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P H Y T O S O C IO L O G IC A L  D E F IN E D  S E E D IN G S  R E C O N C IL IN G  N A T U R A L  
D IV E R S IT Y  A N D  S O IL  P R O T E C T IO N  O N  R IV U L E T B A N K S , P A R T  I

A n d rea s S to ck ey  u n d  S ieg m a r-W a lter  B reck le

Z u sa m m e n fa ssu n g

Im Rahmen von Fließgew ässerrenaturierungen werden von Seiten der Landschaftsgestaltung  
Saatm ischungen zum  E rosionsschutz eingesetzt. B ei Z usam m enstellung und Einsatz dieser  
Saatm ischungen w erden bislang nur w enig  d ie besonderen Standortbedingungen berücksichtigt 
und auch dem  Z ie l, e in e m öglichst naturnahe A rtenvielfalt mit H ilfe  der Saatm ischungen zu 
erm öglichen, wird bislang nur sehr w enig  A ufm erksam keit geschenkt. In d iesem  Z usam m en
hang wurden versch iedene Gräser bezüglich  ihrer Fähigkeit, w assergesättigten  Boden zu 
durchwurzeln, untersucht. A usgew ählt wurden zum  einen Gräser, d ie häufig in Saatm ischun
gen der Landschaftsgestaltung eingesetzt w erden, und zum  anderen Gräser, d ie nur selten oder 
gar nicht eingesetzt w erden, aber natürlicherw eise an grundw assernahen Standorten verbreitet 
sind.
D ie E rgebnisse deuten an, daß ein e A usw eitung des in Saatm ischungen an F ließgew ässern  e in 
gesetzten Artenspektrum s um standortgerechte Arten nicht nur d ie natürliche V ielfa lt sondern 
auch den E rosionsschutz erhöhen würde.
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I n t r o d u c t io n

In connection  w ith the so-called  "Renaturalisation o f  F lo w in g  W aters", i .e . the im provem ent 
o f  the eco lo g ica l state o f  rivers by m easures o f  landscape d esign , landscape engineers use 
sow in gs to protect the new ly  m odelled  stream banks against erosion (D O N N E R  1983). Until 
now  the com position  o f  those seed ings w as on ly  chosen  w ith regard to soil protection and m e
rely a cou p le  o f  com m on grass species traditionally used in sow in gs for agriculture and land
scape design  (F L L  1987; H E S A -R A SE N P R O D U K T E  1988), w ere taken into consideration . 
T he application o f  p h ytosocio log ica l know ledge in the practise o f  landscape design at stream- 
banks is still restricted to p la n ta tio n s  o f  big tall reed grasses like Phragmites communis Trin. 
(B IT T M A N N  1953; B E G E M A N N  und SC H IE C H T L  1986) or w ood y plants like  Aims glu
tinosa (L .) Gaertn. (L O H M E Y E R  and K R A U SE  1975; K IR W A L D  1976; B E G E M A N N  and 
SC H IE C H T L  1986).
In our investigations w e  w ere looking for strategies to integrate eco lo g ica l aspects (natural 
diversity) in ex istin g  landscape engineering m easures (seed ings for so il protection against ero
sion ). T hus w e  exam ined the succession  o f  vegetation  starting on bare so il and w ith d ifferent 
kinds o f  seed ings in order to find the optim al seed ing-com position  for stream banks to satisfy  
both requirem ents (cf. ST O C K E Y  and B R E C K L E  1989). T h ese investigations show ed distinct 
d ifferen ces in vegetation  depending on sm all changes (about 30  cm ) in the m ean w ater table. 
F o llo w in g  L O H M E Y E R  and K R A U SE  (1 9 7 5 ), w ho describe the root grow th o f  d ifferent tree 
sp ecies and their im portance for preventing erosion  on stream banks, w e  investigated  the 
grow th o f  d ifferent grasses at different groundw aterlevels, esp ecia lly  the ability  o f  their roots 
to penetrate the w ater saturated so il. W e ch ose  three grass species (Agropyron repens (L .) P B ., 
Festuca rubra L . and Lolium perenne L .)  w hich m ake part o f  a seed  m ixture com m on ly  used
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for soil protection at new ly  designed stream banks (cf. F L L  1987; H E S A -R A S E N P R O D U K T E  
1988; ST O C K E Y  and B R EC K LE 1989) and tw o grass species used rarely (Phalaris arundi- 
nacea L .) or not at all (Glyceria fluitans (L .) R .B r.).
In contrast to Agropyron repens (L .) P B ., Festuca rubra L. and Lolium perenne L ., the last 
tw o m entioned both are typical grasses o f  natural vegetation  on stream banks (cf. L IE N E N - 
BECK ER 1971; H ILLER 1980). F o llo w in g  E L L E N B E R G  (1986) Glyceria fluitans (L .) R .Br. 
is character species o f  the Sparganio-Glycerion fluitantis and Phalaris arundinacea L. is cha
racter species o f  the Phalaridion.

M a t e r ia l  a nd  M e t h o d s

T he grasses w ere sow n in g lass-faced  b oxes (root grow th cham bers) placed in inclined  position  
(cf. B O H M  1979; BER TELS et al. 1989) and grow n at water tables o f  -1 0  and -4 0  cm . After  
three m onths the above-ground biom ass and the underground b iom ass, separated in different 
soil layers, w ere determ ined.

R e s u l t s  a n d  D is c u s s io n

T he five  grass species show  different grow th patterns at the tw o leve ls o f  water table (Tab. 1, 
F ig. 1 and F ig . 2).
Three main types o f  behaviour can be distinguished:

1. Festuca rubra L. with a strong decrease o f  b iom ass production at high water table and no 
root grow th into the water-saturated soil.

2 . Agropyron repens (L .) PB. with no rem arkable reduction o f  b iom ass production but at the 
sam e tim e a strong decrease o f  rooting into low er soil layers at high w ater table.

3. Glyceria fluitans (L .) R .B r. w ith a strong increase o f  b iom ass production at high w ater ta
b le and a high penetration o f  the roots into the water-saturated soil.

Sim ilar to Alnus glutinosa (L .) Gaertn. (L O H M E Y E R  and K R A U SE  1975), Glyceria fluitans 
(L .) R .B r. provides a good  protection against erosion , w hereas, sim ilar to Populus x canaden
sis M oench (L O H M E Y E R  and K R A U SE  1975), Agropyron repens (L .) PB. increases the dan
ger o f  underm ining the fresh grass sward on stream -sides. It is ob viou s that Festuca rubra L. 
is not suitable to stands with high groundw ater lev e l.

T a b . 1: A b ove  Ground- and U nderground B iom ass production o f  the fiv e  grass species at 
tw o different lev e ls  o f  water table

Species Fest. rub. Agr. rep. Loi. pere. Phal. ar. Glyc. fl.

Water Table (cm) -10 -40 -10 -40 -10 -40 -10 -40 -10 -40

Total Biomass 
(g dry weight)

1.69 2.78 7.15 8.47 6.90 4.78 10.60 2.22 6.68 2.37

Total Biomass 
(% of Total Biomass 
at Watertable of -10 cm)

100 170 100 118 100 69 100 21 100 35

Underground Biomass 
(g dry weight)

0.70 0.99 4.82 4.00 2.66 1.34 6.48 0.73 3.71 0.97

Underground Biomass 
(% of Undergr. Biomass 
at Watertabel of -10 cm

100 141 100 83 100 51 100 11 100 26

Underground Biomass 
(% of Total Biomass)

41 36 67 46 38 26 61 29 55 44
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F ig . 1: U nderground B iom ass distribution o f  Festuca rubra, A gropyron repens and L olium
perenne on the seperated soil layers with a water table o f  -40  cm  and -1 0  cm .

Lolium perenne L . and Phalaris arundinacea L. are sp ecies lacking on e  o f  these distinct 
grow th patterns. T he high b iom ass production (1 0 ,6  g o f  Total b iom ass and 6 ,4 8  g  U nder
ground b iom ass) o f  Phalaris arundinacea L. at high w ater table (Tab. 1) reveals, that like  
Glyceria fluitans (L .) R .B r. this species is a m ore suitable grass for stream banks than Festuca 
rubra L .,  Agropyron repens (L .) PB and Lolium perenne L ..
T he results show  that sim ilar to p h ytosocio log ica l defined  plantations (B E G E M A N N  and 
SC H IE C H T L  1986) the inclusion o f  character species o f  the Sparganio-Glycerion fluitantis
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F ig . 2: U nderground B iom ass distribution o f  Phalaris arundinacea and G lyceria  fluitans on
the separated soil layers with a water table o f  -40  cm  and -1 0  cm .

4 0 1



and the Phalaridion into seed m ixtures for streambanks w ill im prove the soil protection against 
erosion.
Prelim inary results o f  investigations started in spring 1989 g iv e  hints that there are other spe
cies (e .g . Juncus bufonius L. and Alisma plantago-aquatica L .) adapted to distinct eco log ica l 
conditions like high water table or tem porary floods. T he use o f  these species in seed m ixtures 
for streambanks w ould  be advisable.

C o n c l u s io n

T hese results suggest that an integration o f  soil protection and natural d iversity can be ach ie
ved. Furtherm ore it seem s possib le  to im prove both the natural d iversity  as w e ll as the func
tion o f  so il protection on rivuletbanks with seed m ixtures arranged under p h ytosocio log ica l 
aspects, i f  the com position  o f  species is sp ecifica lly  suited to the d istinct eco lo g ica l conditions 
o f the type o f  location . Thus seed m ixtures for "natural" landscape design should be com posed  
on the basis o f  p h ytosocio log ica l know ledge.
For the application o f  this dem and it is nessecary to increase the num ber o f  com m ercially  
available species in order to provide landscape architects w ith a variety o f  suitable seed m ixtu
res.
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