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SUMMARY - Productivity of reed canary-grass (Typhoides arundinacea (L.) Moench) dominated vegetation along
the lowland course of the Adige River (N-Italy) - In this study the standing crop of riparian Typhoides arundinacea (L.)
Moench dominated communities in the lowland course of the Adige River and the productivity of the dominating
species were measured. Two sampling sites were chosen in the Veneto Region (N-Italy), Zevio (Province of Verona) in
the upper plain, and Castelbaldo (Province of Padua) in the lower plain. Productivity of reed canary-grass and the
standing crop of the communities were measured by means of a destructive harvesting method. The highest value of
productivity of reed canary-grass (21.02 g m-2 d-1) was found in the Zevio site in June and the maximum standing crop
(1453.32 g m-2) was measured in August in the Castelbaldo site. The seasonal pattern of standing crop showed to be
heavily affected by river regime and especially by spring and autumn floods. A tentative scheme of involved mechanisms
based on three levels of intensity of spring floods is presented.

RIASSUNTO - Produttività di fitocenosi riparie a Typhoides arundinacea (L.) Moench nel corso planiziale del Fiume
Adige (Italia settentrionale) - In questo studio sono state misurate la biomassa epigea di fitocenosi riparie a Typhoides
arundinacea (L.) Moench situate nel corso planiziale del Fiume Adige e la produttività della specie dominante. Sono
stati prescelti due siti di campionamento nella Regione del Veneto: nell’alta pianura, a Zevio (VR) e nella bassa
pianura a Castelbaldo (PD). La biomassa epigea e la produttività delle comunità a T. arundinacea sono state misurate
tramite metodo distruttivo per sfalcio. Il valore più elevato di produttività (21,02 g m-2 d-1) è stato quello di giugno a
Zevio; la biomassa epigea massima (1453,32 g m-2) è stata quella di agosto a Castelbaldo. Gli andamenti stagionali di
produttività hanno mostrato un forte condizionamento da parte del regime fluviale e in particolare delle piene prima-
verili o autunnali. Viene presentata una prima ipotesi schematica dei meccanismi condizionanti la produttività basato
sulla distinzione di tre livelli di intensità delle piene primaverili.

Parole chiave: produttività, vegetazione riparia, Typhoides arundinacea, Fiume Adige, Italia settentrionale
Key words: productivity, riparian vegetation, Typhoides arundinacea, Adige River, northern Italy

1. INTRODUCTION

The standing crop and the aboveground productivity
of reed canary-grass (Typhoides arundinacea (L.)
Moench = Phalaris arundinacea L.) dominated
communities along the Alpine course of the Adige River
(Autonomous Province of Trento, N-Italy) were already
presented in a previous paper (Bracco & Villani 2002).
The present paper deals with the riparian vegetation
along the lower course of the Adige in Padano-Veneta
Plain.

Both the present and the previous works are part of
a wider research concerning the whole course of the
Adige, which was carried on from 1998 to 2000. Its

purpose was to formulate, on the basis of phyto-
sociological and production data, some preliminary
hypothesis on the efficiency in nutrient uptake of the
natural riparian vegetation as a contribute to the planning
of sustainable management of the surrounding territory
(Braioni et al. 2000, 2002).

In this paper we analyze the production data of reed
canary-grass vegetation taking into account two
different sites (Fig. 1). The upstream one is situated in
Zevio, just South of Verona, in the upper plain borde-
ring the hills at the foot of the Venetian Prealps; here
the river course has a somewhat natural morphology
and the natural vegetation often occurs in the riparian
zone. The downstream site in Castelbaldo (Province
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of Padua), in the lower part of the course where the
river bed is surrounded by big dikes and the riparian
zone, is generally subjected to agriculture.

2. MATERIAL AND METHODS

The aboveground standing crop was determined by
destructive method; samples were collected by cutting
all shoots at ground level. Conventionally green shoots,
brought down by flooding and partially buried under
sediments, were considered epigeous.

Vegetation was sampled 6 times in 1998. In the
following year 7 sampling phases were planned in both
sites. Actually in 1999 plants were sampled 7 times in
Zevio, but we got only only 6 samplings in Castelbaldo
because of the flooding in the area during the months
of May and June.

Each sample was made up of 10 randomly located
quadrats of 0.1225 m2 (1998) and of 0.25 m2 (1999),
excluding plots which had already been cut.

The sampled material was cleaned and separated into
single plant species and the green fraction was divided
from the dead one. All was dried to constant weight at
105 °C. Herbaceous production was estimated according
to the Smalley method (Groenendijk 1984) and net daily
productivity was assessed as the ratio between the
aboveground production and the number of days
between two sampling dates. Net yearly production was
calculated adding production values of each sampling.
Net production in the first sampling was made equal to
the green standing crop fraction measured at that time;
dead biomass change was not taken into account for the
difficulty in separating dead matter produced in early
spring from biomass possibly kept from the previous
autumn. This value was not considered in the producti-
vity assessment because we did not know the exact date
of the vegetative restart in spring time.

We measured the total N-content in the green fraction
of reed canary-grass on a single sample, in each date, in
every stand according to the Kjeldhal method modified

Fig. 1 - Drainage basin of the Adige River and location of
the two sampling sites.
Fig. 1 - Bacino del Fiume Adige e localizzazione dei due siti
di campionamento.

Fig. 2 - Seasonal pattern of standing crop (mean ± standard deviation, g m-2) in Zevio site in 1998 (a) and 1999 (b).
Fig. 2 - Andamento stagionale della biomassa epigea (media ±  deviazione standard, g m-2) nel sito di Zevio nel 1998 (a) e nel
1999 (b)
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I II III IV V VI
 GREEN FRACTION 13/05/98 17/06/98 14/07/98 27/08/98 29/09/98 02/12/98
Typhoides arundinacea 644.88 877.22 938.53 725.63 350.04 30.53
Agrostis gigantea 0.00 14.29 2.61 2.53 0.00 0.00
Artemisia sp. 4.49 0.00 0.00 0.00 0.49 0.08
Total dry weight 649.37 891.51 941.14 728.16 350.53 30.61
Standard deviation 250.76 293.00 582.55 348.79 285.12 37.43

I II III IV V VI
 DEAD FRACTION 13/05/98 17/06/98 14/07/98 27/08/98 29/09/98 02/12/98
Typhoides arundinacea 36.73 64.90 165.88 439.92 249.14 87.18
Agrostis gigantea 0.00 1.14 0.00 0.65 0.00 0.00
Artemisia sp. 0.33 0.00 0.00 0.00 0.00 0.00
Total dry weight 37.06 66.04 165.88 440.57 249.14 87.18
Standard deviation 29.20 30.82 75.93 237.41 236.97 86.93

Tab. 1 - Seasonal pattern of standing crop (g m-2) in Zevio site in 1998.
Tab. 1 - Andamento stagionale della biomassa epigea (g m-2) nel sito di Zevio nel 1998.

by Bremner (Hesse 1971). The N-uptake was assessed
on the basis of the N-content and of the net production
in the three seasons of vegetative growth.

The taxonomic nomenclature of plant species
follows Pignatti (1982a, 1982b, 1982c).

3. RESULTS

In the Zevio site the standing crop pattern was

different in the two years; in 1998 (Fig. 2a) it showed
a single maximum in August. In 1999 (Fig. 2b) two
maximum values were present, the first in early June,
the second at the end of July. Moreover in October an
abrupt decrease of the standing crop took place. In both
years the main role in the production of aboveground
biomass was played by T. arundinacea followed by
Agrostis gigantea Roth, all other species bringing only
minor contributions (Tabb. 1, 2).

Positive productivity values of reed canary-grass

I II III IV V VI VII
GREEN FRACTION 04/05/99 01/06/99 28/06/99 27/07/99 25/08/99 14/10/99 30/11/99
Typhoides arundinacea 225.72 776.32 521.00 849.56 525.68 118.12 53.20
Agrostis gigantea 20.99 14.60 132.32 79.12 40.80 7.68 12.84
Artemisia verlotorum 3.58 8.32 61.00 1.96 28.96 27.80 0.48
Chenopodium album 2.00 1.09 29.60 13.24 21.08 3.40 0.00
Poa palustris 0.29 1.56 7.08 1.32 0.24 0.00 3.76
Polygonum sp. pl. 0.87 0.52 18.64 10.76 13.56 14.52 0.00
27 other species 10.49 8.61 4.90 2.16 6.84 1.44 0.51
Total dry weight 263.94 811.01 774.54 958.12 637.16 172.96 70.79
Standard deviation 202.83 390.73 384.79 492.54 277.43 83.64 43.89

I II III IV V VI VII
DEAD FRACTION 04/05/99 01/06/99 28/06/99 27/07/99 25/08/99 14/10/99 30/11/99
Typhoides arundinacea 2.28 40.28 61.84 179.60 265.84 284.56 182.20
Agrostis gigantea 0.00 0.60 9.56 14.04 6.12 2.76 1.12
Chenopodium album 0.00 0.00 0.00 0.00 0.00 0.00 10.00
Polygonum sp. pl. 0.00 0.18 1.48 0.36 0.24 0.00 0.00
11 other species 0.00 2.16 4.04 0.19 2.60 0.00 0.52
Total dry weight 2.28 43.22 76.92 194.19 274.80 287.32 193.84
Standard deviation 4.04 24.74 19.07 123.82 130.06 112.49 178.93

Tab. 2 - Seasonal pattern of standing crop (g m-2) in Zevio site in 1999. The other species and Polygonum species contributing to
the standing crop are Agropyron repens (L.) Beauv., Alopecurus geniculatus L., Arenaria serpyllifolia L., Artemisia vulgaris L.,
Bidens tripartita L., Bromus sterilis L., Capsella bursa pastoris (L.) Medicus, Cardamine hirsuta L., Cerastium semidecandrum
L., Diplotaxis tenuifolia (L.) DC., Epilobium obscurum Schreb., Equisetum arvense L., Fallopia dumetorum (L.) Holub, Galeopsis
tetrahit L., Galium aparine L., Holcus lanatus L., Lactuca serriola L., Plantago lanceolata L., Poa annua L., P. trivialis L.,
Polygonum hydropiper L., P. lapathifolium L., P. mite Schrank, P. persicaria L., Rorippa sylvestris (L.) Besser, Senecio inaequidens
DC., Silene alba (Miller) Krause, Stellaria media (L.) Vill., Urtica dioica L.,  Veronica anagallis aquatica L. and V. arvensis L.
Tab. 2 - Andamento stagionale della biomassa epigea (g m-2) nel sito di Zevio nel 1999. Sono elencate le altre specie e le
specie del gen. di Polygonum che hanno contribuito alla biomassa epigea.
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were present in 1998 from June to August (Tab. 3); in
1999 productivities were positive only in June and July
but these were higher than in 1998, thus also the net
yearly production of 1999 slightly exceeded the one
of 1998.

In Castelbaldo the standing crop pattern in 1998
(Fig. 3a) showed 2 maximums in early July and in late
August; the dead biomass values regularly increased
in spring and summer and a conspicuous reduction took
place in October.

In 1999 the standing crop had a single maximum
in August (Fig. 3b) but dead biomass presented two
maximums in early July and at the beginning of
September. An abrupt reduction of standing crop
occurred in October 1999. In both years the produc-

tivity values of reed canary-grass were positive in
early July (Tab. 4), though remarkably lower in 1998,
but in August they were different in the two years. In
1998 productivity increased again and was positive
only in late August, while in 1999 it kept fairly
constant in early August and zeroed at the end of the
month.

In Castelbaldo the leading species in biomass
production were the same of the Zevio site (Tabb. 5,
6) but a substantial contribution came, especially in
1999, from the annual short cycle species (Polygonum
hydropiper L., Polygonum lapathifolium L., Polygonum
mite Schrank, etc.).

In Zevio the average N-content in green fraction of
canary grass was 1.61 % in 1998 and 1.90 % in 1999.

Zevio 1998 I II III IV V VI TOTAL
Sampling date 13/05/98 17/06/98 14/07/98 27/08/98 29/09/98 02/12/98 year
Green biomass (g m-2) 644.88 877.22 938.53 725.63 350.04 30.53 -
Dead biomass (g m-2) 36.73 64.90 165.88 439.92 249.14 87.18 -
Standing crop (g m-2) 681.62 942.12 1104.41 1165.55 599.18 117.71 -
Green biomass change (g m-2) 644.88 232.34 61.31 -212.90 -375.59 -319.51 -
Dead biomass change (g m-2) - 28.17 100.98 274.04 -190.78 -161.96 -
Net production (g m-2) 644.88 260.50 162.29 61.14 0 0 1128.82
Daily productivity (g m-2 d-1) - 7.44 6.01 1.39 0 0

Zevio 1999 I II III IV V VI VII TOTAL
Sampling date 04/05/99 01/06/99 28/06/99 27/07/99 25/08/99 14/10/99 30/11/99 year
Green biomass (g m-2) 225.72 776.32 521.00 849.56 525.68 118.12 53.20 -
Dead biomass (g m-2) 2.28 40.28 61.84 179.60 265.84 284.56 182.20 -
Standing crop (g m-2) 228.00 816.60 582.84 1029.16 791.52 402.68 235.40 -
Green biomass change (g m-2) 225.72 550.60 -255.32 328.56 -323.88 -407.56 -64.92 -
Dead biomass change (g m-2) - 38.00 21.56 117.76 86.24 18.72 -102.36 -
Net production (g m-2) 225.72 588.60 0.00 446.32 0.00 0.00 0.00 1260.64
Daily productivity (g m-2 d-1) - 21.02 0.00 15.39 0.00 0.00 0.00

Tab. 3 - Productivity in Zevio site in 1998 and 1999.
Tab. 3 - Produttività nel sito di Zevio nel 1998 e nel 1999.

Fig. 3 - Seasonal pattern of standing crop (mean ± standard deviation, g m-2) in Castelbaldo site in 1998 (a) and in 1999 (b).
Fig. 3 - Andamento stagionale della biomassa epigea (media ±  deviazione standard, g m-2) nel sito di Castelbaldo nel 1998
(a) e nel 1999 (b).
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Castelbaldo 1998 I II III IV V VI TOTAL
Sampling date 11/05/98 09/07/98 05/08/98 31/08/98 03/11/98 02/12/98 year
Green biomass (g m-2) 629.39 877.06 769.22 858.28 90.44 40.40 -
Dead biomass (g m-2) 74.53 227.18 288.32 326.93 115.83 106.53 -
Standing crop (g m-2) 703.92 1104.24 1057.54 1185.21 206.27 146.93 -
Green biomass change (g m-2) 629.39 247.67 -107.84 89.06 -767.84 -50.04 -
Dead biomass change (g m-2) - 152.65 61.14 38.61 -211.10 -9.30
Net production (g m-2) 629.39 400.32 0.00 127.67 0.00 0.00 1157.38
Daily productivity (g m-2 d-1) - 6.79 0.00 4.91 0.00 0.00

Castelbaldo 1999 I II III IV V VI TOTAL
Sampling date 15/04/99 05/07/99 05/08/99 07/09/99 19/10/99 07/12/99 year
Green biomass (g m-2) 85.40 808.96 1188.68 764.44 196.76 101.96 -
Dead biomass (g m-2) 0.74 402.10 264.64 300.44 113.92 70.88 -
Standing crop (g m-2) 86.14 1211.06 1453.32 1064.88 310.68 172.84 -
Green biomass change (g m-2) 85.40 723.56 379.72 -424.24 -567.68 -94.80 -
Dead biomass change (g m-2) - 401.36 -137.46 35.80 -186.52 -43.04 -
Net production (g m-2) 85.40 1124.92 379.72 0.00 0.00 0.00 1590.04
Daily productivity (g m-2 d-1) - 13.89 12.25 0.00 0.00 0.00

Tab. 4 - Productivity in Castelbaldo site in 1998 and 1999.
Tab. 4 - Produttività nel sito di Castelbaldo nel 1998 e nel 1999.

I II III IV V VI
GREEN FRACTION 11/05/98 09/07/98 05/08/98 31/08/98 03/11/98 02/12/98
Typhoides arundinacea 629.39 877.06 769.22 858.28 90.44 40.40
Rorippa sp. 59.59 4.57 0.00 0.00 0.00 0.00
Polygonum lapathifolium 0.57 8.90 0.00 30.04 0.00 0.00
Agrostis gigantea 2.61 3.76 21.46 5.46 0.00 0.00
Stellaria media 0.00 0.00 0.00 0.00 0.00 0.16
Total dry weight 692.16 894.29 790.68 893.78 90.44 40.56
Standard deviation 301.65 369.78 690.61 453.62 74.67 32.34

I II III IV V VI
DEAD FRACTION 11/05/98 09/07/98 05/08/98 31/08/98 03/11/98 02/12/98
Typhoides arundinacea 74.53 227.18 288.32 326.93 115.83 106.53
Agrostis gigantea 0.00 2.04 6.28 1.95 0.00 0.00
Rorippa sp. 1.96 2.04 0.00 0.00 0.00 0.00
Polygonum lapathifolium 0.08 0.20 0.00 0.20 0.00 0.00
Stellaria media 0.00 0.00 0.00 0.00 0.00 0.40
Total dry weight 76.57 231.46 294.60 329.08 115.83 106.93
Standard deviation 56.65 138.43 328.25 203.90 79.47 70.24

Tab. 5 - Seasonal pattern of standing crop (g m-2) in Castelbaldo site in 1998.
Tab. 5 - Andamento stagionale della biomassa epigea (g m-2) nel sito di Castelbaldo nel 1998.

In Castelbaldo the corresponding values were 2.07 %
and 2.08 %. The highest N-uptake occurred in spring
(Tab. 7), it reduced in summer and no uptake took place
later.

4. DISCUSSION

The vegetation in 1999 appears floristically richer
than in 1998 in both sites. We do not exclude that this
could be an effect of the fast transformations occurring
in riparian communities, but the increase in species
number is likely to be an effect of the different sampling
procedure in the year 1999 which was more sensible

in detecting low cover species, being based on a wider
plot area.

The different patterns of standing crop are likely
due to the different actions of floods in the two years
and to the different morphological situations of the
sampling sites.

In Zevio the standing crop pattern, productivity
and annual net production were more similar between
the two years. The Zevio sampling site is placed on a
little raised terrace near the riverbed in the inner
downstream reach of a wide meander. This is a
relatively protected position, so flood streams are less
destructive. The main distinctive feature between the
two years is the decrease of standing crop in late June
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I II III IV V VI
GREEN FRACTION 15/04/99 05/07/99 05/08/99 07/09/99 19/10/99 07/12/99
Typhoides arundinacea 85.40 808.96 1188.68 764.44 196.76 101.96
Agrostis gigantea 55.34 116.68 101.40 75.68 8.68 12.08
Polygonum sp.pl. 4.88 7.96 28.52 222.48 45.76 0.00
13 other species 3.17 0.15 1.80 0.20 0.00 0.07
Total dry weight 148.79 933.75 1320.40 1062.80 251.20 114.11
Standard deviation 114.79 495.19 488.19 477.81 151.08 92.58

I II III IV V VI
DEAD FRACTION 15/04/99 05/07/99 05/08/99 07/09/99 19/10/99 07/12/99
Typhoides arundinacea 0.74 402.10 264.64 300.44 113.92 70.88
Agrostis gigantea 1.16 48.50 18.92 41.72 0.92 0.00
Polygonum sp.pl. 0.50 0.00 0.40 11.20 3.84 69.80
2 other species 0.00 0.00 0.04 0.04 0.00 0.00
Total dry weight 1.90 451.10 284.00 353.40 118.68 140.68
Standard deviation 2.97 168.65 178.49 188.98 69.83 115.32

Tab. 6 - Seasonal pattern of standing crop (g m-2) in Castelbaldo site in 1999. The other species and Polygonum species
contributing to the standing crop are: Artemisia vulgaris L., Bidens tripartita L., Cardamine hirsuta L., Chenopodium album
L., Echinochloa crus galli (L.) Beauv., Erigeron annuus (L.) Pers., Galium aparine (L.), Glyceria fluitans (L.) R.Br., Myosoton
aquaticum (L.) Moench, Poa palustris L., Polygonum hydropiper L., P. lapathifolium L., P. mite L., Rorippa sp., Silene alba
(Miller) Krause, Urtica dioica L.
Tab. 6 - Andamento stagionale della biomassa epigea (g m-2) nel sito di Castelbaldo nel 1999. Sono elencate le altre specie e
le specie del gen. di Polygonum che hanno contribuito alla biomassa epigea.

N uptake (g m-2)
site & year spring summer autumn
Zevio 1998 16.29 2.9 0
Zevio 1999 16.21 8.75 0
Castelbaldo 1998 23.23 1.79 0
Castelbaldo 1999 30.86 4.78 0

Tab. 7 - N uptake by Typhoides arundinacea in Zevio site
and in Castelbaldo site over the year.
Tab. 7 - Prelievo di N nelle da parte di Typhoides arundinacea
nei siti di Zevio e Castelbaldo nel corso dell’anno.

1999 due to a more effective spring flood erosion. In
literature reed canary-grass is described as a plant
growing on intermittently flooded stands, subject to
a wide range of stream speed, very tolerant to
turbulence battering and rather difficult to erode,
nevertheless it can be uprooted and dislodged as a
consequence of fast flows (Haslam 1978) and this
results in mechanical damages to its stands during
floods (Tetter et al. 1988). In 1998 the spring flood
left reed canary-grass plants standing with shoots
covered with silt; this led to a sudden increase of dead
matter that continued in the following months due to
the effects of summer drought. It is important to point
out that the lowering of the water table below 80 cm
under the soil surface notably decreases biomass
production of reed canary-grass (Lesak 1974) and so
the reduction of river discharge and the low summer
precipitations are important limiting factors. In both
years the autumn floods had a marked destructive
effect which is the cause of the fall of standing crop
values in late September 1998 and early October
1999. The abrupt standing crop decrease in autumn

1999 was due to erosion and subsequent filling of
channels on the terrace surface. As a consequence
the decrease of reed canary-grass cover and the
creation of vegetation gaps corresponding to runoff
channels followed.

The community sampled in Castelbaldo is also
placed on a terrace near the riverbed but it has no
protection against the direct incidence of flood streams,
so it is subject to severe transformations which caused
the variable pattern of standing crop in the two years,
according to the intensity of floods. In both years the
spring flood knocked down the stems of T. arundinacea
which were also more or less completely covered by
silt. In 1998 flooding was shorter and a sudden increase
of dead biomass took place, but the green fraction
remarkably decreased later; part of the knocked down
shoots of reed canary-grass died only in early August
when damages from spring flood and summer drought
combined. In 1999 the site was flooded for more than
two months and the effect was that a large amount of
dead biomass occurred in early June. The very long
flooding on the other side proved to be positive in
supporting the water supply for the vegetation in
summer. Reed canary-grass grew until early August
producing the highest standing crop assessed in this
study. In Castelbaldo autumn floods had destructive
effects in both years. The vegetation was brought down,
channels were eroded in the terrace sediments and
standing crop showed an abrupt decrease. The
effectiveness of floods in creating vegetation gaps is
pointed out by the role which the short cycle
therophytes played in biomass production. These
species grew mainly on bare soils of clearings and their
biomass was high especially in 1999, when they found
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sufficient moisture in the soil during summer. This is
important because short cycle annual herbs do not have
deep root systems and superficial soils of little alluvial
terraces become quickly dry in summer.

We compared our results with literature data taking
into account the maximum standing crop of T.
arundinacea which usually occurred in August (Tab.
8). In the riparian vegetation of the Adige a gradient
of increasing epigeous biomass values exists from
Alps to the lower course of the river and if we com-
pare the mean values on the two years, the standing
crop of Castelbaldo is about twice the value of
Borghetto.

The standing crops we measured fall in the range
of values derived from literature data but the different
experimental conditions set a limit to the effectiveness
of the comparison.

Nevertheless it is possible to point out that standing
crop values of T. arundinacea in the riparian commu-
nities of Adige are similar to those of reed canary-grass
populations growing on soils at little depth or just raised
above the mean water level (Coops et al. 1996), as it
actually happens in our sites.

The removal of N in wetlands is based on various
processes among which uptake by plants is important;
T. arundinacea has an high removal capacity of N-
NH

4
, just lesser than the value of Phragmites australis

(Cav.) Trin. and its removal rate of N-NO
3
 is compa-

Adige River, riparian vegetation g m-2

Borghetto site 1998 667
Borghetto site 1999 632
Zevio site 1998 IV 1166
Zevio site 1999 IV 1029
Castelbaldo site 1998 VII 1185
Castelbaldo site 1999 III 1453
Rhine River, experimental cultivations
Estuary, Nederland (Coops et al. 1996) g m-2

0.2 m above mean water level 794
0.05 m under mean water level 1521
0.3 m under mean water level 1721
0.55 m under mean water level 908
0.8 m under mean water level 248
Moravia (Hejny et al. 1981) g m-2

Fish ponds 1270

Tab. 8 - Comparison between maximum standing crop values
in lowland course of the Adige River with other literature
data; values of Borghetto from Bracco & Villani (2002).
Tab. 8 - I valori di biomassa epigea massima misurati lungo
il corso planiziale del Fiume Adige e altri valori desunti dalla
letteratura; valori di Borghetto da Bracco & Villani (2002).

Tab. 9 - Scheme of the effects of spring floods on Typhoides arundinacea (TA) community.
Tab. 9 - Schema degli effetti delle piene primaverili sulla comunità a Typhoides arundinacea (TA).
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NO - dense cover of TA is preserved PARTIAL - running water removes at RELEVANT - running water has energy
and no vegetation gap is created least part of the existing biomass but enough to uproot TA and removes

TA is not uprooted and no vegetation part of the existing biomass;
gap is created vegetation gaps are created by

means of marginal erosion of
terraces, creation or deepening of
channels, massive deposition of
fine sand and silt

YES – the silt covering the standing YES – the shoots of TA are knocked YES – the shoots of TA are knocked
shoots and leaves of TA will be down and partially covered by silt down and buried under a more or
soon washed by rain and fine sand less thick layer of fine sand and silt

REDUCED – dead matter persists RELEVANT - buried leaves and stems of TA (their leaf sheaths at least) die
in the area but this effect can be delayed for some weeks

NO –  epigeous TA stems grow YES – flattened shoots produce new adventitious roots and epigeous
keeping their standing position shoots at nodes

NO ABRUPT CHANGE - later an increase SUDDEN REDUCTION  – standing crop shows a positive trend after an initial
is observed decrease due to the removal of green and dead fractions

REDUCED - only in marginal areas of preserved TA cover RELEVANT – very abundant in all the
new clearings

rable to that of reed (Zhu & Sikora 1995). The assessed
N-content in canary grass is high if compared to values
(1.2-1.4%) obtained from plants in spontaneous
vegetation (Balatova-Tulackova & Pavlicec 1980) and
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is similar to values of 1.6-2.8% (Kline & Broersma
1983) or 1.8-3.8% (Kovacs 1983) coming from
fertilized experimental pure cultivations. In Zevio the
N-uptake showed similar values in the spring of both
years. In Castelbaldo the N-uptake in spring 1999 was
higher than in 1998 especially because of the high net
production in early July . The summer values of N-
uptake are very variable in both sites. Altogether the
most effective uptake took place in Castelbaldo and
this was due to higher N-content but especially to
higher production values.

5. CONCLUSION

The growth of riparian vegetation and the biomass
production by T. arundinacea are conditioned by many
factors (climate, morphology) and river regime plays a
major role, but the involved mechanisms are not simple
to delineate. At the same time flooding causes contrasting
effects on the riparian vegetation. In both sites and in
both years autumn floods had substantially destructive
effects and caused clear reductions of the standing crop
and this is likely due to the intensity of autumn floods
and to the senescence of vegetation in this season.

The effects of spring floods are complex and we
suggest a conclusive scheme (Tab. 9), based on a
tentative ordering of the single facts observed during
the two sampling years, which takes into account three
possible degrees of flood intensity.

Eventually it should be appreciable in the future
both to foster research on the ecology of reed canary-
grass communities which could test these models on
the riparian vegetation of other Italian rivers and to
broaden this study over a wider time range: two years
of sampling are with no doubt a a short period to
analyze the complex vegetation processes correlated
to the river regime.
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