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ABSTRACT: Chemical composition of five spacies of aquatic macrophytes from lotic ecosystems
of the southern coast of the state of S&o Paule (Brazill. Thc objcctive of this papcer is 10 infer
on the fale of the biomass of five specics of aquatic macrophyles (Pisiia siratioics (L),
Salvinia molcsta (Mitchell), Eichhornia azurca (Swalz) Kunth, Utricwlaria foliosa (L) and
Egcria densa (Planch). by determining the conceniration of total phaosphorus, protein,
. polyphenols, lipids, cell wall fraction and stocks ol nitrogen and phosphorus. K densa,
U foliosa e P swratiotes prescnted greater concentration of protein (21.8; 11.9: 11.6 % dry
mass. respectively) and low levels of cell wall fraclion (53.4; 39.4: 41.6 % dry mass.
respectively) when compared with 5. mofesta and especially with £ azuroa. According
10 the results of this study it is possible to infer that the biomass ol £ azurca, probably,
contributcs more 1o the detritus food chain, while the biomass of E densa contributes
more 10 the grazing food chain, S molesia, P stratiotes and U, feliosa. probably, coniribute
to both wophic chains.

Key-words: aquatic macrophytes, chemical composition, lotic ¢ccosysiem.

RESUMO: Composiglio quimica de cinco espécies de macréfitas aquiticas de ecossistemas
Isticos do litoral sul paulista (Brasil). O objctivo destc trabatho ¢ inferir sobre ¢ destlino da
biomassa dc cinco espécies de macréfitas aqudlicas, através da andlisc da composi-
¢ao quimica desses vegcelais. Foram determinadas as concentragocs de [osioro tolal,
proteina, polilendls, lipideos, (ragdo de parcde celular ¢ 0s cstoques de nitrogénio ¢
(ésforo na biomassa dc Pisiia stratiotes (L), Salvinia moicsta \Mitchell). Eichhormia azurcd
(Kunthy, Utricufaria foliosa (L) e Egcria densa (Planch). As cspécics E. densa, U foliosa ©
P stratioles aprescntaram maiores concentracoes de prolcfna (21.8; 11,9: 1.6 % massa
seca, respectivamenie) e baixos valores de fragcdo de parcde celular (53.4: 39.4: 41.6 %
massa seca. rcspectivamenie), quando comparadas com S maolesta ¢ principalmente com
E. azurea. A parlir dos resultados obtidos pode-se inferir que a hiomassa de¢ £ azurca
deve contribuir principalmente para a cadeia de dctritos, enquanto quc & biomassa d¢ £
densa, provavelmente, contribui mais para & cadcia dc herbivoria. 5 mofesta. 2 stratiotes
e U foliosa devem contribuir para ambas as cadcias Iréficas.

Palavras-chave: Macréfitas aquaticas, composicao quimica. ccossistemas léticos.

Introduction

Agqualic macrophytes constilule imporiant communitics in many continental aquatic
ecosysicms, due (o high levels of primary production, large biomass and high capacity
for stocking nutrients. They also participaic in the nutrient cycle and contribute 1o the
food supply of herbivores and detritivorous (Cattanco & Kalil, 1980; Esicves, 1998
Maine et al, 1999 ¢ Pompéo cf al. 1999).

For a better undersianding of the contribulion of thesc plants in the [ood chains
and the dynamic of iheir biomass in aquatic ecosystems, the dctermination of the sum
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of their prolein concentrations, 1o1al phosphorus. lipids, polyphenols and cell wall fraction,
is important {Thomaz & Esteves, 1984). Chifamba (1990) found that the aqualic macrophyles
with high energy and protein conient were consumed prefereniially by herbivorous fishes.
But. specics with high content of structural polyphenolic compounds and calcarcous
matcrial arc avoided (Horn ¢f al, 1982).

I the Manhaém River basin icoastal region ol the stale of Sdo Paule), the rivers arc
colonized by aquatic macrophyies of diilerent life forms, being the most abundant Pistia
stratiores (L), Salvinia molesta (Mitchelly ((rce lloating), Eichhornia azurca (Kunth) (cmerdenl),
Utricularia foliosa (L) (free submersed) and Egeria densa (Planch) {(submerged). However,
little is known about the importance of this community in the mcilabolism ol thcse
ecosystems (Henry-Silva, 1998; Camargo & Fiorenting, 20009,

The objcctive of this paper is to infer on the fatc of the biomass of these aquatic
macrophytes in the trophic chains of different lotic ecosystems, by analyzing thc chemical
composition ol cach species.

Material and methods

The Nanhaém River basin is localed in the southern coastal region of the Stale of
540 Paulo-Brazil (23° 50 and 24" 15' 5; 46° 35" and 47" 00 W} (Suguiu & Martin, 1978). The
basin drains a considerable arca of the coastal plain and the rivers presents low
turbulence as a rcsult of the little reliel declivity. As a consequence, therc is a large
development of aquatic macrophytes of different lifc {orms in thesce lotic CNVironments.

Aquatic macrophytes were collected at quarleriy intervals during a ycar. using
quadrants of 0.25 m? in arca. Samples ol S5 molesia and E. azurca were collected in the
Preto and Branco Rivers, 7 swatioics in the Aguaped and Gual Rivers. L foliosa in the
Preto River and £, densa in Ithe Aguaped and Mambu Rivers. The plant matcrial was
cleaned through successive washes in order to remove the pcriphyton, arganic matter
and associaled inorganic particles. Planis were dried al 60 °C and weighted. after which
the samples were grounded in a mill. 10 deiermine their chemical composition.

Percentage of cell wall fraclion was determincd according van 50cst & Wine 1967}
Polyphenols were determined by the method described in King & Hecalt (1967). The lipids
were obtainced through the method of Folch er af (1957}, Crudc protein was calculated
by multiplying the resulis of total nitrogen by 6.25 (Boyd. 1970). Total nitrogen was
determined by the method of Kjeldahl, according 10 Allen e afl (1974}, Total phosphorus
was detcrmined by the mcthod described by Esteves (1080}, Stocks of nitrogen and
phosphorus were cstimated by total nitrogen and the total phosphorus 1ogcther with the
biomass valucs of cach specics,

The Newman-Keuls 1est was applicd to chemical composition data. in order 10
check for signilicant differences (7 ¢ 0.05) between the species of aquatic macrophyies,

Results

The proicin valucs (21.7 % dry mass) and phosphorus (0.61 % dry mass) werce
significantly higher in £ densa and the average values of polyphenols (0.18 % dry mass)
were lower. On the ather hand in the biomass of E azurea ihe prolein levels (6.6 % dry
mass) were significantly lower and the polyphenols (4.05 UDO/g dry mass) and cell wall
fraction (61.7 % dry mass) lcvels were higher In U foliosa low levels of phosphorus (0.22 %
dry mass), polyphenols (0.55 UDG/g dry mass) and ccll wall [raction (39.4 % dry mass)
concentrations were found. £ siraviotes and E. densa showed the lowest valucs of lipids
(4.36 and 4.38 % dry mass. respeclively). The phosphorus values in 5 miofesta (0.15%
dry mass) were significanily lower when compared 1o the other species (Fig.l and 2),
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Figure 1: Mcans and standart deviations of the phospharus (A} and crude prowin (D) in the aguatic

macrophylcs B stratiofcs. 5. molcsta, U foliosa. E. azurea and E. doenséd
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Figure 2: mcans and siandan deviations of 1he polyphenols (A). cell wall [raction (B) and lipids (G in the

aquatic macrephyle £ stratiotes. S. molesta, U, [oliosa, E. azured and £ densa

The stocks of nitrogen and phosphorus (0.9 gN/mM*? and 0.1 gP/m?, respectivelyy and
total biomass (48.7 g dry mass/m?) in (. folfosa were significantly lower when compared
10 P. stratinies, 5. molcsta and E. azurca. Tho largest average stocks of nilrogen woere
observed in the biomass of E. densa P stratiotes and & moicsta (6.2, 4.9 and 4.5 gN/m=,
respectively)., prescenting no significant diffecrencces. The average stock valucs of
phosphorus in the biomass of £ azurca and £ dcnsa (1.2 gP/m? [or both) were higher
than those of P siratiotes, 5. molesta and U, foliosa (0.7, 0.5 and 0.1 gP/m?, respectively).
E densa showed high stocks of nitrogen and phosphorus duc to the larger concentralion
of these nuirients in ils biomass. however the average valucs of the total hiomass were
lower than thosc in E. azurea, S molesta and £ siratioics (Fig. 3).
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Figurc 3 Means and standant deviations of the stocks of 1o1al nitrogen (A) and stocks of  phosphorus in the

aquale macrophyles P strarfoles, 5. molesta, U folivsa, £ azurca and E. densa.

Discussion

Dilferences in the chemical composilion of the five specics arc probably rclated 1o
the life forms of the macrephytes and to the limnological characteristics of the rivers.
According 10 Gopal (1991) the submersed and the (loating macrophytes are richer in
nitrogen and phosphorus. The resulls showed that £ densa (submersed) and 2 stratiotes
(Hoating) have the highest concentrations of thesce nutricnts in their biomass. However,
S molesia showed low concentrations of phosphorus and protein. Thesoe low levels
could be rclated 1o the low nuirient concentrations in the Branco and Prclo Rivers
(Camargo ¢f al, 1997).

Total phosphorus in the biomass ol £ azurca in Branco and Preilo rivers was higher
than that reported by Da Silva of al. (1994), for the same spoecics in water bodies in the
Pantanal. The values of 1otal phosphorus in the biomass of P siratiorcs, mcasurc in this
work, was higher than that reported by Picdade ef al (1997) and Howard-Williams & Junk
{1977} in the Amazoen region (Tab. 1). Probably, the dilferent trophic states of thesce
ccosystems and the distinct climatic conditions, may have contributed to these diflercnces,
becausc the chemical composition of the aquatlic macrophytes are also relaled to the
availability of nutricnis in the cnvironment (Fernandez-Alacz ¢t al, 1999).

According 1o Boyd (1970}, plants that present valucs with less than 12 % of prowein
in their biomass are considered protein poor Van 5o0est & Wine (1967) report a sharp
drop in the ingcestion of aqualic macrophytes when the concentration of ccll wall [raciion
ataincd valucs highor than 60 % dry mass. In the biomass of £ azwurea the mean content
of prowcin was less than 12 %, while the cell wall fraction was higher than 60% dry mass,
showing that this species, in the rivers studied. have low nulritional valuc, Additionally,
high levels of polyphenols and lipids reduce the action of herbivorous, This suggdests
that this specics parlicipates more intcnsively in the detritus [ood chain than the other
aquatic macrophytes studicd. Morcover, this spccics. probably. has a slower
decomposition rate, In gencral, submerscd and floating-lcaved macrophytes are more
quickly deccomposcd, while floating and ecmergent specics have slower decomposition
{Kulshreshtha & Gopal, 1982; Sharma & Gocl, 1987).

The highest protein and phosphorus levels, reduced values of polyphenols and
lipids, apart from the intcrmediate values of cell wall (raction in the hiomass ol £ dcnsa.
show that this spccies possess a high nutritional value. It should thus have an important
rolc in the grazing (ood chain. In rclation to the stocks of nitrogen and phosphorous,
U, foliosa have low capacily of stock, when comparcd 1o the other spccics studicd and,
probably. have smallest importance in the nutrient cycling.

According 10 the results of this study it is possible (o infer that the biomass of
£ azurea, probably, contributes more to the detritus [ood chain, while the biomass of
. densa contributes more 1o the grazing food chain. S, molesta, 2 stratioies and
U foliosa, probably. contribute 1o both trophic chains.
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