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seven species, two only (Lemna gibba L. and Cyperus papyrus L.) survived

in the polluted sections.

it is obvious that the absence of plants in

such sections is not due to chance dispersal or to difficuities of

germination, but due to the quality of the water.

factors, beside pollution, should be

explanation of the distribution of C.

However, still other
considered. This is necessary for

papyrus and Lemna gibba.

c) The effects of individual components of pollution on three 'sensitive"

species were studied in laboratory experiments.

it was found that the

detergent Tetrapropylenbenzolsulfonat 5% (5 and 15 ppm) had a fast

adverse effect on the leaves of all three species. NHA+ had initially

an adverse effect which was accompanied by proliferation of unicellular

algae.
the water became also free of algae.
to conversion of ammonia to nitrate.
and nitrate were noticed. Anaerobic
N2 through the water, or by addition
However, it is possible that lack of
conjunction with other factors.
Hydrophytes, may thus be used as
However,

ievels of water poilution.

such plants can be used for accurate

However, such effects wore off after two or three weeks when

_Probably, the recovery was due
No adverse effect of phosphate

conditions, induced by bubbling of

of straw, did not affect the plants.

oxygen may function only in

indicators for low or medium
more research is needed before

detection of specific contaminents.






The present investigation consisted of three parts:
a) A study of the floristic composition and species distribution at various
sites along the two rivers. This was doné by means of a detailed survey,
using transects across the river and river banks. Physical and chemical
analyses of the water were carried out at several sites. Analyses included:
Determination of Cl ; Na+; K+; KMnoh uptake; C.0.D.; inorganic nitrogen
(ammonia, nitrites and nitrates), phosphates, T.D.S.; detergents,
temperature, dissolved oxygen, light penetration and conductivity. Species
diversity and water quality were found to be closely correlated. Polluted
waters contaired smaller number of species than non-polluted sections.
e.g. in (27 as compared to 81 in the Alexander and 20 as
compared to 47 in the Yarkon.) Piants with floating or submerged leaves
were never found in polluted waters. None of the species was exclusively
restricted to polluted water.

Disappearance of certain species from the poliuted sections was

accompanied by expansion in cover of others. For example distribution

of Brachiaria mutica (Forsk.) Stapf, Rubus sanguineus Friv. and Phragmites

communis Trin. along the non-polluted sections is limited, whereas they
occupy large areas on polluted river banks. Species zonation, which
was clearly evident across the clean sections, was obliterrated in the
polluted sections. These contained also strong segetal and ruderal

elements.

b) Seven species, (Nymphaea caerulea sav.; Ludwigia stolonifera (Guill.

et Perr.) Raven; Nuphar luteum (L.) Sm.; Scirpus litoralis Schrad.;

Riccia fluitans L.; Lemna gibba L. and Cyperus papyrus L), which oceur

in non-polluted sections only, were transplanted into polluted sections

of the rivers. Plants planted in situ were used as controls of the






Effects of Water Pollution on the Flora and Vegetation of

the Alexander and Yarkon rivers

ABSTRACT

The rivers Alexander and Yarkon of the Coastal Plain of israel, had,
until 25 years ago, clean uncontamined water. Until that time, they
possessed a rich flora of water macrophyteso However, drastic changes
in vegetation then occurred. When comparing old 1ists of species made
at that time with recently made ones, it appears that many of the formerly
present species vanished altogether, whereas others appear in smalier
numbefs and reduced distribution areas. During those 25 years, water
poliution became more and more widespread in the two rivers, so that
today only small sections of the Eastern portions of the two rivers
remain relatively unpolluted. Increasing poliution might have been
the cause for such changes in vegetatfon. However, the question which
component of "poliution' is the factor responsible for those changes,
is still open.

Water pollution of the two rivers is due to three main causes:

1. Fertilizers.

2. Urban sewage.

3. Industrial wastes.

The effects of fertilizers may be disregarded, because agricultural
drainage is more or less equal all along the two water courses, including
those portions where water is relatively clean and the hydrophytic vegetation
today closely resembles that of the past. The unpoliuted sections of
the two rivers together with the old records, served us as references

when studying the polluted sections.
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