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Abstract 

Zinc Oxide nanoparticles (ZnO NPs) are considered an effective factor in plant growth due to 

their high absorption because of their small size and effect on the plant's physiological 

system. This study included the biosynthesis of zinc nanoparticles by plant extract from the 

leaves of the Myrtus communis L. and used the following analyses ultraviolet- X-ray 

diffraction, Fourier transform infrared (FITR), and visible (UV-vis) spectroscopy (XRD). 

Using field emission scanning electron microscopy (FESEM), it was possible to analyze the 

ZnO NPs and determine how their concentration affected the germination rate and several 

other aspects of the growth of wheat Triticum aestivum seeds in vitro. The study results 

showed that a distinctive absorption peak at 366 nm caused by surface plasma resonance 

visible in the UV-Vis spectroscopy. A FESEM revealed that ZnO NPs were semi-spherical 

and had an average diameter of 30 nm.. The results also revealed the effectiveness of the 

concentration of 100 ppm in the germination percentage of wheat seeds which reached the 

mean of 59.17% compared with 24.17 % in the control treatment, While the length of plumule 

and radicle recorded 5.767 cm and 3.400 cm respectively at the same concentration. The study 

suggests found the effectiveness of biosynthetic zinc nanoparticles in the germination 

characteristics of wheat seeds. 
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Introduction 

 Recently, many challenges have 

emerged in the cultivation of wheat such 

as climate change and exposure to pests, 

which has become necessary for 

researchers to search 

for ways to increase the wheat 

production. Nanoparticles are the 

primary building block of 

nanotechnology which has been applied 

in many medical and agricultural fields 

(8). The greatest promise for application 

as nano fertilizers is offered by metal 

oxide nanoparticles especially zinc oxide 

nanoparticles as indicated by many 

previous studies , and nanoparticles can 

affect growth, crop production, as well 

as the growth of plant organs and seeds. 

They can also be absorbed through 

leaves and roots (14). According to 

these, zinc oxide nanoparticles have 

drawn a lot of interest because of their 

distinctive and useful qualities in 

agriculture. This nanoparticle can be 

used as a catalyst, chemical adsorbent, 

additive to polymers, and antibacterial 

agent due to its features, including Long 

life, adequate photoluminescence, a 

sizable specific surface area, and 

minimal toxicity (7). Moreover, because 

zinc oxide nanoparticles are very soluble 

in water, therefore plants can take them 

up and store them in their biomass. In 

fact, it has been shown that using 

nanoparticles can help provide zinc 

nanofertilizers with highly effective 

solubility and distribution properties, 

which major a turning point in the 

agricultural sector (4). Furthermore, the 

process of biosynthesis of zinc oxide 

nanoparticles is considered a process that 

is environmentally friendly, cheap, with 

high efficiency, and has a large yield of 

nanoparticles where many plants were 

used as effective and good reducers in 

the production of zinc nanoparticles (1). 

Our study aimed to investigate the 

effectiveness of extract leaves of M. 

communis in synthesising of zinc 

nanoparticles and the effect of these 

particles on the germination rate and 

some growth characteristics of wheat 

seeds. 

Material and Methods 

Plant collection and preparation 

 The fresh leaves of M. communis were 

obtained from the University of Babylon 

Gardens in the Babylon Governorate of 

Iraq in November 2022. The leaves were 

cleaned, air dried for five days in the 

shade, crushed, and stored until needed. 

Extract Preparation 

 In an orbital shaker for 24 hours, a 10g 

of dried plant powder from M. communis 

leaves was extracted with 100 ml of 

ethanol 98%. Whatman No. 1 filter 

paper and a sterile sieve were used to 

filter the outcome. The resultant extract 

was airtight-preserved at 4 °C for further 

use after being evaporated-dried. 

Synthesis of zinc oxide nanoparticles 

ZnO NPs were synthesized by adding 1 

mM of zinc acetate dihydrate, to 100 ml 

of double-distilled water was added. 

Then completely blended at 40°C for 20 

minutes using a heater stirrer. followed 

by adding 10 ml of M. communis extract 

plant leaves to the initial solution for 45 
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minutes at 40 °C with a magnetic stirrer. 

The pH of the mixture was maintained at 

12. The method created a white 

precipitate, which was then overnight 

dried at 60 C. Before drying, the 

precipitate was centrifuged twice with 

sterile de-ionized water for 20 minutes at 

4,000 rpm. full transformation Finally, 

nanoparticles were air-dried and kept at 

4 C for further investigation(6). 

Characterization of ZnO NPs 

 In the Baghdad-Iraq-Nanotechnology 

Research Center, the produced ZnO NPs 

by M. communis leaves extract were 

analyzed by ultraviolet-visible (UV-vis), 

Fourier transform infrared (FITR), X-ray 

diffraction (XRD), and field emission 

scanning electron microscopy (FESEM). 

Test of ZnO NPs in wheat seeds 

 Ten wheat seeds of uniform size were 

placed in perti-dishes (100 mm x 15 

mm) lined with two layers of sterilized 

filter paper to promote seed germination. 

Applying 3 ml of each nanoparticle 

concentration (25, 50, and 100 ppm) 

using a hand sprayer. In the control 

treatment, just sterile distilled water was 

used to mist Petri dishes. Three 

replicates of each concentration were 

used in the experiment. They were kept 

at 26° C in an incubator for 12 days. 

After 3 and 6 days of incubation, the % 

germination was calculated. The plumule 

length, radicle length, fresh weight, and 

dry weight were measured after 9 days. 

Statistical Analysis 

 The collected data on different 

parameters were analyzed statistically by 

one and two-factor. A completely 

Randomized Design (CRD) was 

followed to carry out the experiment. 

.and the least significant difference 

L.S.D test at the 5 % level was implied 

in statistical analysis. by using the 

software GenStat package 11 

Results and Discussion 

Characterization of zinc oxide 

nanoparticles 

UV-Vis spectral analysis 

 UV–Visible absorption spectrum of 

synthesized nanoparticles by using UV- 

Spectrophotometer in the range of 200–

1000 nm. ( Figure 1). Various peaks 

were observed under the UV region but 

The clear and typical peak centred 

around 350 nm is specific for ZnO NPs 

because of the effect of which conclude 

that the phytochemicals present in M. 

communis extract plant as reducing agent 

of zinc ions and stabilizing agents in 

addition to the electron transitions from 

the valence band to the conduction band 

which can be assigned to the intrinsic 

band-gap absorption of ZnO. The 

absorbance peak is reported between 310 

nm and 360nm of wavelength (15). 
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Fig. 1 UV-vis spectrum pattern of ZnO NPs  

 In the process of ZnO NPs, the 

reduction of zinc acetate dihydrate into 

ZnO NPs was made by finding several 

functional groups such as steroids, 

polyphenols, flavonoids, tannins, 

terpenes, and amines in the extract plant 

of M. communis that consider stabilizing, 

capping, and reducing agents. The 4000-

500 cm -1 range was used to record the 

spectra for FT-IR analysis. The peak 

416.62 cm-1 within the absorption region 

400 cm-1 to 600 cm -1 by demonstrating 

the production of ZnO nanoparticles 

through stretching vibrations of the zinc 

and oxygen bonds. These findings are in 

agreement with previous studies reported 

by (16). The peak 3375.43 cm-1 

coincides with OH and NAH stretching 

out from hydroxyl groups (O-H) 

extending from phenolic compounds 

identified in the plant extract could be 

hydrogen-bonded groups (5). The 3000–

2850 cm-1 absorption bands in CH3 

groups are used to identify stretching 

vibrational modes. And the computed 

wavenumber is 2924.09 cm-1, which 

expresses CH3 symmetric stretching The 

results came out similar to (9). 

Figure 2. FTIR spectrum pattern of ZnO NPs 

Fig. 3 showed the XRD patterns of ZnO 

nanoparticles synthesised by M. 

communis leaf extract to ascertain the 

average particle size and crystallinity of 

synthetic nanoparticles. By applying 

Bragg's Law or the Debye-Scherrer 

equation to analyze the XRD spectra, 

peaks at 2 values that agree with the 

hexagonal phase of ZnO were found. 

These 2 values correspond to 31°, 34°, 
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36°, 47°, 56°, 62°, 66°, 68°, 69°, 72°, 

and 76°. (100), (002), (101), (102), 

(110), (103), (200), (112), (201), (004), 

(202) respectively planes .where The 

broad peaks show a decrease in 

crystallinity, which points inward to the 

creation of smaller-sized particles.( 12). 

 

Fig. 3 : X-ray diffraction (XRD) results of zinc oxide nanoparticle 

The field emission scanning electron 

microscope (FESEM) used to distinguish 

the diameter and shape of the 

synthesized zinc oxide nanoparticles by 

M. communis leaves extract, the particle 

shape was spherical and the diameter of 

the ZnONPs was found to be within 31-

49 nm in (Figure 4). our results were 

consistent with what was reached (3). 

 

Fig. 4 : FESEM images of ZnO NPs 

The significant Table 1 displays the 

impact of ZnO NPs on wheat seed 

germination where the high 

concentration of 100 ppm recorded the 

maximum germination percentage of 

51.67and 66.67% after 3 and 6 days of 

treatment while the minimum 

germination percentage was observed 

with the control treatment to 

recorded21.67 and 26.67% at the same 

period. previous study showed that 

treatment seed on T. aestivum at 50 ppm 

ZnO-NPs had a positive effect on 

germination. (4). These results would 

suggest that a high concentration of ZnO 

NPs content has a crucial physiological 

function in seeds during seed 

germination (11). 

Table 1 shows the impact of various ZnO NP concentrations on seed 

germination (%) of wheat 

Concentration 

Ppm 

Time period / days Mean 

3 6  
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0 21.67 26.67 24.17 

25 33.33 43.33 38.33 

50 46.67 58.67 52.67 

100 51.67 66.67 59.17 

Mean 38.33 48.83  

L.S.D≤ 5 % Con.3.533 Time p. 2.498 

Conc .× Time p. 4.997 

The results showed in table 2 a 

significant difference among the 

treatments that the length of plumule and 

radicle increased with the increase in 

concentrations of ZnO NPs recorded at 

100ppm 5.767 and 1.941cm compared 

with 4.207 and 1.333 cm at 25ppm. The 

results of our study agreed with(13) that 

low ZnO-NP concentrations positively 

impact Rootlet and plumule growth. 

Indole acetic acid (IAA), a 

phytohormone (auxin) that strongly 

controls plant growth, is secreted by an 

enzyme of which zinc is a component. 

Where Zinc promotes seed germination 

by raising IAA levels(10). 

Table (1) Effect of different Concentration of ZnO NPs on length of 

plumule and radicle of seed wheat 

Concentration 

Ppm 

length of plumule 

cm 

length of radicle 

cm 

0 3.580 0.730 

25 4.207 1.333 

50 4.873 2.300 

100 5.767 3.400 

Mean 4.607 1.941 

L.S.D ≤ 5 % 0.6457 0.4550 

 

Conclusion 

 In the present study, we have confirmed the 

biosynthesis of zinc nanoparticles by plant 

extract from the leaves of the M. communis 

and evaluated the wheat germination seed in 

addition to its effect on the length of 

plumule and radicle of seed wheat. We 

obtained ZnO NPs within diameter 31-49 

nm by using FESEM In addition to the tests 

such as UV–Visible, FTIR, and XRD which 

confirmed the biosynthesis of zinc oxide 

nanoparticles. The results indicated a 

positive effect of the Concentrations ZnO 

NPs on germination, plumule length, and 

seed wheat radicle. The obtained results 

open up prospects for using ZnO NPs as a 

crop growth stimulant. 
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