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Abstract

The current study was conducted in the wooden shade structure of the
Department of Forestry, College of Agriculture and Forestry, University of
Mosul, during the 2022-2023 growing season. The objective was to study the
effects of foliar spraying with different concentrations of zinc oxide
nanoparticles (0, 100, 200) ppm on two cultivars of mung bean (Vigna radiata
L.) grown under different moisture levels (30%, 50%, 80%) on vegetative
growth, physiological, biochemical, and molecular characteristics, and their
impact on yield and its components. Additionally, the concentrations of
Isovitexin and Vitexin in the seeds were measured using HPLC, and the gene
expression activity of some drought tolerance genes was examined.

This experiment was designed using a factorial approach based on a
Completely Randomized Design (C.R.D). The results showed that mung bean
plants grown under 30% water stress had the lowest values for traits such as
plant height, leaf area, dry weight of roots and shoots, number of tillers,
relative water content, chlorophyll a and b content, and carotenoids, with
reductions of 7.23%, 32.20%, 18.11%, 9.44%, 16.82%, 7.80%, 14.18%,
14.77%, and 7.97% respectively. In contrast, plants treated with nanoparticles
at 100 ppm showed significant increases in these traits, with increases of
16.45%, 68.36%, 27.37%, 18.34%, 54.24%, 20.64%, 41.25%, 22.25%, and
15.70% respectively.

The study also indicated that water stress significantly increased traits such as
damage index, proline, carbohydrate content, and enzymes CAT and POD,
with increases of 23.65%, 155.26%, 18.91%, 37.28%, and 1.79%
respectively. However, treatment with nanoparticles, particularly at 100 ppm,
led to significant reductions in these traits, with decreases of 12.76%, 30.42%,
12.79%, 20.25%, and 2.43% respectively.

Moreover, water stress negatively impacted yield and its components (pod
length, number of pods per plant, number of seeds per pod, weight of 100
seeds, and total yield). The interaction between water stress and zinc oxide
nanoparticles played a role in alleviating the severity of water stress by



improving plant growth and significantly increasing the mentioned traits, with
increases of 38.83%, 45.52%, 35.82%, 61.17%, and 112.08% respectively.

Our study also highlighted the impact of water stress and zinc oxide
nanoparticles on the leaf content of some mineral elements such as nitrogen,
phosphorus, and potassium. Results showed significant decreases of 6.74%,
11.35%, and 11.47% respectively at 30% field capacity, while significant
increases of 75.24%, 56.14%, and 20.77% respectively were observed when
treated with zinc oxide nanoparticles, especially at 100 ppm.

The study estimated the concentrations of Isovitexin and Vitexin in mung
bean seeds exposed to water stress using HPLC. Results indicated that plants
grown at 30% field capacity and treated with 200 ppm zinc oxide
nanoparticles in both cultivars (Iraqi and Mexican) had higher contents of
these compounds compared to plants grown at 80% field capacity and treated
with 100 ppm nanoparticles. The concentrations for the Iraqi cultivar were
2.877 pg/ml and 3.739 pg/ml, and for the Mexican cultivar were 4.520 pg/ml
and 4.355 pg/ml respectively.

The study also showed that treatment with various concentrations of ZnO
nanoparticles increased gene expression, with 200 ppm concentration and
50% stress being the most effective in enhancing gene expression levels in the
Iraqi cultivar plants and its value was recorded 9.8,12.6
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