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Hussain.Y. Al-Adhub Muscles of Two Commercial Fish Species From
Hamid.T.Al-Saad Al-Kahlaa River in Missan Governorate /Iraq
7 Sanaa, R. Oleiwi Study the bacteriological quality of bottled 14
Sehaml.Ali water in Baghdad province and Inhibitory
Zena, A. Shayal effect of bacteriocin extracted from
Pseudomonas aeruginosa
7 KamialH.Al-Sowdani Semi-automated Determination of Nitrate and | 15
Nitrite byMethod with a Home-made Flow
Injection and lonChromatography Systems
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Auda marsh in maysan province southern Iraq
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H.A. mohammod of cigarette smoking based on hematological
Haleemah J. Mohammed parameters comparison between smokers and
nonsmokers
9 MaysamAlaaBaiee Effect of phosphorus concentrations and light | 18
JasimM.Salmanl intensity on protein content of microalgae
Chlorella vulgaris
10 Noori Abdul-NabiNasir Distribution and migration of Hilsa Shad 19
( TenualosailishaHamilton, 1822 ) in Basrah
providence, Irag
10 Mohammed Ubaid Hussein Water pollution removal by Non- thermal 20
RanaTalbMohsen plasma jet
11 MuthikAbd Muslim Guda Antioxidant enzyme responses of 21
Thamear. K. Merza Phragmitesaustralis(Cav.) to some of
environmental stresses in Baher Al-Najef /Iraq
11 IhsanHabibDakhil Removal of Heavy Metals from Aqueous 22
Solutions Using Rice Husk
12 Hadi .J.M. Al-agealy Study and Invistagation of Electric Properties of | 23
Mohsin A. Hassooni Dye Sensitized Solar Cell
12 Sadig H. Lafta Using laser radiation to Sterilization of water. | 24
Alia A. Khadhm
12 Abbas J. Al-Faisal New record of the carangid fish from the lraqi | 25
Abdul-Razak M. Mohamed marine waters, northwest Arabian Gulf
Talib A. Jaayid
13 IhsanHabibDakhil “Comparison Study for Removal of Dyes from | 26
Textile Effluents by Low Cost Adsorbents
13 Zaynab R. Abaas The role of environmental impact assessment | 27
tool in achieving sustainable urban development
and its challenges in Iraq
14 Shatha H. Mahdi Improving mechanical and electrical properties | 28
Intisar A. Hamad of Cabentonite for energy storage applications
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MahmoodS.Magtoof pigment from pineapple peels
Mufeed J.Ewadh
16 Noor Alaa Abdul Hussein The Effect of Temperature, pH, TOC on 35
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Alaa Hussein Alfatlawi

TTHMs formation in surface water treatment

17 IsraaNadhimHabeeb Geographical distribution of the snakes of Iraq | 36
NasrullahRastegar-Pouyani

18 ShaimaaSatti AL- DNA damage detection in some aquatic 37

rubaeiJasimM.Salman organism by single cell gel
Ayad M.J..AL-mamoori electrophoresis(Comet assay )
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19 Ebtesam F. Khanjer Prepare maps of Radon Concentrations 39
WassanAbdualla distribution in Wasit Governorate by Using
Israa.J. Muhsin RAD- 7 Device and Remote sensing techniques
19 Ali K. Al Mutarri the use of cardamon seeds shells to remove the | 40
malachite green dey from aquatic solution by
adsorption
20 Esam J. Al-Kalifawi Green Synthesis of Silver Nanoparticles Using | 41
Leaf Extract of Al-Rawag tree (Moringaoleifera
Lamarck) Cultivated in Iraq and Efficacy the
Antimicrobial activity.
20 RazakJassim-Sanaa Abdul Evaluation of Adsorption Capacityof Porcelain | 42
Made of Palygorskite and Cow Bone to Heavy
Metals lons(Pb*?, M n*?, and Cu*?)

21 Alaa .R.Amrin Photocatlytic oxidation of Congo red Dye by | 43

usingCo,0s—Cr,05 as photocatalyst.

21 Ehsan F. Hussain Isolation,ldentification and Molecular detection | 44

EmanM.Jarallah
Ali H. Al-Saadi ofActinomycetesandtheirantibacterialactivityaga
inst pathogenic gram positive and negative
bacteria
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22 Marwa Ali Habeeb Biodiversity of Macrophytes on the eastern 46
Abdul-KarimKh. Al- Euphrates drainage ,Babylon province , Iraq
BermaniJasimM.Salman
22 Fadhil Hassan Alwan Al-Dulaim Detection of Ichthyophthiriasis in 47
Cyprinuscarpio in special farm fish in Babylon
Province .

23 Ali Tao'mhoMukhelif The environmental effects of Urban Heat Island | 48
Khalid Hassan Al.Ammar phenomenon at the city of Hilla
MonimHakeamAl.Jooburi

23 MuhannedAbdulhasan Kareem Evaluation Geneticdiversity of sixty four 49

Hassan Fadhil specious Date palm (phoenixdactylifera L.) in
Ali Hmoud Hilla city
24 Ayad M.J. Almamoori Antioxidants in fresh water Snail 50

Jasim M. Salman
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N. Randal Houges

heavy metal exposure
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Utilization of corn residues for water filtration at fish tanks

'Mohmed . A. Al- Rajhi, 2Ahmed . M. A EL-Shekha
'Lec. Ag. Eng., Fac. Ag. Damietta Univ-Egypt
’Researcher, Ag. Eng. Res. Institute, AnERI, ARC. EI-Doki-Egypt.

Abstract: Filtration has been widely used in re-circulating aquaculture system to remove waste. However,
the study of some agricultural residues (corn) usage as the filter medium has not yet been studied. Therefore,
the aim of this study is to construct a filter made from inexpensive and readily available corn residues
and to analyze its effectiveness in controlling suspended solids that directly impact health of fish through
abrasion of gill tissues or indirectly through water quality deterioration. The performance evaluation
procedure was carried out in an aquaculture system with production in glass tanks located indoor in
laboratory at Faculty of Agriculture, Damietta University, Egypt. The evaluation included three
concentrations of total suspended solids (450, 900 and 1350 mg/l); four residues particle size distribution
(38.35, 9.53, 12.7 mm and ascending order to mentioned sizes from bottom to top); and four
thicknesses of filter layer (9, 21, 33 and 45 cm). The effectiveness of this filter was measured by
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determining filter efficiency (), % and filtration rate (FR), ml/min. It was observed that the
maximum value of (ns), % was achieved at 450 mg/l concentration of total suspended solids, ascending
order to sizes from bottom to top and 45 cm thickness of filtration layer. The maximum value of
filtration rate was achieved at 450 mg/l concentration of total suspended solids, 12.7 mm particle size
distribution and 9 cm thickness of filter layer. Results indicated that this filter is efficient enough to
remove suspended solids. Therefore, this milled corn residues filter can be used in aguaculture systems for
Nile tilapia, Oreochromis niloticus culture system.

Keywords: agricultural residues; corn; filter; re-circulating aquaculture system; total suspended
solids; filtration rate.
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Use of Phytoplankton Index of Biological Integrity (P-1BI) as a tool to evaluate

Tigris River Health
Zahraa ZahrawAl-Janabi® Abdul-Hameed M. Jawad Al-Obaidy’ Abdul-Rahman-Al-
Kubaisi

'Environmental Research Center/ University of Technology, Baghdad, Iraq.
“Department of biology, College of Science for Women/ Baghdad University, Baghdad, Iraq.

Abstract: A multimetric Phytoplankton Index of Biological Integrity (P-1BI) was composed to
assess the biotic integrity of water of Tigris River seasonally. The IBI was applied throughout
Baghdad city on 3 locations in Tigris River during 2010. The P-IBI had 8 metrics: Species
Richness Index, Phytoplankton Density and Relative Abundance for Blue Green Algae, Green
Algae, Centrales, Pennales, Yellow Green Algae and Pyrrophyte Algae.The P-IBI scores were
calculated by comparing it against historical data on phytoplankton assemblage composition.
They P-IBI result ranged between good- acceptable, where the values ranged (60.5-63.3) in
station 1, (60-75.5) in station 2 and (57.7-70.7) in station 3. The highest value recorded in station
2 through spring, and the lowest value observed in station 3 through summer. The P-IBI is a
valuable, easily and complementary tool to assessing river ecosystem health and evaluating
restoration efforts, this index appears to be an effective measure of levels of anthropogenic
disturbance.

Keyword: P-IBI,Phytoplankton, Integrity, Baghdad, Tigris River.
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Ecological Indices of Wild Mammals Assemblage at East Hammar
Marsh,Basrah ,Southern lraq

Adil F.Abbas and Najaah A. Hussain
Dept.of Ecology, College of Science, Basrah University

Abstract: Ecological indices were evaluated for the mammals assemblage at East Hammar
marsh during the period from May 2012 to May 2013 on monthly basis. Sixteen species were
collected and 235 individuals were obtained during the study period.The most abundant species
was Canis aureus followed by Herpestes javanicus .Species diversity was calculated according
by Shannon and Wiener index and Simpson index. The highest value for both indices were
synchronized in October with value 1.72 and 0.79 for Shannon index and Simpson respectively,
the lower value for both indices were in September, 0.93 and 0.55 for Shannon index Simpson
index respectively. Richness value were measured by two indices, Margalef index and Menhinick
index. The highest values were recorded in August. 2.17 for Margalef index and 1.89 for
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Menhinick index, the lower values were in September were 0.66 and 0.67 respectively. Monthly
similarity were measured by using Jaccard and Sgrensen indices for the successive months. The
highest values of similarity for the two indices were between March — April which reached
85.71% and 83.3% respectively, the lowest values of the both indices were between June — July
and July — August which recorded 20% and 33.3% respectively. The highest value of dominance
by using Berger and Parker index for the whole year was 23% for C.aureus, monthly dominance
were variable between the species.

Estimation of selected heavy metals in water, sediment and fish from the
Euphrates river near the center of Al-Nassiriyia city, south lrag.

BasimY.Al-khafaji  Afrah A. Maktoof Al-Awady Rasha S. Nuhair
Biology Department —Science College-Thi-Qar University

Abstract: Heavy metals (Pb, Cd, Cu, Ni) concentration in water, sediment and fish from the
Euphrates river were estimated during summer 2014. There was an appreciable increase in metals
concentrations in going from the water to the sediment samples. The heavy metals concentration
in water was in order Ni> Cu>Pb> Cd while in sediments Cu> Ni>Pb> Cd. Fish species
(Carrassusn carassus) were collected from this river and analyzed for heavy metals content in
muscle, liver, gills and kidney tissues. The concentrations of heavy metals in water within the
international permissible level, Cu had the highest accumulating level in liver, whilst Cd had the
lowest. The fish organs showed variations in the metals concentration and the muscle organs
showed less concentration than the other organs.

Key words: Heavy metals, water, sediment, Carrassus carassus, Euphrates river

Detection of Aeromonas spp. by traditional and molecular methods from tap

water in Baghdad city
'Ashwak B. AL —Hashimy ? lhsan M.AL-Saqur ‘Amina N.AL-Thwani

'Genetic Engineering and Biotechnology Institute for postgraduate Studies, Bagdad University
“Biological Research Unit for Tropical Disease, Collage of Sciences University of Baghdad

Abstract:- Water borne diseases are caused by pathogenic microorganism's viruses, bacteria,
intestinal parasites and other harmful microorganisms, which are directly transmitted when
contaminated fresh water is consumed. Most of enteritis cases caused by drinking contaminated
water with pathogenic bacteria such as Aeromonas spp., determination of its virulence factors
very important especially its ability to produce toxins.One thousand five hundred sixty seven
water samples from different parts of Baghdad city were collected from the beginning of April
2010 till the end of December 2011, all samples were bacteriologically examined by traditional
methods for detection of Total coliform and other pathogenic bacteria. Thirteen isolate of
Aeromonasspp were isolated and tested for its pathogenicity and ability to toxin production in the
mouse module, all environmental isolates induced fluid accumulation (FA ratio>100) after 5
hours and cause histopathological effects after 24h of inoculation. Histopathological changes
showed severe inflammation of the mucosa and submucosa in the small intestine with mild
chronic inflammatory cells and shortanage of villi ,mild degenerative of gastric mucosal
glandular epithelial and slightly necrosis, massive necrosis of hepatic cells with infiltrate of
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chronic inflammatory cells in the liver section«while no effect appeared on kidney tissue.All
isolated of A. hydrophila were analyzed for conventional PCR for detection of virulence factors
usingFla and lafflagellin genes most of isolates gave positive results for boththese genes
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Polycyclic Aromatic Hydrocarbons (PAHS) in Muscles of Two Commercial
Fish Species From Al-Kahlaa River in Missan Governorate /lIraq

Salih Hassan Jazza', Abdul-Hussain.Y. Al-Adhub?, Hamid.T.Al-Saad?
College of science /University of Missan®, College of science /University of Basrah?
Marine science center /University of Basrah®

Abstract: Two commercial freshwater fish species ( Liza abu and Carassiusauratus) were
collected seasonally (autumn , winter , spring and summer) during period from 2012 to 2013
from Al-Kahlaa River in Missan governorate .The concentrations of Polycyclic Aromatic
Hydrocarbons (PAHS) in fish muscles were determined in the laboratories of Nihran Omer
(South Oil Company in Basrah province ) ,using Gas Chromatography. Total concentrations of
PAHs in muscles of L. abu ranged between 2.301 and 16.661 ng/g dry weight during winter
and summer respectively and in C. auratus between 1.095 and 8.675 ng/g dry weight during
winter and summer respectively .Results of this study revealed that high molecular weight of
PAHs were more than low molecular weight in both fish species ,and according to ratios of Low
molecular weight Polycyclic Aromatic Hydrocarbons(LPAHs) to High molecular weight
Polycyclic Aromatic Hydrocarbons (HPAHS), Benzo(a) Anthracene /(Benzo (a)Anthracene+
Chrysene) BaA/(BaA+Chr),Indeno (1,2,3-cd)pyrene /(Indeno (1,2,3-cd)pyrene + Benzo(ghi)
perylene) InP/(InP+BghiP) and Fluoranthene/ Pyrene (FI/Py) they certainly reflected that the
PAHs sources in both species are pyrogenic as a main sources and petrogenic as a small part .
Also results of this study revealed the presence of seasonal variations in total concentrations of
PAHSs in both fish species .
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Study the bacteriological quality of bottled water in Baghdad province and
Inhibitory effect of bacteriocin extracted from Pseudomonas aeruginosa

Sanaa R. Oleiwi Seham LAl Zena A. Shayal

'Department of biology, college of sciences, University of Baghdad.,Iraq
“Central Environmental Laboratory(microbiology), Ministry of Environment
Abstract Three hundred and nineteen samples of bottled water belonging to different local and
imported brands(37 imported and 282 local samples ) collected from the Iragi market (in
Baghdad ) with different size ranged (500 ml to 20 litter ) during January tile December 2014
was analyzed bacteriologically. Heterotrophic plate count (HPC) was determined using R2A
agar culture medium also all the collected samples were analyzed for the presence of coliform
bacteria, fecal coliform bacteria, E. coli ,and , P. aeruginosa .Around 5 % of the water samples
exhibited HPC counts ranged between 5- 500 cfu/ml. The bacteriological tests of water showed
that the bacterial failure percentage was 5% of bottled water samples, the most probable number
of total coliform ranged between 1.1 to 23 CFU/ 100ml. These results didn’t agree with national
and international standard characters that detected no coliform bacteria / 100 ml of bottled water.
In this study three isolates of Pseudomonas aeruginosa ( most dominant bacteria )were tested for
bacteriocin production  and antimicrobial activities were measured by using the agar well
diffusion method on some Gram positive and Gram negative pathogenic bacteria were used as
indicator isolates. Three isolates of Pseudomonas aeruginosa were positive for bacteriocin
production with range effect on gram positive and negative bacterial growth, with diameter (7-
13) mm.

Semi-automated Determination of Nitrate and Nitrite by Eco Method with a

Home-made Flow Injection and lon Chromatography Systems

Kaamil H.Al-Sowdani
Chemistry Department, Education College of Pure Sciences, University of Basarh
Abstract: This work presents a sufficient, eco, sensitive, accurate and selective with direct UV
detection by flow injection and ion chromatography methods for determination of NO3 and NO,
in water samples. The home-made flow injection (FI) system is simple and the method is direct
without use of any toxic chemicals. One of advantages of ion chromatography (IC) is the
simultaneous determination of NO3 and NO, which is a popular techniques used " water analysis.
The IC system can be easily achieved by inserting a separation column between the injection port
and detection system of the home-made FI system. The concentration of NO3 and NO, in the
water samples in the range of 0.050 — 0.125 and 0.030-0.043 respectively .The results point
clearly that the level of NO3s and NO; in Basrah can be monitored by the home semi-automated
Fl and IC systems.

Flow injection method
Specie{ Linearity Detection +r.s.d% | Sample
pg/mL Limit( pg/mL) Throughput(sample/h)
NO; | 0.5-6.0 0.1 0.96 80
NO, | 0.5-8.0 0.5 0.95 80
[ v1 )
\ )
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lon Chromatography Method

NOs” |1.5-80 0.07 0.279 15
NO, | 2.5-90 0.10 0.463 16

A Survey on the waterfowl community of Al-Auda marsh in maysan province
southern lraq

B.M.H. Al-Thahaibawi® S.A.K.Al-Hiyaly* 1.K.A. Al-Mayaly®
Ministry of Environment, Directorate Environmental of Maysan
Environmental Research center- Technology University, Irag- Baghdad
*Department of Biology, College of Science -Baghdad University, Irag- Baghdad

Abstract: Sixty- eight waterfowl species were recorded during surveys Al-Auda marsh in
Maysan province from November 2012 to July 2013. A total of 2951 individuals were identified
of 7 orders belonged to 18 family in all six examinig sites.Charadriiformes order had highest
count of (951) individuals giving a percentage 32.23%, while Podicipitiformes order given lowest
count of (195) individuals forming 6.61%.Ardidae family recorded highest count of 616
individuals 20.87 %,while Ciconiidae family had lowest count of 4 individuals with 0.14 %.
Waterfowls classified into four main groups Breeding resident, winter and summer visitor
respectively and Passage migrant. Little Grebe species Tachybaptus ruficollis given (6.51%),
while Water Rail species Rallus aquaticus (0.07%). Biggest number of waterfowls 66 species
recorded in winter, while smaller number 34 species was in summer. The diversity index (H) for
waterfowl showed highest value (3.34) in February, while lowest value (2.75) in April. In case
Evenness index (J), highest value (0.63) in July, while lowest value (0.45) in January.The
Similarity Jaccard index(I1SJ %) of study months showed the lowest similarity (35.4%) was
between January and April 2013, while highest similarity (84.6%) was between January and
February 2013.The Cluster analysis for similarity degree showed two different main groups, the
first (1) had two subgroups, first covered Nov.2012,Dec. 2012, Jan. 2013 and Feb. 2013, second
had only March 2013. The second main group (Il) again had two subgroups, first covered May
2013, Jun. 2013 and Jul.2013,while the second seen in April 2013. Statistical analysis showed the
total number of waterfowl species was positive significantly with DO values, air and water
temperature, relationship were reverse between air and water temperature with number of bird
species.

Keywords: Al-Auda marsh, Waterfowl, Diversity index, Evenness index, Jaccard index.

Effects of pollution of Metals cadmium and lead of cigarette smoking based on

hematological parameters : comparison between smokers and nonsmokers
Ikbaal F Alwan H.A. mohammod Haleemah J. Mohammed

Ministry of science and Technology / Irag/Baghdad

Abstract: Study was conducted with one hundred male subjects participated in this study :
smokers (n=50) and nonsmokers(n=50). To estimate exposure to cadmium (CdB) and lead (pbB)
through cigarette smoking , the concentrations of both metals in the blood of smokers (20
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cigarettes or more per day for 10 years or longer) and their non-smoking counterparts inhabiting
an environmentally unpolluted area were evaluated. Metal concentrations were determined using
graphite furnace atomic absorption spectrophotometry. Blood Cd concentrations in the smokers
have been already reported by us to be (2-4) times higher than in the nonsmoker .( B-Cd =
0.15ppm) for non-smokers ,but smokers had higher than nonsmoker ( B-Cd = 0.60 ppm)
significant Cd (p< 0.001) , while (B-Pb = 19.22 ppm) for non-smoker , but smokers had higher
than nonsmoker ( B-pb = 34.16 ppm) significant Pb (p< 0.001) , the whole cigarette was released
into the smoke , due to tobacco contamination, creates a serious source of chronic exposure to
these metals, especially to Cd.Complete blood cell count were measured , the smokers had
significantly higher levels of white blood cell (p<0.027, red blood cell(p<0.011) ,
hemoglobin(p<0.001) and hematocrit (PCV)(p<0.006), we did not find any significant changes
in platelets crit (PLT) (p<0.017), mean corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH)between smokers and nonsmoker. We found significantly low value of mean
corpuscular hemoglobin concentration MCHC (p< 0.009) among smokers( p<0.05) was consider
as a significant . The results of our finding showed that Cd and Pb in cigarette, continuous
cigarette smoking has severe adverse effects on hematological parameters and these alterations
might be associated with a greater risk for developing chronic obstructive pulmonary disease or
cardiovascular diseases.

Key Words: Cigarette smoking, cadmium, lead, occupational exposure, hematological
parameters, blood cells count .

Effect of phosphorus concentrations and light intensity on protein content of
microalgae Chlorella vulgaris

Maysam Alaa Baiee Jasim M. Salman

Department of Biology, College of Science, University of Babylon, Irag.

Abstract: The exploitation of microalgae as a protein source has led to increased interest in the
use of microalgae in health food production and source of animal feed. Three light intensities
(125, 268 and 300 pE\m3\sec) and four phosphorous concentrations (2, 4, 6, 8 g\l) were used to
study their effect on the growth and amount of protein content in Chlorella vulgaris alga. The
growth curve of the studied alga was different among the treatments. The stationary phase began
at the days 13, 12 and 9 for treatments 125, 268 and 300 (LE\m?3sec) respectively, while it was
identified as day 14, 12, 10 and 6 in treatments 6, 4, 2 and 0 g\l of phosphorous respectively. The
highest K value was 0.15 at the 268 pE\m2\sec (control), while the lowest K value was 0.08 at
125 pE\m2\sec. The shortest doubling time (G) was 2 days at control (268 pE\m2\sec) treatment.
When used different phosphorous concentrations, The highest K value was 0.16 at 0 g\l
treatment, while the lower K value was 0.1 at 6 g\l treatment. The shortest doubling time (G) was
1.8 day in treatment O g\l. Protein content of C. vulgarisincreased from 39.46% to 57.51% at 125
ME\mAsec to 300 uE\m2\sec light intensity. When used different phosphorus concentrations,
protein content increased from 51.17% at control treatment (4 g\l) to 75.56% at 6 g\l treatment.

Key words: Protein, Chlorella vulgaris, light intensity, phosphorous concentration
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Distribution and migration of Hilsa Shad ( Tenualosa ilisha Hamilton,

1822 ) in Basrah providence, Iraq

Noori Abdul-Nabi Nasir
Fish Aquaculture and Marine Fisheries, Marine Science Center, Basrah

Abstarct: The results concluded from Length frequency data collected during the period from
March 2013 to April 2014 at four selected sampling places (Al- Faw, Abh-Kasib, Al- ahwar and
Sendbad ) demonstrate that the general size of Tenualosa illisa in Basrah ranged from 50 to 480
mm total length. More than 90 per cent of the catch falls within the range of 200 to 399 cm. The
mean length size ranges of 260 —391 mm and 215 — 341 cm for Al- Fao and Abu-Kasib
respectively. Al- ahwar and sendbad have mean length size ranges of 38 —154 mm to 84 —173 cm
respectively. The general mean length size of the fish in Basrah ranges of 90 to 367 mm from
March to May, 26 to 387 mm during June to September ,70 to 391 from October to November
and 38 to 354 mm from December to February. The larger-size group was found mainly in Fao
station and represented in small numbers in Abu-Khasib and was not found in the catches in Al-
ahwar and sendbad stations. The fish also probably migrate to Fao and Abu-khasib for spawning
and choice these areas as a spawning ground. A wide range of mesh sizes were used in the Hilsa
gill net fishery during different seasons at Fao and Abu-Khasib. Therefore the selectivity effect of
all mesh sizes makes analysis and length frequency data very complex. The size group 300- 399
mm clearly dominates over the group sizes from February to July in Fao and Abu-Khasib
stations. These are possibly for spawning migration. However, Juveniles from the shore seine
fishery of the marshes and Sendbad stations indicated these areas to be consider as the most
important nursery grounds for Hilsa juveniles respectively. In fact, The Hilsa fishery suffers
from seriously extreme fishing effort and, therefore, overexploited stocks and greatly affected the
economic profit. On the basis of the current conclusion, attention is essential to offer suitable
access of the fish to the Shatt Al-Arab River through the spawning period and to force a ban on
fishing through upstream migration and on undersized catch to stop this established fishery in this
area. The capture of brood fish and juveniles and over-exploitation have been recognized as the
most controlling characteristics affecting the fish population of this river scheme These results
should be taken into consideration for any future planning.

Water pollution removal by Non- thermal plasma jet
Mohammed Ubaid Hussein® Rana Talb.Mohsen?
'Department of physiology and medical physics, College of Medicine, Anbar University, Anbar, Iraq
Department of biochemistry, College of Medicine, Anbar University, Anbar, Iraq

Abstract: In this study used device jet plasma needle with atmospheric pressure which generates
non thermal plasma jet to measure treatment potent with plasma against bacteria which
contamination  water , where ,Bacillus cereus and Escherichia coli bacteria were inactivated
with plasma at 40 sec, where bacteria respond for treatment according to bacteria type. Bio-
decontamination of water and surfaces contaminated by bacteria (Bacillus cereus, Escherichia
coli) was investigated in atmospheric pressure air, in plasma needle. Electro-spraying of the
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treated water through the needle resulted in fast bio-decontamination, with radicals and reactive
oxygen species seem to be dominant biocidal agents.

Key Words: non thermal plasma jet, B. cereus, E. coli, plasma needle.

Antioxidant enzyme responses of Phragmites australis(Cav.) to some
of environmental stresses in Baher Al-Najef /Iraq

'Muthik Abd Muslim Guda ~ *Thamear K. Merza
'Department of Environmental Sciences , Faculty of Sciences , Kufa University, Irag.
*Department of Biology , Faculty of Sciences , Kufa University, Iraq.

Abstract: Reported in this paper responses of antioxidant, The catalase (CAT), ascorbate
peroxidase (APX), superoxide dismutase (SOD) and peroxidase activity (POD) of Phragmites
australis as a scavenger of ROS for mitigating the environmental stress. The study was deal with
monthly study ofeighteen physico-chemical parameters during the period from February 2015 to
June 2015, and 4 sites were selected from Baher Al-Najef Depression at the Al-Najef Al-Ashraf
city /lraq , The results showed positive correlation between air and water temperature, and
positive correlation between annualprecipitation with DO, EC, TDS,TSS , SAL,HCO3", CO3",
CI,S04~ and pH ,While BOD,PO,~ and NOs showed negative correlation. During the course of
sampling the physico-chemical factors were found significantly higher in the second position
compared to the other site. In spring, higher pollutants concentration than in winter season. This
led to high activity of antioxidant enzymes. Present experiment indicated that in a stressed
ecosystem , the Phragmites australisplants overcome the stress by altering their stress enzyme
activities, hence suggesting an evidence of adaptive mechanism to thrive in a stressful
environment and suitability of Phragmites australis for environmental matrices(as indicators),
especially under altered climatic conditions.

Keywords: Phragmites australis , Environmental stress , Antioxidant enzyme, catalase (CAT),
ascorbate peroxidase (APX), superoxide dismutase (SOD) and peroxidase activity (POD).

Removal of Heavy Metals from Aqueous Solutions Using Rice Husk
Ihsan Habib Dakhil
Chemical Engineering Department, College of Engineering, Al-Muthanna University,
Al-Samawa, Irag.

Abstract: Heavy metal ions pollution increases with development of industrial processes. It can
be produced as wastewater effluents from many factories such asan electroplating process, metal
finishingand battery manufacturing which are posing serious risk to the environment. The
adsorption process was efficient way for industrial wastewater treatment. However, for successful
wastewater treatment, the process must be economic by using available and cheap materials.
Recently, many researches have been studied the ability use cheap and available adsorbents for
treatment of industrial effluents. This work is to investigate the ability of using rice husk as a
cheap adsorbent for adsorption of heavy metals (Hg*?, Cd*? Cu*?) from its aqueous solution.
Batch experiments are conducting to evaluate the effect of initial heavy metal ions
concentrations, mixing contact time, rice husk dosage and temperature to obtain optimum
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conditions for removal efficiency.The experimental data which obtained are analyzed and
compared with Langmuir and Freundlich isotherm models to investigate the consistency.

Study and Invistagation of Electric Properties of Dye Sensitized Solar Cell

Hadi J.M. Al-agealy Mohsin A. Hassooni
Department of Physics—College of Education —Ibn Al-Haitham - Baghdad of University.

Abstract: The aim of this paper is on the studies and investigation of the electric properties of
dye sensitized solar cell according on estimation of the charge transfer current .Quantum theory
have been used to evaluation the probability of current of charge transfer at N3/GeAs and
N3/SnO; interface system .Theoretical calculation used to explain the behavior of the electric
properties in N3/GeAs and N3/SnO,interface system depending on the evaluation flow of the
current of electron through system. Data results of the current of electron at system show that
current of charge is depending on the transfer energy A(eV) , driving energy AV*(eV) ,strength

coupling coefficient (|T?) , concentration of electron n;n,volume of unit cell for semiconductor
V7, pentration factor £, and temperature T(K) for N3/GeAs and N3/SnO; system structures . A
MATLAB designed program to predict the current of electron

Key world : Electric Properties, Dye Sensitized Solar Cell.

Using laser radiation to Sterilization of water

Sadig H. Lafta Alia A. Khadhm?
'Department of laser physics, college of science of women/ Babylon university.
“Department of physics, college of science/ Baghdad University.

Abstract: In this research it has been using the laser radiation to Sterilization of water, irradiated
by using three power types of laser under different wavelengths in the include visible spectrum
region as following:

(1) Diode laser of power 5mW and wavelength of 632nm.

(2) Diode laser of power 4.2mW and wavelength of 632nm.

(3) Nd:YVOy, laser of power 10mW and wavelength of 532nm.
Also it has been compared the effect of these lasers on their ability to damage microorganisms in
the water, it has found that the laser Nd:YVO, of power 10mW and wavelength of 532nm is
more capable of killing these organisms.

New record of the carangid fish from the Iragi marine waters,

northwest Arabian Gulf
Abbas J. Al-Faisal'  Abdul-Razak M. Mohamed®  Talib A. Jaayid®

'Department of Marine Vertebrates, Marine Science Centre, > Department of Fisheries and Marine
Resources, College of Agriculture, * Department of Animal Production, College of Agriculture, Basrah
University, Basrah, Iraq
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Abstract. Two species of carangid fish, Alectis ciliaris (Bloch, 1787) and A. indica (Ruppell,
1830) were collected from Iragi marine waters, northwest Arabian Gulf from January to
November,2014. A. ciliaris was recorded as a first time from Iraqi marine waters. A. ciliaris
could be distinguished by nape, head profile broadly rounded, and gill rakers on lower limb of
first arch ranged from 14-15, while the nape and head profile something angular, and gill rakers
on lower limb of first arch ranged from 18-25 in A .indica. The DNA fingerprints were identified
of two species using Polymerase Chain Reaction-Random Amplified Polymorphic DNA (PCR-
RAPD) with six primers: P1(212), P2 (239), P3 (244), P4 (250), P5 (265), and P6 (347). The
number of bands generated by primers varied between 46 in A. indica to 48 in A. ciliares. The
genetic similarity and genetic distance between two examined species were 0.42 and 0.57,
respectively.

Key word: New record, Alectis ciliaris, morphology, DNA fingerprints, PCR-RAPD.

"Comparison Study for Removal of Dyes from Textile Effluents

by Low Cost Adsorbents
Ihsan Habib Dakhil
Chemical Engineering Department, College of Engineering, Al-Muthanna University,
Al-Samawa, Iraq

Abstract: Textile industries use large amount of dyes for finishing process. These dyes are
chemical compounds which become a serious environmental problem if they are discharged as
wastewater without any treatment. The adsorption process was efficient way for industrial
effluents treatment. However, for successful wastewater treatment, the process must be economic
by using available and cheap materials. Recently, enormous researches have been studied the
ability use cheap and available adsorbents for treatment of industrial effluents. This paper is a
comparison study among three low cost adsorbents (Sawdust, Rice husk, Spend tea leaves) for
removal of Methylene blue (MB) dye which used as a dye in textile factory from wastewater
effluents. Batch experiments were conducted to obtain optimum removal conditions of MB dye
on three low cost adsorbents. The effluents of Initial dye concentration (100-1000) mg/l,
adsorbent dosage (0.05-1) gm, pH (2-10) and contact time (10-180) min under constant
temperature of 30°C on removal of MB dye were established. The experimental data were
analyzed and compared with Langmuir and Freundlish isotherm models to investigate
consistency.

The role of environmental impact assessment tool in achieving sustainable
urban development and its challenges in Iraq

Zaynab R. Abaas
Baghdad University, College of Engineering -Architectural department

Abstract: This research will concentrate on an environmental impact assessment tool as one of
the tools which has the capability to achievesustainable urban development, andthe kinks which
lead to incapableapplying it in Irag. This is done by focusing on the most important principles,
objectives, and criteria to evaluate the impact of urban projects on our local environment, as well
as the mechanisms to achieve best environmental assessment practices to reduce the adverse
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environmental effects. From above,and in this research there will be two parts, one of them will
concentrate on building an environmental impact assessment matrix for urban projects,
depending on the most important environmental factors affecting urban projects in the local Iraqi
environment and their actions. While the other part will extract briefly in a developed model
depending on the sustainability indicators,the obstacles that face the planner and urban designer
in achieving sustainable urban development in Iraq. As aresult, the research emphasizesthe
importance of considering this matrix (after developing it)one of the main elements of the
planning process in Iraq and an active factor to take the necessary precautions to reduce the
negative environmental effects and thus achieve the goals of sustainable development.

Improving mechanical and electrical properties of Ca bentonite for energy
storage applications

Shatha H. Mahdi ! Intisar A. Hamad?

'Department of Physics, College of Education for Pure Science (Ibn-AL-Haitham) /University of
Baghdad, “Department of Physics, College of Science for women /University of Baghdad.

Abstract: In the present study the effect ofsilica and alumina addition on the electrical and
mechanical properties of Iragi calcium bentonite clayhave been investigated. The prepared
specimens were compacted at 100 MPa as a disc shape and then treated by using firing
temperature (1000 °C, 1100°C, 1200 °C, 1300 °C). The samples were examined with XRD to
identify the structural phases, also we have examined the physical properties (apparent porosity,
volume shrinkage and bulk density) and the electrical behavior as a function to applied frequency
range from 50Hz to 1MHz. While the mechanical tests include Brinell hardness test (BHN) and
diametrical strength. The best electrical parameters at 1MHz has been showed for the sample
fired at 1200 °C while the best mechanical tests have been showed for the sample fired at 1100 °C
which has the mullite phase as the dominant (57.5 %).
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Ahmad Ch. AL-Shamary
Agquaculture and marine fisheries Dep./marine science center/University of Basrh

Abstract:The present study was choose two zones the first called Sinbad in the Shatt al-Arab
and the second zone called Al-slal in Al-Hammar marsh the period from April 2013 until March
2014, 13 were studied environmental factor in both regions. Record of 12 species of alien
species and has been record9 and 11 individual fishing in Shatt Al-Arab and Al-Hammar marsh
respectively. was record 3091 and 16 988 individual in the Shatt al-Arab and Al-Hammar marsh
respectively. While catch 4858 and 62 614 individual from total number of fish in the Shatt al-
Arab and Al-Hammar marsh respectively, while the total number of fish caught was 6747 fish
also formed three species of 89.83% of the total number of alien species, While were recorded 9
species sensitive endemic in two stations and record 6 species were present species tolerant. has
also been fishing 38 species "in the present study, the results showed statistical analysis using

(F.test) the existence of significant differences under the level (P> 0.05) between the two station.

Key word: Alien species, Al-Hammar marsh, Shatt Al-Arab river, Sensitive endemic species.
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Bacteriological and Molecular detection of Salmonella typhimurium from

Chicken Meat in AL- Najaf province

Angham Jasim Muhammed Ali Haqee Abd.Al.Abaas Essa Amer A.Al-ramahi
Institute of pathology analysis Tchnical University of MiddleAlfurat

Abstract: This study was conducted to detect the prevalence of Salmonellae infection among
isochicken meat samples imported from different area to local markets in Najaf governance. The
result showed that 11 and 13 isolates were belong to Salmonella spp. According to identification
by Biochemical test and vitek system respectively , where as the result of identification by PCR
using 16s , ,RNA and inVA gens showed that only 17 and 8 isolates were belong to Salmonella
spp respectively . out of 25 Salmonella spp. Isolates that detected by PCR only 10 isolates were
belong to Salmonella typhimurium.the highest percentage of isolates were 85.8 % for foreign
origin and the lowest percentage were 23% from local origin.

Keywords: Meat, S.typhimurium, PCR.

Isolation and Structural Investigations of Green Pigment (GP) from
Pineapple peels

Alaa J.Mahrath® MahmoodS.Magtoof? Mufeed J.Ewadh*

1.Biochemistry Department Collage of Medicine Babylon University, Hilla —Iraq

2. Chemistry Department Collage of Science Thi-Qar University — Thi-Qar —Iraq
Abstract: In this application the philosophy of Green chemistry principles applied for treatment
the waste of pineapple peels. Green pigments were isolated and elucidated from the extraction of
fruit pineapple peels by using renewable methods like aqueous two phase system extraction
(ATPE) by ether: acetone at 40C°. The extract was worked up and purified via flash column
chromatography under certain condition (FCC) .The fractional components monitored with thin
layer chromatography (TLC) at room temperature and identified by spectroscopic analysis tools
such as UV-visible, FT-IR, *H-NMR ,*C-NMR and GC-Mass analysis .Two components of
green pigments (GP) were identify ,they are chlorophyll type (a) and (b) respectively.The
advantages of this method including environment friendly, low cost of preparation, isolation,
identification, and ease of scale determination.

Key words: pineapple ,Green pigments, Column chromatography, Phytal side chain.

The Effect of Temperature, pH, TOC on TTHMs formation in surface water

treatment
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Abstract: The present study was conducted to determine the effects of Temperature, pH, TOC on
the formation of THMs. A small-scale pilot plant of a compact model is designed and constructed
at Environmental Engineering Department lab (Babylon University), it is simple in operate and
made of galvanized iron of its components and locally available materials. Raw-water source is
synthesized water preparation from tap water with characteristics (pH 8.1, Turbidity 3.04 NTU,
Temperature 17.5 'C). Tap water was first passed through a tank and predetermined the
concentration of turbidity and total organic carbon. Turbidity and TOC adjustment of water were
finally performed by addition of natural clay screened for 200 um which containing leaves and
stems of plant and other organic carbon to change the amount of turbidity and TOC of water.
Total Trihalomethanes (TTHMSs), their speciation compounds (THM4), and varieties of water
quality parameters were monitored. (HS-GC-ECD) with Gas chromatography analysis technique
was used to measure the THMs. It was noticed that TTHMs concentration increases as
temperature, TOC, and pH increase, and average TTHM levels detected in all runes dose not
exceeded the USEPA’s Stage I limit of 80 pg/L while exceeded the stage 11 limit in all sampling
measurements.

Geographical distribution of the snakes of Iraq

1 2
Israa Nadhim Habeeb Nasrullah Rastegar-Pouyani

'Local Environment Researches Center, University of Babylon, Iraq
Department of Biology, Faculty of Science, Razi University, Kermanshah, Iran

Abstract: In this research the distribution snakes in Iraq were investigated. by reviewing the old
and new data as well as carrying out field work and study of material in the Natural history
Museum of Iraq as well as many departments and colleges in various universities, are discussed.
Further, various relevant websites in the Internet specialized snakes. The whole snake fauna of
Irag (non- venomous, semi —venomous and venomous snake) are considered in this study. In this
study, collectively 6 families, 21 genera, and 38 species of the Iragi snakes have been considered
as follows: From non-venomous snakes: 4 families, 12 genera and 23 species; from semi-
venomous snakes: 1 family, 3 genera and 7 species; and from venomous snakes: 2 families, 6
genera and 8 species of the snakes were venomous. During this study we found Typhlops
braminus (Daudin, 1803) in southern regions of Irag. It is likely that this tiny snake has been
displaced via human agency from southern regions to the central regions of Irag. Another tiny
snake, Typhlops vermicularis (Merrem, 1820), was also found. This taxon is very close to the
specimens collected from western Iran and northeastern Turkey.

Eryx jaculus familiaris (Eichwald, 1831) is the only subspecies of this snake found in Iraq.
Eryx jayakari (Boulenger, 1888), for the first time in Iraq in the desert Rumaila field in Basra
region.

Platyceps rogersi (Anderson, 1893) is a rare species in Irag. It found in the Rutba border
town with Syria. Platyceps rhodorachis ladacensis (Anderson, 1871) was recorded the first time
in Sulaymaniyah. Hemorrhois ravergieri (Menetries, 1832) is one of the rarest species of snakes
in Iraq, recorded for the first time in 1929 in the city of Mosul.

Spalerosophis microlepis (Jan, 1865) has been newly discovered in areas adjacent to the
Zagros Mountains in Sulaimaniya in northern Irag and also another record from Erbil.
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Lytorhynchus diadema kennedyi (Schmidt, 1939) is a rare subspecies occurring in Irag. Two male
specimens found in Iraq for the first time in the city of Qaim border with Syria to the west of
Irag. Eirenis coronelloides (Jan, 1862) was also newly discovered in the northeastern regions of
Irag. Further, Zamenis hohenackeri (Strauch, 1873) is a new record of genus and species for the
Iragi herpetofauna. Subspecies Echis carinatus sochureki (Stemmler,1969) for the first time
recorded from Iraq in Al-Basra province (southern Iraq).

Since our knowledge on distribution of the snakes in Iraq is scarce, the main goal of this research
is to more comprehensively identify the diversity of snakes in Iraq and describe their appropriate
environments and their distribution.

Key words: Distribution; Non-Venomous, Semi—Venomous, Venomous Snake, Irag.

DNA damage detection in some aquatic organism by single cell gel
electrophoresis(Comet assay )

Shaimaa Satti AL-rubaei’  Jasim M.Salman? Ayad M.J..AL-mamoori’

Environmental Research Center*, Department biology , Collage of Scientific ,University of Babylon,
Iraq *

Absract: The current study deals with detection of the DNA damage in some aquatic organism
(fish ,crab ,clam) in three sites on Al- hilla river ,middle of Iraq in order evaluation pollutant
effects by using comet assay to determine the level damage DNA gamage in these organism on
three sites .Depending on parameters (tail length um,DNA tail moment um ,comet length um) as
indication of DNA damage ,the results were showed that DNA damage ,the highest level in the
crab species (Sesarmaboulengeri) in the st.2 from Al-hilaa river this refer to ratio of pollutants
are found in this site .

Key words: Comet assay ,sesarmaboulengeri , DNA tail length
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Prepare maps of Radon Concentrations distribution in Wasit Governorate
by Using RAD- 7 Device and Remote sensing techniques

Ebtesam F. Khanjer Wassan Abdualla Israa.J. Muhsin
University of Baghdad, College of sciences , Astronomy and space department

Abstract: Radon is the second cause of lung cancer in the general population, after
smoking.Epidemiological studies have provided convincing evidence of an association
betweenindoor radon exposure and lung cancer, even at the relatively low radon levelscommonly
found in residential buildings. However, efforts to act on this informationand to reduce the
number of lung cancers related to radon exposures have so faronly been successful in very few
countries. For this reason, it has been chosen to study the radon concentrated in Wasit
Governorate to see the place and region was contaminated and non-contaminated. In thispaper,
First, We determined the all location we decided to take measurement in it’s from GPS device
and Map of Waist Governorate. The Radon gas concentrations were measured for pollutants
environment within WasitGovernorate (Air dust, water and soil) using Rad-7device.. The work
consist of three parts, the first part of it includes the determination of Rn222 gas concentrations in
air dust samples. The second part includes the same measurement for Rn222 gas concentrations
in a water samples from the same selected regions inWasit.The third part includes the
determination of Rn222 gas Concentrations in Soil samples to the same regions inWasit. All this
measurements we was used to prepare maps for distribution of Radon concentration in air , water
and soil in Baghdad Governorate using Arc-GIS system and Landsat satellite image ofWasit city.
then we was apply interpolation techniques use the available radon data in known locations to
estimate the radon data for unmeasured area which will help to render an effective plan to

mitigate the radon concentrations in Baghdad Governorate.

The use of Cardamon seeds shells to remove the malachite green dey from
aquatic solution by adsorbtion

Ali K. Al Mutarri

Babylon university- environmental research center.
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Abstract: In this study we use the Cardamon seeds shells as adsorption to remove the malachite
green dey from eqgeous solutions, the first experiment was done to determine the best contact
time for the adsorption process, in the second experiment we use a series of dey concentration to
determine the effeciency of the Cardamon seeds shells effeciency in removing the malachite
green dey from the solutions, the third experiment was done by changing the quantity of of the
Cardamon seeds shells which show that was a direct corelation between the the cardamon seed
shells and the the removing efficency R, the last experiment was done to determine the effect of
the solution pH on the adsorption process.

Green Synthesis of Silver Nanoparticles Using Leaf Extract of Al-Rawag tree
(Moringa oleifera Lamarck) Cultivated in Iraq and Efficacy the
Antimicrobial activity

Esam J. Al-Kalifawi

Biology Department, College of Education for Pure Science Ibn -Al- Haitham, Baghdad University,
Baghdad, Irag

Abstract: In the present study, environment friendly and cost effective silver nanoparticles
were synthesized using the leaves extract of Al-Rawag tree cultivated in Irag as the reducing
and capping agent. The nanoparticless were characterized using UV-visble, FT-IR, XRD, and
SEM methods. The surface plasmon resonance peaks in absorption spectra for silver colloidal
solution showed an absorption peak at 430 nm in a UV-visible spectrum. The functional
biomolecules such as carboxyl groups present in the seaweed responsible for the silver
nanoparticles formation were characterized by FT-IR. The XRD results suggested that the
crystallization of the bio-organic phase occurs on the surface of the silver nanoparticles or vice
versa. The broadening of peaks in the XRD patterns was attributed to particle size effects and
the average particles size about 30 nm which was calculated by using the Dubai-Scherrer
equation. The silver nanoparticles synthesized by the help of Al-Rawag leaves extracts were
scanned using SEM. It reveals that a silver nanoparticle seems to be spherical in morphology.
The results shows that silver nanoparticles synthesized by leavesextract of Al-Rawag tree has
effective antibacterial activities on the test isolates as indicated by the diameter of their zone of
inhibition. The inhibition zone was 14 mm for Enterobactercloacae and Escherichia coli, 20
mm for Klebsiella pneumonia, 16 mm for Proteus mirabilis, Bacillus sp. and Streptococcus
spp.12 mm for Pseudomonas aeruginosa, 18 mm for Staphylococcus aureus. The antimicrobial
activity of leavesextract of Al-Rawag tree has effect against tested isolates less than Silver
nanoparticles synthesis by it. The study revealed that the silver nanoparticles synthesis by using
leaves extract of Al-Rawag tree could be as a therapeutic agent for human microbial infections.

Key words: Silver nanoparticles, pathogenic bacteria,Al-Rawag tree, Leaf Extract, antimicrobial
activity.

Evaluation of Adsorption Capacity of Porcelain Made of Palygorskite and
Cow Bone to Heavy Metals lons(Pb*?, M n*?, and Cu*?)

Sanaa Abdul-Razak Jassim
University of Babylon / college of Engineering/ Al- Musayab
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Abstract: In this study kinematic energy of porcelain made of Palygorskite clay and cow bone.
Solutions containing ions of Pb*?, M n*?, and Cu*?, were prepared at different concentrations (
10, 20, 40, 60, and 80)mg/l, to measure the adsorption capacityof the porcelain to these ions. The
adsorption capacity were computed according to several kinematic models. The most important
models were Langmuir model and Freundlich models.The results showed variety in adsorption
capacities for each heavy metal.Results of adsorption capacities according to Freundlich model
were: Cu>Mn>Pb. Where maximum capacity was for Cu(3.751mg/g), and minimum was for Pb
(2.419mg/g). While the results according to Langmuir model were: Pb> Cu>Mn, and maximum
capacity was for Pb (0.891 mg/g), and minimum was for Mn (0.801mg/qg).

Photocatlytic oxidation of Congo red Dye by using Co,0s-Cr,0; as
photocatalyst.

Alaa R.Amrin
Environmental research center/Babylon University, Hilla, Irag.

Abstract: Homogeneous crystalline chromium and cobalt oxides (Cr,O3- C0,03) was prepared
by co-precipitation method by maxing metals nitrate in the basic medium and precipitate
calcinated at 700°C for 6h. The crystalline structure of the synthesized products were analyzed by
X-ray diffraction (XRD). XRD powder diffraction data of specimens revealed the formation of a
well-crystallized structure of double oxides after calcination at 700°C. The photo catalytic
activity of double prepared oxides was tested by using Congo read dye.

Key words: co-precipitation method, XRD-diffraction, Congo red, chromium and cobalt oxides
photo catalytic oxidation.

Isolation ,Identification and Molecular detection of Actinomycetes and their
antibacterial activity against pathogenic gram positive and negative bacteria

Ehsan F. Hussain Eman M.Jarallah Ali H. Al-Saadi
Department of biology,Coll.of Science, University of Babylon,Iraq

Abstract: One hundred of agriculture's soil samples have been collected from different locations
in Babyion Province; Twenty one Streptomyces isolates were obtained from these samples. These
isolates have been cultured and purified on international Streptomyces project type-2 (ISP-2).
Antibacterial activity of these isolates on Muller Hinton Agar were tested against gram positive
bacterial species (Staphylococcus albus,Staphylococcus aureus and Streptococcus pyogenes) and
gram negative species (Klebsiella Pneumonia, Escherichia coli, Pseudomonas aeruginosa,
Serratiamarcescens and Aeromonashydrophila) . Thirteen Stretopmycesspp from these isolates
were found to have antibacterial activity, these isolates were named as symbols such as S.K-3,
S.K-5, SSM.A -17, S.N.22, S.M-34, S.M-35, S.5-43, S.S-46, S.H-52, S.H.A-65, S.K-72, S.K.A-
83 and S.A-98. The results of biochemical tests revealed all these isolates were belonged to
Streptomtces spp. The results exhibited that Streptomyces S.H.A-65 was the most active isolate
which gave inhibition zone 30 +0.4mm and 25+0.4mm against Escherichia coli and
Streptococcus pyogenes , respectively.
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Biodiversity of Macrophytes on the eastern Euphrates drainage,
Babylon province, Iraq

1 1 2
Marwa Ali Habeeb Abdul-Karim Kh. Al-Bermani Jasim M.Salman
"Minstriy of water resources, babil Iraq

? Department of Biology ,Coll.of Science for women ,University of Babylon, Iraq.
* Department of Biology ,Coll.of Science ,University of Babylon, Iraq

Abstract: This study was respect to detect Biodiversity of aquatic plants Phragmitis
australis(Cav.) Trin. ex Steud, Typha domingensis Pers., Ceratophyllum demersum L., Hydrilla
verticillata (L.f.) Royle and Potomogeton pusillus L. on the eastern Euphrates drainage from the
Abo-Garak region to south al- Kifil city in Babylon province, Medill of Irag. Five sites were
selected along the study area from October 2013 to August 2014. Many ecological indices used
to be discovered biodiversity such as relative abundance index (Ra), Shanon-Weiner diversity
index (H"), Species richness index (RH) and Simpson diversity index (D*) . Relative abundance
index was showed rare and less abundance of aquatic macrophytes in study area .Species richness
index (RH) was showed a highest values in December / 2013 in site 3 and lowest values in
November / 2013 in site 5 .Shanon — winer (H') index was recorded a high value of biodiversity
(2.42 bit/ind.) in site (4) during January and July 2014 but the lowest values was recorded during
April 2014 . According to Simpson index the high value was recorded during December 2013 in
site 5, lowest values was recorded during January 2014 in site (2) .

Keywords: Biodiversity , Macrophyta , eastern Euphrates drainage, Babylon,lraq.

Detection of Ichthyophthiriasis in Cyprinus carpio in special farm fish in
Babylon Province

Fadhil Hassan Alwan Al-Dulaimi

Local environmental Research Center, Babylon University
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Abstract: The stady was condacted during the period December 2014 till July 2015 220 carps
fishes collection from the local fishing farm from Al-Sharq alawsad to detected the ectoparasites
ichthyophthirius multifiliis. The results reveals that the parasite isolated from the skin , fins and
gills. The total percentage of infection was (10.76%). The month febroury was the highest
infection (14.2%) and may was the lowest infection with parasite (4.3%) . The length (16-19)cm
was the highest intensity of infection with parasite (20%) and the length (5-8)cm was( 4.1%).
Using of victual salts (Nacl) at concentration 30gm/I for 10 minutes were iffective on parasites
that existence on fishes as well as the temperature using as therapeutic of fishes when using
elevating the temperature . The temperature 27 C* kills 38% of parasite and 29 C* kills 93% of
parasite in 30 C" kills 98% of parasites and in 31 C" kills all the parasites.

The environmental effects of Urban Heat Island phenomenon at the
city of Hillah

Ali Tao'mho Mukhelif*  Khalid Hassan ALAmmar? Monim Hakeam Al.Jooburi®
'Environmental Research Center, University of Babylon ,Hilla, Irag

“Dep. of Physics, College of Education for Pure Sciences, University of Babylon
*Dep. Of Atmospheric Sciences , College of Sciences, University of Al. Mustansiriyah

Abstract :This research focuses on the environmental impacts of urban heat island phenomenon
which represents the air temperature difference between city center and its surroundings (AT,_s)
at Hilla city during 2013. It was estimated one of the most important indices that is related to
psychological human comfort is the Temperature- Humidity Index THI, or as known Human-
Discomfort index DI. Air temperature (°C) and relative humidity (%) RH data were collected
from two sites ( i.e. the urban and suburban sites). The results reveal that, air temperature at
metropolitan area is usually higher than its surroundings and this difference that creates an
urban heat island. It was noted that the values of both DI, (Discomfort-Index at urban area)
and DI (Discomfort-Index at suburban area) have gradually elevated particularly during the
summer months starts from May to August. Also it was observed there is a notable reduction in
magnitudes of both DI, and DI, especially during Winter, Spring, and Autumn months.

Keywords: Urban Heat Island, Human- Discomfort Index, Air Temperature.

Evaluation Genetic diversity of sixty four specious Date palm
(phoenixdactylifera L.) in Hilla city

'Muhanned Abdulhasan Kareem,  “Hassan Fadhil,  >Ail hmood
'Babylon University, Centre of Environmental Research, Iraq

23 Babylon university, college of science, biology department

Abstract: In this study for genomic profiling of sixty four native cultivars of date palm which
collected from Hilla city to determine their genetic affinity and allelic diversity by using RAPD-
PCR molecular methods, In spite of the same environmental for all the cultivars of date palm , the
result exhibiting some different of amplicons with the same specious and between the ather
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specious, under same environmental. The level of polymorphism about cultivars specious are a
high percentage. Thegenetic similarity ranged nearly by 90% to 97% for RAPD. The RAPD
marker showed the highest genetic similarity between Mektom and Brhi cultivars. A dendrogam
was constructed using NJ analysis. The results represent the efficiency of RAPD marker to
evaluate genetic relationships of date palm cultivars.

Antioxidants in fresh water Snail (Viviparus bengalensis ) as response to acute
heavy metal exposure

Ayad M.J. Almamoori * Jasim M. Salman*  N. Randal Houges®

! College of science, University of Babylon, Iraq.
2Marine &Costel Lab.,Florida State University ,USA.

Abstract: In order to evaluate the Biomarkers as indication of heavy metal pollution, four
antioxidants (SOD,Catalase,GPX, and LPx) were selected as Biochemical markers after acute
heavy metals exposure on fresh water clam (Corbicula fluminea ). antioxidants revealed different
responses according to Zn, pb, and Interaction(Zn+pb) acute exposure with different
concentrations, SOD values increased in gills with continued to increasing and the same
increasing was recorded in digestive gland at 96hr especially in Zn exposure at 100 g/l ,
Catalase increased and decreased at 96hr.for 100 pg/l respectively, GPx showed different mode
of response to acute exposure which values increased at 96hr. for 100 pg/l in gills while in
digestive gland decreased at 96hr. for 100 pg/l in both Zn, and Pbexposure.cellular damage
represented by LPx showed elevation in their values at 96hr. for 100 pg/l in both gills &
digestive gland respectively for both metals while interaction exposure revealed different
response from antioxidants in clam species.

Key words: Antioxidants, Clam, heavy metals, acute exposure.
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Mycoremidation of Petroleum Hydrocarbons of the Refinery Wastewater in
Najaf/lraq 2-mixiture of fungi

Nidaa Shihab Hamed Maysoon Mahdi  Salih Joolan Jabar Saheb
Babylon university/ college of science/ biology of department

Abstract: The present study deals with investigate the possibility of some fungus in the removal
of petroleum hydrocarbon and some pollutant from Najaf oil refinery wastewater.The study have
two axes the first is isolate and diagnose fungus of oil waste water and the soils surrounding as it
was isolated (5) species belonging to (3) genes, three isolate were selected which have thee
frequency Penicillium sp. 49.51% ,A. niger 10.67% and A. terreus 34.95% in the experiment a
mixture offungus used to remove oil hydrocarbon in the media center as the sole source of carbon
and energy .The result showed that ,the mixture of A.niger and A.terreus remove(66.63%) of the
weight of hydrocarbons existing in media and showed efficiency in reducing a conductivity,
salinity and TDS and total hardness and hardness calcium, hardness magnesium, alkalinity and
nitrite, nitrate, phosphate and sulfate by (70.51)% and (71.06)% and (59.43)% and (67.23)% and
(63.77)% and (80.5 )% and (76.87)% and (62.5)% and (67.2)% and (63.6)% (71.4)%,
respectively , while the triple mixture were the lost in the removal of oil hydrocarbons and other
parameters.

Different Methods for Detection Sliver Nanoparticles Produced by Bacteria

Proteus mirabilis
Haider Qassim Raheem'  Azhar Ammran Al-Thahab®  Frial Gemeel Abd®

Department of Biology, Faculty of Science, Babylon University, Babylon, Iraq

Abstract: In this study, eighty mid-stream urine samples were collected from patients suffering
from catheter associated urinary tract Infections (CAUTI) who visit urological consultant clinic
of Hillah Teaching Hospital in Hillah ,Babylon province- Iraq during a period from August2014
and January 2015. All urine samples were subjected for standard bacteriological procedures to
diagnostic bacteria. The results show that 30/80 (37.5%) give positive culture for Proteus
mirabilis. Detection the ability of this bacteria to the reduction of Ag+ to elemental silver
nanoparticles Ag’ was characterized by X-ray diffraction (XRD),UV-Vis spectrum, Fourier
Transform Infrared Spectroscopy and Scanning Electron Microscopy(SEM).The molecular
detection by using PCR primer ,the primer pairs used in this study first time using Work bench-
primer3software.

Keywords: AgNPs, XRD, SEM, FTIR , Proteus .mirabilis .

Recycling of aluminum in old vehicle on Hilla city

Ahamed A Ridha Kahewish Mahammed E. Jabbar Al-Defiery, Haider R. Mohammed

Environmental Research Center, Babylon University
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Abstract: Recycling process one of the most important and significant way which followed to
protect environment, to reduce consumption of natural resources and to improve economy. This
study as endeavoring to estimate aluminum quantities that could be get from old cars at its end
life cycle. The results appeared that the numbers of these motor vehicles were expiries 53581
vehicles while the cars that imported into Hilla city after 2003 had been as follow: 34000 Private
(Light Cars), 8000 Taxi, 1400 Heavy Truces, 3000 Tractors ,2000 Construction Car and 4000
Bike. However, this study showed the calculating of all aluminum quantities 3338.8 ton
depending on approximately factor 62 Kg per car, this means that recycling a good process
realizing a profits and earns to economy of our city, saving energy and protection of natural
resources and environment.
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Identification of risk factors associated with parasitic diseases in Iraq
marshlands environment

Hind Mahdi Jarallah

Marine Science Center, University of Basrah, Basrah-Iraq

Abstract: In marshland there are several factors have been associated with a high risk of
transmission of parasitic diseases. Environmental factors in Irag marshlands play an important
role in increasing chance of infection with parasitic diseases. It is an influence on the emergence
and proliferation of parasitic diseases including malaria, cryptosporidiosis, leishmaniasis,
giardiasis, trematode, toxoplasmosis and others. The biological cycle and eco-epidemiological
relationships among climatic, ecology, vector, reservoir and human are highly variable. This
study about risk factors suggest that climatic and ecologic characteristics, and vector, reservoir
and human behaviors together effect on the transmission pattern, vectors and reservoir infection,
and prevalence of human infection. Risk factors for parasitic infection in marshlands include
natural environmental changes and environmental modification. The biological cycle and eco-
epidemiological relationships among climatic, ecology, vector, reservoir and human are highly
variable. Iraqi southern marshes which form a triangle region bound by three major southern
cities, Thi-Qar to the west, Maysan to the northeast and Basrah to the south. The three major
marshes: Al-Hammar, The Central marshes and Al-Huwaiza marshes form the core of the
marshlands of southern Irag.
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Adsorption technique studies for the removal of Janus Green B dye from
industrial waste water on the remnants of black tea

Dakhil N. Taha®, Luma A. Mohammed®, Huda S. Gheni?, Ahmed S. Farhood®, Amjed. M.
Oda.

'Department of Chemistry, College of Science, University of Babylon, Babylon, Iraq
2 Department of Iso and Safety, Construction commission, Babylon governorate, Babylon , Iraq

Abstract: The adsorption karma of Janus Green B dye from aqueous solution ontothe remnants
of black tea (BT) was verifies under different experimental conditions. To valuates the
percentage of removal and the adsorption capacity, adsorbent dosage, contact time, particle
size, effect of pHand initial dye concentration were materialized in a batch mode.Langmuir
andFreundlich, isotherm modelswas represented with experimental isotherm data.An amount
of 0.1 g of (BT) could remove 99.7 % of the dye from an aqueous solution of 50 ppm with the
agitation time 120 min andparticle size 150u. The data were also agreeable to kinetic models
such Results represented that Black tea(BT) could be a low cost adsorbent for the removal
ofJanus Green B (JGB) dye from aqueous solution.

Key words: low cost adsorbent, adsorption, isotherm, Janus Green B,Black tea.

Determination of selected Essential and Trace Elements in traditional
Vegetables in middle Euphrates, Iraq

'Mohanad Mousa Kareem, Luma Majeed Ahmed, *Abbas Abdzaid Barrak, *Fatimah Ali

Hussein, Shiamaa 1.S.Zuafuarni, 2Susan Khdiur
Chemistry Department-College of Science-Babylon University-Iraq
Chemistry Department-College of Science-Karbala University-Iraq
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Abstract: In this research, some essential and trace elements such as, Sodium, Potassium,
Calcium, Magnesium, Manganese, Zinc, and Lead in ppm unites in some Irag's vegetables
determined to investigate the causes of pollution. Sodium level increases in the silty Loam soil
while the potassium increases in the sandy soil. Lettuce has the highest manganese concentration
and radish has the highest zinc level. Calcium is absent in several vegetables while lead
concentration in vegetables was increased. Also, darker green vegetables are richer in
magnesium.
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Plastic Wastes and Environment, Evaluation, Solutions and Applications

Hadi S. Al-Lami

Department of Chemistry, Coolege of Science, University of Basrah

Abstract: Plastics are inexpensive, lightweight and durable materials, which can readily be
moulded into a variety of products that find use in a wide range of applications.As a
consequence, the production of plastics has increased markedly.In parallel to the increasing in
world population, giving hundred thousand tons as waste to the nature.In addition, because of the
durability of the polymers involved, plastics are accumulating as debris in landfills and in natural
habitats worldwide.It is causing damage to the environment all around the world.Researchers
focus on this point and started to link how they can get rid of those huge amounts of the
polymeric waste?

The current study is focuses on recycling is one of the most important actions currently available
to reduce these impacts, which helps the earth to rebalance its activity although it is
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relative.Namely reduction in material use through down gauging or product reuse. The use of
alternative biodegradable materials is an alternative choice.
Manufacturing HHO cell and study the effect of Nano Photocatalyst to

produce hydrogen

Haleemah J. Mohammed, Kassim M. Sahan Mohammed thanoon

Renewable Energies Directorate, Ministry of Science and Technology/Iraq

Abstract: This paper reports the investigation of Manufacturing HHO cell consists of two
canisters, we designed this cell of glass Pyrex and cylinder hydrogen holes one to enter the
thermometer and the other for the exit of the gas, as well as containing a quartz lens to enter the
optical beam , the process of photo electrochemical where they are to prepare aluminum are
used as substrates. to deposition of SnO2 electrodes under the influence of light source of the
type N-type for the Liberation of hydrogen presence of photocatalytic and P-type for the
Liberation of oxygen , The study of the volume of gas output, time with change voltages and
current, we have the results were almost identical and structured characteristics were studied
through the analysis of X-ray diffraction (XRD). Also, The he morphological characterizations of
photocatalytic (nano Znic oxide ), were carried out using the Atomic Force Microscope (AFM).

Key words: HHO cell; photocatalytic (nano Znic oxide ) ; aluminum; X-ray diffraction (XRD).
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Removal of Fe (11) and Zn (I1) ions from Aqueous solutions by Synthesized
Chitosan
Angham G. Hadi

Babylon University, College of Science, Chemistry Department, Irag.

Abstract: Adsorption of Fe (1) and Zn (I1) ionsfrom aqueous solution onto chitosan was
investigated in a batch system. The effects of initial ions concentration, solution pH, time and
temperature were studied. Results indicated that chitosan could be used as a bio sorbent to
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remove the ions from contaminated water. Synthesize of chitosan involved three main stages,
demineralization, deproteinization, and deacetylation. Chitosan was characterized using Fourier
Transform Infrared Spectroscopy (FTIR) and solubility in 1% acetic acid.

Study the effect of oil waste residue in the water, sediments and plants of
selected sites in kirkukl, Iraq

Shaml N.Abrahem Al-Jerjery *, Talib O.H. Al-Khesraji 2, Awaz Bahrooz Mohammed?®

2 Tikrit University, Biology Department, Tikrit City-lraq
¥ Kirkuk University, college of science biology Department, Kirkuk City-Iraq

Abstract: Some physical and chemical characteristics of the water, and sediments where studied
in selected locations of North Refineries Company area in Baiji / Salahaddin province. This study
includes the measurement of biological oxygen demand, Electrical conductivity, pH, temperature,
nitrite, nitrate, and sulphate in oil waste water. The study also includes determination of some
heavy metals (Fe, Zn, Cu, Ni)in water, sediments and plants as well as total organic carbon TOC
and oil residue in the sediments. Results of physical and chemical characteristics of water, soil
and sediments were showed significant variance among contaminated sites and control, and were
out of permissible limits locally and globaly. The results of the current study showed that heavy
metals in water recorded the highest value of 0.092 and 0.035 mg / L respectively in summer for
iron and Nickel and an average of 0.018 and 0.004 mg / L and 0.126 mg / L, for Zing and copper
in winter respectively. The lowest value of iron and copper were recorded in the spring with an
average 0.0002, 0.0003 mg / I, and in summer for zing with an average of 0.0005 mg / L.For
Nickel , average of 0.024 mg / | was recorded for Nickel , this may be due to the tendency of
these elements to accumulate in the bodies of aquatic organisms such as plants or adsorb on the
surface of sediment or form complexes. Results also showed significant variance in chemical
contents (chlorophyll and total protein) between the plants of polluted sites and those in
unpolluted sites (control). with disregard of the type of plants, results showed that there are clear
differences on stomata frequent between upper epidermis and lower epidermis in polluted and
unpolluted plants.

Comparison of flow pattern in a 60° sharp bend by Using FLUENT Software
and Artificial Neural Network , Support Vector Machine Methods

Salma Ajeel', Azadeh Gholami 2, Hossein Bonakdari®", Negar Bagheri *
Ali Akbar akhtari *

1 M.Sc. Engineer, General Directorate for Dams and Reservoirs , Ministry of Water Resources, Iraq.

5432 ph D. Student, Department of Civil Engineering, Razi University, Kermanshah, Iran.

Abstract: This paper presents an experimental and numerical study of the flow patterns in a
strongly-curved 60° open channel bend. Corresponding numerical model is based on the Fluent
software and ANN,SVM methods. The use of artificial intelligence methods and Support vector
Machine in different hydraulic sciences has become conventional in recent years. In this study
the turbulence model is used to simulate turbulent flow parameters and Compared of flow
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pattern in a 60° sharp bend by Using FLUENT software and ANN, SVM Methods. The results
show that , enjoying low error values, the FLUENT model has an acceptable level of consistency
with the available experimental results. ANN model can predict velocity pattern fairy accurately.
The error values of FLUENT and ANN models are smaller in the outer wall (contraction zones)
in comparison with the inner wall (separation zone). It could therefore be said that the error value
is greater in high- velocity areas (erosion- prone areas) than in low- velocity areas
(sedimentation- prone areas). Careful examination of these models will make it clear that both
FLUENT and SVM model underestimate and the ANN model overestimates. The error value is
very small in the cross sections after the bend in all three models.

Keywords: sharp bends, numerical model, velocity distribution, FLUENT ,ANN,SVM.

Assessment and comparing of support vector machines model and regression
equations for predicting alluvial channel geometry

Azadeh Gholami !, *, Hossein Bonakdari 2, Isa Ebtehaj', Salma Fenjan®
1.2.3 Department of Civil Engineering, Razi University, Kermanshah, Iran.

Abstract: Determine the stable channel of the river is one of the most important topics in river
engineering. Various relationships (based on statistical and theoretical methods) to predict the
stable channels dimensions are expressed by many scientists. In this study, three support vector
machines (SVM) models are designed to predict width (w), depth (h) and slope (s) of stable
channel. 85 cross-section river field data is used in training and testing models. The models input
parameters are the flow discharge (Q), median sediment diameter (d50) and affecting Shields
parameter (t*). The width, depth and slope values are calculated by Afzalimehr regression
relationship. Several statistical indexes are used to check the accuracy of the models in
comparison with field data. Results show that SVM models with correlation coefficient (R) 0.86,
0.66 and 0.646 in width, depth and slope respectively have a good agreement with observational
data. Also, the models comparison show a considerably better performance of the SVM models
over the available regressions equations with a mean absolute relative error (MARE) decreasing
of 72%, 20% and 11%. The presented methodology in this paper is a good approach in predicting
cross section geometry of alluvial rivers also it can be used to design stable irrigation and water
conveyance channels.

Keywords: SVM model, stable channel geometry, regression equation, observed data.
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Effect of spraying extracts concentration of three organic fertilizers on growth
and yield of maize (Zea mayze L.)

Ali Husain Jasim Khalid Najim Abdullah  Kadhum M. Hasson
Agric. Coll., Univ. of Babylon, Iraq

Abstract: Field experiment was conducted for the season of 2013 on the extension farm in
Almhnawiya ,Babylon in silt clay loam soil to study the effect of spraying three concentrations
:control (spray water only), 0.50% and 100% of the extracts of three types of organic
fertilizer(waste Poultry, wheat residue, remnants of palm fronds) on growth and yield of maize.
Maize compositional variety 5028 were planted in 15/70on ridges width of 75 cm and a distance of
25 cm between plants. Randomized complete block design with three replications was used.
Plants were sprayed three times(in the sixth leafs stage, when the first appearance of the male
flowers, and in the beginning of the grain filling), the most important results are summarized as
follows: Spraying organic fertilizer extracts led to increase the number of leaves ,leaf area index
and chlorophyll content, also led to reduce the number of days until flowering male and female
significantly compared to control. The extract of poultry waste fertilizer was superior compared
to residues of wheat and palm fronds. Extract fertilizer spraying led to increase yield components
( cob rows number , row grains number , cob grains number , weight of 500 grains , weight of
grim, ear grain weight ) and grain yield significantly compared with control, and the extract of
poultry waste fertilizer was superior compared to the other both extracts.

Key words: maize, organic fertilizers type, fertilizer extract concentration , foliar fertilizer.

Effect of foliar application with some treatments to avoid stress environments
on spring planting of maize (Zea mayze L.)

Ali H. Jassim  Khulood N. Atta  Kadhim M. Hasson Muhammed Y. Merhej
Agric. Coll., Univ. of Babylon, Iraq

Abstract: Field experiment was conducted in spring season of 2014 in Abu Gharag , (8 km
northeast of Hilla , within longitude 32.3 latitude and 44.2 east longitude) in silt-clay loam soil to
study the effect of spraying two levels of high-potash fertilizer (control and spraying one time at
the beginning of flowering) , three levels of urea spraying (control, one time at silk stage and two
times at the silk stage and grain filling stage) and two levels of salicylic acid (control and
spraying at 10 leaves stage). Randomized complete block design with three replications was used.
The experimental unit consisted of four ridges 4 m long and 0.75 m width seeded with Al-Furat
hybrid maize. In hills 25 cm apart. The results showed that spraying high-potash fertilizer caused
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a significant increases in plant ear number , rows no. , number of rows per ear , row grain no. ,
500 grain weight and grain yield compared to control, with a percentage increase of 4.8, 4.4, 6.1,
4.1, 0.4%, respectively . Spraying urea also led to significant increases in plant ear no. and grain
yield, with a percentage increase of 11.7 and 4.9% and 6.1 and 5.4% at spraying one time and
two time respectively compared to control. Spraying urea twice time led to significant increases
in ear weight (about 6.9%) and 500 grain weight compared to control. Spray salicylic acid led to
a significant increase in row grain no. only. The interactions had a significant effect on most of
the traits.

Key words: maize, foliar fertilizer, high P fertilizer, urea, salicylic acid.
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