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The present study was conducted to investigate the effect of sodium
chloride (NaCl) on the biochemical and anatomical characteristics of three
aquatic submerged plants, included Ceratophyllum demersum L, Hydrilla
verticillata L, and Ruppia maritima L , with concentrations of 2, 5 and 10 g\L
in laboratory experiments for 28 days for R.maritima and 21 days for
H.verticillata and C.demersum in comparison with control to identify which

plant species are more tolerant to the tested salt concentrations.

The study included weekly tests for solutions including water temperature,
pH, electrical conductivity, phosphate, nitrate and dissolved oxygen. The
weekly plant measurements included wet weight, relative growth,
chlorophyll, protein, proline and Reactive phosphorus as well as anatomical

sections of the leaves and stems for the tested plants.

The experiments showed stress of the tested plants which represented to
decrease in pH values in the test solutions (5.9,5.9, and 6.1) compared with
the control which were 8.7, 8.1 and 8.3 for C.demersum, H.verticillata and,
R.maritima respectively during the experiment period. The present study
showed that the values of electrical conductivity increased at high salt
concentrations, at the beginning of the experiment 0.1 ms / cm for all types of
plants experiment and increased at the end of the experiment at a
concentration of 10 g /1 to 12.5, 9.8 and 10.5 ms / cm for the plants of
Ceratophyllum demersum and thyme Water Hydrilla verticillata and Ruppia
maritima respecitvely
The results showed that there was an inverse relationship represented by the
decrease of dissolved oxygen values with the increase of salts concentrations
in the test solutions compared to the control 5.1, 5.1 and 5. 5 mg /I for

Ceratophyllum demersum, Hydrilla verticillata and Ruppia maritima
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While there was a positive relationship between high nutrient concentrations
(phosphate and nitrate) and salt concentrations for all plants of the

experiment.

A decrease in the percentage of chlorophyll in all studied plants was
observed at high saline concentrations, as the proportions at the end of the
experiment were 0.320, 2.710 and 0.533 Mg / g for the studied plants
Ceratophyllum demersum, Hydrilla verticillata and Ruppia maritima,
respectively, compared with the rates recorded at the beginning of the
experiment which was 8912, 11,805 and 7.264 for the above species
respectively . As for the protein, it decreased in all the test ponds, compared to
the control ponds of all plants, as the percentage of protein at the beginning of
the experiment was 38.4, 31 and 25.5 for the plants of Ceratophyllum
demersum, Hydrilla verticillata and Ruppia maritima, respectively, while the
concentration at the end of the experiment at the concentration of 10 g / 1
reached22,17and11. Experiments also showed a rise in proline levels at high
concentrations of salts compared to control, as it was at the beginning
experiment 0.12, 0.12, 0.15 Mg/g, for Ceratophyllum demersum, Hydrilla
verticillata and Ruppia maritima, respectively, while the ratios were 0.55
,0.58,0.54Mg/g for the above species, at the end of the experiment, in the
concetration10g/ L. The wet weights of all plants studied decreased with high
saline concentrations, and significantly, weights reached 2,3,2 g at the end of
the experiment for Ceratophyllum demersum, Hydrilla verticillata and Ruppia
maritima with a concentration of 10 g / | as compared with control. For the
relative growth, as the plants of Ceratophyllum demersum, Hydrilla verticillata
and Ruppia maritima recorded a relative growth of 0.08, 0.12 and 0.08

compared to the control, which recorded 0.98,0.97 and 0.99 respectively.

This study showed a decrease in the effective phosphorous at high concentrations

of salts of all plants.
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In addition, the study of EDX (Energy Disperse X-Ray), showed high
concentrations of chlorine and sodium in plant bodies especialy at high salt
concentrations.

Anatomical study of plant stems and leaves showed that the R.maritima
plant was not significantly affected by the salt concentrations as it proved
good resistance against the increasing of salt concentrations while the
H.verticillata plant was clearly affected, especially in the high concentrations,
The plant C.demersum was found to be characterized by the large number of
cells arenchma 1n the stem the lack of air spaces and increase in the number

of vesicles within the plant.



Summary a3l

paibadll 3 (NaCl) amaseall 2)slS  mle 58l dijes Caags duhall s3a Cupl
Shadll by cled dublll Al cblal e pledl ZOE Loyl AsleSeld
Ruppia w5 \s Hydrilla verticillata L W\ je)s Ceratophyllum demersum L
21 5 g il ol leg: 28 & paiiadl Lyide ylany lahe 10 5552 3Shg maritima L
ddjpa g (control) sl Alalea palss) ae Al Sladlly cWl ey Sl L
Byidal) Lkl 3150 Slaas Y1 Aglul) g1V
o¥ly Bhall dap ol cilad JLaaY) Jlad duegud cliagai shat Lubdll Cilesd
Gkl Glald Ll Ll aanSo¥ly ecully ccilivgilly 4leSl dduagilly ¢« Jung yugl
Juaill gialy ulaplly Giindlly UapplSlly sl sailly calall (il e dueguulY!

AoV ddlae 4 Jag gl () ail paliadl naall clilall dlgal) cojlad &gkl

Oheddl Slil 8.3 5 8.1 8.7 culs Al Hlavdl jalsal ae d3)lae 6.1 559,559 )
Lbagll a8 ¢l ddlall duln il WS Ldpadll 558 Pl il e Lug)lly eladl e,
il aaaal pidiiuf yiewsle 0.1 dyadll Ly 4 il N ZY) 3815 ¢ ) die Al Sl
10.5 5 9.85 125 I et 10 1S5 3 dpadl dlg i Cuwily dupadll bl
ADle 25y bl Cadagly gl Ao Lug)lly elall jie) 5 Sedll Ll jaiin/ jiesdls
Ajlie JLEsY) dillas 3 2O 5805 £ ) die Gl uanSoY) ol Galiadl cibia Luse
cblall pglfae 10 S50 & alfaale 5,5 ¢ 5.1 ,5.1 palaasl el 4l 3 sylasadl (algal) aa

)b i Loyl ABDLe 359 poluill Cijedal Laty Mgl Je gl 5 eladl jie) o Ol
§



Summary aadall

Lagale g #OaY! S0 o iyl die doyaill Gl aneady (ulylly cilicgdll) clied) 3805

ol 3 dpalall 3SHa £ ) die duagpal) bl maeady Jibg sl A 8 (alissl aagd
Fie) 5 et Lugndl bl Mg/g 05335 27105 0.320 duyeill &ulgs b casal
5 8.912 i€ ally duyaall By b Cilaas 3 Gl e ilie s e L) oW
baas LAY Galeal (8 sl 8 gl W sl e oDlel gl 7.264 5 11,805
315 38.4 duyaill Ly b ol dgiall L) IS 3 clblall UK Slasd) algal pa A lis
& Al Dlg (A Sl Al Loy gl de Lag)lly elall jieh 5 oSl blal 255
3805 gyl die gl s gl culaall ekl WS 11517522 ) dl/ae 10 585
efebeaSile 0.5 Lpdl Ay B o 3 pladl Gals) g dlie LY
Sl Je luglly bl ey Oleadl) bilal dhefaheg il 0.12 ¢ ale/ales <012
Flel ahefales )ole 0.54 ¢ ahefahegSla 0.58 ¢ ahe/fales Sila 0.55 el culS Ly
e 10 3 5 S8 4)aall dlgs e odlel
caly 3 Jagale (Ss Zalddl 510 ¢ la) Sie Lugyaad) bl asead Adagl H5¥) cucaia
10 5Salbg Wugyll o eladl o) 5 Goedl) pledl dojadll dilgs 2ic a2 29352 lysY)
Wiy oLl ey Duedll ol Cilans ) el gl Wl oyl alga) pa dijlin ilfpc
5097 50.98 claus ally Bl Galgal e d5slia 0.08 5 0.12 5 0.08 & i Ipa

paaal #ALY) 3SIp o))l die Jladll Hseudll  aleas) duhyall cda cuw gl\‘,'.'d\ e 0.99



Summary dadAll

agdigaally HolSll (spaiall 3815 wbal (Energy Disperse X-Ray ) EDX dua  Cilaaiul LS
gl v agasally HolSll 5815 o)) aagy (9 ST jeaddl Jleadinls CGLAD (8 (3sagall

XY 585

AL S IS8 gl @l 56 oo iy a8 Ll (3))gly e s yiall Ayl Ll
ey alil maaly b Laagl Laiy dalall 3180 ok o U)Y) aa sas daglie cudl 3 Al
b Ayl WA sae 550 jaai 4d) aag a8 Dbl cls Wl Al 3S0al 6 dals el

LSlall Jaly Sllassall 2o 8 5alhg ddilggdl Sile)jall aldg sl



3

N

<
J
I

2
,1
?
|

g
¢
|

:
2
<
4
¢
4
L

‘\-I-H-“ P«Aﬁ/‘a"\ﬂ‘ 4..\.\.5 ’ |

cililaill s ol dan g ydacilly dailaosSgalall ltall gle daglodl 4aiils
duaalall dasloll

b mal) Azala —a glal) AlS (julaa
sfiatal) da o Ja clallaia a8 5 (A
(Sl Ady) Al agle A

Lg.gs‘.'.u.ﬁ.a

g3 bl 3L ) AA Gl

2016 Al agle (g s ollSs

5 paal) Azala / a glad) A8
i) il
G ad) (ulaad) e a2 G ad) Gpn Ao s 2
2019 Jsb 1441 a3

NN AN RN JEN FON N AN FEN JON FEN JAN JON JON FAN FAN JON FEN AN JAN JON N AN FON FEN N N FAN JEN JON N JON FoN FON AN 5

v,




|

S\ FAN JAN JaN AN JRN JEN JAN JEN JON JEN JEN JEN JON JON JRN JEN JEN JON AN JEN JIN JON JON JON JON JON JON JON JEN JUN JON oA JUN JEN JON JON JON JEN JON FON oA FEN

I'_/\_/\_/\___—_/\_/\__/\___/\__/\—/\__/\__/\—__/\_/\_/\_

4 :
1 Repuplic of Iraq
: Ministery of Higher Education And Scientific Research

: University of Basra

4 College of Science — Ecology Department

e,

Effects of salinity on the biochemical and physiological
properties of some submerged aquatic plants

A thesis
Submitted to the Council College of Science —
University of Basrah in partial fulfillment of the

requirements for the Degree of Master of Science in

Ecology - Plant Ecology

7 oo/ No// Nov// Nw// v/ Nvd Nov// Novd/ v/ Novd/ Nw Nov// Novd Novt/ Novd’ Novd/ Nv/ Novd/ Novd/ v/ N/

By
Zaineb Khalid Zyarah Al-Saddy
B.Sc. in Ecology 2016

College of Science -University of Basrah

Supervised by

Assist. Prof. Dr. Dunya A. Al-Abbawy Prof. Dr. Sahar A. Al —Saadi

September 2018 Muharram 1441

TAETAETAETASETASTASTASTASTASTASTASTASTAS

A
|

|ESVavavea NVENENENAENA TENINTENED gava Ve vavavavave VNN ENSD

Lo

~ |




