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CONTRIBUTIONS TO THE KNOWLEDGE

OF THE SUBMERGED MACROPHYTES ROLE WITHIN

THE NUTRIENT DYNAMICS IN THE MAIN DANUBE DELTA

AQUATIC ECOSYSTEMS

ANCA SÂRBU, SERGIU CRISTOFOR, CONSTANŢA DINU

Within the aquatic ecosystems, submerged macrophytes represent

an important group of primary producers, involved in the directioning of the

energy and matter input and output channels.

The research of the submerged vegetable from the Danube Delta aquatic

ecosystems, is defined as an integrate part of the researches made, with the aim

to identify the biological productivity mechanisms and to evaluate their

productive capacity.
The functional and structural dynamics of .he submerged macrophyte

compartment, influence both directly and through the interrelationships with

the other compartments, the functionality of the aquatic ecosystems as a whole.

Material and Method

The researches were made in three natural lentic aquatic ecosystems from

Danube Delta, namely: Puiu, Babina and Bogdaproste. They belong to three

groups of aquatic ecosystems with different specific diversity.

In order to establish the role played by the submerged macrophyte

populations into the nutrient (N, P) dynamics within the mentioned above aquatic

ecosystems, the following parameters were used:

• the population size, expressed in biomass (g.d.w./m
2
);

• the inorganic nitrogen, dissolved in water (D.I.N. - ug/1);

• the total reactive phosphorous from the water (T.R.P. - Ug/1);

• the total nitrogen from the vegetable biomass (mgN/100 g.d.w.);

• the total phosphorus from the vegetable biomass (mgP/100 g.d.w.)
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eh lake, according to the sorting, 3-5 sampling stations were established

At each station, a number of 3 sample units (0.16 m 2) were taken. The obtained

vegetable material was washed, sorted by species, dried at 60' C and weighted.

The calculations were made on the basis of the arithmetic means and the ob-

tained results were expressed in a graphic manner.

For the N and P dosing, the vegetable material was mineralised with

F.SO. (con. 1.84) and perhydrol 30%, according with Kjeldhal method. The

total nitrogen dosing was made by distillation of the NH
3 ,

obtained from the

mineralised. Phosphorous was determined spectrophotometrically (X - 436 nm)

using the method of phosphates staining with a mixture of nitric acid,

ammoniummolybdate and ammonium vanadate.

Results and Comments

By analysing the dynamic of the specific structure, of the frequency, ofthe

relative abundance and of the vegetable biomass in the 1992-1993 interval, in

nine representative aquatic ecosystems from Danube Delta, established

according to the ecological succession criteria (the longitudinal succession

gradient North-West) and using the randomised sampling or transects, the

grouping of the studied ecosystems was possible, according to the macrophyte

weight, in four categories:

1. Lakes without submerged vegetation: Matita Lake;

2. Lakes with a sporadic presence of the submerged macrophytes: Rosu

and Puiu Lakes;

3. Lakes with low specific diversity: Merhei, Isacova and Babina Lakes;

4. Lakes with good representation of the submerged macrophytes:

Baclanesti, Bogdaproste and Uzlina Lakes.

In Puiu Lake, the submerged macrophytes have a sporadic presence

and a short vegetation period; later on being rapidly inhibited by the explosive

development of the phytoplankton. They are represented only by two vegetable

populations: Potamogeion pectinatus and Myriophyllum spicatum, which

develop only in June, under conditions in which D.I.N, reaches values

of 453 ug/1 and T.R.P'. 18.5 ug,l.

Their biomass on m
: is low (Table 1 ) and the intervention within the D.I.N.

and T.R.P. dynamics is temporary manifested in the June-July interval.

Under the similar conditions, the two vegetable species store in the

biomass different N and P quantities (Table 2) and contribute in a specific way

(according to the achieved biomass) to the nutrient storage on a limited period

(Figure 1, Table 3).
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Fig. 1. The dynamics of DIN and TRP in Puiu lake ш may - October 1993

TABLE 1 PUIU LAKE

TABLE 2 PUIU LAKE

TABLE 3 PUIU LAKE

TRP - total reactive phosphorus PI)

nf = not found

N -mg/100 g.d.w.

P = mg/100 g.d.w.

DIN * dissolved inorganic nitrogen OxgN/1)

Dominant species 100 .d.w. P(mg/100

VI VI IX V .1 VI VII i IX

Potamogeton pectin atus nf 1990.0 nf nf nf jl 10 nf

nf i nf

DATA VI VII

Total biomass (g.d.wVm2) 0.0 6,5 0.0 0.0 0.0

N(mg') nf 1985,0 nf nf

DIN(|ig/l) 755.0 453,0 59.0 75.81 96,

P(mg/1) nf 112,0 nf nf nf

TRP(*igrt) 30.0 18,5 11.0 17.0 14.71

Dominant species nf I P. pectinams nf nf nf

Myriophyllum spicamm

DATA VI VII IX

N(mg/biomass/m 2) 0.0 129.0 0.0 0.0

Dominant species nf 79 - P. pectinatus nf nf

percentage (%) 21 - Myriophyllum spicatum

P(mg/biomass/m
2
) 0.0 7.3 0.0 0.0

Dominant species nf 78 - P. pectinatus nf nf

percentage (%) 22 - Myriophyllum spicatum
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in Babina Lake, the total biomass values depend over 50% on a single

species (Potamogeton lucens) witn long vegetation period (May - September).

The average total biomass values are sustained by P. Lucens 70% in May, 65%

in June. 93% in July and 43% in September.
The D.I.N, and T.R.P. variation curves, register a single peak, located for

both parameters in June, moment in which the maximum specific diversity is

recorded (6 sp.) and also the highest biomass values (Figure 2, Table 4).

In the first three months of the vegetation period (May, June, July),

the nitrogen load of the submerged macrophytes follow closely the dissolved

inorganic nitrogen. In September, the nitrogen is concentrated into the

biomass. in parallel with its quantitative reduction. But, the variation of the

nitrogen quantity present in the vegetable biomass collected ,from 1 m
2,
follow

ciosely the D.I.N, variation (Table 6). The same correlation is observed also in

the total phosphorous present in the vegetable biomass and the T.R.P. variation

from the water.

Analysing the nitrogen and phosphorous biomass loads of the observed

macrophytes, the differentiate capacity of nutrient retention can be seen at the

same D.I.N, and T.R.P. concentrations in environment (Table 5). As well their

capacity to specifically store the P and N, according to the D.I.N, and T.R.P.

concentrations variation in the water on the whole interval, can be observed.

Potamogeton lucens presents the highest nitrogen and phosphorous load, under

the conditions in which in the water are registered the highest values of the

dissolved inorganic nitrogen and total reactive phosphorous.
In Bogdaproste Lake, the total vegetable biomass, shows high values

(average 190.0 g.d.w./m
2

), the variation curve of the parameter is bimodale and

the specific diversity significant. The eight species of submerged macrophytes

signalled,-sustain differently the two peaks of the total biomass curve (May,

September).

TABEL 4. BABINA LAKE

DATA VI VII

Total biomass (g.d.wVm
2
) 93,3 274,6 82,0 65,2

N(mg) 12150,0 2510,0 1980,0 2000,0

DIN(M) 215,8 287,3 157,7 106,9

P(rng/1) 820.0 440,0 110,0 90,0

TRP(ng/l) 7.3 62,3 4,7 2,1

Dominant species P. P.lucens P. p.

lucens P. crispus lucens lucens

P. pectinatus

Mynophyllum spicatum



119

Fig. 2. The dynamics of DIN and TRP and nutriens (N, P) in Babina lake

in may - September 1993

TABEL 5. BABINA LAKE

TABEL 6. BABINA LAKE

Dominant species N (mg/100 g.d.w.)

Vi ~vïi

P(mg/100 g.d.w.)

VII IX VI VII IX

Potamogeton luceus 2100,0 2400,0 1950,0 ?.290.0 900,0

nf| ~nf nf~

920,0 120,0 90,

Potamogeton cnspus nf 2900,0 nf 520,0 nf

Potamogeton pectinatus nf 2290,0 Df nf nf 160,0 nf nf

Mynophyllum spicatum 2450,0 nf nf nf 170,0 nf
• nf

DATA VI VU

Nfmg^iomass/m
2) 2000,0 6892,5 1620,0 1304,0

Dominant species 75,4- 30,7 - P luceus 91,6- 75,8-

percentage (%) P. luceus 26,5 - P. crispus P. luceus P. luceus

17,6 - P. pectinatus

21,6 - Myriophyllum icatum

;/biomass/m
J

760,0 1208,2 90.0 58J

Dominant species

percentage (%)

85- 67 - P. luceus 98,5- 72,4-

P. luceus 25 - P. crispus P. luceus P. luceus

7 - P. pectinatus

6 - Myriophylhim spicatum
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i ne variation curve of the total nitrogen from the vegetable biomass is

correlated over the whole studied period with that of the dissolved inorganic

nitrogen The reiauonship between T.R.P. and the total phosphorous signalled
the vegetable biomass, is on the whole vegetation interval in inverse

ratio the situation was observed also in other aquatic ecosystems with

significant specific diversity (Figure 3. Table 7).

I: a parallel analyse is made of the N and P quantity variation on the

collected biomass from 1 m
: and the D.I.N, and respectively T.R.P. variation,

a positive correlation is obtained also in this aquatic ecosystem.

Tne presen: vegetable species, store differentiated the N and P in their

biomass. at the same water load in nutrients and contribute through the

accomplished biomass at its change (Table 8,9).

Fig 3. The dynamics of DIN and TRP and nutriens (N, P) m Bogdaproste lake,
ш mai - September 1993

TABEL 7. BOGDAPROSTE LAKE

DATA VI VII

TotaJ biomass (g.d.wj'nr)' 299.0 94.2 362,6 110.0

N:mg> 2900.0 1600,0 1830,0 2400.0

DINuig--4i 158.4
I

! 132,7 283,0 410,0

Pimgl) 190.0 210,0 130,0 110,0

TRPmg ■■ 10.5 4,0 12,0 9.0

Dominant species С demersum | Chara fragilis Nitellopsis C. demersum

P tnchoides I P pectmatus obtusa P. pectmatus
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TABEL 8. BOGDAPROSTE LAKE

TABEL 9. BOGDAPROSTE LAKE

Conclusions

After the observations made upon the submerged macrophytes in the

1992-1993 interval in three aquatic ecosystems, belonging to three ecosystems

groups with different specific diversity, differences concerning the intervention

in the nutrient dynamics are noticed.

Each submerged vegetable population has a specific behaviour towards

the water load in nutrients. The specific diversity of this compartment of

primary producers, influences directly the nutrient dynamic within the aquatic

ecosystems.

Macrophytes which have access to the nutrient reserve from sediment

accumulate strongly the nitrogen and phosphorous, at the same load of the

water, in comparison with those rootless. But also within there two large groups

appear differences (concerning the nutrient retention capacity) which suppor

the interspecific competition.

The hypothesis of the existence of a correlation between certain D.I.N

and T.R.P. concentrations within the water column and certain submerged

Dommant species N (mg/100 g.d.w.) P(mg/100 g.ci.w.} j

I

VI VII I IX V ' VI i VII i IX

Ceratophyllum demersuiri 2850,0 2830.0 j 2870.0 : 2950.0 |220,0|240,01210.0|2ОО.0|
Potamogeton trichoides 2750.0 ! nf nf nf 200,0 nf nf

Potamogeton pectin atus nf 1920,0 j 1 940.0 nf 200,01 nf I ПОД

Nitellopsis obtusa nf nf 1850,0 nf nf > nfnf 130.0 nf"

Chara fragiles nf 1240,0 j
L

nf nf nf J210.0! nf

Г '..'

N(mg/biomass/m 2) 8370,0 1507.2 6630,0 2640.0

Dominant species

percentage (%)

39,8- 29- 93.7- 47,1-

C. demersum Chara fragiles Nitellopsis C. demersum

34.2- 38- obtusa 31-

P, trichoides P. pectinatus P. pectinatus >

ijomass/nr) 570,0 198,0 470.0 121.0

Dominant species

percentage (%)

43,9- 38,5- 92,9- 12,9-

C. demersum Chara fragiles Nitellopsis C demersum

35,1- 30,8- obtusa 6,3-

P. pectinatusP. trichoides P. pectinatus
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snacrophy advanced. The Myriophyllum spicatum, Potamogeton

lucens. Potamogeton crispus, Potamogeton pectinatus populations reach high

biomass and enhanced nutrients load at very close values of D.I.N.

(280-290 and T.R.P. (60-65 μg/l). Ceratophyllum demersum develops

very well at high concentrations ofD.I.N. (400-500 μg/l) and low concentration

of T.R.P. (4.o^g
Generally, the submerged plants concentrate nitrogen 10 times higher

than phosphorous. In the water, the dissolved inorganic nitrogen has values of

hundreds of μgЛ, and in one gram of dried biomass, the nitrogen concentrates

100 times higher. T.R.P. presents in water values of tens of μg/l and in the

vegetable material 10 times higher.
If we refer the nitrogen and phosphorus load of the vegetable biomass

collected from 1 m 2 at the lake surface, it can be appreciated the submerged

vegetation capacity to retain specifically and to store on a certain period of time

a part of the nutnent excess observed in the aquatic ecosystems with high

degree of eutrophication.
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