J. Phytol. Res. (2),(1989)

HISTOCHEMICAL CHANGES
(MART.) SOLMS. INDUCED BY ATRAZINE

S.S. SREENIVAS and B.C. RANA

IN EICHHORNIA CRASSIPES

Department of Biosciences, Sardar Patel University, Vallabh Vidyanagar-388 120,

India.

Atrazine (2-chloro-4-ethylamino-6—-iso propyl amino-S-traizine), a triazine com-

pound was tried on Eichhornia crassipes, an aquatic weed.

Some histochemical

observations, like starch, lipids, proteinsand enzyme peroxidase, were made to

know the possible mode of action and biochemical changes.
viz 0.2 ppm and 0 8 ppm were used to know the toxic level of herbicide.

Two concentrations
The

suitability of Atrazine as weed control was discussed.
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Introduction

The potential threat to our inland
waters is coming from increased
weed infestation resulted out of
eutrophication of water bodies. Out
of all the weeds water-hyacinth, E.
crassipes is a worst menace. It blocks
inland water ways and irrigation
system, also invades fish culture
ponds. Several workers have con-
tributed to the control of this weed
through both chemical usage (Joshi,
1969) and biological methods
(Jayanath, 1988). The most com-
monly used chemical being 2, 4-D
(Bajpai etal., 1973). The present
investigation was carried out with
Atrazine, a photosynthesis barrier
(Moreland et al., 1958; Ashton et al,
1960; Zweig and Ashton, 1962) on
water-hyacinth. In the present study
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some preliminary observation were
made on the histochemical changes
occurring after the treatment as they
precede biochemical changes (Cutter,
1978).

Material and Methods

Water-hyacinth plants were collected
from local Anand pond and acclama-
tized to garden conditions by grow-
ing them in artificial tanks. One
lower concentration (0.2 ppm) and a
higher concentration (0.8 ppm) of
the herbicide were given by mixing
them in water. After third day of the
treatment fresh leaf material was
collected from different concentra-
tions to study the histochemical and

histo-enzymatic  changes. They
include starch (Johansen, 1940);
lipids (Werker and Fahn, 1969,
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Fig. 1 Epidermal peeligs of control (A, D, G, J), 0.2 ppm atrazine treated
(B, E. H, L) and 08 ppm atrazine treated (C, F, |, K) showing starch,
lipids, proteins and peroxidase activity respectively.

(AB,CH-65% ;D, E, F, 1—190x and G, J, K, L—125x)
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proteins (Pearse, 1968) and enzyme
peroxidase (Graham ez al., 1966).

Observations

Histochemical changes observed in
the laminar part include reduction in
stored carbohydrate in the form of
starch ( Fig.1 A, B, C) and lipids
(Fig. 1. D, E, F) and an increas in the
protein contenr (Fig. 1. G, H, 1) in the
treated plants compared to control.
The important oxidizing enzyme
peroxidase showed comparatively
enhanced activity in treated plants
(Fig- 1 J). The changes that are in
plants treated with 0.8 ppm are more
pronounced compared to control as
well as to those of plants treated
with 0.2 ppm of herbicde (Fig.1
C, F, 1, K). Herbicide concentration
of 0.8 ppm was found to be toxic as it
caused severe damage to the extetnal
morphology after the third day of
treatment.  Further, the anatomical
observation showed that there is a
failure in stomatal opening and clos-
ing and partial closure of already
opened stomata.

Discussion

A considerable amount of literature
has been cited on the mode of action
of these group of herbicides. This
research indicated that their major
action is to block photosynthesis.
Davies (1959) and Sheets (1961)
reported that simazine, another com-

pound of S-triazine group of herbi-
cides, was readily absorbed and
translocated following root applica-
tion. This resulted in acute sym-
ptoms in the laminar part.

The decreased level in the stored
carbohydrate (Singh et al., 1972) may
be resulted out of increased con-
sumption in the metabolic activity as
the herbicide is a strong photosyn-
thetic inhibitor. Several workers
have reported that S-triazines incre-
ase the protein_ content in a number
of plant sps. (Allinson and Peters,
1970; Fink and Flethchali, 1967;
Cosgrove et al.,, 1987). While casual
relationship between NRase and the
protein synthesis has been attributed
to enhanced NRase activity. Ries
et al. (1967), Singh and Salunkhe
(1970) made some observations that
increased protein content is due to
increased rate of aminoacid formation
resulting from higher rate NRase and
trans-aminase activities. Thus the
decrease in the level of starch
concomitant increase in the starch
degrading enzymes amylase and
phosphorylase as reported by Gates
and Sipson (1968) indicates greater
utilization of carbohydrates for
protein synthesis. The increased level
of peroxidase enzyme came out of
increased oxidative metabolism
(Atkinson, 1965). Moreover this
enzyme is also supposed to be asso-
ciated with phenolic metabolism and
an increased rate of respiration (De
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Jong, 1965). The higher rate of
respiration envisaged by Ries (1967)
coupled with higher ATPase activity
supports the contentien that triazines
stimulate the utilization of carbo-
hydrates for the synthesis of proteins.

From the above observaitons it
is concluded that atrazine at the rate
of 0.8 ppm can be toxic to the weed
causing sufficient damage, therefore
suggested for further studies.
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