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Abstract

Common reed (Phragmites augtralis (Cav.) Trin.ex Steud.) is one of the widely distributed
plant species on earth, and considered a highly biological and ecological valuable plant species. P.

audtralis of three Iragi marshes (Huwaiza, Chebaish and East Hammar) after inundation was studied

from 2006 to 2007. Different main factors were studied for plant vegetation cover in the marshes

included water depth, electrical conductivity(EC), nutrient content in sediment and direct human

impact. Significant differences in maximal aboveground biomass among the three marshes were

observed, with positive correlation between increasing in water depth and nutrient content with plant

tall, cover percent and biomass production. The result showed that P. australis have acclimatization to

deep water with phenotypic plasticity through allocating more resources to stem weight and also by

producing taller stems.

1- Introduction

Wetland areas are of extraordinary
importance for the conservation of wild life
because of the presence of higher aquatic
macrophytes. Phragmites australis ((Cav.)
Trin. ex Steud.), the perennial grass known
as common reed, is one of the widely

distributed plant species on earth(Struyf et
al,2007). The species is characterized by a
very wide ecological amplitude and thus it
occurs in habitats of very different trophic
status. It is common in freshwater wetland
habitats where it is establish in specific
zones with respect to water level (Coops et

PDF created with pdfFactory Pro trial version www.pdffactory.com



mailto:office@yahoo.com
mailto:abdulalwan@yahoo.com
mailto:marshbulletin@yahoo.com
mailto:Dunya_a_h@yahoo.com
http://www.pdffactory.com
http://www.pdffactory.com

122 D.AH. Al-Abbawy and AAA Al-Mayah / Marsh Bulletin 4(2)(2009)121-136

al., 1996; Vretare et al., 2001). It is
generally accepted that common reed and
other helophyte plants are the most
productive  of plant  communities
(Hutchinson 1975,Wetzel 1988,Westlake et
al. 1998). The dructure and function of
aquatic macrophytes communities is
determined by a large number of factors,
biotic and abiotic, and related ecological
processes. |dentifying these factors and
processes and understanding how they
interact to influence the patterns of
abundance and distribution of both plants
and animals is necessary to effectively
manage the wide set of biological
resources.

Biotic and a biotic factors and their
interactions through ecological processes
determine the <ructure and function of
biological communities (Frazer et al.,
2006). In wetlands, the forces shaping
aquatic plants assemblages are important
because these assemblages play critical
roles in supporting healthy ecosystems and
human activities (Williams and Heck,
2001). Phragmites australis species can be
a natural component of a healthy marsh
community, it is a wide climatic tolerance

and can tolerates flooding, frost, high pH
and salts (Marks et al., 1994; Duke, 1998).

The importance of water depth in
regulating emergent  plant  species
composition, distribution and abundance in
marshs and littoral zones has been
acknowledged (Spence, 1982; Ostendorp,
1991; Papastergiadou and Babalonas, 1992;
van der Vak et al., 1994). Water depth is a
dynamic factor, changing temporally and
gpatially in marshes and littoral zones (Rea
and Ganf, 1994).

The aim of this study was : to
provide a better understanding of
relationship between the growth of P.
australis and the changes in water depth,
electrical conductivity, sediment nutrient
and human impacts after inundation of Iragi
southern marshes.

2- Study Sites

This study was conducted within
three restored marshes of southern Irag
during Jan.2006 to Dec.2007 included
Huwaiza, Chebaish and East Hammar
(Figure 1). Six sites on the larger portion of
the marshes (S1-S6) with a global
positioning system (GPS) were chosen for
studying recent P. australis establishment.
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Figure 1. Samples sites from study area (source: Google earth)

3- Material and M ethods
Water sampling
Water depth was determined using

measured rope, while electrical
conductivity was measured in field using
Horiba multimeter.
Sediment nutrient

Sediments samples (0-10 cm sediment
sections) were collected from six sites.
Samples were air dried in the laboratory,
ground and passed through a 2mm sieve.
The total nitrogen (TN) was determined by

the Kjeldahl method according to Jackson
(1958), and the exchangeable phosphorus
(EP) using Murphy and Riley (1962).
Plant cover
Egtimation of cover percent was done

using transects and quadrat methods
depending on Braun-Blanquet scale.
Twenty replicates were taken in each site
monthly during study period.
Aboveground biomass

In order to quantify the biomass of
Phragmites australis in the three marshes,
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two sStes sampling in each marsh were
established in  homogeneous vegetation
areas. Aboveground biomass sampling was
taken in July when plants are fully grown
by using 1 m? quadrats and harvesting
plants near the ground level.

Sampling started in January 2006, and
continued until December 2007. A total of
240 samples were thus obtained. They were
washed and vigoroudly shaken in a plastic
tray of water to eliminate sediment and
epiphytes, air dried in a greenhouse and
weighed until fixed. The aboveground
biomass of Phragmites was estimated as
dry weight per surface unit.

3- Results
Water depth and Electrical conductivity

Analysis of some water
measurements ( Fig. 2 and 3) during 2006
and 2007 showed that the highest values of
water depth were recorded in Huwaiza that
ranged between 200-310 cm , and it were
from 110-250 cm in Chebaish, while the
lowest values were recorded in E. Hammar
that ranged from 50-180 cm(Fig. 2).

The highest values of EC were
recorded in E. Hammar that ranged
between (3037-6260 uS.cm™), and it were
between (2699-5738 uS.cm™) in Chebaish,
while the lowest values were recorded in
Huwaiza that ranged between (936-1923
uS.cm™). (Fig. 3).

Sediment nutrients

In sediment samples (Fig. 4), it was
clear that the highest values of totd
nitrogen (%TN) were recorded in Huwaiza
and Chebaish during2006- 2007 that
averaged 0.25%, while it was 0.16% in E.
Hammar. The highest mean of
Exchangeable phosphorus values were
found in Huwaiza (1.68), while it was 1.39
and 0.96 mg/g in Chebaish and E. Hammar
respectively (Fig. 5).

Plant Tall, cover and biomass

(Fig. 6 A,B and C) showed that
Phragmites australis in Huwaiza marsh
recorded the highest values of plant tal,
cover percent and biomass in comparison
with other marshes during 2006 and 2007.

Positive relationship was found
between water depth and plant tall, cover
percent and biomass of Phragmites in all
marshes. The highest value of water depth
makes the highest value of plant tall, cover
percent and biomass.

The results showed the same direct
of plant tall, cover percent and biomass of
Phragmites (Fig. 6) related with water
depth and EC in the different marshes.

Fig. 7showed negative relationship
between electrical conductivity of water
and plant tall, cover percent and biomass of
Phragmites in al marshes. The highest
value of EC makes the lowest values of
plant tall, cover percent and biomass.
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Fig. 8 and 9 showed that sediment The results showed  postive
nutrient (%TN and EP) had clear positive relationships between all of plant tall, cover
effects on plant tall and also on cover percent and biomass of Phragmites in both
percent and biomass of Phragmites. study years (Fig 10).
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Figure 2: Monthly variation of water depth in different marshes during 2006-2007
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Figure 3: Monthly variation of water EC in different marshes during 2006-2007
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Figure4: Variation of % TN in sediment of different mar shes during 2006-2007
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Figure5: Variation of EP in sediment of different marshes during 2006-2007
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Figure 6: Relationship between water depth and plant tall (A), Cover percent (B)

and Biomass (C) of P. australis in the three mar shes during 2006-2007
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Figure 7. Relationship between EC and plant tall (A), Cover percent (B) and
Biomass (C) of P. australisin the three mar shes during 2006-2007

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

D.AH. Al-Abbawy and AAA Al-Mayah / Marsh Bulletin 4(2)(2009)121-136 129

[ T —e—Tall | A
0.3 — 600
r=0.98
025 4 4 =00
= 0z 4 L 400 E
= 015 ¢ - 300 =
F o1 4 L 200 2
0.os 4 L 100
0 L O
8 gz z = gz =
z @ = ] = =
T = T T 5 T
Ll Ll
2006 2007
Marsh
|—TN —— Cu:wer| B
0.3 100
r=0.97 r=0.87 4 oo
025 4+ * i ?8
z . I -
= Tin 2
o T3 ¢
o.0s 4 T8
0 L0
5 = 5 5 = 5
= ‘= E = ‘= E
2 | £ = 2 | £ =
— 5 E — 5 E
2006 2007
Marzh
|—TN —#— Biomass | C
0.3 — — 3500
0o | r=0.82 r=0.52 {53000 =
— L 2500 ..E
= L 2000 =
St | - ]
= 0.15 L 1500 @
0.1 L 1000 §
o005 + L 500 &
0 L O
r = = r = =
= 2 = = = =
2006 2007
Marsh

Figure 8: Relationship between % TN and plant tall (A), Cover percent (B) and
Biomass (C) of P. australisin the three mar shes during 2006-2007
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Figure 9: Relationship between EP and plant tall (A), Cover percent (B) and
Biomass (C) of P. australis in the three mar shes during 2006-2007
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Figure 10: Relationship between plant tall, Cover percent and Biomass
of P. australisin the three marshes during 2006-2007
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Discussion

The environment is a complex system
interacting biophysical and
socioeconomic components whose
properties vary at different spatial and
tempora scale. Macrophytes species are of
crucial important in aguatic ecosystem as
they serve magjor ecological roles in their
environment. Phragmites australis
community was the dominant species
observed during the survey in all sites of the
three marshes. It is grow very densely and
cover large areas and is the obvious
dominated community (Alwan, 2006). A
wide tolerance range in water levels,
salinity and dryness might explanation the
dominance of this species in the study sites
(Al-Hilli et al., 2009).

Water is the main source of material
transfer into and out marshes. Freshwater
marshes of south Iragq receive its water
mainly from Tigris and Euphrates and E.
Hammar also receive from Shatt  Al-Arab
River.

The results from monitoring water
quality give a picture of the conditions
present at the time, and in the sites of the
study. Water depth, electrical conductivity
and nutrient concentrations monitoring
were  measured.  Individually, these
characteristics may not reveal much
information about marsh’s water quality but
when examined together a much clear

of many

picture of a marsh’s health that seen in
Phragmites community. Continued
monitoring over a long time period gives an
indication of how a marsh behaves
throughout a year.

The effect of biotic parameters on the
vegetation appears sometimes dramatic like
saltiness occurred after marshes drainage
before 2003. After inundation with a large
quantity of water through opening many
dikes by Arab marsh, the situation that gave
a chance to different species such as
Phragmites australis to regrow again.
Vretare et al. (2001) mentioned that the
importance of water depth is a regulating of
emergent plant species distribution and
abundance in wetlands and littoral zones.

Vegetation belts of P. audralis are
strongly depending upon variations in water
qualities, inducing a seasonal variation in
densty (Taling and Lemoale, 1998).
Phragmites is highly competitive and
produces aboveground biomass typically
around 1000 g dw.m? (Struyf et al.,
2007). P. audtralis stands are oxidize their
rhizosphere with consequences for nutrient
cycling and it is sequestration nitrogen and
phosphorus highly compared to other
species, so variations in biomasses will
appear in vaues for nutrient accumulation
(Sorrel et al., 1997; Struyf et al., 2007). The
highest values of plant tall, plant cover and
biomass of P. australis were recorded in
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Huwaiza marsh which have the highest
water depth and lowest values of EC with
high values of nutrient content in its
sediment beside the lowest human impact
on vegetation by cutting and grazing during
study period. The lowest values of plant
tall, cover percent and biomass were seen in
E. Hammar marsh that was because of high
values of EC, P. australis can be affected
because osmotic forces can cause lethal
water loss and also affected nutrient uptake,
and that reflect the lowest values beside
other factors such as water depth and
human impact. Rolletschek and Hartzendorf
(2000) explain the role of salinity both on
production and morphology of reed.
Chebaish marsh have good values of water
depth and nutrient, but extensive human
impact by cutting and animal grazing made
the values of plant tall, cover percent and
biomass go down.

P. audralis serves as an excellent
stabilizer of soil and acts as an efficient
nutrient sink through its accumulation of
large quantities of persistent biomass
(Kuusemets and Lohmus, 2005). The
amount of nutrient stored in the sediment
can continue to fertilize the marsh for years
into the future, so P. australis will have a
continuous growth because of the presence
of these available sedimentary nutrients in
the study sites. It is clear that Huwaiza
marsh was the precedence comparing with

other two marshes in nutrient concentration
avallableto P. australis.

Sediment and nutrient rich runoff due to
human activities can lead to nutrient
entering to the marshes via its sources and
the thick helophyte belt acts an active
filtration system for thin particles beside its
role in the nutrient cycle to and from the
sediment.

Finally damaged by human activities
(settlement and livestock grazing) made
negative effects on plant cover that led to
small amounts of biomass in comparison
with marshes of less or no human activities
of plant cutting .

It can be concluded the main factor that
may directly effects on plant tal, plant
cover and biomass of Phragmites australis
were water depth and  electrica
conductivity, sedimentary nutrient and
human impacts.

5-References

Al-Hilli, M.R.A., B.G. Warner, T. Asada
and A. Douabul. (2008). An assessment
of vegetation and environmenta
controls in the 1970s of the
Mesopotamian wetlands of southern
Irag. Wetlands Ecol. Manage. (In
press).

Alwan, A.R.A. (2006). Past and present
status of the aquatic plants of the
Marshlands of Irag. J. Marsh Bull. 1(2):
120-172.

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

134 D.AH. Al-Abbawy and A AA. Al-Mayah / Marsh Bulletin 4(2)(2009)121-136

Coops, H., and G. van der Velde. (1996).
Effects of waves on helophyte stands:
mechanical characteristics of stems of
Phragmites australis and Scirpus
lacustris. Aquat. Bot. 53:175-185.

Duke, JA. (1998). Handbook of energy
crops. Phragmites australis (Cav.)
Trin.ex Steud. Center for new crops and
plants products.

Frazer, T.K., SK. Notestein, C.A. Jacoby,
C.J. Littless, S.R. Keller and R.A.
Swett.(2006). Effects of storm-induced
salinity changes on submersed aguatic
vegetation in  Kings Bay, Florida
Estuaries and Coasts. 29(6): 943-953.

Hutchinson, G.E. (1975). A threatise on
limnology, Vol. 3. Limnol. Bot. Wiley,
New York.

Jackson, M.L. (1958). Soil chemical
analysis. Prentic-Hall Inc. Englewood,
cliffs. N.J. 558pp.

Kuusemets, V. and K. Lohmus. (2005).
Nitrogen and phosphorus accumulation
and biomass production by Scirpus
gylvaticus and Phragmites australis in a
horizontal subsurface flow constructed
wetland. J. Environ. Sci. Hedlth.
40(6& 7): 1167-1175.

Marks, M., B. Lapin, and J Randall.
(1994). Phragmites australis (P.
communis): threats ¢<management and
monitoring. Natural Areas Journa
14:285-294.

Murphy, J. and JP. Riley. (1962). A
modified single method for the

determination of phosphate in natural
waters. Anal. Chem. Acta. 27: 31-36.

Ostendorp, W. (1991). Damage by episodic
flooding to Phragmites reeds in a
prealpine lake: proposal of a model.
Oecologia. 86: 119-124.

Papastergiadou, E. and D. Babalonas.
(1992). Ecological studies on aquatic
mecrophytes of a dam lake-Lake
Kerkini, Greece. Arch. Hydrobiol. /
Suppl. 90: 187-206.

Rea, N. and G.G. Ganf. (1994). How
emergent plants experience water
regime in a Mediterranean-type
wetland. Aquat. Bot. 49:117-136.

Rolletschek, H. and T. Hartzendorf. (2000).
Effects of sdinity and convective
rhizome ventilation on amino acid and
carbohydrate patterns of Phragmites
australis populations in the Neusiedler
Sea region of Austria and Hungary.
New Phytol. 146: 95-105.

Sorrell, B.K.; H. Brix; H.H. Schierup and
B. Lorenzen.(1997). Die back of
Phragmites australis : influence on the
distribution and rate of sediment
methanogenesis. Biogeochemistry. 36:
173-188.

Spence, D.H.N. (1982). The zonation of
plants in freshwater lakes. Adv. Ecol.
Res. 12: 37-125.

Struyf, E., S. Van Damme, B., K. Bal, O.
Beauchard, JJ. Middelburg and P.
Meire. (2007). Phragmites australis and

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

D.AH. Al-Abbawy and AA.A. Al-Mayah / Marsh Bullein 4(2)(2009)121-136 135

glica cycling in tidal wetlands. Aquat.
Bot. 87: 134-140.

Talling JF. and Lemoalle J. (1998):
Ecological dynamics of tropical inland
waters. Chapter 3.1. In: Resource
Utilization and Biological Production -
Primary  Ultilization Energy.
Cambridge University Press,
Cambridge,U.K., pp. 1-441.

Van der Vak, A.G.; L. Squires and C.H.
Welling. (1994). Assessing the impact
of an increase in water level on wetland
vegetation. Ecol. Appl. 4: 525-564.

Vretare, V., SE.B. Weisner, JA. Strand
and W. Grandli. (2001). Phenotypic
plasticity in Phragmites australis as a
functional response to water depth.
Aquat. Bot. 69: 127-145.

Westlake, D.F.; J. Kvet and A. Szczepanski.
(1998). The production ecology of
wetlands. Cambridge University Press,
Cambridge, UK.

Wetzel, R.G. (1988). Water as an
environment for plant life. In
Vegetation of Inland Waters (ed. J.J.
Symoens), pp.1-30. Kluwer, Dordrecht,
The Netherlands.

Williams, SL. and K.L. Heck JR.
(2001).Seagrass community ecology, p.
317-337. In M.D. Bertness, S.D.
Gaines, and M.E. Hay (eds), Marine
community ecology. Sinauer
Associates, Inc., Sunderland,
Massachusetts.

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com
http://www.pdffactory.com

136 D.AH. Al-Abbawy and AAA Al-Mayah / Marsh Bulletin 4(2)(2009)121-136

] gl dal) Akl o AL pladd) g Jolall o Al Jal gl (any il
la Ll Bale) day (3l al) igia i sal B

ghadl gsle S Lay) se g bl Cpua o L

dadal)

ole 1Lzl 2l 1,81 3<h asf Phragmites australis (Cav.) Trin.ex Steud cusill cils s
Oilall 55 50sall) A8 e )l ADE 8 el cils ey Adle Ly Aed s L lsw Asaal 55 (ga Y)
5 el sall Gaand il 0 ga il ekl My YoV Gle YT ale e la letd sale) aey (Lleal) (L
Sl eladd ol it Ll ( EPTN)@bicd) s simes 4l 560 Lluaslls ol Goc o
Lo ) ADle asa s 5 AN Y] b A 5 mlau (55 Aald) AESD a8 8 A siee DEAN 2a g Apall ALY
dpals (PA e Apand) slpall alily caal) il of b i f L Aall AESY 21 5 olaall (Bac B3l ) G Aus 5
Jshl Gl s T ABS £ LY 2138) llas guead e Ay sedaddl Al

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

