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ABSTRACT

In the Paranapanema River mouth, Jurumirim Reservol2{223°29’'S and 489'-48°36'W, SP,

Brazil), the biomass dt. polystachyavas monthly determined with eight quadrats of 0.25nom

August 1993 to July 1994. The seasonal variation in biomass was unimodal, with greater biomass
from November 1993 to April 1994. The average biomass was 1,93370.5 gDW.m?, with a
variation along the year from 1,149.0 to 2,755.9 gDW.ithe annual variation of aerial green biomass,
aerial and aquatic detritus suggest that the main growth periedpaflystachyavas from December

1993 to May 1994, with peak between February to March 1994. The data indicate that this macro-
phyte is adapted to water level variation.
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RESUMO

Influéncia do nivel da agua na biomassa dechinochloa polystachydPoaceae) no
Reservatorio de Jurumirim (Sao Paulo, Brasil)

Na zona de desembocadura do Rio Paranapanema, Reservatorio de Jurur@vir2@20'S e 4839'-
48°36'W, SP, Brasil), foi determinada mensalmente a biomas&a pblystachyacom oito quadros

de 0,25 mde agosto de 1993 a julho 1994. A variagdo sazonal da biomassa foi unimodal, com maior
biomassa de novembro de 1993 a abril de 1994. A biomassa média determinada foi de 4.233,7
gPS.m? com uma variagdo ao longo do ano de 1.149,0 a 2.755,9 gP&.wariacdo anual da
biomassa verde aérea, detritos aquatico e aéreo sugere que o principal periodo de cresciinento de
polystachyafoi de dezembro de 1993 a maio de 1994, com pico entre fevereiro e marco de 1994.
Os dados demonstram que essa macrofita aquatica estda adaptada a variagdo do nivel da agua.

Palavras-chavemacrofita aquaticeEchinochloa biomassa, variacdo do nivel da agua, reservatorio,
Poaceae.

INTRODUCTION chini-Carloset al, 1993; Camargo & Esteves, 1996).
In general, changes in biomass variations are due

Macrophytes from tropical regions grow du- to modifications in the growth rate. The competition

ring whole year, because there are favorable corfer light, nutrients, space etc., and the maximum

ditions of light and temperature (Shah & Abbas,growth rates don't occur simultaneously in different
1979; Esteves & Camargo, 1986; Frangdisl, species coexisting in the aquatic ecosystem, and
1989; Neiff, 1990; Nogueira & Esteves, 1990;thus the peaks of biomass of different macrophytes

Piedadeet al, 1991; Junk & Piedade, 1993; Mos- present a lag time (Neiff, 1990).
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The water level variation is one of the moresediment exposure occurs, new shoots will grow
important factors associated with plant zonatiorfrom the old stem. When there is no sediment
as well as with the macrophytes biomass (Lieffersexposure, the old stems can survive until another
1984; Blomet al, 1990; Junk & Piedade, 1993; dry time, but the productivity of the following cycle
Menezest al, 1993; Camargo & Esteves, 1996). will be lower.

According to Camargo & Esteves (1995) in the

aquatic environment with no significant seasonal STUDY AREA
variations of water level, biomass changes are low.
For great rivers, the highest water level occurs In the mouth of Paranapanema River into

in general once in a year and is relatively pre-Jurumirim Reservoir (227'-2329'S and 4&9'-
dictable, in this case, the biota is very well adapted836'W), areas permanently flooded with a great
to water level changes (Juekal, 1989). Some extension of aquatic plants were detected.
species present peaks of biomass during the floavlacrophytes species observed in this zonezare
ding period (Neiff, 1975; Francoist al, 1989; polystachyaEichhorniaazureaKunth, Habenaria
Piedadeet al, 1991). Other plants show a reductionedwalli Conj, ScirpuscubensisPoep and Kunth,
on its biomass when they are covered by wateRolygonunspectabileMart, Utricularia gibbalL.,
and they present peaks of biomass during the lowimnobiumstoloniferumGriseb,Pistia stratiotis
water level periods (Neiff, 1975; Junk & Pieda-L. The grassE. polystachyais the dominant
de, 1993). Neiff (1975) also observed that modi-macrophyte (Fig. 1).
fications in vegetation composition (structure and The rainy and dry seasons extend from Octo-
dominance) and in biomass occur after the floodindper to March and from April to September, res-
period. Thus, the population structure after floodectively. For the year extending from August 1993
can be substantially modified, according to theto July 1994, the annual precipitation attained to
flooding intensity. Probably, the flood duration and1,473.8 mm.
periodicity also produce a change in the plant In the rainy season, the suspended materi-
composition and in the growth rates of macro-al concentration increased and it was observed a
phytes. decrease on conductivity. A dilution effect on the
This paper aims to help the understandingconductivity was observed due to the water input
of the annual biomass dynamics of an emergerftom the drainage basin during the rainy season
macrophyte Echinochloa polystachyéH.B.K.)  (Pompéocet al,, 1997).
Hitchcock) and its associations with water level A slight decrease of water level, as shown
fluctuations. by the change in the reservoir level, was observed
In the Amazonian rivers and lakds, polys-  from August to September 1993 (Fig. 2). After-
tachyapresents great and homogeneous stands imards, because of high rainfall in middle September
waters rich in nutrients (Piedadeal, 1991, 1992; 1993, a fast increase of water level occurred, and
Piedade, 1993). Its life cycle shows two phasesa peak was found in the beginning of October 1993.
one terrestrial and other one aquatic. The terrestri#ifterwards a slow decrease in water level was
phase begins with the reducing of water level andbserved until January 1994, when the lowest level
with the sediment exposure. In this period (drywas attained. From January 1994 on, a new increase
phase), the biomass is low (0.70 gDW)mand  occurred which was due to the high precipitation
new shoots are produced on the nodes of the olid January 1994. This increase, linked to low water
stems. After these old stems death, new roots stadlischarge, induced a water storage in the reservoir.
to grow. In the beginning of terrestrial phase andrhe water level remained almost stable from Fe-
during the initial months of aquatic phase, the planbruary 1994 to July 1994. A 2 m water level range
can grow 4 cm.day, related to the water level was observed during the year and it modified the
increase. After the plant flowers the biomass carstand depth dE. polystachyaThis pattern of water
reach 8 kgDW.nt. After flowering, the plant level variation was mainly due to the change of
continues to grow, but in a smaller rate. With thewater discharge from the reservoir (Pompéal,
decrease of water level, the roots dry, and whet997).
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Fig. 1 — Study site (scale: 1:10,000), at mouth zone of Paranapanema River in Jurumirim Reservoir.
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Fig. 2 — Annual water level variation (quote — m) and flux raté€.¢m) of Jurumirim Reservoir.

MATERIAL AND METHODS 1971) were collected in each point. In the field,
plants were divided in to two parts: one aerial part,
At the mouth of Paranapanema River, thethe fraction above the water level, and the aquatic
biomass ofE. polystachydrom the same stand one, the submersed fraction (limited to 30 cm
was determined monthly in two points, distant neadepth), as adopted by Nogueira & Esteves (1990).
100 m, from August 1993 to July 1994. Plants In the laboratory, the aerial part was subdi-
present in four quadrats of 0.2% fWestlake, vided in green leaf blade (L.B.), a leaf blade with
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its structures less than 30% dry; the sheath (SH.); = The aerial and aquatic fractions of the stem

the aerial detritus (EA.D.), leaves blades andnclude great part of the biomass (Table 1 and Fig.
sheathes (leaf blades having more than 30% of the#). The following decreasing order was detected:
dry structures), and aerial stems (AE.S. — stemstems (56.2%), aerial detritus (13.2%), leaf blades
above the water level). The aquatic part wag12.4%), aquatic detritus (8.2%), sheaths (6.9%)
subdivided in aquatic stem (AQ.S.), aquatic detritusnd roots (3.1%). During the year, in percentage,
(AQ.D. — senescent vegetal material, constitutedreat variations on total biomass are due to the
mainly by leaf blades and sheathes, and rarely bieaf blade. Aerial and aquatic stem showed the
stems and roots), and roots (R.). Finally, the plansmallest variations. From February to April 1994

fractions were cleaned, dried (€5, cooled and there was an increase in percentage of leaf blade,

weighed. sheath and aquatic stem biomasses, and a decrease
The water level was determined through ruleron the aerial detritus and aerial stem biomasses.
install inside of the stand. Root biomass scarcely contributed to total biomass
throughout the year. Five to eight photosynthetically
RESULTS active leave blades were observed on each stem

above the water level. No flower Bf polystachya
During the year, unimodal variation of bio- was seen during the study.

mass was observed (Fig. 3). From November 1993  The variation of total green biomass (including
to April 1994, the biomass was higher than in the othethe leaf blade, sheath, aerial and aquatic stem)
six months. Annual average total biomass (betweeshowed the greatest values between December 1993
two points) was 1,933.7 + 479.5 gDW3nand and May 1994, and a peak was observed in February
ranged from 1,149.8 to 2,755.1 gDWAntor each 1994 (Fig. 5). The aerial green biomass (including
point, the coefficients of variation ranged from the leaf blade, sheath and aerial stem), “peaked”
6.8% to 50.8%. Concerning the monthly rate ofbetween February to March 1994. From August
two points, the coefficient ranges from 18.1% t01993 to February 1994, the parcel of aerial detritus

40.9%. on total biomass was greater than aquatic detritus.
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Fig. 3 —Annual variation of total biomass & polystachyan points A and B, and the mean value for the two points (polynomial
fit: 3 order).
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Fig. 4 — Percentages (%) d&. polystachydractions on total biomass.

TABLE 1
Annual percentual averages (+ sd) oE. polystachydfractions on total biomass.

Fractions Aerial part (%) Agquatic part (%) Total biomass (%)
Leaf blade 124 +7.2 - 124 +7.2
Sheath 6.9+3.2 - 6.9+3.2
Detritus 13.2+£57 8.2+3.2 21445
Stem 221+26 341+7.1 56.2+6.8
Root - 3.1+16 31+16
Total biomass (%) 54.7 £6.7 456 £6.6 100

From March to May 1994 the aquatic detritusand it was observed thgt polystachyatand was
presented greater biomass than the aerial detritusooted in the sediment. The stand showed a fluc-
Finally, along the rise of the water level total andtuation according to the water-level variation, but
aerial green and aquatic detritus increased too, aritiproduced no real float cushions, &xubensis
a decrease of aerial detritus biomass could bé&Moschini-Carloset al,, 1993), or as the other
observed. aquatic plants in the Amazonian region (Junk,
1970). With the increase of water level in the re-
servoir, there was some height increase and the
stand out parts were drowned.

As result of water level decrease in the reser- For this reason part of the aerial biomass
voir in January 1994, the sediment became exposdzecame aquatic.

DISCUSSION

Rev. Brasil. Biol., 6(1): 19-26



24 POMPEO, M. L. M., HENRY, R. and MOSCHINI-CARLOS, V.

2,400 : ; : : : : : 2.5
“o. Total green biorr;ass (r =0.766)(p < 0.05)

0. Aerial detritus (r = 0.686)(p < 0.05) o
“@. Aquatic detritus « = 0.719)(p < 0.05)

2,000 & Aerial green biomass (r2 = 0.766)(p < 0.05) o
— Water level 2.0

1,600

-2

1,200 1

gDW.m

Water level (m)

8001

0.5
400

Month (1993/1994)

Fig. 5 —Annual variation of green total and aerial biomasses, aerial and aquatic detritus amdinp®lgstachygmean
between points — polynomial fit™*3order).

An inverse situation occurred with the water 1994, probably arose from the live blade leaves
level decrease when part of biomass aquatidrowned with the water level increase.
fraction became aerial fraction again. Resources transfer pattern&gnpolystachya

In the mouth of the Paranapanema Rivercan be compared with the seasonal variation on
there was an evident fluctuation on the water levelbiomass of live compounds, detritus and roots of
but there was no dry period (Pomp&al, 1997), Eichhornia azure&Kunth in Lagoa do Mato (SP,
like in the Amazonian region (Piedaeeal, 1991, Brazil) (Camargo & Esteves, 1996). When the
1992; Piedade, 1993). After the short time of sediwater level is high, the resources are moved to the
ment exposition, the stem death and the new planfsroduction of live biomass, and simultaneously,
growth was not observed as it happeni&.tpolys- a reduction on the detritus and roots biomasses
tachyain the Amazonian region (Piedadeal, is observed. This pattern is an indication of water
1991, 1992; Piedade, 1993) or astostagnina level effect on the seasonal variation of biomass.
in Mali (Frangoiset al, 1989). Thus, a stem alone According to Camargo & Esteves (1996), the flood
can stay alive for more than a year. Neverthelesqulse produces a lake fertilization, and a mo-
the annual variation of aerial green biomass showedification on the biomass and chemical composition
that the main growth period &. polystachya of E. azurea
extended from December 1993 to May 1994, with A comparison of macrophytes biomass in tro-
a peak between February to March 1994. In thigical region is presented in Table 2. The maximum
time, the greatest blade leaves biomass and tH#omass oE. stagninas compound of aquatic stems
smallest aerial detritus biomass were observed71.5%), aerial stems (18.0%), leaves (9.5%) and
A high nitrogen and phosphorus contents were alsmflorescence (1.0%) (Francaes al, 1989).
detected in whole plant from January to March, For E. polystachyan the Amazonian region,
with peak on February and March, respectivelythe leaves and roots correspond to 6.5% and 4.8%
(Pompéo, 1996). The fast growth of stems inof live material, respectively, and the remaining plant
length, attained 2 cm.dayfollowed the increase is constituted by stems (Piedasteal, 1991). The-
of water level from January to March, as was alsaefore, stems constitute the majority of biomass of
observed (Pompéo, 1996). The highest aquatithese grasses, includiig polystachydrom Para-
detritus biomass observed between March and Jum@apanema River.
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TABLE 2
Comparison of minimum and maximum biomass in the aquatic macrophytes from tropical regions.

Aquatic macrophyte Sites kgDW.m? References
E. stagnina Mali 3.0-3.20 Francoiset al (1989)
E. polystachya Manaus (Brazil) 0.70t0 8.0 Piedadeet al (1991)
E. polystachya Paranapanema River (Brazil 19t02.7 this work
Pontederia cordatd.. Lobo Reservoir (Brazil) 0.38101.82 Menezes (1984)
S. cubensis Lagoa do Inferndo (Brazil) 13t024 Nogueira & Esteves (1990)
Eichhornia azure&unth Lagoa do Mato (Brazil) 0.1%4 t0 0.23 Camargo & Esteves (1996
stem + leaves

(1) Maximum biomass; (2) May 1986; (3) March 1987.
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