
 

 

 

INTRODUCTION 

 

The date palm Phoenix dactylifera. L belongs to the palm 

family Arecaceae. This family includes more than 4000 

species and nearly 200 genera (Al-Jubouri,2002). The date 

palm is one of the most important evergreen fruit trees in 

several countries of the world. Iraq and the Arabian Gulf 

region are believed to be its original home. It is possible that 

it originated in southern Iraq. Since ancient times, Iraq was 

known for palm cultivation, production, and marketing of 

dates in the world (Bhat AL-Daihan, 2012; Rasheed and AL-

Badri, 2018). Date palm trees in Iraq have been subjected to 

a significant decrease in their production levels and a severe 

shortage in their numbers during the past two decades 

(Central Statistical Organization, 2021). 

Pollution is defined as any undesirable change in the physical, 

chemical, or vital properties of the environment (air, water, 

and soil), which occurs as a result of pollution-causing 
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substances called pollutants, which are any solid, liquid, or 

gaseous substance found in certain concentrations that are 

transmitted from different sources and in different quantities 

(Bhatia, 2009; Al-Wahaibi, 2007). The toxicity of heavy 

elements has become one of the important and dangerous 

phenomena and has harmful effects on the morphological 

form and the decrease in the rate of photosynthesis in the plant 

due to the closure of stomata as a result of the deposition of 

elements and the inhibition of enzymatic activities and an 

imbalance in the water balance as well as affecting the 

permeability of cell membranes in addition to causing a 

disturbance in the absorption of nutrients (Kabir et al., 2010). 

Heavy elements such as lead and cadmium are among the 

most dangerous elements that pollute soil and water, and the 

presence of these elements in the soil leads to a decrease in 

leaf area and a decrease in chlorophyll production, which 

leads to inhibition in the photosynthesis process and then a 

decrease in carbohydrates (Singh et al., 2011, Aljaberi, et al., 
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This study was conducted on the five to six years old offshoots of date palm (Jebjab) cultivar planted in sustainable land, using 

an environment contaminated with heavy elements, with irrigation water contaminated with heavy elements Pb(NO3)2 300 

mg.kg-1 and cadmium chloride CdCl2 3 mmol, as well as the comparison treatment. Then the treatment was with some 

polyamine compounds Putrescine 500 mg L-1, coumaric acid 500 mg L-1, and a zeolite compound at a rate of 10 kg Palm-1, in 

addition to the comparison treatment in the form of ground addition to the soil of the off shoots samples were taken from palm 

fronds, samples were dried using Freeze-dryer (Lyophilization technique), the protein was extracted from samples, and protein 

migration was carried out on Polyacrylamide gel using Slab-Electrophoresis method in the presence of SDS denaturants. The 

molecular weights of proteins were estimated and plotted using PhotoCapt Mw. The results of the study showed that the protein 

pattern of the leaves show up that all the trees of the study had taken part (identical) with the first protein bundle and the fifth 

protein bundle on the polyacrylamide gel, as the molecular weights of the proteins of the first bundle ranged between (222.136-

243.750) kDa, while the molecular weights of the proteins of the bundle ranged. The fifth is between (24.843-50.386) kDa. 

This coincidence or participation in the molecular weights of the protein bundles of all the study trees may indicate that these 

trees belong to one plant origin (which is the Jebjab variety), as these plants share close molecular weights. 
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2020). And adding cadmium and lead to the soil leads to a 

significant decrease in protein concentration (Khodaverdiloo 

et al., 2011, Alhasany, et al., 2020). Exposure of plants to 

stress of heavy elements is likely to cause phytotoxicity that 

leads to delayed seed germination, reduced nutrient 

absorption, disturbances in metabolism, and then weakness in 

plant growth and development, deterioration of production, 

and a decrease in the ability to fix molecular nitrogen (Ashraf 

and Ali, 2007, Alhasany, et al.,2021 ). 

Using natural conditioners improves the soil's physical, 

chemical, and fertility properties, and thus provides a good 

environment for plant growth in terms of increasing moisture 

content and providing nutrients, the most important of which 

is zeolite. The treatment of plants with polyamine compounds 

such as aspirin, putrescine, and coumaric acid improved the 

activity of enzymatic antioxidants and the concentrations of 

non-enzymatic antioxidants, as well as the concentrations of 

osmotic buffers such as sugars, proline, and others (Yamada 

et al., 2002). 

Due to the increasing rates of heavy metal pollution, these 

studies have tended to use polyamines to alleviate abiotic 

stresses such as heavy metal toxicity to maintain normal 

growth and economic productivity. 

 

 MATERIALS AND METHODS  

  

This study was conducted on the five to six years old 

offshoots of date palm (Jebjab) cultivar planted in sustainable 

land, using an environment contaminated with heavy 

elements, with irrigation water contaminated with heavy 

elements Pb (NO3)2 300 mg.kg-1 and cadmium chloride 

CdCl2 3 mmol, as well as the comparison treatment. Then the 

treatment was with some polyamine compounds Putrescine 

500 mg L-1, coumaric acid 500 mg L-1, and a zeolite 

compound at a rate of 10 kg Palm-1, in addition to the 

comparison treatment in the form of ground addition to the 

soil of the offshoots. Samples were taken from palm fronds 

and dried by freeze-dryer (lyophilization technique) at a 

temperature of -26°C. Protein was extracted from the samples 

according to the method described in (Al-Najjar et al., 2021) 

by taking 1 g of wicker and placing it in a ceramic mortar with 

3 ml of Tris-HCl-buffer (0.1M, pH7.5) containing (PMSF) 

Phenyl methane sulfonyl fluoride on At a temperature of 

(4°C), then the centrifugation process was carried out at a 

temperature of (4°C) and a speed of (18000 R/m) revolution 

per minute for half an hour, then (40 microliters) of the filtrate 

was taken to the migration device on a Polyacrylamide gel. 

Protein migration was carried out on a polyacrylamide gel 

using the Slab-Electrophoresis method in the presence of SDS 

denaturants according to the method described by Bavei et al. 

The markers were used (Broad Range Protein Molecular 

Weight Markers) from Promega, and the molecular weights 

of the proteins were estimated and plotted using a special 

computer program, PhotoCapt Mw (17version). 

The coefficients were numbered on the gel image with the 

following numbers: Column 1 =marker / Column 2=control / 

Column 3=cd+put / Column 4=pb+zu / Column 5=pb+co / 

Column 6=pb+put / Column 7=put / Column 8=cd+zu / 

Column 9=cd+co / Column 10= pb / Column 11=cd / Column 

12=zu / Column 13 = co 

 

RESULTS AND DISCUSSION 

 

From observing the results of the protein pattern of the leaves 

of the date palm offshoots of the Al-Jibjab cultivar under 

study (Fig. 2-a-b-c-d-e), we find that there are differences 

between all the study conditions, as the specifications of the 

protein bundles differed in terms of size, area, and height 

according to the treatments which effects in specifications of 

protein bundles. 

The results of the proteolytic pattern of the leaves of the date 

palm offshoots of the Gijab variety under study (Fig. 3) show 

that all the studied trees shared (identical) with the first and 

the fifth protein band on the polyacrylamide gel, as the 

molecular weights of the first band proteins ranged between 

(222.136-243.750). kilo Daltons. While the molecular 

weights of the proteins of the fifth band ranged between 

(24.843-50.386) kilo Daltons. This coincidence or sharing of 

the molecular weights of the protein bundles of all the trees of 

the study may indicate that these trees belong to one plant 

origin (which is the Jebjab variety), as these trees shared 

plants with similar molecular weights. 

The results of the proteolytic pattern of the leaves of the date 

palm offshoots of the Gijab variety under study (Fig. 3) show 

that there are differences between these trees in the number, 

locations, and specifications of the protein bundles on the 

polyacrylamide gel. The number of protein bundles ranged 

between (6-10) protein bundles depending on the Treatment 

type, it was six protein bundles in each of the overlapping 

treatment (lead with putrescine) and the overlapping 

treatment (cadmium with coumaric acid), while it appeared in 

most of the treatments (comparison, cadmium with 

putrescine, lead with zeolite, lead with coumaric acid, 

tyrosine, cadmium With zeolite, zeolite, and coumaric acid) 

seven protein bundles, as when observing these treatments 

(treatment with bitcoin, coumaric acid, and zeolite and their 

interactions with pollution treatments), we find that these 

compounds (pollution treatments) when they interfered with 

lead and cadmium prevented the change of the protein pattern 

of trees, as the number The routine packets have an equal 

number of protein packets for the comparison treatment. 

It is noted from the migration results of the proteins on the 

polyacrylamide gel that there are ten protein bundles in each 

of the lead contamination treatment and the cadmium 

contamination treatment, with closeness or conformity in the 

molecular weights of the proteins in each of those bundles for 

both treatments. 
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Also the study treatments had a clear effect on the gene 

expression process of the trees and caused the emergence of 

new protein bundles that reached ten bundles (as in the 

treatment of lead and cadmium contamination), as this 

indicates that the study treatments have stimulated the cells to 

manufacture new proteins that support Indicators of growth 

and development of growing plants under the stress of 

pollution with heavy elements. The treatments also had a clear 

effect in changing the locations of protein packages and their 

different molecular weights, which indicates that the 

treatments have caused activation of the gene expression 

process and the manufacture of new proteins that may have a 

role in improving plant growth and resistance to pollution. 

These results indicate that treating plants with pollutants may 

lead to the synthesis of natural proteins, as well as a change 

in the translation and transcription processes, which leads to 

the production of new proteins through the gene expression 

process according to the plant’s need and in response to the 

type of treatment to ensure the improvement of plant growth 

(David and Nilson. 2000 ; Khairallah, 2009). 

Figure (1): The polyacrylamide gel shows the protein bands 

of the study parameters 

 

 
Figure (2-a). Some specifications of the protein bands on 

the polyacrylamide gel for the marker 

 

 

 
Figure (2-b). Some specifications of protein bands on 

polyacrylamide gel 

 

 
Figure (2-b). Some specifications of protein bands on 

polyacrylamide gel 
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Figure (2-c). Some specifications of protein bands on 

polyacrylamide gel 

 

 

 

 
Figure (2-d). Some specifications of protein bands on 

polyacrylamide gel 
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Figure (2-e) Some specifications of protein bands on 

polyacrylamide gel 

 

 

 
Figure 3. The number and locations of protein packages 

and their molecular weights (a side of the 

Photocapt program). Column 1 =marker / 

Column 2=control / Column 3=cd+put / Column 

4=pb+zu / Column 5=pb+co / Column 6=pb+put 

/ Column 7=put / Column 8=cd+zu / Column 

9=cd+co / Column 10= pb / Column 11=cd / 

Column 12=zu / Column 13 = co 

Authors' contributions: Authors' contributions: Mohammed 

Abdulameer Hasan Al-Najjar and wasen fawzi fadel 

Alpresem conceived and designed the experiments, Aqeela 

Mahdi Saleh.: performed the experiments, analyzed  

Funding: by Authors  

 

Ethical statement: This article does not contain any studies 

with human participants or animal performed by any of the 

authors.  

 

Availability of data and material: We declare that the 

submitted manuscript is our work, which has not been 

published before and is not currently being considered for 

publication elsewhere . 

 

Code Availability: Not applicable  

 

Consent to participate: All authors are participating in this 

research study.  

 

Consent for publication: All authors are giving the consent 

to publish this research article in JGIAS  

 

Acknowledgements: This work is a part of the Research in 

date palm pollution. The authors extend their appreciation to 

the college of agriculture, Iraq, and Department of 

horticulture and land scape design, , University of Basrsh, 

Iraq for hulping this work.  

  

REFERENCES  

  

Al-Najjar, M. A., M. Al-Ibrahimi Abd, A. Al-Wahed, and F. 

Fadel’s. 2021. The laboratory manual, and laboratory 

analysis guide for postgraduate and undergraduate 

students. Enheduanna House for printing, publishing, and 

distribution. Iraq pp. 223  

Al-Hasany, A. R., S. K.Alhilfi, and T. M. Alfarjawi. 2020. 

Effect of foliar feeding with nano-boron on the growth 

and yield of two cultivars of faba bean crop (Vicia faba 

L.). International Journal of Agricultural and Statistical 

Sciences 16:237-241. 

Alhasany, AR., H.R. Leiby and A.H. Noaema. 2021. 

effectiveness of spraying nano-fertilizers of iron and 

potassium on the growth and yield of faba bean crop 

(Vicia faba). International Journal of Agricultural and 

Statistical Sciences 17:341-345. 

Aljaberi, M.A. R., A.R. Alhasany and A.Hulail Noaema. 

2020. effect of spraying with different treatments on the 

growth of the faba bean crop (Vicia faba L.) under 

sufficiency and lack of water. International Journal of 

Agricultural and Statistical Sciences 16:1255-1259. 

Al-Jubouri HJ. 2002. The Importance of Date Palm (Phoenix 

dactylifera L.) trees in the State of Qatar. The National 



Saleh, Najjar & Alpresem 

2023 | Volume 11 | Issue 3| Page 396  

Teaching Course on Applications of Plant Tissue Culture 

in Improving Plant Production. Pp.1-25. 

Al-Wahaibi, M. 2007. The phenomenon of accumulation of 

heavy metals in plants. Journal of Life Sciences Saudi 

Arabia 14:1-28. 

Ashraf, M. and M.R. Foolad. 2007. Roles of glycine betaine 

and proline in improving plant abiotic stress resistance. 

Environmental and Experimental Botany 59:206-216. 

Bavei, V. B.Shiran, M. Khodambashi and A. Ranjbar .2011. 

Protein electrophoretic profiles and physiochemical 

indicators of salinity tolerance in sorghum (Sorghum 

bicolor L.). African Journal of Biotechnology 10:2683-

2697. 

Bhat, R. S. and S. Al-Daihan, 2012. Antibacterial properties 

of different cultivars of Phoenix dactylifera L and their 

corresponding protein content. Annals of Biological 

Research 3:4751-4757. 

Bhatia S.C. 2009. Environmental pollution and control in 

chemical process industries. 2nd edition, Khanna 

Publishers, New Delhi, pp. 1133 

Central Statistical Organization. 2021. Ministry of Planning - 

Central Statistical Organization - Volume of the Annual 

Statistical Collection of Iraq for the year 2020-2021. 

Chapter Three: Agricultural Statistics pp. 40. 

David M. O., and E. T. Nilsen .2000. The Physiology of Plant 

Under Stress. John Wiley & Sons, Inc. New York 

Kabir M., M. Z. Iqbal, M. Shafiq and Z. R. Farooq .2010. 

Effects of lead on seedling growth of Thespssia populnea 

L. Plant, Cell & Environment 56:194-199 

Khairallah, MH .2009. The use of molecular markers in the 

early detection of phenotypic abnormalities in date palms 

(Phoenix dactylifera L) produced by plant tissue culture. 

The third scientific conference of the College of Science, 

University of Baghdad, from March 24-26:1057-1076  

Khodaverdillo, H., S. Ghorbani Dashtaki, S. Rezapour. 2011. 

Lead and cadmium accumulation potential and toxicity 

threshold determined for land cress (Barbarea verna) and 

Spinach (Spinacia oleracea L.), International Journal of 

Plant Production 5:122-130. 

Malik, A., P.Yadav, & S. Singh, 2022. Role of polyamines in 

heavy metal stressed plants. Plant Physiology Reports, 

1:15. 

Rasheed, L. H. and B.H. Al-Badri. 2018. Economic Analysis 

of the Impact of International Marketing of Dates on the 

Development of Agricultural. Exports in Iraq. IOSR 

Journal of Agriculture and Veterinary Science (Iosr-Javs) 

11:54-59. 

Singh, A., Ch. Shekar Kumar, A. Agarwal. 2011. 

Phytotoxicity of cadmium and lead in Hydrilla 

verticillata (I.F). Journal of Phytology 3:1-4. 

Yamada, M., M. Uehira, L. S.Hun, K. Asahara, T. Endo, A.E 

Eneji, S. Yamamoto, T. Honna, T. Yamamoto, H. 

Fujiyama. 2002. Ameliorative effect of K-type and Ca-

type artificial zeolites on the growth of beets in saline and 

sodic soils. Soil Science and Plant Nutrition 48:651-658. 

 


