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Introduction

The reed canarygraaa having circumpolar area, is commonly native in the Northern Hemi-

sphere. It Bterta to be ubiquitous in the whole World have been introduced into S-Ame-

rica, Australia end New-Zeeland, and Africa es a forage crop or an ornamental plant

/ANDERSON 1961/.

The reed canarygrase ia a very common species in the spontaneous flora of Hungary, ne-

vertheless its frequency does change from a phytogeographical district to another /Figure I/.1

/ - " " •

Figure 1. The occurence of reed canary-

grass in Hungary

Figure 2. The floristical districts

of the Balaton-region with climato-

diagramm of Keszthely and Siöfok

The investigations on reed canarygrass have been accumulated with an accelerating tend-

ency since the 20s of this century in Europe, regardless the earlier studies of practic-

al nature /e.g. Sweden 1749, England 1824, Germany 1850, N-America 1898 - HEATH-HuGHES

19b9/.
Certain revaluation has been going on for years in the cenotaxonomy and -ayetematice

characterized by an intuition of the point of view of synecological role of reed canary-

"Phalaris arundinacea - about the synonymity of the species seei SZABO, I. 1980. Bota-

nikai Kbzlem. fe7. 49-57.
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grasB /KOCH 192b, LIBBERT 1932, UJVÄR0SI 1947, HUNDT 1958, KOPECKY-HEJNY 1965, JEAN-

PLONQ 1968, MIYAWAKI-OKUDA 1972, SOO 1966-73, KÄRPÄTI 1973, BALÄTOVÄ-TULÄCKOVÄ -

HUBL 1974/.

The reed canarygraBB and stands of its content proved to be useful in the water man-

agement by their practical application in biological embankment /KOPECKY 1965, KÄR-

PÄTI 1974, SZABÖ 1980/. However these results have been surpassed by the successes

in field forage growing of its pure stands of high productivity /HEATH-HUGHES 1969,

ECKER 1977 - but there are critical remarks on it too, e.g. SHAEFFER-HOVIM-RABAS

1981 In favour of mixtures of grasses of high productivity/.

Some results of phytosociological studies end such basic Issues of the production bi-

ology of reed canarygress are reported In this paper as the questions of adaptability

of this species of wetland origin to field conditions with an apparent drought resist-

ance and as the expressibility of the course of developmental events of phytomass

production /see at BARNARD 1964, BOOYSEH-NELSON 1975, BROV/H-BLASER 1965, EVANS 1962,

QAB0RC1K 1982, HUNT 1978, MILTHORFE-IVINS 1966, PRECSENYI 1969, RALFH-BEIDLEMAN 1969,

SESTÄK-ÖATSKY-JARVIS 1971/.

Materials and methods

Our Btudies have covered a decade since 1974. The phytosociological records, following

out of the spirit of the Code of Phytosociology /BARKUAH et al. 1976/, were carried out

by BRAUK-BLANQUET*s method modified for the simultaneous estimation of frequency and of

coverage /abundance, dominance - AD/ of Bpecies by Hungarian coenologists /KÄRPÄTI-KÄR-

PÄTINE 1968/. The coenotaxonomical classification of vegetation units was based upon the

aggregate data of Individual recordings, namely AD mean values, constancy, fidelity, re-

garding the area-geographic properties and life forme of constituting species.

Soil samples of the habitats were analized for total- and organic-N content by TJURIH's

method, for K end available F /expressed in K~0 and P2°5 concentrations/ by spectral-

photometry /SPEKTROKOM app./ and by flame-photometry /F1APH0-4 app./ respectively and

for H+ concentration by glass-electrode of OP-201/2 pH-meter submerging into soil sus-

pension produced with distilled water and nKCL solution. The data obtained were introducei

ed into coincidence study between occurence of association composing species and the

values divided Into groups given by the soil chemical analyses as enumerated above.

Regarding the "indicator-concept" /ELLENBERO 1950, SOÖ 1964-1973, ZÖLY011I et al. 1967»

KÄRPÄTI 1973/ T-, W-, R-,. H-values of species of communities were used to designe a

complete diagramm of spots in the cause of illustrating certain relations between veget-

ation units and their environment /see Figure 4/«

The crop of the pastures was evalueted by the "hay-velue" scale of BALÄZS /1949, 196O/i

kt
Q* — I J — -, where t = AD»m = the relative crop of species /the product of the AD and the

mean height of species) T «= t; k = quality value of species, regarding their usefulness,

palatability or - in other hand - their unpreferable properties, expressed by numbers

ranging from +7 to -3» kt = the relative agricultural value of species. Q > 4 means green

or hay of high quality, Q = 3-4 means crop of good quality, Q = 2-3 means that of weak

quality, Q < 2 for crop of poor quality /low rate/.

The greater part of reed canarygress /'K-52' line/ studies WBB carried out on the fields

of the state farm of Agricultural University at Keezthely and on wetlands near Balaton

/spontaneous stands of unbreaded reed conarygraas/ Ln comparison with other geophyte

/Bromue inermis/ and hemikryptophytes /Dactylie glomerate, Festuca. arundinacea/.
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The main features of developmental processes /root- and rhizom establishment, leaf appear-

ance and growth, shooting, initiation and orgono^eneBis of flowering, summer depression

of growth and winter dormancy/ were recorded permanently together with the productivity

measurements going on as follows.

The growth characteristics /RADFORD 1967, HUNT 1978/ were calculated on the basis of dry

weight and that of the total eurface /area/ of assimilating organs /not only the leaf

area, but the cumulated area of the culm covered by leaf sheatB, leaf blades, assimilat-

ing tissue containing parts of panicle e.g. exes, palea and gluma were taten Into ac-

count/. Consequently in addition to RGR, CGR, Instead of RLGR and LAB the Relative Assi-

milating Surface Growth Rate /RAGR/ and Assimilating Surface At aa Ratio /ASAR/ was calcul-

ated and Introduced into NAR. This particular work has not been in want of approximations

by plant geometry /SZABÖ 1983/.

The dry weight and assimilating eurface increment of reproductive tillers were described

by the logistic equation of growth functions /RICHARDS 1959, SVÄB et al. 1968, HUNT 1978,

VENUS-CAUSTOH 1979/. The computed weight and area data were substituted into formulae of

growth characteristics above listed, to obtain smoothed growth curves in addition to those

of the actual weight and area data.

Allometry and entropy /for the latter SHANNON'S diversity by PIE1OU 1969/ were also count-

ed for the description of growth and developmental processes on the level of individual

organisms.

The sampling frequency in the case of measurements above listed took four days during

the growing season with 10s of reproductive tillers regularily. The above- and below-

ground living and died phytomass was collected from spots of 0.25 m of field experim-

ents and from soil monolites in 0.4 m depth belonging to the spots, every week In the

reproductive growth phase, otherwise every two weeks and monthly in winter.

The comparative studies of water saturation deficites /actual - AWSD, critical or sub-

lethal - SLWSD/ and the loading of v/ater balance of grasses were recorded in their foli-

age leaf segments by STOCKER 1929, CATSKY 1963, in the case of reed canorygrass in field

stands and on wetland habitats /SZABÖ 1984/.

The water soluble carbohydrate content /Ti'SC/ - as an easily mobilizsble nutrient fund

for growth and developmental demands of grasses - was leached out from the ground and

sieved material of several plant organs with a method proposed by DERIAZ /1961/, BALA5-

KO-SKITH /1973/» CHATTERTON et al./1974/ and JAKUBOWSKI-STUCZXHSKA /1982/. The concent-

ration of reducing sugars was determined by HA3LD0RN-JEHSEN's iodometric titration after

a protein praecipitation by BRUQOWITZKY /1956/.

Results and discussion

Synecological studies

There is a lot of virtual or - in absenoe of adequate scientific knowledge - unsolved

contradictions revealed by the studies of phytoeociological characters and ecological

relationships of reed canarygrass and its communities /UJVÄROSI 1947, KOPECKY 1961,

1967, SOÖ 1966-73, KOPECXY-HEJNY 1965, JfcANPLOUG 1968, KÄRPÄTI 1973, SZABÖ 1977, 1980/.

The postulation of KOPECKY /1967/ is edviseble to be taken into consideration entirely

or partly, namely that along the river system of middle reach of Elbe and Odera the

associations of Phalaridion arundinaceae have developed; along the upper and middle ri-

ver system of Vistula, and along some riverB runing from the Carpathians into the Dan-

ube the Agropyro-Rumicion crispi HORDH. 40 /later Rumici-Phalaridion KOP. /6l/ 68/ has
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developed; now at last there are diminishing structural and ecological differences,

supposed by the author cited, among the communities belonging to Phalarldion KOP. /6O/

61, Phragmltion KOCH 26 and Caricion gracillB NEUHäUSL /57/ 59 on the K-German, M-

Polish and Pannonlan-plain. - The theory of "diminishing ecological differencee" can

not be accepted by ua, but the foregoing problem as a whole can be solved for Hung-

arian conditions by our studies.

It seems to be reasonable to range the reedy and meadow associations of reed canary-

grass among Phragmition, Uagnocaricion and Agrostion groups in Hungary. /Table 1./

Table 1. A comprehensive summary of reed canarygraas

communities in Hungary

coenotaxa

Phragmltion communis KOCH 26 em. SOÖ 47
Sclrpo-Plirogmitetum KOCH 26 medioeuropaeum Ti 41
p.p.em. SOO 71 phalaroidetosum SOÖ 57

Magnocaricion elatae KOCH 26
Caricion rostratae /BAL.-TUI.63/ OB.67

Caricetum elatae KOCH 26 phalaroidetosum

Caricion g r a c i l i s /MEUH.59, BAL.-TUL.
63/ OBERD. 67, SOO 68

Caricetum g r a c i l i s AUK}.29, GRäBN.f.et HUECK 31,
TX 37 typicum subass. phalaroidosun

Carici-Phalaroidetum SOÖ 71

CaricetuiD acutiformis-ripariae SOÖ /27 / .3O, 69
phalaroidetosam

Agrostion stoloniferae SOO 71 nom.corr.
Deachampsion caespitosae /HORV. 30 B .
s t r . / SOÖ 71

Agrostio-DeBChampsietum UJV. 47 phalaroidetosum

Agrostio-PhalaroidetoBuxa SOÖ 71

Agrostio-Phalaroidetum SOÖ 71 phalaroidetosum
Alopecurion pretensie PSRG. 46 p . f ed .
SOO 71

Caricl-Alopecuretuni pratensis SOÖ 71 phalaroid-
etosuffl

Salicion triandrae MULL.et GÖRS. 58

Salicetum purpureae /SOÖ nom.nud./WENDBG.-ZEL.
52, KARP. 70 phalaroidetosum

Salicetum triandrae MALC.29, KARP.70 phalaroid-
etosum

Salicion albae /SOÖ nom.nud.40 p . p . / lllLL.
et GÖRS.58

Salicetum albae-fragil is ISSL.26 phelaroidetosum
Alno-Padion KHAPP 42 em. KEDV.-KORNAS 57

Ulmion OBERD. 53
Fraxlno pannonicae - Ulmetum SOO 60 a . s tr .
populetoBum /subass .cul t . / phalaroidoBum

local i ty of
community

Surret, Tiszazug,
Balaton-region

"hay-value"

2.6-2.75

middle region of
Tisza; Ipoly, R&-
ba, Balaton

South-Alföld,
Särret, Oaja-riv.
Balaton

Balaton, Kisbala-
ton, Zala-river,
HeViz-basin

Somogy: Kiskoppany
Ipoly

0.95

0.72

1.33-2.25

2.25
1.75

Särret

Zala, Raba, Urava,
Klekoppany, Ipoly,
Taktaköz

Drava, Somogy,
Taktaköz

North- end South-
Ti8za-region, Danu-
be, Baleton-Zala,
Ipoly, Drava

Rabe, Duna, Drdva

Räba, Duna, Dr&va,
ßajö

Räba, Duna, Drava,
Tisza

Dunai Szlgetköz

2.73

2.58-2.68

2.78

2.61
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The adaptation of Fhalaridion arundineoeae KOP. 61 and of Rumici-Phalaridion erundi-

naceae JCOP./61/ 68 groups to home taxonomy of associations ia questionable. Tbese taxa

were In one respect supervised and modified by the author himself /KOPECKY 1968/. In

our oppinion the associations containing reed canarygrass and Rumex species have rela-

tions with Agropyro-Rumicion criepi HORDH. 40 group along the river Danube in Hungary.

The subassociation Scirpo-Phragmitetum phalaroidetosum SOÖ 73 is very frequent in Hung-

ary, in spite of anthropogenic degradation of its habitats and greater number of comp-

onent species as usual, especially in the Balaton region.

A distinction must be drawn in Magnocaricion group between communities of Caricion rost-

ratae and Caricion gracilis subgroups as followsi Caricetum elatae pbalaroidetosum and

Cariceturn gracilis typicum eubase. phale-roldoBum fac., Carici-Phalaroidetum, Caricetum

acutiformis-ripariee phalaroidetosum according to Table 1 respectively.

The reed canarygrass communities belonging to Agrostion group differ from those of the

above mentioned groups In species composition and in environmental features. Transdan—

ubian basophyloua reed canarygrase meadows represent a lately introduced coenotaxont

Agrostio-Deechampsietum UJV. 47 phalaroidetosum. The Agrostio-Phalaroidetum SOÖ 71

phalaroidetosum is proposed by us for the typical reed canarygrass meadows in Hungary.

The Carici-Alopecuretum SOÖ 71 phelaroidetoBum occupies en intermediate position between

Magnocaricion and meadow-foxtail /Alopecurion pratensis/ stands. The reed canarygrass

communities are synthetized in Table 2. The great number of phytosoclologicaly indif-

ferent species is remarkable, showing with several others the anthropogenic degradation

of vegetation.

The occurance of Phalaroides erundinacea in the Balatonicum floristicel district is con-

stant, usually sporadical« but its stands of greater extent exist near Tihany-Balaton—

fUred /Scirpo-Phragmitetum phalaroidetosum/. It occurs in the Somogyicum sporadically

too, but it is driven back because of the expansion of resort. On the northern Bhore

of Balaton at Keszthely-Balatongyörök Scirpo-Phragmitetum phalaroidetosum and Caricetum

elatae phalaroidetosum stands of great extent were banked up a few years ago. In the peat

end marshland district of Saladiense, mainly in the place of ancient bays of Balaton«

large areas are covered by several sedge- and grassland communities of reed canarygrass«

in the HeViz-basin and in Kisbalaton Caricetum acutiformis ripariae phalaroidetosum, in

the lower valley of Zala-river and in Kisbalaton Caricetum gracilis phalaroidetosum, Ag-

roatio-Deschampsietom phalaroidetosum, Agrostio-Phalaroidetum phalaroidetosum, Carici-

Alopecuretum pratenais phalaroidetosum. The majority of these stands will be flooded by

the storage lakes of Kisbalaton environmental protection system.

The succeseional pecularities of littoral vegetation zones of Balaton were described by

KARPATI-KARPÄTI 1968, KARPÄTI 1973, KÄRPÄTI-VARGA 1975. The line diagramm of Table 3

illustrates the role of reed canarygrass in the communities around the Balaton according

to the authors pre-cited.

The reed canarygraeö and its communities usually occure on elightly acidic, neutral or

slightly alkalic soils of organic or of mineral origin at a rich water and nutrient sup-

ly /Figure 3 and 4/. Certain groups of associations containing reed canarygrass ere ver-

tically arranged in the systems of lacustrian and fluvial inundation areas /Figure 5/.

The variability of the water level seasonally or by geomorphological stageB has influences

over the total and available nutrient content of the soil. A persisting eommer flooding .

seems to be more dangerous for the reed canarygrasB populations from the point of view of

their survival, than a long dry periode. It is such an interesting phenomenon being wor-

thy of further investigations as the salinity tolerance of reed canarygrass observed on

sodic soils of the Great Hungarian Plain. -
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Table 2i The species composition of reed canary grass
communltiea

Scl-Phr-phaCar elaphaCargra pha Cor neu pha Agr-Pha Agr-Des phaAgr-Pha pha Car-Alo pha
A D K A D K A D K A D K A D K A D K A D K A P K

Phragmi te te a-Phr aremi t ion
Epi. hirsut. 4-1 I
All.pla.aqu. 4 I !
Aco.calamus 4 I • _
Cal.canesc. 4 I 4 I
Phr. auatr. 4-4 IV 4 I 4-1 II
Stach, pal. 4 III 4 IV 4 I 4 I 4-1 II
Iris pseu. 4-1 III 4 IV 4 III 4 III 4 III 4 II 4 I 4- II
Lycop. eur. 4 II 4 IV
Hyos.palust. +-1 IV 4 II 4 I
Mentha aqu. 4-1 III 4-1 II 4 II 4 II 4 I
Schoen.taber. 1-2 II 4 I
Slum lat i f . 4-2 II 4-1 I 4 II 4 I 4 I
Glycer. maxima 442 II 4-1 III 4-1 III 4-1 II 4- I 4-2 II 4-2 II
Typha la t i f . 4-2 II 4-2 I
Qlycerio-S
Scroph. umbr. • + A
Magnocaricion „„.,, , __
Salium pel. 4-1 III 1 III 1 I 4 IV + I 4 III 4-1 II 4 IV
Carex vulp. 4-1 II 4-1 III 4 IV 4 I 4-2 IV
Carex elata 1-3 III
Carex grac. . 2-3 V 4 II
Carex acutif. 4-5 V 4-2 II
Scutel.galer. 4 I
Molinio-Arrhenetheretea
La thy r. prat. 4- II 4 I
Cardam.prat. 4 I , _ , _ , _ _
Poa tr iv ia l . : . 4-1 I 4-1 I 4-1 II
Alopec.prat. 4-2 IV 1-3 V
Lych.floB.c. + I
Vicia crao. 4 I 4 - I V 4 - I 4 - 1
Centaur.Jac. . 4 I
ISolinio—Jancetea '
Poa paluat. 4-1 I 4-1 IV
Equis.palust. 4-1 II 4-1 I 4- II 4-1 III
Cirsium pal. ; 4- II 4 - 1
Allium ang. ; , 4-1 II 4 - 1
J u n c u s e u b n . "'••:• 4 - 1
Molinietalia • ! . . - . - ?

Deech. caesp. 4-1 V ...._,.
Peetuca aru. 4 - 1
Sanguis off. .:.-., ,, . . ;v. 4- I ; -
Thalict.luc. i 4 I
Agroation
SymphyU.off. 4-1 III 4- I 4 II 4 III 4-1 VI 4 III
Phalar. aru. 1-5 V 2-4 V 1-3 V 1-5 V 2-5 V 2-5 V 2-5 V 4-4 V
Agrost.Btol. 4-I II 4-1 I 4-3 V 1-3 III 4-1 IV
Gratiol.off. 4 II 4 I 4 I 4-3 II
Chenopodlo-Scleranthea .
Tanacet.vulg.1 4 I 4 II
Calystegion

Calyat.Bep. + I 1 IV 4- II + II 4 I I 4 I V 4 I
Solidago gig. 4 I 4-2 II 1-3 II 4 I
Echinoc. lob. 4-1 4 I 4 II 4- II
Bidention
Bidens trip. 4 II 4-2 II
Polygon.min. . 4 I
Galega off. 4 II
Pulio. vulg. 4 I
Afrropyro-Rumicion criepi
Rumex hydr. + I 4 I 4- II
Rumex congl. 4 I
Rumex crisp. 4 II 4-1 III 4 II
Agrop. rep. 1 I 1 I 4- I
Rorippa aus. 4 I
Pol.amph.f.terr.4- I 4 II 4-1 II 4-1 II 4 II
Salicetea
Rubus caes. 4-1 II
Sallclon albae
HumuluB lup. ' : , 4 I
Uyosoton aqu. 4 II
Phytosoc» indifferent and miscellBneous
Ranunc. rep. 4^1 II *^1 IV 4-1 II 4 III 4 I 4 III
Rorippa amph. 4 I 4 III
Lyaimach.num. 4 II 4-1 II 4-1 II 4-1 I 4 II
Potent, rept. 4-I II 4-1 I 4-1 II 4-1 III 4 II 4-2 IV 4 II
Urtica dio. 4 I 4 - I 4 I 4 I. + I 4 I
Rorippa s i lv . 4-1 III 4 I
Ly thrum sal . 4 III 4-1 I 4-1 III 4 III 4-1 III 4- I
Polygon.pers. 4-1 I
Potent, anser. 4 I 4-1 II 4-1 I
Lyeim. vulg. 4-1 III 4 II 4-1 I
Eupet. cann. 4—1 II 4 I 4 I
Caltha pal. 4-1 I
Eleoch. pal. 4-1 I 4-1 II
Carex hirta . 4 I
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Caricion davallianae

Carici-Alopecuretum pratensia

Agroetio - Deschampsietum
phalaroidetosam + 1

Caricetum acutiformiß-ripariae
• phalaroidetoaum t

Caricetum gracilis phalaroidetosum Caricetum elatae
T phalaroidetoBiun

Caricetum gracilis glycerietum maximae T

1
Scirpo-Phragmitetum phalaroidetOBum

t
Scirpo-Phragmitetum glycerietoeumr

acirpo-Phragmitetum phragmitosura

Scirpo-Phragmitetum Scirpo—Phragmitetum
homogenum hydrocharietoeum

Hydrochari-Stratiotetum I

Scirpo-Phragmitetum
schoenoplectetosum l a c u s t r i s

Myriophyllo - Potametum szubasszociaciok

I

Table 3
Communities of reed cana-
rygrass talcing part in the
succeaaion of vegetation
of the Kiebelaton and Low-
er- Zala-v alley.

open water

Figure 3
Reeulte of soi l chemic-
al analyses from the
habitatB of reed canary-
graas communities.

mg/WOg

400-

300-

200-

100-

1. 2. 3. 4. 5. 6. 7. 8. 9.

|l
.li

g/lOOg

55-

45-

35-

25-

15-

5

I 2.3. 4. 5. 6. 7. 8. 5.

II..
p2°S

I
'I I

fngfiOOg

45-

35-

25-

15

5-

/ 2. 3. 4. 5. 6. 7. 8. 9

II I K2O

. . .

-lg'

8-

7-

HI'I1'1
pH

1. 2. 3. i. 5. 6. 7. 8. 9.

1. Sci.-Phr.ph.al* i.AgrrQes. p h a l . 7. Sal.pur. p h a l .
2.Car.gra. p h a l . 5.4y/-.-Phal. p h a l . g, Sai.iri. p h a l .
3. Car. acu.-rip.phal. 6.Agr.-thal. 9. Sal. alb.-fra. p h a l .
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Kotes to the Tables 1-3 and Figures 3-5.

For the nomenclature of names of vegetation unite discussed Phelaroides arundinBcea

/L./ RAUSCH, scientific name is used regardless the synonyms used originally by the

authors citedl

Table 2i

Plant names are abbreviated arbitrarily but expressively as far 88 possible in the

frames of the table failing an official code for abbreviations useful for e.g. comput-

ing.

The coenological characterization for grouping the species by SOÖ SYNOPSIS III. 1968.

The abbreviations of coenotaxa are deriveted from their scientific names used the first

three letters of them.

The reed canarygrass can not be regarded as a native circumpolar species in the Hungarian

flora only, but as a species showing greet adaptability to the changing /«becoming degrad-

ated/ environment. For this reason there are vegetation units of great importance for fur-

ther studying within the scope of investigations of secondary succession as followsi

— disturbed vegetation units being very rich in Artemisetea elements on dry shores and

on dams of channelized water—courses,

— shallowB, poorly grown over grasses and annual herbs on the lower stages of river beds,

— in the sedge belt or woody zone of forest lakelets,

— depressions, subsidiarily getting moisten, without an outlet by road and railway build-

ings,

— floating plants of sodds of initial successional stage in storage lakes.

• . Productivity studies

The reed canarygrass gives a harvest of great mass and of good quality itBelf, but because

of the species of lower palatebility and other poieonoue ones, the green and hay production

of communities above studied is only of second-rate quality /Table 1/| finaly there are

hardnesses of harvesting owing to the physiognomy of wetland habitats.

The meadow hay production of Rorippo-Phalaridetum /MATHE 1956, JEAHFLONQ 1968/ near rivers

Ipoly and Rdba are 360 g/a1 and 220-260 g/rf respectively, by MOLNÄR's /1975/ estimations..

The two years average crop of pure stands of reed cenarygrass 'K-52' line introduced from

marshlands into field conditions is 1652 g/rf /SZABÖ 1983/. The difference may be due to

the advances of pure and fertilized stands against mixed or spontaneous ones, and to the

result of yield-growing selective breeding worki but it 1B important to study the environ-

mental factors and developmental features of great productivity of this grass.

The reed canarygrass has a greBt oppurtinity in grassland management of Hungary: green

and hay production of its pure stands surpasses in mass, in quality and in crop safety

those of xerophytous grasses e.g. Bromus inermis /see at SCHAXLER et al. 1972 too/ in

spite of dryland conditions of production instead of the original wetland environment.

By our comparative study of water saturation deficites of leaf blades of reed canarygrass,

Bungaryan brome, tall fescue and of orchardgrass, the AVVSD values has a succesively up-

right tendency in the order of species listed /Figure 6/. Regarding the pecularities for

reed canarygrass«

- the AWSD values measured at noon were only just three times larger, than AY/SD values

measured in the morning, .
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Figure 6

The graphical interpretation of AWSD /B-E/, SLWSD
and of loading /K/.

/The 1 s t 3 le t ters of plant
names are used as abbrevi-
ations./
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- the SLWSD values were 15 time larger than AWSD values /in the case of papilionaceae

2-5, in the case of grasses 3-7 ratios were reported by RAHKAKYINA-AHKEDOV 1976/,

- the loading /mean AWSD divided by S1WSD and the ratio ie expressed in percentage/ of

the water balance of leaf blades was only the half of the largest value measured for

the orchardgrass among the grasses studied,

- the ability of water resaturation in leaf blades maintained up to high AWSD values,

- there were no significant differences between the results of WSD studies either

in wetland habitats /lake shore/ or in dryland field conditions.

These pecularities of water balance make a considerable contribution to the establish-

ing drought resistance of reed canarygrass. After all, there is an open question: does

the water retention illustrated above restrain the oeeling of productivity, and if it

does, to whet extent?

There ie a whole developmental range of individual tillerB of dilferent turnover time

and turnover rate moving on succesively or porsllely through the life of reed canary—

grass stands as follows:

turnover time turnover rate

a/ tillers appearing after harvesting,
later beeing overwintered, give the 1.08 0.92
next year crop

b/ tillers of the seme appearence as n e o 7r p i ->
under a/, but will be winterkilled uo-u. o ^-x.j

o/ tillers of winter and late winter
origin, thermoinduced for generative 0.75-0.5 1.3-2
developmental phase

d/ tillers of the same appearence as
under c/, but unsuccesfully compet- 0.5—0.3 2—3
ing amoung other tillers in spring

e/ tillers of short /1-2 months/ life 0.08-0.23 4-12
span.

The number of tillers per area, establishing the crop of the stand, decreases in the

reproductive phase of growth with a degree of 32.5 % in the case of reed canarygrass,

because of the competition between vernalized and unvernalized tiller individuals

/Figure 9/. The expected loss of biomess production however, was not only compensated

by increased growth of the remaining tillers, but the individual gain in weight of

them was the main determinant of the final crop to be harvested. Comparatively, in the

case of tall fescue, the main factor of phytomase production was the number of tillers

per ground area. The appearance of new aerial shoots during the reproductive phase of

growth is an other question: that of the next regrowth, because of their beeing deeper

as the level of cutting used to be practised.

Certain tendencies of concentration changes of water soluble carbohydrates /WSC/ in dif-

ferent organs of reed canarygraas are connected with its growth and development /Figure

7/. The WSC concentration in the vegetative organs decreases untill the time of flower-

ing, increases simultaneously in the generative parts /panicle/, and decreases after a

ceeling in these latter because of the establisment of oligo- and polyeaccharidea. Prob-

ably, the construction of reproductive organs is based not only on the carbohydrate

/and other nutrient/ reserves of storage organs, but - in addition to opinion of SINGH

et al. 1980 — also on the current photosynthetic activity of assimilating organs /in-

cluding panicle too/, regarding the demands for reserves of appearing new tillers.

The gain in weight of reproductive tillers iB time dependent procesB of events, which

enjoys a proper complexity by their growth expressed by dry weight increment of culms^

leaves and of reproductive organs /Figure 8/.
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The Beeeonal growth of stands

winter

-tillering

-rhizom
eatabliBhm.
-initiation
of leaves .

-leaf growth!

-initiation,
devel. of
flowering

-root growth

-growth of
ottlas

Trends changing eeesonoly of carbohydrate concentration
of several organB

- rhizom

- stem base

- leaf

- panicle

Figure 7
The seasonal growth and development-
al processes of reed canarygrass
stands with the seasonal changes
of water Boluble carbohydrate con-
centrations

Figure 8

growth prooeeseB of a reproductive t i l -
ler.

For W/t/ a logistic growth function,

for leaf growth W^/t/ an.exponential one

used to be used.

Wf/t/ means the growth of flowering and

-S/t/W. a function for senesoence of

leaves» W/t/ for total dry wight.

Belowi

the development of panicle.
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Advantageous water- and nutrient supply is very important through the time tg /Figure

7/ in thia particular case, in favour of the development of generative organs, which

is characterized by relatively slow gain in weight but by rapid morphogenetic changes«

The intensive growth of inflorescence in mass moves on at decreasing area and weight

of leaves.

The main characteristics for production of reed canarygrass were in the average of ex-

perimental years /1981-83/»

- the • m a x of reproductive tillers /above-ground/ = 4.1 g /at ripening/.

- the W
max

of culms covered by leaf sheets •= 2.95 g»

- the • m a x of leaf blades • 0.79 g /from shooting t i l l flowering/,

- the Wfflax of panicle 0.75 g / a l l of them in dry weight/;

- the Affl of vegetative organs = 214.1 cnf,

- the estimated A of panicle = 181.0 en1 /I/;

- the rate of yearly main W and of W = 0.69 /in the case of tall fescue 0.63

and of orchardgrass 0.49/,

- *___ • 4153.8 g per 1 rf ground area and 0.4 rf soil monolite alltogether,

- the 80.1 % of the below-ground phytomass was congregated in the upper soil layer

of 10 cms, and the maxima of below -ground phytomass were measured in March and

in October« /Although these amounts were regarded as the indicators of the rich-

ness of the soil monolite in plant parts, not as the absolute amount of below-

ground phytomaas - see also SIMON-BATANOUNY 1971/.

Figure 9

Comparative studies of pro-
duction in reed canarygrass
and tall fescue field stands
/1982/

Straight line: assimilating
area, dotted linet the numb-
er of tillers/N/, white col-
umni weight of above-ground
parts /WTFF/, slanting white

column» weight of the litter
/Kl./ per rf; black columns

weight of below-ground parts// per °*4 *
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Figure 10
Quantitative description of the growth of reproductive t i l lers /A-H/,
and that of stands /I-L/ of reed canarygraas

. 1981
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The smoothed curves» obtained by the replacement of calculated data using logistic growth

function Into formulae of growth characteristics, describe general courses of growth pro-

cesses /FiaURB 10. 0-G/.. Positive correlation exists between RGR and RAGR values /that of

average strength/, between RQR and ASAR values /close correlation/, negative one does bet-

ween RGR and CGR values; there was no correlation between NAR and CGR values.

Diagrammea of growth characteristics computed from the actual W and A values Bhow special

pecularities of certain stages of development. The decreasing tendency of ASAR shows bio-

mass accumulation of higher rate than expansion rate of assimilating surface. Continuous

biomass accumulation against decreasing aseimileting area can be observed at the late

phase of growth /negative RAGR values/. Initial great amplitudes of RGR and RAQR are caus-

ed by spring frost-killing of leaf blades and by entering of new ones.' The NAR m a x is pro-

ceeded by RGR max and RAGRffl . and CGR ffl is preceeded by KARm in time.

We did not make an effort to record optimal /critical/ LAI on the next considerations.

The determination of LAI .j. 1 B very complicated because of the hardnesses in collecting

entire-plant increment data. The LAI ^ is a model based upon the light as a limiting

factor alone, regardless the additive and non-^additive effects of other environmental

factors. There is a possibility of reaching a plateau for several species, instead of

a peak, on which those persist their maximal productivity /see at LEOPOLD-KRIEDEliAN

1981/, A certain value of A appeared really - in spite of the possible errors of our ex-

periments - close to the Inflexion point of the curve fitted to area valueB, and thiB

point means the beginning of the slope In area increment. The step of LAI over an "opt-

imal" value coincides with the decrease of KAR at that very moment, as it was demonstrat-

ed by several authors. However, the beginning of leaf area decrement /negative RAGR valu-

es/ is not too fare from the maxima of CGR and KAR in our studies.

The measurement of leaf area /LA/ only, seems not to be sufficient in the growth studies

of Gramineae. The surface of culms end of assimilating tissue containing parts of panicle

must be taken into consideration. E.g. see the area of panicle two pages earlier and the

ratios between area of stem and leaf blades ere as follows

species

Hungarian brome

orchardgrasB

tall fescue

reed canarygraas

ASmex
A
ALmex

0.6

0.9
1.0

0.45 .

The gain in weight refered only to leaf/blade/ area /LViR/ does not reveal the essential

features of grass production. On the other hand collecting total area data is a Sisyphean

task unless one has methods of the closest approximations... After all, SLA is such

an important component of AEAR as it is that of LAR /Figure 10. C/.

The parameters of Y = M /1+be/ ~ logistic growth function for weight and area growth

in experimental years are as follows«

1981

1982
& U.U//OO U.UOUJ-O
o

/cont. next page/

A
b ' •

k

R2

A
b
k

R2

dry weight
4.500

20.81464
0.06577

0.96504

4.250
33.41615
0.07738

0.98883

assimilating surfece

350.COO
9.35029
0.04754

O.94S5O

250.000
6.35544
0.06018

0.88261
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1983
A
b
k
R2

7.000
28.19986
0.05329
0.97023

/cont. from the page i5/

250.000
6.33621
0.04988

0.95737

The high M value in 1983 is remarkable, being established within meteorological extrem-

ities of the year to a certain extent. On the other hand, M was chosen from a set of its

values heuristically tested one by one to the closest fitting of growth curves to baBic

data. For this reason M was regarded as a tool much rather than as extremity of growth

since it did more or less surpass the areamax and weightmax of tillers developing under

the pressure of limiting environmental factors. The symbol k used to be named instant-

aneous rate of growth, and can be defined by first order derivation of growth function

under this discussion /Figure 10. A/.

The changes of weight proportions between culms and leaf blades ere not interpreted by

the entropie from shooting till, heading, but these changes mean alteration in phytomaBa

diversity of reproductive tillers /Figure 10. H/. The diversity increases at heading

and returns slowly during flowering and ripening to the beginning level.

The early spring frost-killing of leaves mentioned above, is shown by the allometric

growth of culms and leaves of reed canarygrass /Figure 11. G» negative relationship/.

An other negative relationship occures in the case of tall fescue at heading /Figure

11. H/, because of the successive death of foliage leaves acropetaly by the culm.

An abruptly opposite tendency appears at ripening caused by the losses in weight of

culms and leaves of tall fescue. The weights of organs studied of reed canarygrasa

maintain in the reproductive phase.

«/. 0,40* + 0,64
^ v—0,62x-O,88

6,5* -5,37

Figure 11.

The allometric growth of culms /W /
B

and leaves /Wj/ of reed canarygrass

/G/ and of tall fescue /H/.

inW,

The growth characteristics were studied in stands too, with a special care for below-

ground parts /Figure 10. I-L/. The comparision of growth characteristics of above- and

below-ground parts illustrates the functional connections between assimilating and non-

assimilating organs of grasses, e.g. CGR is preceeded by RACJR
max'

Trends of stand

growth characteristics have pecularities differing from those of reproductive tillers,

because of coexistence of tillers composing of different turnover values. The growth

analyses of stands and those of reproductive tillers are complementary to each other.

© Biologische Station Neusiedler See/Austria; download unter www.biologiezentrum.at



37 -

Litterature /a selected bibliography /

ANDERSON, D.E. 1961« Taxonomy and distribution of the genus FhalarlB. Iowa State Journ.

of Sei. 36. 1. 1-96.

BARNARD, C. / e d . / 1964« Grasses and grass lands . St . Martins Press, New York.
BOOYSEN, F. - NELSON, C.J. 1975« Leaf area and carbohydrate reserves in regrowth of

t a l l f e scue . Crop. Se i . 15. 2. 262-266.
DERIAZ, R.E. 1961« Rutine analysis of carbohydrates and l i g n i n in herbage. J. Se i . Food

Agrio. 12. 152-160.
QABORCIK, N. /ed./ 1982« Potential of tall fescue... Froc-s of Conference held at Bans-

ka Bystrica, Czechoslovakia.

HEATH, M.E. - HUGHES, H.D. 1969« Reed canarygrasB. Ins HUGHES, H.D. - HEATH, U.E. -

METCALF, D.S.I Forages. Ames, Iowa, USA*

HUNT, R, 1978« Plant growth analysis. Studies in Biology No 96. E. Arnold, London.

KÄRFÄTI I. - KÄRPÄTI I-ne" 1968« Növönyföldrajzi gyakorlatok. Agrdrtud. F6isk. Kiadv.

Keezthely pp. 1-55»

KARPÄTI I. 1973« Magyarorszagi arteri szintek 6B vizek vegetäcidjänak synökoldglai 6B

produkcid-bioldgiai viszonyai. Doktori ertekezde, KeBZthely /manuscript/.

KOPECKY, K. 1968» Zur Polemik über die phytozönologiBche Erfassung der FluBsröhricht-

geaellschaften ltittelearopas. Freslia 40. 397-407« Fraha.

MOLNÄR, E. 1975« A survey of studies on grassland production in Hungary. Acta Bot.

A.S.H. 21. 91-101.

PIELOU, E.C. 1969« An introduction to mathematical ecology. Wiley-Interscience. New-

York, London, Sidney, Toronto.

RADFORD, F.J. 1967» Growth analysis formulae - their use and abuse. Crop.Soi. 7.171-175«

RICHARDS, F.J. 1959« A flexible growth funotion for empirical use. J. of Exper. Botany

10. 290-300.

SOÖ R. /1964/ 1966-1973« A magyar fldra e"s vegetdcid rendszertani-növenyföldrajzi ke*-

' zikönyve /I/, II-V. Akademiai Kiadd, Budapest.

STOCKER, 0. 1967« Der Hasser- und PhotOBynthese-Haushalt mitteleuropäischen Gräser..*

Flora, Abt. B. 157. 56-96.

STUCZYNSKA, J. - JAKUBOWSKI, S. 1981« We,glowodany w trewach pastawnych ze szczegdl -
nym uwzgledniem frakej i rozpuszczalnej w wodzie. Zesz. Problem. Poete,pow Nauk
Rolniczych 241. 132-142.

SZABÖ I . 1980« A zöld pdntlikafU /Typhoides arundinacea / L . / Mönch/ a Balaton vidöken
•5s felhaszna'ldeejiak lehetösägei a td partjdnak b io ldgla i vedelme'ben. MTA VEAB
Monogräfiäi 12. A Balaton kutatäs ujabb eredmenyei I . 39-47.

SZABÖ I. 1983« Päzsi t füfelek produkeid v i z s g ä l a t a . Kandidätuei ertekez^s. /manuscript/
SZABÖ I. 1983« Vizte l i te t ts tSgi hidny v i z s g ä l a t a n^gy päzeitfü levele iben. Növenyterme-

l^e, -32. 521-529.
SZABÖ, I. 1984« Growth analysis of reed canarygrass 'K-521 and tall fescue 'K-50' lin-

es introduced from marshlands into field conditions /clayey brown forest soil/

2nd I21TEC0L Wetlands Conference, Tfebon, Czechoslovakia. I. 58. •

Detailed bibliographical data of papers and books referred to in this study

but being not enumerated here, are obtainable from the author.

© Biologische Station Neusiedler See/Austria; download unter www.biologiezentrum.at



ZOBODAT - www.zobodat.at
Zoologisch-Botanische Datenbank/Zoological-Botanical Database

Digitale Literatur/Digital Literature

Zeitschrift/Journal: BFB-Bericht (Biologisches Forschungsinstitut für Burgenland,
Illmitz 1

Jahr/Year: 1986

Band/Volume: 58

Autor(en)/Author(s): Szabo I.

Artikel/Article: Some conclusions of ecological investigation on grass species of
paludal and of field origin I. 21-37

https://www.zobodat.at/publikation_series.php?id=7506
https://www.zobodat.at/publikation_volumes.php?id=34202
https://www.zobodat.at/publikation_articles.php?id=162594



