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Expansion of Puccinellia distans (Jacq.) P arł, 
in the city of Rzeszów

Ekspansja Puccinellia distans (Jacq.) P a r ł, na terenie miasta Rzeszowa

INTRODUCTION

Puccinellia distans occurs primarily in natural or derivative highly salt- 
-affected habitats (40). It represents a group of species belonging to the broadly 
interpreted Euro-Siberian element (2, 4, 6, 23). In natural stations it is found 
almost in the whole of Europę, in the west-central-northern part of Asia and on 
the northwestern margin of Africa. However, as a brought-in plant in derivative 
salt-affected habitats, it spreads in the vast areas of Europę, Asia and North 
America.

In Poland, natural stations of Puccinellia distans occur in salt-affected Baltic 
areas and in the vicinity of inland salt-springs (6). In this country, first brought-in 
stations of Puccinellia distans in derivative salt-affected habitats have been 
known sińce the early 19th century (6, 15). Intensive expansion of the plant in 
anthropogenic domestic habitats took place as late as on the turn of the 1970s. 
This was caused mainly by the increasing degree of salinity and pollution of the 
substratum due to the morę and morę extensive use of salt for removing snów in 
towns, chiefly in the streets and sąuares. Currently, brought-in stations of 
Puccinellia distans occur in varying numbers almost in all regions of the country, 
except higher m ountain areas (6, 15, 24).
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THE SCOPE AND METHODS OF 1NVEST1GATION

This sludy describes the current stale of Puccinellia distans occurrence in the city of Rzeszów, lt 
has taken account of the history of expansion of the plant and the occurrence in plant communities 
and outside them.

Studies on Puccinellia distans occurrence in the area of Rzeszów were conducted during the 
vegetation season in 1996 and 1997. The earlier published and newly discovered stations of this plant 
in Rzeszów are localized in Figurę 1.

Phytosociological studies on plant communities with Puccinellia distans were carried out in 
accordance with the accepted methods of phytosociological investigation (20). The studies were 
documented with 35 phytosociological records (Table 2-3, Fig. 1). The syntaxonomic structure of the 
investigated communities with Puccinellia distans was given mainly after M a tu szk iew icz  (13), 
R iv ez -M artin (2 1 ) and Ja c k o w ia k  (6), less often after Ob e rd o rfe r  (180 and the author’sown 
discretion (23, 24). The nomenclature of bryophyte and pteridophyte species, and flower plants was 
given after K o p p o n e n  et al. (10) and M irek  et al. (16).

In September 1997, nine soils samples were taken from major stations of phytosociological 
records of communities with Puccinellia distans. The soils were taken from the surface layer of the 
substratum with the highest degree of Puccinellia distans rooting. In the Provincial Chemical- 
-Agricultural Station in Lublin, the following parameters were determined in the soil samples 
collected, according to specificmethods of investigation: pH (using N-512pH-meter), the contents of 
P2O 5 and K2O (with the Egner and Rhiem method), Ca, Cl and N-NO3 (with the potentiometer 
method), Mg (with the photometric method) and generał salinity (with the conductometric method).

In Poland similar studies like the present one on Puccinellia distans occurrence within town limits 
have been conducted before in Kraków (15), Poznań (50, Lublin (25) and Tarnów (26).

THE NATURAL ENYIRONMENT OF RZESZÓW

Basic information on the natural environment of the city of Rzeszów is to be 
found in studies 8, 11, 14, 22, and 26. This provincial Capital is regarded as the 
largest in southeastern Poland within the Podkarpackie province (11, 26). It 
covers the area of 53.7 sq. km and has a population of 161,300. It is relatively well 
industrialized and situated on the intersection of important commercial and 
railway routes. Rzeszów has been built in the wide valley of the Wisłok river. 
Within the city, this river has sparse dead arms and sevcral tributaries in the 
forms of streams and torrents. At the southeastern city limit, a 120-ha storage 
reservoir was built on the Wisłok river in 1972. The city of Rzeszów is surrounded 
on all sides by ploughland with scattered groves and forest complexes of varying 
size. In the city itself worth noting are numerous city parks as well as cemeteries 
and allotment gardens planted with trees to a varying degree. On the Wisłok river 
channel there are scattered extant clusters of shrubs and riverside forests.

The climate in the area of Rzeszów is clearly transitional between the 
lowland-submontane and mountain climate types 14, 19,26). Vegctation lasts ca 
112 days. Snów remains for 62 days. Polar-maritime (62.2%) and polar- 
-continental (31.2%) air-masses definitely dominate over aretie (2.9%) and 
tropical-continental (0.3%) air-masses. The average annual air temperaturę is



Fig. 1. Map of the occurrence of Puccinellia distans in the city of Rzeszów. Condition in years 1983-1997; 1 -  forests, city park, 2 -  allotment garden, 
3 -  cemeteries, 4 -  river netwerk, ponds, reservoir lakę on the Wisłok river, 5 -  railway areas: trackage, railway station, 6 -  highways, 7 -  sport stadions 
and swimming pools, 8 -  city limits, 9 -  station of Puccinellia distans in phytosociological records (nos 1-35) and outside (unnumbered). NB. The map 

was superimposed on the ATPOL square no FF64 and FF65
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7.6°C, the average annual precipitation being 513 mm. The highest average 
precipitation falls on August (ca 90 mm) and the lowest on January (ca 28 mm). 
The warmest period of the year is in August (ca 18°C), the coldest in January and 
February (ca -  5°C).

Rzeszów is situated in the borderland region of the Sandomierz Basin and the 
step of Carpathian Foothills, in the area called the sub-Carpathian Channel (7) 
or Rzeszów Foothills (9). The central part of town extends on the vast terraces of 
the Wisłok river valley at 200-215 m above sea level. To the south and east, the 
city of Rzeszów is surrounded by hilly heights of 240-280 m above sea level, 
which respectively belong to Carpathian Foothills and High Plains of the 
Sandomierz Basin.

In the region of Rzeszów the oldest substratum ismade up of various forms of 
Cretaceous and Older Tertiary rock (3, 7, 12). The Quaternary cover in this area 
is highly varied (7, 12, 26). On the surface of the wide valley of the Wisłok river, 
Pleistocene alluvial soils dominate, formed out of interbeddings of sands, 
gravels, loam and dust. The areas situated somewhat higher are spatially 
dominated by postglacial boulder clay with a gravel interbedding and sands 
arisingfrom water-glacier accumulation. On theoutskirts of Rzeszów, at the foot 
area of the surrounding heights there is widespread waste clay. Among those 
forms of Quaternary covers, there are often scattered larger or smaller expanses 
of typical loess or loess-like clay with a different degree of sand content and 
deliming.

On the surface of the described Quaternary formations basically two natural 
soil types dominate: aiiuvial soils (sandy-dusty, humous-loamy or sandy- 
-gravely) or brown soils (dusty, clayey or loess). By naturę they are soils 
moistened to a varying degree, deficient in potassium and calcium compounds 
and fairly rich in phosphorus compounds. In the investigated area there are at 
times podzolic, boggy and peat soils.

The natural soils in Rzeszów are artificially changed to a different extent in 
respect of their physical and Chemical properties (26). They are strongest deformed 
in the densest built-up areas and along the fuli length of transport routes.

THE PHYTOSOCIOLOGICAL AND ECOLOGICAL DESCRIPTION OF PHYTOCENOSES 
WITH PUCCINELLIA DISTANS

Specification of phytocenoses

In the earlier published (26) phytosociological and ecological profile of 
synanthropic communities in the city of Rzeszów, twenty seven associations and 
seven communities of ruderal plants and two groups of complex communities of 
segetal plants were distinguished on the basis of 247 phytosociological records.
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In this case thc presence of Puccinellia distans was recorded only in two single 
phytosociological records belonging to separate associations defined at that time 
as (25): Lolio-Plantaginetum in a facies with Trifolium repens (table 2, record 22) 
and Puccinellietum distantis in a variant with Puccinellia distans (Table 2, record 
25). According to their latest phytosociological taxonomy (6, 21) the earlier 
described phytocenoses (26) should be treated as follows:

-  association Lolio-Plantaginetum in a facies with Trifolium repens, as 
a sub-association L.-P. typicum in a facies with Trifolium repens and Puccinellia 
distans,

-  association Puccinellietosum distantis, in a variant with Puccinellia distans 
as a sub-association Polygono-Matricarietum discoideae puccinellietosum in 
a variant with Puccinellia distans.

The complementary investigations carried out on the stations of Puccinellia 
distans in Rzeszów demonstrate that this plant species occurs in the area of 
Rzeszów in different numbers in the following phytocenoses:
Class: Molinio-Arrhenatheretea T x (1937) 1970

Order: Trifolio fragiJeri-Agrostietalia (O b erd  .1967) T x . 1970 
Alliance: Agropyro-Rumicion crispi N o rd h . 1940

1. Association: Potentilletum anserinae R a p a ic s .  1927,
1.1. sub-association: P. a. typicum Św ięs 1992. 

variant: with Potentilla anserina
1.2. sub-association: P. a. puccinellietosum J a c k o w ia k  1984 

variant: with Puccinellia distans.
Class: Polygono-Poetea annuae R iv .- M a r t .  1975

Order: Polygono-Poetalia annuae T x. 1972
Alliance: Matricario-Polygonion avicularis (Br.-BI. 1931) Riv.-Mart. 1975

2. Association: Lolio-Plantaginetum (B cg. 1930) S iss . 1969,
2.1. sub-association: L.-P. typicum Ś w ięs 1992, 

variant: with Puccinellia distans,
2.2. sub-association: L.-P. puccinellietosum T x . 1970, 

variant: with Puccinellia distans.
3. Association: Polygono-Matricarietum discoideae (S iss . 169) T x . 1972,

3.1. sub-association: P.-M. d. typicum Ś w ięs 1992, 
variant: with Polygonum aviculare,

3.2. sub-association: P.-M. d. puccinellietosum G i i t te  (1960) 1972, 
variant: with Polygonum ariculare,
3.2.1. facies: with Polygonum aviculare,
3.2.2. facies: with Puccinellia distans,
3.2.3. facies: with Bryum argenteum.
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THE SURYEY OF PHYTOCENOSES

1. Potentilletum anserinae (Table 2, rec. 1-3)

In this association, on account of the ratio of quantitative co-participation of 
PotentUla anserina and Puccinellia distans, two sub-associations were distin- 
guished, with single variants. These are phytocenoses with a highly simplified 
species composition:

1.1. P.a. typicum (Table 2, rec. 1, 2)

Floristically, the sub-association is characterized by the numerical domina- 
tion of PotentUla anserina over Puccinellia distans.

1.2. P.a. puccinellietosum in a variant with Puccinellia distans (Table 2, rec. 33)

Floristically, this sub-association and variant are characterized only by the 
considerable numerical domination of Puccinellia distans over PotentUla an­
serina.

Both sub-associations formed in single specific variants occur on the similar 
types of substratum, minimally differing for their Chemical properties (Table 1, 
profile 1, 2). These phytocenoses were recorded exclusively on the fringes of turf 
area of roads with a beaten, loamy-sandy surface with a smali amount of gravel.

P h y to s o c io lo g ic a lr e c o rd s :  1. In Krakowska St., the fringe of the turf area oftheroad with 
a fiat, highly beaten, sandy-loamy surface with a negligible amount of gravel. 2. In Powstańców 
Warszawy St., the site and the substratum as in record 1. 3. In Krakowska St., the sile and the 
substratum as in rec. 1, 2.

2. Lolio-Plantaginetum (Table 2, rec. 4-13)

This form of the association is formed in two sub-associations, each having 
one variant. Floristically, these phytocenoses are basically characterized only by 
a specific ratio of the percentage of two species: Plantago major and Puccinellia 
distans. Out of other plant species, only Polygonum aviculare and Trifolium 
repens occur comparatively most frequently and in greatest numbers.

2.1. L.-P. typicum in a yariant with Puccinellia distans (Table 2, rec. 4-8)

Floristically, this association is characterized by a definite quantitative 
domination of Plantago major over Puccinellia distans and Polygonum aviculare.
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Table 2. 1 -  associalion Potentilletum anserinae, 1.1 -  sub-association P. a. typicum in variants with 
Potentilla anserina, 1.2 -  sub-association P. a. puccinellietosum in variants with Puccinellia distans. 
2 -  association Lolio-Plantaginetum, 2.1 -  sub-association L.-P. typicum in variants with Plantago 
major, 2.2 -  sub-association L.-P. puccinellietosum in variants with Puccinellia distans. x -  syn- 

taxonomic group only with sporadic species, listed at the bottom

Number o f community
1

1 .
2 . 1.

2 •
2.

Number o f re c o rd aj Nb LA to t"- 00 Oh OT— AJ NbT—

la la < r Nb Nb LA LA LA LA AJ
aj aj ( \ j ChJ Y r~ AJ AJ AJ AJ AJ AJ r-
c i

(O CD
(ń

CO CO on có 00 CO CO CO (O
Datę o O O o o O o o o O O o O

J> t ó t ó t ó t ó t ó
t o to to to to t o to

Cb cb cb t b Oh Oh Oh Oh Oh Oh Oh Oh Oh

Area o f p l o t  in 2m tO t o Nb Nb Nb AJ AJ to LA LA AJr—

o O o O O o o o o O O O oC o O t b o t b o 00 t b (L) O O Oh Oh

Cover t he la y e r  in  % V V

D

Number o f s p e c ie s  in re c o rd o Cb r- Cb tO AJ oT—o CD t o Nbr~ t o

oi +-' oj• • •
A l AJ

>■>oc<D
3cro

I .  Ch: a -  Iso B to -N a n o ju n c e te a , b -  B id e n te te a  t r i p a r t i t i  (x )
P la n ta g o  i n t e r m e d i a .......................................... r  . .  + . . . .  I .  . 1 1
I I .  Ch: a -  M o lin io -A r rh e n a th e re te a , b -  T r i f o l i o  f r a g i f e r i - A g r o s -
t i e t a l i a ,  A gropyro-R um lcion c r i s p i ,  
L o lio -P la n ta g in io n

c -  P l a n t a g in e t a l i a  m a.jo ris ,

a A c h ille a  m ille fo l iu m  .......... + 1 + + 1 2 2
a Leontodon a u tu m n a lis  .......... ♦ + + + + 2 1 1 1

T r ifo liu m  reD ens ................... 2 1 A
a Taraxacum o f f i c i n a l e  .......... + + + r + + + + 1 A 3
a T r ifo liu m  p ra te n s e  ............... • • • • + • + • o 1 1
b 5 5 3 2 1 1

1 1 3 5 5 A A 3 X 3 2 2 1 5 5
2 3 i

c Chamomilla su av eo len s  . . . . • • + + + • + • • 2 2
I I I .  Ch: a -  Polygono-PoB tea annuae t - P u c c in e l l io n m aritim ae

a Polyeonum a v ic u la r e  ............ 1 1 + 2 1 2 ♦ 1 1 1 2 + + 2 1 5 5
b P u c c in e l l i a  d i s t a n s  ............ + 2 A + 1 3 3 2 A A A 5 5 2 1 5 5

b -  C h en o p o d ie tea , c
. . .  r  . . + . + ,

-  A r te m is ie te aIV. Ch: a -  S e c a l i e te a  (x ) ,
b S e ta r i a  v i r i d i s  .....................
b E ch inoch loa  c r u s - g a l l i  . . .
c A rte m is ia  v u lg a r i s  ...............
c C ichorium  in ty b u s  .................
c P a s t in a c a  s a t iv a  ...................

V. O thers
M edicago lu p u l in a  .................
T r ifo liu m  f ra g ife ru m  ..........
A g ro s t is  c a p i l l a r i s  ............
Conyza c a n a d e n s is  .................

1 r

S p e c ie s  o c c u r r in g  in  1 r e c o rd :
Ib  -  Chenopodium rubrum  8 /+ . H a  -  H olcus l a n a tu s  9 / r .  I l b  -  Juncus 
com pressus 2 /+ . I l e  -  Bryum argenteum  8 /+ . I l i a  -  Poa annua 6 /+ , Le- 
pidium  ru d e r a le  8 /1 .  IVa -  M a tr ic a r ia  m aritim a  su b sp . in o d o ra  1 0 /+ . 
IVb -  Chenopodium album 8 /+ , M a t r ic a r ia  r e c u t i t a  11 /+ . IVc -  T anace- 
tum y u lg a re  9 / r .  V -  O d o n tite s  s e r o t in a  6 /+ , S en ec io  w u lg a r is  12 /+ .



64 FLORIAN ŚWIĘS

-S  '5
3  I CJ 1 

<3 CN 
5  nS
=  £  

§ 3  ~2

• M

§

1  §
£  c
C/3 Cs

•2
S  ,
>  43 
C  43 . 

• -  S ■ 
§  ' f
.Cj
ci, cn . 

rn

■* śg 
sś I  
< .s
c  <o
.2 aCd Łn
' 3
O  ~

-P
3

a

o

* 2 * £

U * £

a o u a s a a j

Z o u a n b a a j

P
P

P  >
P  P  >

>  P  
P  P

r o v -

p  •

Cd Cd

>  
>  p

£ £ 2 1 . - 8 0 - 9 6 *7 0 0 1 0 1 £ 1 P
i

o •  X r- X  L. • • X

V£ 0 1 - -8 0 -9 6 9 0 6 0*7 t r i X
P
s x  Cd X v~ • • V X

££ 0 1 - 8 0 - 9 6 2 1 0 6 0 2 21 •
P«
O X  • X X  X • r- 7—

2£ 0 1 . - 8 0 - 9 6 £ 0 8 0 £ £ 1 •
<

•  X X X  X • 7— •

1£ 2 1 .-8 0 -9 6 V 0 8 X 11 • X  X X X  L, • • 7“

0 £ 0 1 . - 8 0 - 9 6 8 0 0 1 • V • co •  X X

6 2 £ 1 .-8 0 -9 6 2 1 0 8 • 0 1 • r-■1
CO
P

•  X • X  • • X •

• 8 2 8 2 - 8 0 - 9 6 8 0 6 • 8 • •  X •  • • X •
Cd Z2 8 2 - 8 0 - 9 6 *7 0 0 1 • 0 1 • P p  x X X  • 7“ •

9 2 2 1 . - 8 0 - 9 6 *7 0 6 • 6 X W C •  X X •  • X

m
£ 2 Z 2 - 8 0 - 9 6 £ 0 0 1

0 0 1

6 • P ■P
hc q

•  • • •  • X X •

+72 1 l “ 8 0 “ 9 6 9 9 •  • V-

£2 2 1 - 8 0 - 9 6 9 0 6 + 2 1 • P  CO X  X X X  X • 7~ X

2 2 0 1 - 8 0 - 9 6 £ 0 6 ■ 8 • <U C  
<H CO

•  • X X  • • < -

12 1 1 - 8 0 - 9 6 V 0 6 11 • P  (—1 
h£)CL

X  X T“ Cd • • 7— X

0 2 2 1 .- 8 0 - 9 6 8 0 6 + 0 1 • CO 1 •  X X q  • • X X

6 1 0 1 . - 8 0 - 9 6 9 0 6 * *7 • <H P •  • • q  • • • 7—

81. 0 1 - 8 0 - 9 6 <7 0 6 • 0 1 X O O X  X X •  X • •

• Z ! 2 1 - 8 0 - 9 6 *7 0 0 1 • 0 1 • r—1
O -

•  • X X  • • U 7—

9 1 2 1 - 8 0 - 9 6 9 0 0 1 + 8 1 • <H W •  • X X • • X 7—Cd

£ 1 2 1 - 8 0 - 9 6 V 0 0 1 * Z1 • P P X  X • X • • X X

V I Z 2 - 8 0 - 9 6 2 0 0 1 * Z •
1 CO

X  X X •  • T“ • • •

E
X)

• CO
• » P
• CO P
• 0) CO
• P  P
• 0) CU
• p c
• CU P
• x :  hc
• P  CO
• co P

c  c
TJ 0) • CU CO
P p  • x :  P

Cd O CD • p  cl
E O Q O O • p •  • • •  • • • •

0) c  • <  i • • • w • •
p 3 i • w CU E c • •

•O  CO O U •  p p 3  co CO CU • •
X c O  P P •  p CO p  P C  P • •

>> P C  TJ c  • CO q P  CO p O • •
p c co cu P  P w  c p O P CU • •
P P W Z  E P  P  C E O p  o (U >
a T3 CU 1 P O en CU 3 p CU CU cn CU
□ P C P P O  CU s :  p p p  p  P  o c 3 o q
E O P CU O P  P p <u 3  p  P  C CO cn q
E o > i CU =QJ C 1 o X. CO o CU
O (U P cO P O P E  P co E L.
O P O P W W CO c e  q E p  p CU

P P  O o 3  o 3 CO O p  p O p .
<H <H P. (U <H hO • •  p P  T ) o (U ho p p hO
O O

«H
x : O • • C0 x :  o P  o CO P  co p E CO E
p x :  p O  P O P X P  P c O P 3

U p O P o  c E P  C CO p  c CU E C p
CU a>

co
p (U CO •  3 H  O q  . c  co p cO

P X) 0) CU X) P  P X  CU CO O p o O
E E p CU > E P  CL P  1 E-t <  CL CL o CL U
3 3 co P O 3
z Z Q < o Z CO co CO CO CO O a



EXPANS1ON OF PUCCINELUA DISTANS... 65

>  P  P  > • P P P P  M  M  ł

<0 CM 5

1 m u) 
3  P  

X> X> Di 
£> > ł cd 
P P  C 

G P

+
+

CM

II
I.

 
C

h:
 

a 
- 

Po
ly

go
no

-P
oB

te
a 

an
nu

ae
, 

b 
- 

P
u

cc
in

el
li

o
n

 m
ar

it
im

ae
 

Po
ly

go
nu

m
 a

v
ic

u
la

re
 

...
...

...
...

...
...

...
...

...
...

...
...

. 
5 

5 
5 

5 
4 

3 
3 

3 
3 

3 
2 

+

CM C\J CM x~ •  CM CM CM x

P  CO
• V m G G • • • • 4- •

+  ro to • •  • • 4- • 4- • • • + • •
i r \ p  4-

• CM m • x— 4- • • X~ G \
o < r

• CM in • •  • + • • • • • • 4- • • • ot n  x-
3  0

• 4- <r • • G • • • •  • Cm • • • • • • CUP OT
OT 0  0

• • m • • • • • • • • • • p  p
Cm -  G• • m • + • • • g  • • • 4- • Cm Cm O G G

\  OT• • in • • • • • 4- • Cm • • 4- • X  i n p
CU x- P• • ir\ • 4- • Cm • E  Cm
3  OT £>

4- • <r • • • • g • • • • • • • a ; a
CU OT

• • in • • • 4- g • 4- 4- • • • • 4- • 1 OT P
P  3• • m • • • • • • • • • • • • • • X) C• • m  e  m

• + <r ot • • • • • • • • • • • • 4- • T3 M  3
CU G p  1

• • m  p •  • • • • •  • • • • • 4- 4- • O • p
cu O 4- 0  M• • m  p • • • • G • • • 4- 4- • • • • • CU \  C* *"-*■
w Cm in  <t

• 4- <T P • • • • • • Cm • • • Cm • • K>
E X- 1 4-• • CM CU • • • • 0 • • • • • • • • OT \
P c P  O K>

• • CM G •  g • 4- • • • • • • 4- • • • P OT >  CM
< Cm M

g • V G • • • • • • • Cm • • • • • • bO CU OT

♦  G • G 

G •  G 4-

G G ♦  

G G •

cd •  
CU 

p  
CU

P  •
■g •
CU CC 
O G  
c  o

u  c
P

I

X) CU 
w

cc 3  
CU w 
p
cu cd 

P  6  
P  P  
Cd P

•  M  •
•  M  •
•  cc •

bC •
B I

•  3  W ffl
(U P  
k  <d P

p
C
cu
(X
CU
g

•  • 
•  •  
•  •

OT
P  CO 

cd w  k  C  
C  P  OT P

E OT O p OT • x> 3 P OT > cd • G p OT P  P
3 •r-1 CU Cm P p Cm O ttf)P bf, OT cu p C  P  0
CU T> CO OT 3 Cm OT O P P P P OT CU CU 3 <U p  G
p E P CU G P ot P P P CU CUP p. cu
G OT 1 OT CU e OT G > w > O CU G p OT OT OT
CU p OT CU W 3 O CU G G OT p G O
bf P cd P cd p P  OT E OT OT cd £ C G OT OT
Cm P G X T3 -C 3 O P 0 CU 0 CU 0 O OT CU
OT CU •• OT CU OT O O OT P 3 W O x: hC P

□  
c  
c
OT E

OT
o  G 
CU CO 

cd cd cc jd

SZ o  
o  P  

G
• p

>  OT 
m  s:

P  3  O- O O 
P.-C  O C 3  

P  O  C  P  p  
G c  cu .c  o  
p  o  x :  o  ot 
<  CO U  W  P

CU G P  OT 
o  p  e  3  
OT p  cu O 
C OT P  
OT OT G 

M  CU <

3
ccS

CU 
<  o  

g  
tn

P  OT OT P  P
o  O  N  O t - p  

P  > >  O  C  
•  -O  c  g  o

M  CU O b c u  
>  <  O  < 0

OT P  X ) JO X» JD O O O O

G hOCM X!
P •
O W X 4-
O P  OT ( U \ .
O p  p  g  m

> > p  cd
OT p  p  0
CU O G E

P O TP  1 3
O Q  > CU
CU > G
CU *  OT OT

CO G  P  • O
\  G  G O



66 FLORIAN ŚWIĘS

2.2. L.-P. puccinellietosum in a variant with Puccinellia distans (Table 2, rec. 9-13)

As compared with the foregoing association, it is distinguished primarily by 
the far morę distinct domination of Puccinellia distans over Plantago major and 
Polygonum aviculare.

The two sub-associations occur in similar habitats, mainly on the fringes of 
the area of bigger roads or in the local roads with beaten, loamy-sandy or 
sandy-loamy surfaces, rich in gravel and melted blast-furnace slag lumps.

P h y to so c io lo g ic a l re c o rd s : 4. In Krakowska St., on the subslratum of the exit section of 
a driveway, with a highly beaten, gravel-sandy-Ioamy surface with a scant amount of blast furnace 
slag. 5. In Powstańców Warszawy Ave., the fiat fringe of the road’s turf area with a highly beaten, 
rutty, loamy-sandy surface with a negligible amount of gravel. 6. In Podkarpacka St., the Crossing of 
driveways with highly beaten, rutty, loamy-sandy surface with a smali amount of gravel. 7. In 
Lubelska St., the fiat fringe of the road’s turf area with a highly beaten, sandy-gravel surface with 
a smali admixture of blast-furnace dust and sług rubble. 8. In Wetlińska St., on the driveway, the 
subslratum as in record 5. 9. In Wyzwolenia Ave., the fiat fringe of the road’s turf area with a beaten, 
loamy surface with a large amount of gravel and blast furnace dust and slag rubble. 10. In Lubelska 
St., the Hat fringe of the road’s turf area with a beaten, sandy-loamy-gravel surface. 11. In Sikorskiego 
St., the fiat fringe of the road’s turf area with a beaten, sandy-loamy surface with a scant amount of 
gravel and blast furnace slag. 12. In Krakowska St., the site and the substratum as in rec. 11. 13. In 
Wyzwolenia Ave., the site and the substratum as in rec. 5.

3. Polygono-Matricarietum discoideae (Table 3, rec. 14-35)

The present form of association characterized by the presence of Puccinellia 
distans exhibits a comparatively high internal diversity in respect of floristic 
structure and also of habitat conditions, although only to a smali degree. Two 
sub-associations were distinguished, formed in single variants, one of them in 
three facies.

Generally, this is a phytocenosis rich in species. The main dominant plant 
species in it, whether single or mixed, are Polygonum aviculare and Puccinellia 
distans. Other plant species that occur comparatively most frequently and 
sometimes in great numbers include: Plantago major, Lolium perenne, Taraxa- 
cum officinale, Achillea millefolium and Bryum argenteum.

3.1. P.-M. discoideae lypicum (Table 3, rec. 14-19)

A sub-association formed in a typical variant. It is primarily distinguished for 
the definite quantitative domination of Polygonum aviculare over Puccinellia 
distans and the other plant species recorded in it.
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3.2. P.-M. discoideae puccinellielosum (Table 3, rec. 20-35)

A sub-association formed in a variant with Puccinellia distans. On the basis of 
the ratio of the numerical domination of Puccinellia distans over the other plant 
species occurring in it, three facies were distinguished: with Polygonum aviculare, 
with Puccinellia distans and with Bryum argenteum.

The association Polygono-Matricarietum discoideae is found on similar 
habitats as is the association Lolio-Plantaginetum. Most often these are tu rf areas 
situated on the fringe of roads or on driveways with beaten surfaces with 
different amounts of sand, gravel and blast furnace slag dust. It should only be 
stressed that the association Polygono-Matricarietum discoideae occurs on the 
substratum with a somewhat morę beaten surface than in the associations 
Lolio-Plantaginetum and Potentilletum anserinae.

P h y to so c io lo g ic a l re c o rd s : 14. In Zaięska St., over aditch, the slightly convex turf fringe 
of the road with a low-beaten, sandy-loamy surface with a negligible amount of gravel. 15. In 
Lwowska St., a slightly concave site in the depression near the road with a sandy-loamy surface with 
a negligible amount gravel. 16. In Sikorskiego St., the fiat fringe of the road’s turf area with a beaten, 
sandy-loamy-gravel surface. 17. In Sikorskiego St., the site and the substratum as inrecord 16.18. In 
the middle of Sikorskiego St., the turf fringe of the green strip, with a surface as in rec. 16. 19. In the 
middle of Krakowska St., the turf fringe of the green strip with a beaten, gravel-sandy-loamy surface.
20. In Lubelska St., the site and the substratum as in rec. 14.21. In Lwowska St., the substratum of the 
exit section of a driveway with a low-beaten, rutty, sandy-loamy surface with a smali admixture of 
gravel. 22. In Lwowska St., the fringe of the road’s turf area with a surface as in rec. 19. 23. In 
Lubelska St., the site and the substratum as inrec. 20. 24. In Lwowska St., the site and the substratum 
asinrec. 20 and 23. 25. In Załęska St., the site and the substratum as inrec. 20,23, 24.26. In Lubelska 
St., the fiat fringe of the road’s turf area with a beaten, sandy-loamy-gravel surface. 27. In Sikorskiego 
St., the fiat fringe of the road’s turf area with a beaten, sandy-gravel surface with a large amount of 
blast furnace slag dust. 28. In Al. Powstańców Warszawy Ave., the fiat fringe of the road’s turf area 
with a beaten, sandy-loamy area. 29. In Krakowska St., the slightly concave site in adepression below 
the road, with a beaten, loamy-sandy-gravel surface. 30. In Dominikańska St., the site and the 
substratum as in rec. 28. 31.In Podkarpacka St., a slightly concave area below the road, on the 
driveway with a low-beaten, rutty, gravel-loamy-sandy surface. 32. In Al. Wyzwolenia Ave., the fiat 
fringe of the road’s turf area with a highly beaten, sandy-loamy surface with the blast furnace slag 
dust. 33. The Staroniwa railway station, the fringe of the reloading yard with a beaten, gravel-sandy 
surface. 34. In Lubelska St., the fiat fringe of the road’s turf area with a beaten, gravel-Ioamy-sandy 
surface. 35. In Kwiatkowskiego St., the Dat fringe of the road’s turf area with a beaten, 
sandy-gravel-loamy surface.

D1SCUSS1ON OF RESULTS

In Rzeszów, Puccinellia distans as a brought-in species appeared probably as 
late as the turn of the 1970s. In the synanthropic phytocenoses studied earlier 
(1983-1985) in Rzeszów (26), the presence of Puccinellia distans was reported in 
as few as two phytosociological records: one of them represented the sub-
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-association Lolio-Plantaginetum typicum in a facies with Trifolium repens and 
Puccinellia distans, the other -  the sub-association Polygono-Matricarietum 
discoideae puccinellietosum in a variant with Puccinellia distans. As a result of 
supplementary studies, carried out in 1996/97) on Puccinellia distans occurrence 
in Rzeszów, it turned out that the species grows there comparatively often, 
scattered, as single specimens and in amass. Currently, Puccinellia distans occurs 
in the city of Rzeszów both among dense and typical ruderal communities, and 
among grass communities with an indeterminate phytosociological rank. 
Frequently, it also grows in places with an underdeveloped plant cover. It turned 
out, however, that in Rzeszów the number of phytocenoses marked with the 
presence of Puccinellia distans is far smaller than it is the case with other towns, 
for example in Lublin or Tarnów (25, 27). Altogether, Puccinellia distans grows 
in Rzeszów in the expanses of as few as three associations, formed in six 
sub-associations and variants as well as four facies (Tables 2, 3). It should be 
emphasized at the same time that this saline-habitat plant exhibits in Rzeszów far 
greater expansion in the expanses of the association Polygono-Matricarietum 
discoideae than in the stations of the associations Lolio-Plantaginetum and 
Potentilletum anserinae (Tables 2, 3).

The growing expansion of Puccinellia distans within the city of Rzeszów, just 
like in other towns of the Carpathian Foothills region, is essentially connected 
with the progressive salinity of the turf road fringes, caused by the morę and morę 
widespread practice of removing snów from the streets by using salt (6, 15). One 
can say with a high degree of approximation that Puccinellia distans in Rzeszów 
occurred in the 1980s in a total of only 10-20 stations. This is evidenced by the 
earliest figures in literaturę for 1983-1985 (26) and the supplementary inves- 
tigations of the stations of this plant in 1996 and 1997 (Fig. 1). Currently, 
Puccinellia distans occurs in Rzeszów far morę often than in the 1980s. The 
number of stations of this species has successively grown every year. With time, 
in favourable habitats, morę and morę dense long-lasting turf phytocenoses (yet 
with fewer and fewer species) take root and are formed. The species spreads 
mainly in beaten, tu rf sites on the fringes of the busiest roads. It sporadically 
occurs on driveways leading from major roads towards densely developed 
housing estates. It also rarely occurs in the oldest city sq uares or railway stations. 
The almost total absence of this saline-habitat plant on railway tracks is worth 
noting. Far morę commonly it grows in fiat or slightly concave areas than in 
areas with a sloping surface. It is equally tolerant of intermittently highly 
over-desiccated or flooded habitats as is often the case on slightly concave turf 
areas situated on the fringes of roads. In Rzeszów, Puccinellia distans does not 
occur in habitats that are for example highly overshadowed, fertile or with 
a permanently moistened surface. It was not recorded at all in the communities 
with an abundant, dense plant cover. In many stations suitable for it, the species 
does not occur only because of the mechanical uprooting of its specimens,



EXPANS1ON OF PUCCINELLIA DISTANS... 69

e.g. when road fringes or squares are cleaned. In many of its potential habitats 
Puccinellia distans has probably not taken root yet (25, 27). In the city of 
Rzeszów this plant occurs equally often both as an annual and a perennial plant.

The interrelation between the occurrence of phytocenoses with Puccinellia 
distans and the Chemical properties of the surface layer of their soil substratum is 
difficult todeterm ine conclusively (Table 1). First of all, these aredifferent forms 
of substratum with a highly artificially deformed surface, morę or less beaten, 
easily permeable, of the sandy-loamy-gravel type. These soils are morę or less 
highly salinę in their surface layer and with a different degree of Cl content. 
Worth noting is a high diversity of the content of absorbable alimentary 
compounds such as N -N O 3, P2O 5, K 2O and Mg. Most often this is a substratum 
in the surface layer with an alkaline pH and rich in CaCO3.

The presented pattern of the occurrence, ecology and expansion of Puccinellia 
distans in the city of Rzeszów is almost the same in its main outlines as it was 
characterized earlier on the example of other towns, especially those situated in 
the Carpathian Foothills: Kraków, Tarnów, and Przemyśl (15, 27, 28). For the 
sake of comparison, figures should be presented to show that with regard to the 
intensity of Puccinellia distans expansion in the three towns, Kraków definitely 
comes first, with Przemyśl occupying the bottom position. Rzeszów and Tarnów 
are in the middle, between Przemyśl and Kraków.
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STRESZCZENIE

Scharakteryzowane właściwości struktury rozmieszczenia i warunków występowania Puccinellia 
distans na terenie Rzeszowa są w głównych zarysach takie same, jak je wcześniej przedstawiono na 
przykładzie innych miast polskich, a szczególnie położonych na progu Pogórza Karpackiego (15, 26, 
27, 28). Wymieniona roślina na terenie Rzeszowa występuje w wyniku przypadkowego jej 
zawleczenia na wtórnie zasolonych siedliskach ruderalnych. Proces ekspansji Puccinellia distans 
wiąże się tu z postępującym stopniem zasolenia podłoża głównie w wyniku stosowania związków soli 
do odśnieżania szos, placów przeładunkowych i innych lego typu miejsc. Pierwsze zawleczone 
stanowiska Puccinellia distans, jak wynika z danych z literatury i własnych uzupełniających badań, 
pojawiły się w mieście prawdopodobnie na przełomie lat siedemdziesiątych i osiemdziesiątych. 
Obecnie Puccinellia distans występuje na terenie Rzeszowa dość pospolicie na stanowiskach 
rozproszonych pojedynczych lub grupowych oraz w niewielkich, ale silnie zwartych jej murawach. 
Najbardziej rozpowszechniona jest na obrzeżu najbardziej ruchliwych szos. Uwagę zwraca 
sporadyczne jej występowanie na torowiskach kolejowych, placach, koło zabudowań fabrycznych 
itp. Na wielu potencjalnych dla niej tam stanowiskach nie zdołała się jeszcze osiedlić lub została 
wyniszczona podczas porządkowania terenu i rozbudowy miasta. Puccinellia distans występuje na
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omawianym obszarze zaledwie w piatach trzech zespołów: Potentilletum anserinae, Lolio-Plan- 
taginetum i Polygono-Matricarietum discoideae, uformowanych w sześciu podzespołach i wariantach 
oraz w 4 facjach.

Na terenie miasta Rzeszowa Puccinellia distans występuje na siedliskach korzystnie oświet­
lonych, najczęściej stale mezofilnych. Zdecydowanie unika zbiorowisk o bujnie rozwiniętej warstwie 
roślin. Pokrywa glebowa w miejsach jej występowania cechuje się nawierzchnią najczęściej zbitą, 
udeptaną, dość dobrze przepuszczalną, typu piaszczysto-pylasto-żwirowego. Siedliska te wyróżniają 
się przede wszystkim mniejszym lub większym stopniem zasolenia, prawie jednakowym zasadowym 
odczynem, bardzo zróżnicowaną zawartością związków Na, N-NO2 oraz stalą, ale niewielką 
obecnością związków Ca. Liczba stanowisk z Puccinellia distans na terenie Rzeszowa, podobnie jak 
w innych większych miastach Polski (25,27), z roku na rok sukcesywnie wzrasta i to niemal wyłącznie 
na obrzeżach najbardziej ruchliwych szos.


