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ABSTRACT  
  Triazole derivatives are regularly used as systemic fungicides for seed dressing or as plant growth 

regulator, but it can cause numerous changes in plant morphological and physiological characteristics. An 

experiment included the local Iraqi bread wheat variety Tammuz-2 and the introduced Turkish ones 

Adana-99 were exposed to two concentrations (500 and 1000ppm) of the antibiotic medicinal tablets 

paracetamol and metronidazole, to illustrate the biological activity in terms of seeds germination and 

early seedlings growth traits; as they are structurally resemble the well-known azole fungicides and 

growth retardant derivatives. The results obviously revealed that these drugs exhibited growth regulatory 

activity in terms of their toxic effects in reducing of germination % from 84.5% to 69.75% for Tammuz-2 

with paracetamol at 1000ppm, and from 84.50% to 76.00% with metronidazole at the same concentration. 

Similarly the germination% of Adana -99 was also dropped from 91.5 % to 77% and 82.5% for 

paracetamol and metronidazole at 1000ppm, respectively, this reduction in germination % was 

accompanied with increment in abnormal seedlings%. The deleterious impact on Adana-99 shoot length 

was exaggerated with metronidazole at 1000ppm which recorded (5.75 cm) in comparison to control 

(10.11cm). Concerning with the length of the longest rootlet, drastic reduction was noticed for both 

varieties with metronidazole at both concentrations 500 and 1000ppm, but the lowest was 1.47 cm at 

1000ppm for metronidazole in comparison to the control 11.21cm for Tammuz-2 variety. The effect of 

drugs on number of rootlets resembled rootlets length as it was reduced by metronidazole, whereas the 

highest concentration 1000ppm only significantly reduced seedlings fresh weight.    Although there was 

discrepancy in seedlings dry weight as metronidazole particularly with high concentration caused drastic 

suppression in rootlets growth, but it resulted in higher dry weight, the interpretation for such ambiguity 

was that the seeds were not removed from the seedlings and it was contributed in whole seedlings weight 

and could be also due to the better food reserved in the germinated seeds. It was worth to declare that 

paracetamol treated seeds colored dark black, which was attributed to the tyrosinase enzyme activity 

present in seeds pericarp which oxidize phenol into quinines and subsequently converted to dark colored 

melanin by polymerization and interaction with protein. The results ascertained the side effect of these 

drugs as they possess regulatory behavior; therefore awareness required utilizing such pharmaceutical 

compounds to avoid unanticipated risk of soil contamination and agricultural ecosystems pollution. 
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INTRODUCTION 

 

Triazole derivatives are regularly used as 

systemic fungicides for crop seed dressing to 

produce uniform and healthy seedlings, 

ultimately to maximize the yield; or as plant 

growth regulator, but it can alter plant 

morphological and physiological characteristics. 

Jung, et al., 1985, proved growth retardation of 

triazoles growth regulators in barley, rice and oil 

seed rape seedlings, and the action of this 

retardant antagonized by gibberellin A3 and ent-

kaurenoic acid; its main biochemical action was 

to block the reactions that lead from ent-kaurene 

to ent-kaurenoic acid in the course of gibberellin 

biosynthesis. Furthermore, Lurssen, 1987, 

reported that enantiomers of uniconazol, 

paclobutrazol and triapenthenol selectively act as 

https://doi.org/10.26682/cajuod.2020.22.2.6
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plant growth regulators or fungicides; Lurssen 

and Reiser; 1987,   mentioned that the main 

influence of triapenthenol is an inhibition of 

shoot growth, but root growth was not inhibited 

at normal dosages. Similarly, Koller, 1987, 

stated that the azole fungicide triadimenol 

exhibited pronounced plant growth regulator 

activity, mainly resulting in growth retardation. 

Hof, et al., 1987, reported that dressing wheat 

seeds with the fungicide sibutol initially 

stimulate the net biosynthesis of α-amylases 

during germination, but later affected the growth 

of wheat coleoptile and roots differently. The 

results of Khalaf, 1989, were in consistent with 

foregoing investigators as he noticed increment 

in the number of abnormal wheat seedlings due 

to application of triadimenol fuberidazole 

systemic fungicide, inhibition of shoot length, 

but increment in the number of rootlets, 

particularly with bitertanol fuberidazole which 

resulted in retardation of root growth. 

The plant growth regulating properties of 

triazole a fungicide has been illustrated by 

Montfort, et al, 1996; reduction of wheat 

coleoptile length was observed. Whereas Smiley, 

et al., 1996, reported that the azole fungicide 

imazalil had either no effect or inhibited 

emergence and stand establishment of wheat in 

the field. The toxic behavior of metronidazole 

drug on maize was also reported by Viccini, et 

al., 1997. Enhancement in wheat seedlings 

growth rate under temperature stress conditions 

was recorded due to paclobutrazol treatment, 

assuming that the stress protection contributes to 

some extent to the enhancement activity of the 

free-radical scavenging systems (Berova, et al., 

2002). Such regulator activity was confirmed by 

Gortz, et al., 2008, for the triazole fungicide 

triadimenol on barley treated seeds.  

The azoles drugs are gaining increasing 

popularity for their effectiveness against fungal 

rhino-sinusitis, which is a vital component of the 

fungal cell membrane. (Khattar and Hathiram, 

2009). Also, An, et al, 2009 referred to the eco-

toxicological effects of paracetamol on wheat 

seed germination and seedling development 

(roots were most sensitive sites of the plants to 

paracetamol) and the effect depends on 

concentrations. The cytotoxic effects of triazole 

fungicides have been proved by Bulbul and 

Ozhan, 2012, who recommend awareness of 

toxic effects of triazole fungicides which was 

identified as cytotoxic for human and 

environment health.  

       Kumar, et al., 2016, found higher 

seedlings dry weight of onion treated with 

paclobutrazol retardant, they attributed to the 

better food reserve in seed, although seed 

germination was not significantly affected. 

Soumya et al., 2017 recorded the growth 

regulation activity for the triazole family. 

Attarzadeh, et al., 2018, who referred to an 

increase in soybean shoot dry weight due to 

paclobutrazol growth regulator application under 

cold stress; their interpretation was that it 

increases the tolerance of soybean to cold 

tension. On the other hand, Kumar et al., 2019 

recorded low wheat germination due to 

Tebuconazole fungicide. Accordingly, this study 

was conducted to ascertain whether these 

medicinal drugs possess any regulatory behavior 

for wheat germination and early seedlings 

growth as they are structurally resemble to well-

known azole derivatives, to avoid unanticipated 

risk of soil contamination with pharmaceutical 

compounds and agricultural ecosystems 

pollution. 

 

       MATERIAL AND METHODS 

 

Freshly harvested wheat of the season 2018 

for the local variety bread wheat, Tammuz-2, 

(Iraqi -released and registered by Iraqi atomic 

energy commission. 1992, pedigree- Mexipak 

/Saberbeg) and the Turkish variety Adana-99, 

(pedigree PFAU/SERI-82//(SIB)BOBWHITE 

(2400)(2850), were collected from Agricultural  

Researches Directorate, Duhok governorate , 

Iraqi Kurdistan Region. 

Pure and homogenized sized seeds larger 

than 3.35 mm, were subjected to ISTA rules 

(2013) of standard germination test  by 

germinating four replicates of 50 seeds, each 25 

seeds per Petri plate on a single layer filter paper 

watered by 8ml distilled water as control 

treatment, and with 8ml of aqueous solution of 

the two concentrations 500 and 1000 ppm of the 

two medicinal antibiotic drug tablets 

paracetamol (N-acetyl-para-aminophenol) and 

metronidazole (2-methyl-5-nitroimidazole-1-

ethanol).   

  Single tablet of 500mg for each drug was 

finely ground by laboratory mill and dissolved in 

one liter distilled water to prepare 500ppm, and 

two tablets of 500mg for each drug were 
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dissolved in one liter distilled water for 

preparation of 1000 ppm concentration. As ppm 

= mass solute (mg) / volume solvent (L). Then 

Petri plates with the germinated seeds were 

placed in plastic box with lid to avoid sample 

dryness. 

The germinated seeds were incubated in 

germinator fixed on 20ºC for eight days, after 

that seedlings were evaluated and sorted into 

normal germinated seedlings% (germination  

%), abnormal seedlings %, mean of ten 

randomly selected seedlings were measured for 

shoot length cm, longest rootlet length cm, 

number of rootlets per seedling, and seedlings 

fresh weight and dry weight. 

  Data were statistically analyzed using SAS, 

2003.Program version, 9.1, and Duncan’s 

multiple range test was used for verifications of 

means at 0.05 level of significant. 

 

 

RESULTS AND DISCUSSION 

  

Wheat varieties varied significantly in seed 

germination percentage, Adana-99 recorded 

higher germination% than Tammuz-2, this was 

accompanied by higher seedlings abnormalities 

in Tazmmuz-2 variety. (table 1 and 2). 

Concerning with the influence of drug tablets 

solutions, Metronidazole resulted in significantly 

higher germination % than paracetamol 

treatment regardless of seedlings abnormalities 

as they were not significant differences between 

the two drugs. 

As the drugs concentrations raised, seed 

germination % impaired similarly with both 

concentrations 500 and 1000 ppm in comparison 

to the control treatment and was accompanied by 

parallel increment of seedlings abnormalities.

 
Table (1): Influence of aqueous medicinal tablets of paracetamol and metronidazole on seed 

germination % of two bread wheat varieties. 

Varieties 
Medicinal 

tablets 

Concentrations 
Means  

0.00 500 ppm 1000 ppm 

 

Tammuz-2 

 

Adana-99 

Paracetamol 

Metronidazole 

Paracetamol 

Metronidazole 

84.50ab 

84.50ab 

91.50a 

91.50a 

66.50d 

78.00bc 

75.50bc 

80.50b 

69.75cd 

76.00bc 

77.00bc 

82.50b 

73.58b 

79.50ab 

81.33a 

84.83a 

Tammuz-2 

Adana-99 

84.50b 

91.50a 

72.25d 

78.00cd 

72.87d 

79.75bc 

76.54b 

83.08a 

Paracetamol 

Metronidazole 

88.00a 

88.00a 

71.00c 

79.25b 

73.37bc 

79.25b 

77.45b 

82.16a 

Means 88.00a 75.12b 76.31b  

  * Means of each factor or their interaction shared similar letters are not significantly different at  5% level 

according to Duncan test.  

 

  

All treatment combinations interaction were 

significant and the second order interaction were 

significantly different for both germination% 

and abnormal seedlings %, the highest 

germination % was for both varieties with the 

control (water treatment), 84.5% and 91.5 % for 

Tammuz-2 and Adana-99 varieties respectively; 

while the lowest were for Tammuz-2 variety 

with 500 and 1000ppm of paracetamol 

treatments, which were accompanied with 

highest seedlings corresponded treatments.

 

        
Table (2): Influence of aqueous medicinal tablets of paracetamol and metronidazole on abnormal 

seedlings % of two bread wheat varieties. 

Varieties Medicinal 

tablets 

Concentrations Means  

0.00 500 ppm 1000 ppm 

 

Tammuz-2 

Paracetamol 

Metronidazole 

9.50a 

9.50a 

11.50b 

10.00b 

19.00a 

13.00b 

13.33a 

10.83ab 
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Adana-99 

Paracetamol 

Metronidazole 

3.00c 

3.00c 

12.50b 

10.50b 

9.50b 

9.25b 

8.33b 

7.58b 

Tammuz-2 

Adana-99 

9.50b 

3.00c 

14.50a 

11.50ab 

12.25ab 

9.37b 

12.08a 

7.95b 

Paracetamol 

Metronidazole 

6.25c 

6.25c 

15.75a 

10.25bc 

10.50bc 

11.12b 

10.83a 

9.20a 

Means  6.25b 12.06a 11.74a  

* Means of each factor or their interaction shared similar letters are not significantly different at 5% level 

according to Duncan test. 

 

 

      

The values displayed in table (3) were eight 

days old seedlings plumule length, revealed to 

no significant differences between wheat 

varieties, whereas significant differences were 

obvious for drugs and their concentrations; as 

metronidazole reduced plumule length 

particularly at the concentration 1000ppm. All 

treatments interactions were significantly 

affected this trait, regarding triple interaction the 

most deleterious impact was for the variety 

Adana-99 with metronidazole at 1000ppm which 

gave 5.73 cm plumule length.

 

Table (3): Influence of aqueous medicinal tablets of paracetamol and metronidazole on shoot length 

(cm) of two bread wheat varieties. 

Varieties Medicinal 

tablets 

Concentrations Means  

0.00 500 ppm 1000 ppm 

 

Tammuz-2 

 

Adana-99 

Paracetamol 

Metronidazole 

Paracetamol 

Metronidazole 

10.14a 

10.14a 

10.07a 

10.07a 

10.61a 

9.65ab 

10.32a 

8.78b 

9.80ab 

5.78c 

9.68ab 

5.73c 

10.19a 

8.52b 

10.02a 

8.14b 

Tammuz-2 

Adana-99 

10.14a 

10.07a 

10.13a 

9.55a 

7.79b 

7.71b 

9.35a 

9.11a 

Paracetamol 

Metronidazole 

10.11a 

10.11a 

10.47a 

9.21b 

9.74ab 

5.75c 

10.10a 

8.36b 

Means 10.11a 9.84a 7.75b  

* Means of each factor or their interaction shared similar letters are not significantly different at 5% level 

according to Duncan test. 

 

      

Regarding the longest seedling rootlet length 

for eight days old seedlings, the results displayed 

in table (4), showed no significant differences 

between varieties while drastic reduction in 

longest rootlet was clear for metronidazole 

treatment (4.78). Both concentrations 500 and 

1000ppm influenced at the same extent (5.54 

and 5.47, respectively in comparison to the 

control 10.59.  All interactions were 

significantly influenced this trait, the most 

deleterious effect was noticed for both varieties 

with metronidazole with both concentrations 500 

and 1000ppm. Such retardation in wheat 

plumule and in wheat rootlets have been 

reported by Khalaf, 1989, with the systemic 

fungicidal seed dressing Baytan (triadimenol 

fuberidazol and Sibutol(bitertanol fuberidazol), 

the  interpretation was that as resemble the effect 

of the growth regulator paclobutrazol and 

kinetin, respectively.
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Table (4): Influence of aqueous medicinal tablets of paracetamol and metronidazole on longest rootlet 

(cm) of two bread wheat varieties. 

Varieties Medicinal 

tablets 

Concentrations Means  

0.00 500 ppm 1000 ppm 

 

Tammuz-2 

 

Adana-99 

Paracetamol 

Metronidazole 

Paracetamol 

Metronidazole 

11.21a 

11.21a 

9.97ab 

9.97ab 

9.04b 

1.99c 

8.86b 

2.25c 

8.71b 

1.47c 

9.90ab 

1.81c 

9.65a 

4.89b 

9.57a 

4.68b 

Tammuz-2 

Adana-99 

11.21a 

9.97a 

5.52b 

5.56b 

5.09b 

5.85b 

7.27a 

7.12a 

Paracetamol 

Metronidazole 

10.59a 

10.59a 

8.95b 

2.12c 

9.30b 

1.64c 

9.61a 

4.78b 

Means 10.59a 5.54b 5.47b  

* Means of each factor or their interaction shared similar letters are not significantly different at 5% level 

according to Duncan test. 

 

     

The number of rootlets per seedling displayed 

in table (5), showed significant differences 

between wheat varieties; which were 5.24 and 

4.95, for Tammuz-2 and Adana-99, respectively.  

Concerning drugs effect, paracetamol was higher 

than metronidazole as this chemical retarded 

root growth (table 4). The higher drugs 

concentration 1000ppm only significantly 

reduced this trait. 

Treatments were all significantly effect on 

this trait, the sever reduction was recorded for 

Tammuz-2 (4.35) with metronidazole with 

1000ppm. in comparison to the highest value 

(5.65) for Tammuz-2 with control (water).

    

Table (5): Influence of aqueous medicinal tablets of paracetamol and metronidazole on number of 

rootlet of two bread wheat varieties. 

Varieties Medicinal 

tablets 

Concentrations Means  

0.00 ppm 500 ppm 1000 ppm 

 

Tammuz-2 

 

Adana-99 

Paracetamol 

Metronidazole 

Paracetamol 

Metronidazole 

5.65a 

5.65a 

4.75d 

4.75d 

5.27b 

5.17bc 

5.20b 

5.30b 

5.37b 

4.35e 

4.92cd 

4.82d 

5.43a 

5.05b 

4.95b 

4.95b 

Tammuz-2 

Adana-99 

5.65a 

5.25b 

5.22b 

4.75c 

4.86c 

4.87c 

5.24a 

4.95b 

Paracetamol 

Metronidazole 

5.20a 

5.20a 

5.23a 

5.23a 

5.15a 

4.58b 

5.19a 

5.00b 

Means 5.26a 5.17a 4.86b  

* Means of each factor or their interaction shared similar letters are not significantly different at 5% level 

according to Duncan test. 

 

Seedlings fresh weight was significantly 

influenced by wheat varieties; Tammuz-2 

surpassed Adana-99, (2.148 and 1.973 

respectively). The effect of drugs resembled 

number of rootlets as it was reduced by 

metronidazole, whereas the highest 

concentration 1000ppm only significantly 

reduced seedlings fresh weight. All treatment 

interactions were significantly effected on this 

trait, the combination of Adana-99 with 

metronidazole at 1000ppm recorded the lowest 

value 1.521 with comparison to the highest once 

Tammuz-2 with water.  

    The differences between wheat varieties 

can be interpreted by their genetic makeup 

variance, while the effect of drugs on seedlings 

growth retardation could be attributed to their 

growth regulatory behavior particularly 

metronidazole which belongs to azole 

compounds such as paclobutrazol which have 
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been used commonly as plants growth regulator 

by numerous investigators (Berova, et al., 2002). 

Who found significant reduction in seedlings 

height and fresh weight of shoots and an 

increase in root production due to paclobutrazol 

growth regulator.These results contradict those 

of Sharma and Malan, 2017, who found that the 

values of germination%, vigor index, root 

length, fresh weight and dry weight of Vigna 

radiata (Green Gram) was more at 80% 

concentration of paracetamol.

  

Table (6): Influence of aqueous medicinal tablets of paracetamol and metronidazole on seedling fresh 

weight (g) of two bread wheat varieties. 

Varieties Medicinal 

tablets 

Concentrations Means  

0.00 ppm 500 ppm 1000 ppm 

 

Tammuz-2 

 

Adana-99 

Paracetamol 

Metronidazole 

Paracetamol 

Metronidazole 

2.387a 

2.387a 

2.137b 

2.137b 

2.383a 

1.909c 

2.164b 

1.761c 

2.297ab 

1.526d 

2.118b 

1.521d 

2.356a 

1.941bc 

2.139b 

1.806c 

Tammuz-2 

Adana-99 

2.387a 

2.137ab 

2.146ab 

1.962bc 

1.912bc 

1.819c 

2.148a 

1.973b 

Paracetamol 

Metronidazole 

2.262a 

2.262a 

2.273a 

1.835b 

2.208a 

1.523c 

2.247a 

1.873b 

Means 2.262a 2.054b 1.865c  

* Means of each factor or their interaction shared similar letters are not significantly different at 5% level 

according to Duncan test. 

 

    

The seedlings dry weight were significantly 

affected by wheat varieties, drugs, and 

concentrations, as well all interactions table (7), 

although there were inconsistency in the value of 

this trait, but was obvious that metronidazole 

particularly with high concentration which 

caused drastic suppression in rootlets growth, 

resulted in higher dry weight, the interpretation 

was that the seeds were not removed from the 

seedlings and were contribute in whole seedlings 

weight and could be due to the better food 

reserved in the onion seeds germination of onion 

treated seeds with paclobutrazol. (Kumar, et al., 

2016). Similarly Attrazadeh, et al., 2018, have 

reported to a significant increase in shoot’s dry 

weight of soybean seedlings treated with 100µM 

paclobutrazol compared to non-treated in eight 

hours of cold tension. 

   However, the results are in agreement with 

those of Jjemba, 2002, who found that the 

growth of soybean plants was affected by 

increasing concentrations of the chloroquine, 

metronidazole, and quinacrine dihydrochloride. 

The plants were particularly sensitive to low 

concentrations of metronidazole. Also it was in 

harmony with those of An J1, et al., 2009. Who 

reported that wheat shoots and root elongation 

decreased significantly with an increase in the 

concentration of paracetamol. Wheat roots were 

the most sensitive sites of the plants to 

paracetamol. However, the activity of peroxidase 

in wheat roots decreased significantly after the 

14-day exposure, which indicated the 

antioxidative defensive system in wheat roots 

was damaged by paracetamol. 

   Similar results were noticed by Viccini, et 

al. 1977. Who reported that metronidazole at a 

high concentration (1,250 mg/50 mL) behaved 

as a radiosensibilizer in the presence of 

radiation. Even at a low concentration (250 

mg/50 mL; 750 mg/50 mL) and in the absence of 

radiation, metronidazole behaved as toxic 

substance.  

   Yakubu, 2017. Stated that drug tablet 

metronidazole is toxic to soybean plants 

(Glycine max) based on dose-response criterion. 

There is a need to enforce treatment of 

pharmaceutical wastewater effluent by 

Pharmaceutical Manufacturing Companies 

before discharge into the environment. 

   It was worth to mention that paracetamol 

treated seeds colored dark black, such coloration 

was attributed to that reported by Minz, et al., 

2018, who illustrated that the enzyme tyrosinase 

https://www.ncbi.nlm.nih.gov/pubmed/?term=An%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19446955
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present in the outer layers of wheat grain react 

with the phenol and oxidize it to quinines which 

are subsequently converted to dark colored 

melanin’s by polymerization and interaction 

with protein. Intensity of color depends on the 

amount of tyrosinase enzyme. Tyrosinase 

activity is found to be an inherited characteristic 

for phenol test. This test was well known in 

identifying mixture of wheat varieties. It could 

be substituted by phenol reaction test as phenol 

is caustic and with a foul odor.

  

 
 

Table (7): Influence of aqueous medicinal tablets of paracetamol and metronidazole on seedling dry 

weight (g) of two bread wheat varieties. 

Varieties Medicinal 

tablets 

Concentrations Means  

0.00 ppm 500 ppm 1000 ppm 

 

Tammuz-2 

 

Adana-99 

Paracetamol 

Metronidazole 

Paracetamol 

Metronidazole 

0.407c 

0.407c 

0.423bc 

0.423bc 

0.415bc 

0.434b 

0.433b 

0.430bc 

0.421bc 

0.427bc 

0.423bc 

0.456a 

0.414b 

0.423ab 

0.426ab 

0.436a 

Tammuz-2 

Adana-99 

0.407b 

0.423a 

0.425a 

0.431a 

0.424a 

0.440a 

0.419b 

0.431a 

Paracetamol 

Metronidazole 

0.415b 

0.415b 

0.424b 

0.432ab 

0.422b 

0.441a 

0.420b 

0.429a 

Means  0.415b 0.428a 0.432a  

* Means of each factor or their interaction shared similar letters are not significantly different at 5% level 

according to Duncan test. 
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 كارتێكرنا حەبكێت بژیشكی پاراسیتامول و میترونیدازول لسەر شینبونا 

 توڤ و شتلێت گەنمی وەك راگرتنا گەشەكرنێ

 پوختە

لگەل توڤی و وەك  ژێدەرێن ترایازولی تێنە بكارئینان وەك قركەرێن كەڕوی ژبو تێكەلكرنێ 

دبیت چەندین گهورینا لسەر سەرو بەرو و سالوخەتێن فسیولوجی یێن  لێ رێكخەرێن گەشەكرنێ

-و تركی ادنا 2-عیراقی تموز گەنمێ رووەكی بكەن. ئەڤ ڤەكولینە هاتە ئەنجامدان لسەر جورێ

( یێن هەر ئێك ژ حەبكێت پاراسیتامول و پارچێن مەلیونێ 0555و  055توشی دوو رێژێن ) كو 99

میترونیدازول هاتنە كرن ژبو دیاركرنا چالاكیا بایولوجی برێكا شینكرنا توڤی و و سالوخەتێن 

وان وەكی یێن قركرەێن كەڕوی یێن بەرنیاسن ژ زولات و  دەستپێكی یێن شتلا ژبەر كو پێكهاتیێ

 .      رێن راوستەندەرێت گەشەكرنێژێدە

رێكخەرێن  بەرچاڤ دیاركر كو ئەڤان دەرمانێن نوژداری شیوازێ ئەنجامان بشێوەیەكێ

بو  %5.40ژ   هەیە برێكا كارتێكرنا وان یا ژەهراوی لسەر كێمكرنا رێژا شینبونێ گەشەكرنێ

بو  %5.40و ژ  رچا ژ مەلیونێپا 0555پاراسیتامول بریّژا  ب فاكتەرێ 2-تموز بو جورێ 59490%

بو  %9..9ژ  99-ادنا میترونیدازول ب هەمان رێژە. و هەر وەسا شینبونا جورێ ب فاكتەرێ 95%

ل دویف ئێك دا. لگەل  پارچا ژ مەلیونێ 111.بو پاراسیتامول و میترونیدازول ب رێژا  9%..5

كارتێكرنا نێگەتیڤ لسەر درێژیا  ، رێژا شتلێت نە تەندروست ژی زێدەبو. كێمبونا رێژا شینبونێ

سم بو 0490كو  پارچا ژ مەلیونێ 0555زیدەبو لگەل میترونیدازولی ل رێژا  99-ادنا رویشە ل جورێ

سم(. سەبارەت درێژاهیا رەهكا، نزمبونەكا بەرجاڤ هاتە دیتن و 05400بەراورد ب یەكا كونترولی )

پارجێت ژ  0555سم( ل 04.9یا كێمتر ) ا لێل هەردوو جورا لكەل میترونیدازولی و ب هەردوو رێژ

و سەبارەت ژمارا  24-تموز سم( جورێ00420میترونیدازولی بو بەراورد لگەل كونترولی ) مەلیونێ

 رەهكا، ئەنجام وەكی دریژاهیا وان بوون.

لسەر كیشا هشك یا شتلا، رێژا بلند یا میترونیدازولی نزمبونەكا  سەەرەڕای شێلوبێلیا كارتێكرنێ

كو توڤ نە هاتبو  مەزن لسەر گەشەكرنا رەهكا دیار كر، زێدەبونا كێشا هشك د زڤریتە هندێ

كیشا گشتی زێدە ببیت یان ژبەر كو توڤی كەلەك كەرەستێت  زیڤەكرن ژ شتلا كو بو ئەكەرا هندێ

عمباركری تێدانە كو كێشا رەهكا یا گشتی زێدەدكەت بەراورد ب شتلێت شینبوی، هەژی 

تاری دا كو دزڤریتە بزاڤا  رەشێ یە كو توڤێت هاتینە تامدان ب پاراسیتامولی رەنگێ ئاماژەكرنێ

میلانینی  رەشێ توڤی دا كو فینولی دكەتە كیونێز و رەنگێ تایروسینێزی دناڤ تیڤلێ ئەنزیمێ

لگەل پروتینی.  ئەنجامان دوپاتی ل كارتێكرنا نێگەتیڤ یا ڤان  و بكاركرنێ ددەت ب پەلممەرێ

دڤێت ب هشیاری مامەلە لگەل ڤان  دكەن ژبەر هندێ رێكخەرێن گەشەكرنێ ەرمانا كر كو كارێد

 نە هێتە كرن. ژینگەها چاندنێ كەرەستان بهێتە كرن دا پیسبونا ئاخێ

 

 

 

 

 

 

 

 

ثير الاقراص الطبية باراسيتامول و ميترونيدازول في انبات بذور الحنطة ونمو الباذرات تا
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عادة تستخدم مشتقات الترايازول كمبيدات فطرية لتعفير البذور او كمنظمات نمو ولكنها قد 

 من التغيرات في شكل النبات والخصائص الفسيولوجية.تسبب العديد 

بتعريضها  99-والصنف التركي أدنا 2-اشتملت التجربة على صنف حنطة الخبز العراقية تموز

جزء بالمليون لكل من اقراص مضادات حيوية طبية باراسيتامول و  0555و  055بتركيزين 

ميترونيدازول لتوضيح النشاط الحيوي من خلال انبات البذور وخصائص النمو المبكر للباذرات 

كونها تركيبا تشابه المبيدات الفطرية المعروفة جيدا من الزولات ومشتقات معوقات النمو. 

عقاقير الطبية تظهر نشاط منظمات النمو من خلال تاثيرها اشارت النتائج بوضوح بان هذه ال

المعاملة  2-لصنف تموز %59490الى  %5.40 السام في تخفيض النسبة المؤية للانبات من

بمعاملة الميترونيدازول  %95الى  %5.40جزء من المليون، ومن  0555بالباراسيتامول بتركيز 

 %5240و  %99الى  %9040 قد انخفض ايضا من 99-بالتركيز نفسه. وبالمثل انبات صنف ادنا

جزء من المليون على التوالي. ان هذا الانخفاض  0555للباراسيتامول و الميترونيدازول عند تركيز 

التأثير السلبي في طول الرويشة  في الانبات رافقها زيادة في النسبة المؤية للباذرات الشاذة.

سم 0490جزء من المليون والتي دونت  0555قد تفاقمت مع ميترونيدازول عند  99-لصنف ادنا

سم(. وفيما يتعلق بطول اطول جذير، فقد لوحظت انخفاض حاد 05400بالمقارنة بغير المعاملة )

جزء  0555سم مع 04.9ولكلا الصنفين بمعاملة ميترونيدازول وبكلا التركيزين ولكن الاوطأ كانت 

وبالنسبة لعدد . 2-سم( لصنف تموز00420ونيدازول مقارنة بغير المعاملة )من المليون لميتر 

  الجذيرات، تماثلت النتائج لطول الجذير.

للباذرات، فان الميترونيدازول بالتركيز العالي سببت  بالرغم من غموض التاثير في الوزن الجاف

بب ان البذور لم تزيل من والس ذير ولكنها ادت الى زيادة الوزن الجافجانخفاض حاد في نمو ال

الباذرات وهي ساهمت في الوزن الكلي او انها قد تعود الى الاحتفاظ بمواد مخزونة اكثر من 

تلونت بلون اسود ومن الجدير الاشارة الى ان البذور المعاملة بالباراسيتامول  البذور المستنبتة. 

الثمري والتي تؤكسد الفينول الى في الغلاف داكن والتي عزيت الى نشاط انزيم التايروسينيز 

والنتائج اكدت في  كيونيز وبالتالي يتحول الى لون داكن للميلانين بالبلمرة والتفاعل مع البروتين.

التاثير السلبي لهذه الادوية لامتلاكها سلوك منظمات النمو وبذلك يتطلب الانتباه في استخدام 

فة غير المتوقعة في تلوث التربة والنظام المجاز  مثل هذه المركبات الصيدلانية لمنع حدوث

   البيئي الزراعي.

 
 
 

      

 
 

 

 




