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INTRODUCTION 

The decline in date palm Phoenix dactylifera L. in Iraq in general and Basrah Governorate in particular is due to many 
reasons, and the resulting neglect of these vital and influential aspects in the country’s economy (Ali & Hama, 2016). 

Practical applications in the field of biotechnology, in particular plant tissue culture 

There are two main approaches to palm propagation histologically, the first is through organogenesis, that is, the 
organs are formed directly from the plant tissue without going through the callus stage, so they are identical to the 

mother plant (Kushairi et al., 2010) and the second is through the formation of somatic embryogenesis directly from 
the plant tissue or through The path of passing through the stage of the callus, from which the embryos are formed, 

by cultivating the plant part in sterile industrial food media (Mazri et al., 2017) 

       The researchers were interested in using some chemical compounds that have an effect in stimulating organ 
formation and stimulating rooting, and these compounds used are Phloroglucinol (PG, 1,3,5-trihydroxybenzene). 

Organ growth and development and has been used in tissue culture with some plants, yet the roles of 
phloroglucinol(PG)  are still not understood (Petti, 2020) 

Chemical compounds are added to the growth media in tissue culture in order to obtain good results, and the 

excessive addition causes chemical stress in high concentrations that affect the molecular level of the plant leading to 
the synthesis of proteins of different molecular weights ِ Abbas et al,. (2015), so this study was conducted to find out 

the effect of phloroglucinol(PG) compound in the stability of the pattern 
 

MATERIAL AND METHOD 
Experimental Materials  

Adventitious buds of date palm (Phoenix dactylifera L.) cultivar 'Barhee' was obtained from Fadak for Agricultural 

Plant and Animal Production Private Company, Basrah Governorate, Basrah, Iraq during the period 2019-2021.  Buds 
were multiply continuously  on Bud growth and proliferation medium (BGPM) containing  Murashige and Skoog 

inorganic salts (Murashige and Skoog, 1962), 50.000 mg.L-1 sucrose, 100 mg.L-1 myo-inositol, 187.5 mg. L -1 Sodium 
dihydrogen phosphate dehydrate (NaH2Po4.2H2O), 200 mg.L-1 glutamine, 1500 mg.L-1 Calcium nitrate tetrahydrate 

Ca(No3)2.4H2O, 80 mg.L-1 Adenine sulfate, 500 mg.L-1 Polyvinyl pyrrlidone,  0.1 mg.L-1 kinetin(KN), 0.1mg.L-1 

benzylaminopurine (BAP) and 0.1 mg.L-1 6-(γ,γ-Dimethylallylamino)purine (2iP) (Almusawi, et al., 2017).  
Adventitious buds obtained from the last step of multiplication were subjected to various concentrations of PG(0, 25, 

50, and 75 µmol) to study theon bud growth, proliferation rate  and development in vitro.  To achieve this step a 
clump of vegetative buds (8- 10 buds) were inoculated to a (BUGM) supplemented with different concentrations of 

phloroglucinol 
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Incubation conditions.   
      The cultures were incubated in growth chamber at 27±2ºC. A16/8 h (light/dark) photoperiod provided by  100 w. 

LED light fixed 40 cm above the rack. 
Preparation of Extraction Solution Sample extraction solution was prepared according to the method of Bavei et 

al., (2011), where Tris-HCl buffer 6.8 was prepared by taking 1.5 g of Tris-Hcl and it was dissolved in a volume of 

distilled water 25 ml, then 0.0175 g of Phenyl Methane Sulfonyl Fluoride (PMSF) was taken. Which was dissolved in a 
small amount of distilled water and added to the first solution after adjusting its pH value to 6.8 using HCL and 

NaoH.Sodium dodecyl sulfate polyacrylamide gel electrophoresis 
Preparation of sample  of each  0.3 g sample was taken from the crushed samples and crushed in a ceramic 

mortar with 1 ml of the prepared solution Tris-Hcl buffer at a temperature of 4 °C, then the samples were centrifuged 
at a speed of 15,000 revolutions / min for 30 minutes at a cooling temperature of 4 °C, then the filtrate was taken 

and the precipitate was left after which it was saved Samples extracted in a refrigerated reefer container until 

deportation. 
(SDS–PAGE) was performed on date palm buds on a 12% polyacrylamide gel (BioRad, Hemel Hempstead, UK). A 

sample of DSPC and soy protein isolate (SPI) was run on the gel. A protein molecular weight ladder (BioRad, Hemel 
Hempstead, UK) was also run on the gel, to allow molecular weight determination. Gels were stained overnight with 

colloidal Coomasie blue and destained(10% [v/v] ethanol and 2% [v/v] orthophosphoric acid) until the background 

become clear, and protein bands were visible. Gels were scanned using a BIO-RAD Molecular imager (ChemiDocTM 
XRS+), to estimate the molecular weight of protein bands(Skriver et al,.1990). 

Phenotypic: Estimation of morphological parameters 
Bud numbers, length and diameter  

          Bud numbers, length and diameter were calculated after 8 weeks of bud inoculation on (BUGM) supplemented 
with different concentrations of PG.  

Fresh weight  

             The fresh weight (average value) of vegetative buds was assessed directly for three replicates of each 
treatment.  

 
RESULTS AND DISCUSSION 

The results of electrophoresis of proteins extracted from vegetative buds formed and developing in MS-media growth 

media and treated with fluoroglycinol at concentrations (25, 50, 75 and 100 μmol) and as shown in (Fig. 1)large sizes 
with a molecular weight of 68.8 kDa and four small and low density bundles with a molecular weight ranging between 

15-22 kDa, while the two treatments 25.50 micromol of fluoroglycinol did not notice any differences in the resulting 
patterns compared to the neutral treatment “untreated” Changes in protein composition may be due to changes in 

mRNA translation efficiency or regulation, RNA transcription, transport and stability at high concentrations of the 
chemical compound. Expression of A-proteins correlates with adaptation to stresses to plants, one of which is those 

caused by chemical stress. Previous studies indicated that one of the precise and important mechanisms involved in 

protecting the cell and genetic material from stresses is the induction of ribosomes to synthesize a group of new 
proteins (Bassiouny et al. (2008) (Sudha et al,.2019). 

 
Figure (1): Electrophoresis using SDS-PGAE of date palm bud proteins of Barhee cultivar growing in 

media containing phloroglucinol(PG) using Coomassie Blue for staining. 
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Estimation of morphological parameters 
The results of (Table 2-fig-2) indicate the moral effect of the compound PG when added to the culture medium and at 

low concentrations, as the 25 micromol treatment recorded the highest rate of fresh weight with a significant 
difference of (20.79 and 24.30 g) after 8 and 12 weeks, respectively, compared to the standard treatment, which 

recorded an average weight of ( 19.73 and 23.66 g). Whereas, the increase in the concentration of the PG compound 

had a negative impact on the growth and development of the buds by affecting the fresh weight, as it was observed 
that the weight decreased with the increase in concentrations, where the treatment of 100 μmol recorded the lowest 

average weight after 8 and 12 weeks, which amounted to (9.19 and 11.87 g), respectively. From planting with an 
increase in brown discoloration with increasing concentration, it was observed that new live masses formed from the 

masses of shoots affected by brown discoloration 
The data (Table - 2) indicates the effect of adding (PG) to growth media in the indicator of the number of buds 

produced in the doubling stage to the significant decrease in the average number of buds between the standard 

treatment and the study coefficients, as the comparison treatment recorded the highest rate of the number of buds, 
which amounted to (29.17), while The treatments of the PG compound with a concentration of 100 micromoles 

recorded the lowest average number of buds, which amounted to (7.50) buds. It is noted that the treatment of 25 
micromols was significantly superior compared to the rest of the study treatments, which recorded an average 

number of buds of (25.47) buds. It is clear from the results of the current study that fluoroglycinol It has significantly 

affected the development and growth of buds and caused their delay in addition to noting the blackening and death 
of the buds by increasing the concentration of the PG compound. 

The current study found that the PG25 micromol treatment was significantly superior in the average length of buds 
compared to the rest of the other treatments, while the results did not record a significant difference between the PG 

25 treatment and the standard treatment, which recorded an average length of 12.13, while the results were negative 
with an increase in the concentration of fluoroglycinol, as the treatment 100 micromoles recorded less The average 

length of the bud was 2.33 cm. But it was found through the study that the average diameter of the buds increased 

significantly with the increase in the concentration of PG. The treatment of 50 micromole recorded the highest 
average diameter, which was 4.00 mm compared to the comparison treatment, which recorded an average diameter 

of 1.80 mm (Table-2). 
The results of the current study agree with Raghu et al., (2006), as their results indicated that the addition of 

fluoroglycinol affected the characteristics of vegetative growth, and when the concentrations of it increased, it led to a 

higher percentage of plant blackening, while its addition led to an improvement in the rooting of plants. 
        Sharifian et al., (2009) attributed the reason for the significant increase in vegetative growth indicators in low 

concentrations to the role of fluoroglycinol in acting as a synergist with auxin in stimulating bud development, while 
the excessive increase in concentrations led to exposing the formed buds to chemical stresses that negatively affected 

growth rates. An increase in concentration above the normal limit results in an accumulation of phenolic substances 
and thus leads to an adverse effect on bud growth  

 

 

Table (1): Effect of different concentrations of phloroglucinol on the vegetative characteristics of growing 
palm buds on the multiplication medium 

Measurements  

Bud 
diameter 

(mm) 

Bud length  

(cm) 
Bud numbers 

Fresh weight 
(g) 

12 weeks 

Fresh 
weight (g) 

8 weeks 

Concentra
tions 

(mm) 

Treatments 

1.80±0.52 
 

12.90±0.53 
 

29.17±0.76 
 

23.66±0.59 
 

19.73±1.05 
 

0 
 

Control  

3.67±0.76 
 

12.13±0.81 
 

25.47±0.50 
 

24.30±0.36 
 

20.79±0.87 
 

25 
 

 

4.00±1.00 

 

11.00±1.00 

 

18.00±1.73 

 

19.40±0.92 

 

15.78±1.75 

 

50 

 
treatments 

2.33±0.29 

 

8.70±0.61 

 

11.77±0.67 

 

16.20±0.79 

 

12.27±0.31 

 

75 

 
PG 

1.50±0.50 

 

2.33±1.15 

 

7.50±0.50 

 

11.87±1.63 

 

9.19±1.15 

 

100 

 
 

0.994 1.253 1.408 1.313 1.546  L.S.D 

± The averages represent the average of three replicates followed by the standard deviation values. The 

averages followed by the same letter are not significantly different from each other, and their difference 

indicates a significant difference at the probability level.  5%  
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Figure (2): Buds formed in the multiplication medium containing phloroglucinol (0,25,50,75,100 (µmol). 
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