10‘%0%‘0%‘0%‘0%‘0'l%jl0'!%‘0%‘0%‘0%‘0'l%jl0%‘0%‘0%‘0%‘0%‘0%‘0%‘0‘x Wn.ﬂ_
]

[ L
PPN T e
Lmalatl cila ghaal) 480

@ ASUNET

o,.-)@6-0-—)&m-—)@(qo-—)@(-.mp)éé-c.—)@(qop)@(qcp)@gz-c-—)@(qo-—)@(qcp)@&-e.—)&qo-—

SOOI

R TN EO TR T T EENE




g
g
g
g
g
g
g
g
9
g
§
§
g
§
§
§
g
§

o,.-)@6-0-—)&m-—)@(qo-—)@(-.mp)éé-c.—)@(qop)@(qcp)@gz-c-—)@(qo-—)@(qcp)@&-e.—)&qo-—

et

@ ASUNET

L 4

$
<4

* 3
43
$ A 3
29

kadl wileo galiad. |

/g

it
ki

had

(ool

+

NSO

B TN EH TN T TOENE

i




Aamalad) s glaal) A8
-

e

-

3 oad Ladal

s

x

L2

=

i
g @
999 i

all Balll o sl adily

| g
g/
Q.

bl
ERESR =T F1Y

o

&

w19 (el udd] \Guguid
| i e

*»

v by e, |
@ ASUNET

SN -
o .
s
g all -
s

) s
i

il ¢
Rad

ekttt 4
|

o,.-)@6-0-—)&m-—)@(qo-—)@(-.mp)éé-c.—)@(qop)@(qcp)@gz-c-—)@(qo-—)@(qcp)@&-e.—)&qo-—

10‘%0%‘0%‘0%‘0%‘0'l%jl0'!%‘0%‘0%‘0%‘0'l%jl0%‘0%‘0%‘0%‘0%‘0%‘0%‘0‘x WDH_
]

SOOI

B TN EH TN T TOENE

=34




10‘%0%‘0%‘0%‘0%‘0'l%jl0'!%‘0%‘0%‘0%‘0'l%jl0%‘0%‘0%‘0%‘0%‘0%‘0%‘0‘x W

24
A
9}

[ L
PPN T e
Lmalatl cila ghaal) 480

@ ASUNET

o,.-)@6-0-—)&m-—)@(qo-—)@(-.mp)éé-c.—)@(qop)@(qcp)@gz-c-—)@(qo-—)@(qcp)@&-e.—)&qo-—

SOOI

R TN EO TR T T EENE




10‘%0%‘0%‘0%‘0%‘0'l%jl0'!%‘0%‘0%‘0%‘0'l%jl0%‘0%‘0%‘0%‘0%‘0%‘0%‘0‘x Wn.ﬂ_
]

all il h
Lmalatl cila ghaal) 480
a.ll.u,.lla
*

W

ila
S

o,.-)@6-0-—)&m-—)@(qo-—)@(-.mp)éé-c.—)@(qop)@(qcp)@gz-c-—)@(qo-—)@(qcp)@&-e.—)&qo-—

SOOI

R TN EO TR T T EENE




EFFECT OF SOME HEAVY METALS ON GROWTH
AND CHEMICAL COMPOSITION OF SOME
ORNAMENTAL PLANTS

BY '

WALID MOHAMED SAID BAZARAA
B.Sc. Agric.(Horticulture),Fac. of Agric.CairoUniv. (1994)
M.Sc. Agric.(Floriculture),Fac. of Agric.Cairo Univ. (1999)

THESIS
Submitted in Partial Fulfillment of The Requirements For
The Degree of

DOCTOR OF PHILOSOPHY

IN
FLORICULTURE

Ornamental Horticulture Department
Faculty of Agriculture

Cairo University

2005 .






APPROVAL SHEET

Title: EFFECT OF SOME HEAVY METALS ON
GROWTH AND CHEMICAL COMPOSITION OF SOME
ORNAMENTAL PLANTS

BY
WALID MOHAMED SAID BAZARAA

Has been approved by :

Prof. Dr. Darwish M. Ebrahim Da,rW'K
oo R ) AL

Professor of Ornamental Horticulture,

Institute of Efficient Productivity, Zagazig University
Prof. Dr. Abd-Allah El-Tantawy Abd-Allah 0 éd/,% }E

Professor of Ornamental Horticulture,

Fac. Of Agric.,Cairo University

Prof. Dr. Abd El-Ghafour A. El-Sayed ..... QAZPJ%
p—

Professor of Ornamental Horticulture,

Fac. Of Agric.,Cairo University
Dr. Safiya Hamdy El-Hanafy SO\?\O\H\E@HO\V\Q!S

Associate Professor of Ornamental Horticulture,

Fac. Of Agric.,Cairo University

Date: / 6 / 2005

Committee in Charge



X\,



Super vision sheet

EFFECT OF SOME HEAVY METALS ON GROWTH
AND CHEMICAL COMPOSITION OF SOME
ORNAMENTAL PLANTS

BY
WALID MOHAMED SAID BAZARAA

Under Super vision :
Prof. Dr. Abd El-Ghafour A. El-Sayed
Professor of Ornamental Horticulture,
Fac. Of Agric., Cairo University
Prof. Dr. Aly Nabih M. Fahmy
Head of Botanical Gardens Research
Department, Horticulture Research Institute
Dr. Safiya Hamdy El-Hanafy
Associate Professor Of Ornamental Horticulture,

Fac. Of Agric., Cairo University

Department Of Ornamental Horticulture
Faculty of Agriculture

Cairo University

2005

A8 H A

prpyers

<



’I-\



Name of Candidate\ Walid Mohamed Bazaraa Degree\ Ph.D. Agric.

Title of thesis\ EFFECT OF SOME HEAVY METALS ON GROWTH AND CHEM ICAL
COMPOSITION OF SOME ORNAMENTAL PLANTS

Supervlsors\ Prof.Dr. Abd El-Ghafour Awad El-Sayed. Prof.Dr. Aly Nabih M. Fahmy, Dr. Safiva Hamdy
El-Hanafy

Department\ Qrnamental Horticulture

Branch\ Approval /672005
ABSTRACT

Three sets of experimental trials were conducied throughout two successive vears(2000/ 2001and200172002)a the nersery of
Omamental Horticulture Department, Eaculty of Agiculture. Cairo University They were intended to (ind out the response of three
economic ornamental plants (Pelargoninm zonale, Willd : Gazania splenden, Wort and Vinca rosea, 1.} o three heavy metals
(Cd,Pb and Ni) and their combination on growth and chemical constituents of the aforementioned plants. Thus. roated cuttings of
about 15 cm. length of Pelargeninm zonale, Witld and sezdlings of the same length of Gazania splendens, Hort and Vinca
roseal.. were used. They were planted on August 12 2000.The plants lefi to grow at the open field condition till July 31t
2002.Throughout the two experimental trials the plants were spraved with water polluted with determined concentrations of the
different heavy metals(Cd.Pb and Nijat £5 davs intervals comumencing from Oct. 1 # 2000 ic. alter two months from planting(Cd
att 2. 4and 6 ppm. 2 Pbat 10.23,30 and 75 ppm. and Niat 2. 4. $and 12 ppm. ) as well as with spraying every plant species with
Pb at 50 ppm.. Cd at 4 ppm. and Ni at 8 ppm. as individual doses for studving the combined effect of (he three heavy metals. in the
same date of spraving. Every plant species spraved 22 times in every experimental year. The results emphasized the followings :
Pelargoninm  zonale, Willd : Using Cd uweatments revealed a  decrement on  most maorphological  plant
traits.Chlorophyil(ar.chilorophivli(b) and carotenaids were increased due o using Cd treatments. indole and phenols content also

increased by applving the difterent concentrations of Cd with obvious inceement for using the highest concentration(6 ppm.)lor

indole and with applying the lowest ones {1and 2 ppm.jfor phenols. Al Cd weatments increased its accumulation content in
inflorescence feaves. stems and roots with maximum increment with using the highest concentration{6 ppim.).A decrement on plant
traits was observed due to applying the different concentrations of Pb. Chlorophyvil{a).chlorophyll{bjand carotenoids were also
increased due to the diflerent Pb treauments. Moreover. indole and phenols content increased by applying Pb with clear effect with
using Pb at 10 ppm. for indole and 23 ppm. for phenols, respectively. Ph accumulations in inflorescence. leaves, stems and raots
were increased by treating the plants with the different concentrations of Pb with maximum increment by using the highest
concentration(75  ppm.).  Applying the  different  Ni  treatments revealed a  decrememt on  most plant
parameters. Meanwhile.Chlorophyll{a).chlorophyIii(bjand carotenoids also increased by Ni treatments. Indole and phenols content
revealed also an increment due to Ni treatments.The highest content of indole resulted from Ni treatments at 8 and 12 ppm.,
whereas, the highest phenols content resulted from the lowest concentration{2 ppm.).Ni accumulation in inflorescence, teaves
stems and roots were increased by treating the plants with the different Ni treatments. A decrement on most plant traits was
detected due to applyving the mixture of Cd.Phand Ni Meanwhile.Chlorophyti(a).chlorophiyll(b)and carotenoids also increased due
to applying the previous treatment. While indole content in leaves was increased dug 10 using the mixture treatment, Alsothe same
treatment increased the accumulation content of Cd.Ph and Ni in inflorescence. leaves. stems and roots. Gazania splendens Hovt :
Using Cd treatments revealed a decrement on most maorphological plant teaits  studied.Chlorophylia).chlorophyii{b)and
carotenoids also decreased by receiving the plants the different concentrations of Cd.Morever they caused an increment on the
accumulation content of Cd in inflorescence. steras and leaves. with clear effect by using the highest concentration(
ppm.). However. this wreatments revealed only a slight increment the accumulation content in roots.Pb (reatments in most cases had
a decrement on most morphotogical plant parameters. Morever. <chlorophvil(a).chlorophyli{h)and carotenaids atso decreased by Pb
treatments with a clear effect by wsing Pb at 25 ppm. for chlorophvii(a) and chlorophyfitbland 75 ppm.Pb for
carotenoids. While.indole content was decreased by Ph application.phenals content revealed an inceement in this concerit. A graduat
increment on Pb accumulation in inflorescence. leaves and roots was observed duc o increasing the concentration of Pb
treatments.Also. it revealed an increment in stems by using the difterent concentrations. A gradual decrement was noticed on leaf’
area, rool length and tresh and dry weights of roots by increasing the concentration of Ni application. However. the other plant traits
revealed also a decrement resulting from applying the difverent Ni treatments.Morcver.chlorophyli(a), chlorephiylith) and
carolenoids were decreased due (o the different Ni treatments. The same treatments revealed a decrement on indole content in
leaves and increment on phenols.Ni accumulation in inflorescence.leaves.stems and rools was increased resulting {rom applying
the different Ni concemtrations.Using (he mixture of Cd.Pb and Ni showed a deercment on  all morphological

traits, Chlerophyti(a) chioropliyilibland  carotencids  revealed an imumun dm. (u rz.cuvmﬂ the fldms the  previous
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treatment.Meanwhite. indole content was decreased by its application and the contrary action was detccied in case of phenols
content.Morever, applying the mixture of Cd.Pb and Ni caused an increment on the accumulation content of Cd,Pb and Ni in
inflorescence. deaves. stems and roots. Vinca rosea, L. Generally.the results showed a decrement on tmost miorphnlogical plant
traits due Lo receiving the plants (he dilferent concentrations of Cd Chlorophylita).chlorophyli(bYand carotenoids were also
decreased resulting from all Cd applications. Whereas.indole and phenols content in teaves were increased by recciving the plants
the different  concentrations of Cd.Treating the plants with all Cd concentrations increased Cd accumulation in
flowers. Whereas they showed a slight increment in accumulation content in leaves and roots due to using Cd arl.2 and4 ppm _with
clear increment with using the highest concentration{éppm. ). Meanwhile.a gradual increment of Cd accumulation in stems was
noticed in stems by increasing the concentration ol Cd application. The decrement on most plant paramicter was detected resulting
from applying the different Ph concentrations.Chlorophy Hai.chlorophyil (b)and carotenaids in leaves were decreased as a result of
all Pb treatments. Also.indole and phenols content increased due to the same treatments. Treating the plants with the ditterent Pb
concentrations increased Ph accumulation in flowers.stems and roots.with a gradual increment by increasing the concentration of
Pb application. Also.it increased by the same treatments in feaves with obvious increment by using the highest conecntration(73
PPTLENI treatments revealed a slight effeet on plant marphological traits when compared with the eftect of the above mentioned
heavy metals{CdandPb). However.it could be concluded that the highest coneentrations of Ni(8and | 2ppm. Jwere the most effective
treatments in reducing piant traits. Chlorephyll(a).chtorophvlithiand carotenoids were decreased resulting from receiving the plants
the difterent concentrations of Ni treatments.Indole and phenols content in leaves were increased by applyving the different
concentrations of Ni. The highest contents from both rezulted friom receiving the plans the highest concentration! 2ppm. ), All Ni
treatments increased its accumulation in flowers.stems feaves and roots, Using the highest concentration (12 ppnjrevealed the
highest accumulation content in the diflerent plant organs. All plants traits revealed a decrement as & result of recciving the plants

the mixture of Cd.Pband Ni.with the exception for its effect on plant height which showed negligible and insignificant effect in this

concern.Chilorophyit{a).chlorophyli(b)andcarotenoids were decreased due to applying the above mentioned treatment. Whereas. it
increased indole and phenols content in leaves, Also.receiving the plants such treatment increased the accumulation content of
Cd.Pb and Ni in the different plant organs(flowers leaves. siems and roots)with the exception of its effect on Cd accumulation in
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roats in which revealed negligible effect.
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