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Summary

This study was conducted in the plant environment laboratory in the
Ecology Department- College of Science from November 2020 to May
2021, to find out the impact of pollution of the elements salts Cadmium
and Lead and their mixtures on plants growth Catharanthus roseus (L.)
G.Don and Trigonella foenum-graecumL. And determine their effect on
the active chemical compounds in the two plants, take seeds in plastic
dishes to determine the proportion of plant seeds of above then the seeds
were sown in plastic containers, and their growth was monitored for six
months, with the required observations and results recorded after
exposing the two plants concentrations 10, 25, 50 ppm of both elements
and their mixture for each concentration.

Some physical and chemical properties were studied to soil the pots in
which the two plants are Plante including temperature, pH, salinity and
total organic carbon of the soil.

The highest average temperature was 21.5 °C on the twentieth day of
the experiment and the lowest was 19.5 °C on the tenth and fortieth day of
the experiment. And the pH value of the soils of the plant C. roseus
decreased from 6.74 to 6.44 at a concentration of 10ppm for cadmium
treatment after 40 days, As for the pH of the soils of the plant T. foenum-
graecum and decreased from 6.74 to 6.12 at concentrated 10ppm to treat
the lead after 40 days. The average salinity decreased in plant soils C.
roseus from 1.388 mg/L to 0.841mg/L at a concentration of 25ppm for
lead treatment after 40 days, As for the average salinity of plant soils T.
foenum-graecum decreased from 1.388 mg/L to 0.884mg/L under the
influence of treating the mixture at a concentration of 10ppm after 40
days. It was observed that the average total organic carbon of plant soils
C. roseus decreased from 0.05 g to 0.04 g under the effect of two treating
cadmium and mixture at a concentration of 10ppm after 40 days, as for
the average total organic carbon of T. foenum-graecum soils decreased
from 0.059 to 0.02 g under the effect of treating mixture at a
concentration of 50ppm after 40 days.

Some characteristics of plants treated with cadmium, lead and mixture
were also studied including: plant height, leaf length and total organic
carbon of the plant.



The average height plant of the C. roseus decreased from 12.2 cm to
8.3 cm for the effect of treating mixture after 40 days, The average
height plant of T. foenum-graecum decreased from 8.6 cm to 6.2 cm for
the effect lead treatment after 40 days. The average leaf length of plant
C. roseus decreased from 4.5 cm to 3.36cm for the effect cadmium
treatment after 40 days. As for the T. foenum-graecum plant the average
leaf length decreased from1.5 cm to 0.98cm for the effect of the mixture
treatment after 40 days. The average total organic carbon of C. roseus
plant decreased from 0.55g to 0.26g under effect of the two
concentrations 25, 50ppm for the treatment of the mixture and lead after
40 days, as for the average organic carbon of T. foenum-graecum plant
decreased from 0.55g to 0.31g at a concentration of 50ppm for treating
after 40 days.

Some physiological characteristics of the studied plants were estimated
including: chlorophyll a, chlorophyll b, total chlorophyll and carotene.
Decreased average chlorophyll a for plant C. roseus from 0.157mg/g to
0.0813 mg/g under the effect of the mixture after 40 days, as for the T.
foenum-graecum plant the average chlorophyll a decreased from 0.0424
mg/g to 0.0104 mg/g under the effect of the mixture after 40 days. The
average chlorophyll b is decreased in plant C. roseus from 0.307 mg/g to
0.1260 mg/g under the effect of lead treating after 40 days, the average
chlorophyll b decreased from 0.0562 mg/g to 0.01205 mg/q at treating the
mixture after 40 days. Also, the average total chlorophyll decreased in C.
roseus plant from 0.2209 mg/g to 0.1071 mg/g under the effect of lead
treatment after 40 days, as for the average total chlorophyll in the T.
foenum-graecum plant decreased from 0.1256 mg/g to 0.0667 mg/g at
treating cadmium after 40 days. Also, the average carotene decreased in
the C.roseus plant from 0.0063 mg/g to 0.001045 mg/g under the effect
of the mixture after 40 days, the average carotene in the T. foenum-
graecum decreased from 0.0042 mg/g to 0.001045 mg/g at treating
cadmium after 40 days.

As for the results of the chemical study, which included the number of
active chemical compounds in the C .roseus plant and T. foenum-
graecum plant and the percentages of some active chemical compounds
in the two plants.



The number of active chemical compounds of the C. roseus plant
decreased from 34 to 26 compounds under the effect of 10ppm
concentration for cadmium treatment after 40 days. As for the T. foenum-
graecum plant observed that the number of active chemical compounds
increased from 21 compounds in the control treatment to 41 compounds
under the effect of the mixture treatment at a concentration of 50ppm
after 40 days.

Also, the active chemical compounds shared between the C .roseus and
T. foenum-graecum plants were identified in detail and percentages of
active chemical compounds for plants above. It was found that the
pollution with cadmium and lead and their mixing affected the number of
chemical compounds in the plants of and C. roseus and T. foenum-
graecum as the effective compounds of the polluting treatments
decreased compared to the control treatment and the susceptibility of the
plants of C. roseus and T. foenum-graecum to the bioaccumulation of
heavy elements and thus it is considered a vital indicator of pollution,



02 /
% Y
I/. T “;A.

e _- W
oSt ol i

The effect of cadmium and lead pollution in some
phenotypic characteristics of Catharonthus rosrus L. and
Trigonella foenum-graecum L. and their content of some

active compounds

A thesis
Submitted to the Council of College Science-
University of Basrah in partial fulfillment of the
requirements for the Degree of Master of Science in

Environmental Pollution

By
Arooba Heliji Muhammed
B.Sc in Environmental and Pollution Engineering 2003

Technical College of Basrah

Supervised by
Assist. Prof. Dr. Widad.M.Tahir Prof. Dr.Salwa. A.Abd-Jalil

March 2022 Shaban 1443



