e e a8 s s e 0 s 11
Odontites rubra eee . . . .| IX .
Linaria minOr ...ccceccecccccsccscccces II
Picris hieracioides . 1

Species occurring in 1 record

Ia - Juncus bufonius 30/¢. IIb = Cerastiuam vulgatum 37/+, Holcus lanatus 38/e, Trifoliua pra-
tense 45/+. I1b - Deschampsia caespitosa 50/r. IIc - Ranunculus repens 31/, Rorippa silvestris
34/+, Potentilla reptans 48/+. IVa - Atriolex patula 39/+, Digitaria sanguinalis «7/e. Va -
Capsella bursa-pastoris 39/¢+. Vc - Poa compressa 34/+. VI - Rubus caesjus 32/+, Verbascum tha-
psus  33/r, Salix caprea C 34/r, Populus nigra C 35/r, Betula verrucosa C 36/r, Erigeron anmuus
36/+, Poa pratensis subsp. angustifoia 37/e¢, Hypochoeris radicata 38/, Diplotaxis suralis
38/+, Convolvulus arvensis 40/r, Amaranthus retroflexus 40/r, Senecioc vulgaris 47/r, Glecho-
ma hederacea 50/r.

The first form is characterized by the codomination of Plantago intermedia
and Funaria hygrometrica. The second form is distinguished by Puccinellia
distans domination. The other three forms of the community are chiefly composed
of, respectively, Calamagrostis epigeios and Puccinellia distans, then Cerastium
vulgatum and Sisymbrium officinale, and Solidago gigantea. Moreover, all the
last four facies exhibit an almost equally high percentage of bryophyte co-
-currence, above all Bryum argenteum and Bryum caespiticium. In the area
under investigation this community occurs rarely, only in specific habitats. Most
frequently it was recorded on the floors of dried-out water sedimentation tanks,
on the thick layer of lime sludge deposits. It occurs less frequently on the
sides of water sedimentation tanks or on weakly beaten country roads, on the
substratum with a dusty-sandy surface containing lime sludge or concrete and
plaster grains.

The secondary floristic forms differentiated in the community with Bryum
argenteum and Puccinellia distans probably represent succession stages of its
transition towards better developed phytocenoses: Lolio-Plantaginetum typicum,
L.-P. puccinellietosum,, Sisymbrietum officinale, Solidaginetum giganteae, Rubo-
-Calamagrostidetum epigei.

Phytosociological records: 30. Przemysfowa St., the roadside with a slightly
concave, loamy-sandy-gravely surface, with intermittently stagnant rainwater. 31.
Klikowa, the rim of the dry floor of a water sedimentation tank with a thick hard
surface of settled sludge. 32. Klikowa, the site of an old dumping ground for soil,
rubble, concrete and brick grains, the rim of a country road with a beaten dusty-
-gravely surface with negligible concrete, brick and plaster grains. 33. Klikowa,
the steep side of a water sedimentation tank, with a hard sandy-dusty surface with
sludge. 34. Klikowa, as in station no. 31. 35. Klikowa, as above. 36. Klikowa, as
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above. 37. Klikowa, the middle section of the dry floor of a water sedimentation
tank, as in stations no. 31, 34. 38. Klikowa, as in stations no. 31, 34.

4. Polygono-Matricarietum discoideae

(Table 4-5, rec. 39-61)

In this association, mainly on account of differences in the quantitative
occurrence of Polygonum aviculare and Puccinellia distans, two subassociations
were distinguished, with several facies systems in each.

4.1. Polygono-Matricarietum discoideae typicum
(Table 4, rec. 39-51)

This subassociation is mainly characterized by decidedly quantitative dom-
ination of Polygonum aviculare over Puccinellia distans. Very weakly marked
tacies are composed chiefly of: Bryum argenteum (rec. 39), Plantago major (rec.
40-43), Puccinellia distans (rec. 44-45), typical of Polygonum aviculare (rec.
46-50) and of Chamomilla suaveolens (rec. S1).

4.2. Polygono-Matricarietum discoideae puccinellietosum
(Table 5, rec. 52-61)

The other subassociation is characterized by quantitatively diverse domination
of Puccinellia distans over Polygonum aviculare. Four fairly marked facies are
composed of the following plant species: Polygonum aviculare (rec. 52-54),
Polygonum aviculare and Bryum argenteum (rec. S5), Poa annua and Echinochloa
crus-galli (rec. 56-57) and Puccinellia distans (rec. 58-61).

The studied association occurs fairly frequently in the area under investigation
but in small expanses. Like other phytocenoses with the presence of Puccinellia
distans it is formed mainly on the rims of highways, roads and squares with
a beaten surface, with intermittently highly diversified moistening or overdrying,
with a mechanical composition of the sandy-loamy-gravely type.

Phytosociological records: 39. Biata St., the roadside with a gravely-sandy-
-loamy surface. 40. Nowodgbrowska St., the roadside with a gravely-loamy-sandy
surface. 41. Nowodabrowska St., the roadside with a sandy-loamy surface with
a scant admixture of gravel. 42. Kwiatkowskiego St., near the Biala river bridge,
the rim of a driveway with a gravely-sandy-loamy surface. 43. Spokojna St., the
roadside with a sandy-loamy surface with a negligible admixture of gravel. 44.
Klikowa, a weakly beaten country-road with a hard, dusty-sandy surface with neg-
ligible gravel. 45. Nowodabrowska St., the roadside with a sandy-loamy-gravely
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surface. 46. Klikowa, as in station no. 44. 47. Cmentarna St., the site of the mu-
nicipal landfill, the roadside with a sandy-gravely surface. 48. Near Fabryczna St.,
a large ruderal square, the site with a slightly concave, loamy-sandy-gravely sur-
face. 49. Koszycka St., the roadside with a sand-turned loam surface. 50. Nitrogen
Works, the roadside with a sandy-loamy-gravely surface. 51. Klikowska St., the
edge of a driveway with a gravely-loamy-sandy surface. 52. Lwowska St., the
roadside with a slightly concave, loamy-gravely surface, covered with black mud.
53. Koszycka St., the sandy-surfaced roadside. 54. Witosa St., a roadside with
a loamy-sandy-gravely surface. 55. Fabryczna St., a square with a slightly lowered,
loamy-sandy-gravely surface. 56. Nitrogen Works, a square with a sandy-loamy
surface, constantly highly moist. 57. Nitrogen Works, a square with a sandy-
-loamy-gravely surface. 58. Nitrogen Works, a square with a gravely-loamy-sandy
surface, highly contaminated with toxic substances, particularly with mercury.
59. Nitrogen Works, a square with a sandy-loamy-gravely surface. 60. Cmen-
tarna St., the site of the municipal landfill, the rim of an old garbage heap with
a loamy-sandy surface. 61. Cmentarna St., near Municipal Landfill Administration
buildings, the edge of a square with a sandy-loamy surface with brick grains.

5. Community with Medicago lupulina
(Table 5, rec. 62)

In respect of the general species composition the community essentially re-
sembles an intermediate phytocenose between communities of the order Plan-
taginetalia majoris and of the class Artemisietea vulgaris. The floristic compo-
sition of this community is characterized primarily by quantitative domination
of Medicago lupulina over Puccinellia distans. Among other, quite numerous
plant species in the community, the relatively most abundant are: Daucus carota,
Tusilago farfara and Ceratodon purpureus and Barbula unguiculata.

Only one expanse of this community on the substratum highly unfavorable
for plants was recorded in Tarnéw.

Phytosociological record: 62. The corner of Tuchowska St. and Leliwitéw St.,
a square with a highly beaten, gravely-loamy-sandy surface with a considerable
share of concrete and brick grains.

DISCUSSION OF RESULTS

In Tarnéw Puccinellia distans as a brought-in species first appeared prob-
ably in the 1980’s. This is corroborated by the absence of earlier reports con-
cerning the occurrence of this plant in Tarnéw in all publications on Tarnéw
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flora of 18531969 (3-5, 7). During the 1985-1986 investigations on the synan-
thropic plants of Tarnéw 23 associations and seven phytosociologically inde-
terminate communities were reported, which were documented with 287 phy-
tosociological records (26). In the published phytosociological materials col-
lected in Tarnéw the presence of Puccinellia distans was found only in nine
phytosociological records of three associations: Polygono-Bidentetum in a vari-
ant with Bidens tripartitus (Table 2, rec. 8, 9), Puccinellietosum-distantis (=
subassociation Polygono-Matricarietum discoideae puccinellietosum in a vari-
ant with Lepidum ruderale and Puccinellia distans) (Table 3, rec. 43, 44, 45),
Senecioni-Tussilaginetum (Table 7, rec. 96, 108, 109) and in the communi-
ty with Lactuca serriola and Chenopodium album (= association Erigeronto-
-Lactucetum) (Table 8, rec. 128). Moreover, sporadic occurrences were record-
ed of Puccinellia distans also outside the above-named phytocenoses, main-
ly on the fringes of narrow grass strips on the rims of Klikowska, Lwows-
ka and Krakowska roads and among grasses of different height growing in
the site of Nitrogen Works (Fig. 1). I do not know if the species occurred at
that time in the area of the Nitrogen Works’ water sedimentation tanks near
Klikowa.

The heightened expansion of Puccinellia distans within Tarnéw is essentially
connected with the period of progressive salinification of the town’s substratum
as a result of more and more frequent use of salt for snow removal from various
sites. In view of such conditions we can assert with high approximation that
Puccinellia distans occurred in Tarnéw in the 1980’s in 10-20 stations, mostly
growing there in scant numbers, rarely in numerous and larger tufts. At present
we can report that in Tarnéw Puccinellia distans occurs in several dozen single
or group stations (Fig. 1). Among all the stations only eight are identical with
the stations published earlier (27), the others correspond only to the recently
discovered stations in 1995-1996 (Fig. 1). It turns out that in Tarnéw Puccinellia
distans exhibits the highest expansion only on the rim of the most-used roads.
It occurs in relatively the highest numbers among the grasses in the squares in
the area of Nitrogen Works and among grasses and on bryophytous substratum
in different habitats near the Works’ water sedimentation tanks (Fig. 1). It must
be observed that the species exhibits rather high expansion on roadsides and the
fringes of the municipal landfill established in 1984 (Fig. 1). However, in other
habitats in Tarnéw Puccinellia distans occurred only in one of the most littered
squares near the railroad station (Fig. 1).

In Tarnéw Puccinellia distans occurs in the total of eight associations and
one phytosociologically indeterminate community (27), (Table 2-5). It occurs
most often in initial ruderal grass and bryophytous communities ignored in phy-
tosociological studies. In the above-named forms of the grass and bryophytous
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community Puccinellia distans successively achieves greater and greater density,
developing with time its most characteristic three phytocenoses: Lolio-Plantagine-
tum puccinellietosum and Polygono-Matricarietum discoideae puccinellietosum
and the community with Bryum argenteum and Puccinellia distans (Tables 3, 4).

Among seven other basic ruderal phytocenoses, however, Puccinellia dis-
tans occurs rarely and in scant numbers. This takes place in four associations:
Polygono-Bidentetum, Senecioni-Tussilaginetum, Erigeronto-Lactucetum, Potentil-
letum anserinae, two subassociations: Lolio-Plantaginetum typicum, Polygono-
-Matricarietum discoideae typicum, and in one community: with Medicago lupuli-
na (Tables 2-9).

It follows from the data presented above that Puccinellia distans strong-
ly avoids ruderal communities that primarily occur in rich habitats, constant-
ly highly moistened. This applies to phytocenoses such as: Chenopodietum
ruderale, Balloto-Chenopodietum, Impatienti-Convolvuletum and Rudbeckio-Sol-
idaginetum. It then turns out that Puccinellia distans clearly avoids also phyto-
cenoses that occur in dry and well-exposed habitats but characterized by a highly
dense and luxuriant plant cover. This is exemplified by associations: Tanaceto-
-Artemisietum, Echio-Melilotetum and Leonuro-Arcietum tomentosi. In Tarnéw
the absence of Puccinellia distans stations in railroad trackage is puzzling. This
may be mainly due to the frequent use of highly toxic chemicals for weeding out
plants. It is possible that in Tarndw Puccinellia distans has so far failed to settle
down in many of its favourable habitats. Moreover, stations with Puccinellia dis-
tans are very often accidentally destroyed when the street rims, squares and other
sites are being cleaned. This takes place chiefly in the central, most built-up part
of town (Fig. 1).

In Tarnéw Puccinellia distans occurs exclusively on anthropogenic soils with
very weakly formed profiles. Most frequently it is a loamy or loess substratum
with a permanently hard-beaten and well-exposed surface, easily permeable, of
the sandy-loamy-gravely type. Especially worth noting is the strong expansion
of Puccinellia distans occurring on the floors of the Nitrogen Works’ dried-out
water sedimentation tanks, on the substratum of compact, up to several-meter
thick lime sludge deposits with specific chemical properties (Table 1). It should
be emphasized that phytocenoses with Puccinellia distans occur almost equally
frequently in habitats with intermittent variable moistening or drying-out. It turns
out that the soils investigated in phytocenoses characterized with the presence of
Puccinellia distans have several significant properties (Table 1), (27). First of all,
they are soils salted to a greater or lesser degree. It is worth noting that they have
highly diversified, including toxic, concentrations especially of K,O, P,Og, N-
NO3, and Na and CI ions. Furthermore, these are soils characterized most often
by alkaline pH and by the predominantly low Ca content.
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Table 5. Phytosociological structure: 4.2. sub-association Polygono-Matricarietum discoideae puc-
cinellietosum, 5. — community with Medicago lupulina. (x) — as in Table 2

b, :
Number of community 2 5. N e
- 4 "
Number of record. URARRKR R8T &
N3OV NN NN ~N
R R e T E
Date 3 é é 8 é é $ $ é 3 ?
[V RY. RV.RV:] gwo LRRY W =
caoccdacoee o & 8
E ®©
Area of plot in n? e S i i o e S - L
c 2888888888 & k
Cover the layer ir ¥ s T ere
D .08;-!# LA 2 2
Number of species in record SN EShnovweRn g

I. Ch: laolto-Nanojuncetea
Plantago intermedia ...ececccccccsces # 2T o o 00000 olI .
I1. Ch: a - Molinio-Arrhenatheretea, b - Trifolio fragiferi-Agrostie-

talia, Agropyro-Rumicion crispi, c -~ Rlantaginetalia majoria, Lolio-
=Plantaginion

a Taraxacum officinale .....cceseccccse ¢ ¢, 404+ Lf111 ,
a Trifolium repens ...... . 4 e s e e e e+t +l1 1
a Achillea millefolium , - o . §' s % o = a o &|X 1
b Potentilla anserins ...cceesceee . + 4. T I -
c Plantago majJOr ..cccecccencecccs .o 1T ¢ 0000 .. o)1 1
c Lolium perenne .,..cccocesces0n0cssne L T N I 90 G|
II11. Ch: a - Polygono-Po#talia annuae, b - Puccinellion maritimae
a Chamomilla suaveolens (Ch: aasa, 4 e ot e oe e e e ofI .
a Polygonum aviculare (Ch: ass. 4) 23224+ .9¢.4¢. .11V -
a Bryum argenteum ...:secoe0c0000 e e+ 2 44 0+*..4+ |11 0
a Poa annua ...cececcene e v o0 224400 o)1 .
b Puccinellia distans ....eceseccacccecs LLLbbLSS55555 2|V 1
IV. Ch: a - Secalietea, b - Chenopodietea, c - Artemisietea
a Matricaria maritima subsp, inodora .. e e et o e et |II .
b Chenopodium album ...ceeveceesscesses T o ¢ o o o oo oo of1 .
b Sonchus oleraceus ,, .e PR ST N I ¢ .
b Lactuca serriocla ..eeccee . s s % e s s s e te o1 .
b Echinochloa crus-galli .. .e e s e e 11,0+, |11 .
b Atriplex patula seccecees e s e s sl o¢.¢, |11
c Artemisia vulgaris .. .o L T PR R 1D 6 6 G
¢ Daucus carota ...... .o T o o o oo %o+ 1]11 1
c¢ Tanacetum vulgare .. .o e e 8% 4 s e 000 +|. 1
c Solidago gigantea ..ceccccccccancccse e o o e a s o e o * rl. 1

V. Ch: a - Agropyretea repentis, b - Sedo-Scleranthetea,
-Brometea (x)

a Cirsfum arvense ...ccccccecescecccces

¢ - Festuco-

b Ceratodon pUrpUreUS .....eceevvcccess o« o o + o o o ¢ o+ 11T 1
VI. Others
Agrostis caplllaris ...eeeeccccccsces  * o s 0 s 0 0 o o+ +|1 1
Conyza canadensif .qececcccanse o %o Soatemne o ¢ ¢ II 1
Medicago lupulina (D: com. 5)iecescasn e s e * et 51 1

Species occurring in 1 record

Ila - Phleum pratense 59/r, Holcus lanatus 61/+, Lotus corniculatus 62/+.
IIb - Juncus compressus 45/+., IVb - Setaria pumila 44/s, Polygonum persi-
caria 61/+, Atriplex nitens 62/+. IVc - Pastinaca sativa 62/+, Va - Tus-
silago farfara 62/1. Vc - Pimpinella saxifraga 62/+. VI - Brachythecium
albicans 55/+, Convolvulus arvensis eo/t, Barbula unguiculata 62/1.

The presented structure of the occurrence, ecology and expansion of Puccinel-
lia distans in Tarnéw is basically almost the same as the structure characterized
earlier in other towns (10, 11, 20, 27)
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STRESZCZENIE

Przedstawiona struktura rozmieszczenia i warunkéw wystepowania gatunku Puccinellia distans

na terenie Tarnowa jest w giownych zarysach taka sama jak scharakteryzowana wczes$niej na
przyktadzie innych miast. Rosnie na terenie Tarnowa w wyniku przypadkowego jej zawleczenia
na siedliskach ruderalnych, wtérnie zasolonych. Z duzym przyblizeniem nalezy potwierdzic,
ze proces ekspansji omawianej rosliny wigze si¢ z post¢pujacym stopniem zasolenia podioza
w wyniku stosowania zwigzkow soli do odsniezania. Na terenie Tarnowa pierwsze zawleczone
‘stanowisko Puccinellia distans pojawito si¢ prawdopodobnie na przetomie lat osiemdziesigtych
i dziewigédziesigtych; na wymieniony okres wskazujg wszystkie dotychczas opublikowane dane
o florze i rodlinnosci tego miasta.
,  Aktualnie na terenie Tarnowa Puccinellia distans wystgpuje na kilkudziesigciu pojedynczych
i grupowych stanowiskach (ryc. 1), najczgsciej na obrzezu bardziej ruchliwych szos. Stosunkowo
najczesciej notowano jg w Tarnowie na terenie Zaktadéw Azotowych, nastepnie w rejonie przyta-
brycznych osadnikéw wodnych i na obrzezu $mietniska miejskiego. Poza tym zwraca uwage brak
w Tarnowie stanowisk z Puccinellia distans, m.in. na torowiskach kolejowych i towarzyszacych im
placach przetadunkowych. Przyczyne prawdopodobnie stanowi niszczenie roslinnosci preparatami
chemicznymi. Na terenie Tarnowa Puccinellia distans wystgpuje w obrgbie 9 fitocenoz (tab. 2-5).
Najliczniej ro$nie ona w piatach 2 podzespotow (Lolio-Plantaginetum puccinellietosum i Polygono-
-Matricarietum discoideae puccinellietosum) i w 1 zbiorowisku (z Bryum argenteum i Puccinellia
distans). W innych fitocenozach ruderalnych Puccinellia distans wystepuje rzadko i nielicznie.
QOdnosi si¢ to do 4 zespolow: Polygono-Bidentetum, Senecioni-Tussilaginetum, Erigeronto-Lactuce-
tum, Potentillo anserinae, 2 podzespotow: Lolio-Plantaginetum typicum, Polygono-Matricarietum
discoideae typicum oraz do zbiorowiska — z Medicago lupulina.
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Puccinellia distans na terenie Tarnowa wystgpuje gtdéwnie na siedliskach korzystnie o$wie-
tlonych, najczg¢écicj mezofilnych, rzadziej w duzym stopniu przesuszonych lub uwilgotnionych.
Omawiana roslina zdecydowanie unika zbiorowisk o bujnie rozwinigtej warstwie roslinnej. Pokry-
wa glebowa w micjscach wystgpowania Puccinellia distans cechuje si¢ najczg¢$ciej nawierzchnig
zbitq, przepuszczalny, typu piaszczysto-zwirowo-gliniastego. Gleby te wyrdzniajy si¢ przede wszyst-
kim mniejszym lub wigkszym stopniem zasolenia, prawie jednakowym zasadowym odczynem pH,
bardzo zréznicowanymi zawarto$ciami zwigzkéw: K20, P2Os, Na, N-NOj3 oraz stalg i niewielkg
zawartoS$ciy zwigzkow Ca (tab. 1).

Ponadto na terenie Tarnowa na szczegdlny uwagg zastuguje wystgpowanie Puccinellia distans
na dnie przyfabrycznych wyschnigtych osadnikéw wodnych na twardym, grubym do kilku m pod-
fozu osadzonego szlamu o specyficznych wiasciwosciach chemicznych (tab. 1). Puccinellia distans
wystepuje tam czgsto, pojedynczo lub w zwarciu, wérdd inicjalnego zbiorowiska z mszakami.



