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Abstract

A laboratory experiment was conducted during autumn season 2023 in the laboratories of the College of
Agriculture , University of Wasit located to the southeast of Baghdad provainc at latitude 32° 29-49= north
and longitude 45° 50-33= east and an altitude of 35 meters above sea level, with the aim of demonstrating the
role of Soaking seeds with some nutrients and treatment of levels of salt concentrations in the germination and
growth of sunflower  The completely randomized design (CRD) was used in the form of a factorial
experiment that included two factors: the first was the use of Soaking seeds with three nutrients: iron, zinc and
potassium at a concentration of 5 g of the element in 1 liter of distilled water for 12 hours, while the second
factor included four levels of salt water: 1, 4, 8 and 12 dS m-1. The results showed that the treatment of
soaking seeds with zinc recorded the highest germination percentage of 85.83%, the highest average radical
length of 3.18 cm and the highest average radical weight of 0.18 g, while the soaking seeds with distilled
water treatment recorded the lowest germination percentage of 54.17%, the lowest average radical length of
2.04 cm and the lowest average radical weight of 0.13 g. The treatment of soaking seeds with potassium
recorded the highest average plumule length of 4.15 cm and the highest average plumule weight of 0.50 g,
while the treatment of soaking seeds with distilled water recorded the lowest average plumule length of 2.05
cm and the lowest average plumule weight of 0.32 g.
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Introduction

Abiotic stresses are always a major concern for Agriculture Organization, more than 6% of
agricultural crops in terms of reducing yields. agricultural land areas in the world are affected by
Plants are susceptible to abiotic stresses, which salinity, and the effects of salinity on crops are
include drought, salinity, and heavy metal inhibition of growth, followed by the cessation of
accumulation. Where crop reduction reaches 70% physiological and biochemical processes, and
due to abiotic stresses, which is considered the ultimately death in general [9] According to the
main factor that limits crop productivity [15] Salt Food and Agriculture Organization, more than 423
stress is an abiotic stress and is one of the most million hectares, or 3% of the surface soil, and 833
important agricultural problems facing the world, million hectares, or 6% of the subsoil, are salinized
as it limits the growth and productivity of plants in in 118 countries, representing 85% of the land area
many regions of the world due to the increased use worldwide [14.[

of poor water quality for irrigation and soil Soaking seeds is a pre-planting method that
salinization. Salinity poses a global threat to field involves partial hydration of seeds for a specified
crop plants, negatively affecting many aspects in period in a specific environment followed by
particular and reducing their  production. drying; this technigue is commonly known as seed
According to estimates by the Food and priming. Seed priming is a fundamental and
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effective strategy that provides a biotic defense
mechanism and tolerance to abiotic stress. Seed
priming allows the physical and chemical
processes (metabolic activities) to occur before
germination in treated seeds while maintaining
optimal hydration before planting and preventing
root emergence [1,8,19] The priming process
allows the required germination processes to occur
before germination occurs. Seed activation in
water contributes to metabolic changes necessary
for germination such as breaking seed dormancy,
activating enzymes and absorbing water[5,13]
demonstrated that zinc increases the total phenolic
content of sunflower plants. This suggests that zinc
plays a role in enhancing the production of
phenolic compounds which may have various
physiological functions in plants. [6] in an
experiment using two hybrids of sunflower FH-
612 and FH-621 and treating them with different
levels of ZnCI2 and CuSO4 found that copper and
zinc affected the morphological, physiological and
productive traits of sunflower when applied at
higher concentrations. [7] found that zinc plays a
major role in energy transfer, protein synthesis,
protein structure protection and maintaining cell
membrane integrity. Zinc had no significant effect
on the levels of sucrose, fructose and starch in rice
leaves under non-salt stress conditions. When
exposed to salinity and alkalinity stress, a
significant increase in the carbohydrate content in
the leaves was observed. Salinity and alkalinity
stress affect the production, transport, distribution
and utilization of sucrose, leading to the
accumulation of soluble sugars and starches in the
leaves [17,20]. showed that zinc can alleviate these
harmful effects of salt stress by reducing the levels
of sucrose, fructose and starch in leaves. Zinc can
help alleviate the effects of alkaline salt stress,
reduce the presence of oxygen free radicals in
leaves and enhance the production of triose
phosphate  during  photosynthesis,  which
contributes to facilitating the carbon cycle. In light
of this, a laboratory study was conducted on
nutrient soaking and cultivation in different saline
media to demonstrate the role of nutrient soaking
(iron Fe++, zinc Zn, potassium K) in increasing
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seed germination under salinity levels and to study
the interaction between nutrient treatments (iron
Fe++, zinc Zn, potassium K) and salt levels on
sunflower growth indicators .

Materials and Methods

In order to demonstrate the role of Soaking seeds
with some nutrients and treatments of levels of salt
concentrations in the germination and growth of
sunflower crop " Helianthus annuus L.", a
laboratory experiment was conducted during the
fall semester of 2023 in the laboratories of the
College of Agriculture / University of Wasit
located to the southeast of Baghdad province at
latitude 32° 29-49 = north and longitude 45° 50-33
= east and at an altitude of 35 meters above sea
level.

Implementation of the experiment

This experiment was conducted to test the effect of
some trace elements on the germination of
sunflower seeds under different salinity levels. The
experiment was conducted in a completely
randomized design CRD in the form of a factorial
experiment that included two factors: the first was
the use of three nutrients at the recommended
concentration: distilled water, iron, zinc and
potassium, while the second factor included four
levels of salt water: 1, 4, 8 and 12 dS m-1.
Sunflower seeds were sterilized in 2% sodium
hypochlorite solution for one minute, then washed
well with distilled water, then soaked according to
the previously prepared concentrations of nutrient
solutions at a dilution rate of 3 g of nutrient
element per 1 liter of water for 12 hours. After
soaking, the seeds were germinated on blotting
paper after spreading them in a row on two layers
of blotting papers at an average of 10 seeds per
treatment and with four replicates, then wrapped
and moistened with 10 ml of the previously
prepared salinity levels. The seeds were then
placed in a nylon bag to maintain moisture and
then transferred to the incubator at 30°C. The
hybrid cultivar FLAMI 001 of sunflower produced
by BIOTEK SEED Turkey was used, and the
following solutions were used for soaking seeds
according to Table 1 below :
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Table 1: Nutrients in which the seeds were soaked
Origin Concentration Nutrient type No.
Spain 6% DISPER Fer HASA
Spain 19% DISPER Zn Sinergy 2
Egyptian 50% Hyber - K

Drainage water with a salinity of 86 dS m-1 was
used as a source of salinity, diluted with distilled
water according to the required concentrations. To
obtain the salinity levels for the laboratory
experiment, the following equation was applied [9[
Concentration of mixing water dS m-1 =
(concentration of distilled water x fraction of
distilled water used) + (concentration of drainage
water x fraction of drainage water used.(
Germination percentage(%)
The germination percentage was calculated after
10 days of planting, when the wraps were opened
and the laboratory germination percentages, the
length of the shoot and the root, and the total dry
weight of the seedlings were calculated as follows:
The germination percentage was calculated
according to (Mahmoud A. A. Kh., 2004) and as in
the following equation:
Germination percentage (%) = (number of
germinated seeds) / (total number of seeds) x 100
plumule length (cm): It was measured using a
graduated ruler from the point of its contact with
the seed to the top of the seedling [3.]
radical length (cm): It was measured using a ruler
from the point of contact of the root to the seed to
the end of the root hair [3.]
plumule dry weight (g): The weight was measured
using a sensitive electronic balance [4,11]
radical dry weight (g) Weight was measured using
a sensitive electronic balance [4;11 [
.7.2.3Statistical analysis:  The data were
statistically analyzed using the analysis of variance
method using the statistical program Genstat 2.1,
and the significant differences of the means were
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tested using the least significant difference (LSD)
test at a probability level of 0.05 [2.[

Result and desiccation

Laboratory germination percentage:(%)

The results of Table (3) showed that salinity levels
at 8 and 12 dS.m-1 significantly decreased the
seed germination percentage by 71.67 and 60.83%
compared to lower salinity levels at 1 and 4 dS.m-
1, which recorded 84.17 and 77.50% as a result of
salt stress on plants, weak seed germination,
inhibition of photosynthesis, nutrient imbalance,
oxidative stress, and membrane disturbance
[12].The results of the same table showed that the
treatment of soaking with zinc at an average of 3
g L-1 recorded the highest germination rate of
85.83% compared to the two treatments of soaking
with iron at an average of 3 g L-1 with a
germination rate of 80% and soaking with
potassium at an average of 3 g L-1 with a
germination rate of 74.17%, while the treatment of
soaking with distilled water (control treatment)
recorded the lowest germination rate of 54.17%.
This is a statement of the role of zinc Zn in
encouraging germination and growth of crop
seeds, which is considered one of the essential
micronutrients for living components in the plant
and helps in protein synthesis, sugar formation,
synthesis of plant hormones such as auxin,
membrane function, seedling activity,
photosynthesis, and also to provide protection
from biotic and abiotic stress. This is also
consistent with what was reached by [18] as
soaking sunflower seeds in zinc sulfate ZnSO4 can
alleviate the harmful effects of salinity stress and
increase sunflower productivity .
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Table 3. Effect of salinity levels and Soaking seeds treatments with nutrients for sunflower crop on the

laboratory germination percentage(%)

Soaking seeds treatments -
average - - - Salinity levels
potassium Zinc iron control
84.17 80.00 96.67 86.67 73.33 1ds
77.50 80.00 86.67 83.33 60.00 4 ds
71.67 73.33 86.67 83.33 43.33 8ds
60.83 63.33 73.33 66.67 40.00 12 ds
55 NS L.S.D
74.17 | 85.83 | 80.00 | 54.17 average
5.5 L.S.D 0.05

Plumule length (cm(

The results of Table (4) showed that the salinity
levels of 4 and 8 dS.m-1 recorded a significant
decrease in the average plumule length of (3.45
and 3.00) cm compared to the salinity level of 1
dS.m-1, which recorded the highest average
plumule length of (3.94) cm, while the salinity
level of 12 dS.m-1 recorded the lowest average
plumule length of (2.17) cm. The results of the
same table showed that the potassium soaking
treatment at an average of 3 g/L-1 was superior,
which recorded the highest rate of plumule length
of (4.15) cm compared to the zinc soaking and iron

soaking treatments, which reached (3.10 and 3.25)
cm, while the distilled water soaking treatment
(control treatment) recorded the lowest rate of
(2.05) cm. This is consistent with [10] on what
they reached in their research on treating
sunflower seeds with a potassium chloride
solution, which helped stimulate the embryo to
grow in the best way as a result of activating the
vital roles during germination, especially the
activity of sugars and enzymes and increasing the
concentration of RNA and phosphatase enzymes,
which helped increase the size and thickness of
cells in the embryonic axes .

Table 4. Effect of salinity levels and Soaking seeds with nutrients on plumule length of sunflower

seedlings (cm(

Soaking seeds treatments -
average - - - Salinity levels
potassium Zinc iron control
3.94 4.87 3.93 4.18 2.76 1ds
3.45 4.53 3.41 3.49 2.36 4 ds
3.00 4.09 2.97 3.15 181 8 ds
2.17 3.10 2.10 2.20 1.27 12 ds
0.28 NS L.S.D
4.15 310 [3.25 | 2.05 average
0.28 L.S.D 0.05

Radical length (cm(
The results of Table No. (5) showed that the
salinity levels of 4 and 8 dS.m-1 showed a
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significant decrease in the average radical length
of (2.85 and 2.28) cm compared to the salinity
level of 1 dS.m-1, which recorded the highest
average radical length of (3.47) cm, while the
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salinity level of 12 dS.m-1 recorded the lowest
average radical length of (1.66) cm. The results of
the same table showed that the treatment of
soaking with zinc at an average of 3 g L-1 was
excelled in the average length of the radical, which
reached (3.18) cm, compared to the treatments of
soaking with iron at an average of 3 g L-1, which
reached (2.40) cm, and soaking with potassium at
an average of 3 g L-1, which reached (2.63) cm,

while the treatment of soaking with distilled water
(control treatment) recorded the lowest rate, which
reached (2.04) cm, as [16] indicated in his study
on wheat seeds that soaking wheat seeds with zinc
increases the plant's resistance to salinity by
reducing the concentration of chloride and sodium
in wheat roots, and also increased the
concentration of potassium and the ratio of
potassium to sodium in the roots.

Table 5. Effect of treatments of salinity levels and soaking seeds with nutrients on the radical length of

sunflower seedlings (cm(

Soaking seeds treatments .
average - - - Salinity levels
potassium Zinc iron control
3.47 3.67 411 3.20 2.89 1ds
2.85 291 3.55 2.68 2.24 4 ds
2.28 2.29 2.88 2.14 1.80 8ds
1.66 1.64 2.18 1.58 1.24 12 ds
0.21 NS L.S.D
2.63 3.18 2.40 2.04 average
0.21 L.S.D 0.05

Plumule weight (g(

The results of Table (6) showed that the salinity
levels of 4 and 8 dS.m-1 showed a significant
decrease in the average plumule weight of (0.45
and 0.35) g compared to the salinity level of 1
dS.m-1, which recorded the highest average
plumule weight of (0.53) g, while the salinity level
of 12 dS.m-1 recorded the lowest average plumule
weight of (0.25) g. The results of the same table
showed that the potassium soaking treatment at an
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average of 3 g/L-1 was superior in the average
plumule weight of (0.50) g compared to the iron
soaking and zinc soaking treatments, which
amounted to (0.40 and 0.37) g, while the distilled
water soaking treatment (control treatment)
recorded the lowest rate of (0.32) g. The reason for
the superiority of the potassium soaking treatment
is attributed to the length of the plumule and the
strength of the seedling in germination, which was
directly reflected in the plumule weight [10 .[

ISSN 2072-3857




Euphrates Journal of Agricultural Science-16 (4). 126-133, (2024)

Taher et al.

Table 6. Effect of salinity levels and Soaking seeds treatments with nutrients on the plumule weight of

sunflower seedlings (g(

Soaking seeds treatments .
average - - - Salinity levels
potassium Zinc iron control
0.53 0.62 0.51 0.54 0.44 1ds
0.45 0.56 0.43 0.45 0.37 4 ds
0.35 0.44 0.33 0.34 0.30 8ds
0.25 0.37 0.23 0.26 0.16 12 ds
0.04 NS L.S.D
0.50 | 0.37  0.40 | 0.32 average
0.04 L.S.D 0.05

Radical weight (g(

The results of Table No. (7) showed that the
salinity levels of 8 and 12 dS.m-1 showed a
significant decrease in the average radical weight
of (0.13 and 0.12) g compared to the salinity levels
of 1 and 4 dS.m-1, which reached (0.23 and 0.17)
g. The results of the same table showed that the
treatment of soaking with zinc at an average of 3
g L-1 was excelled in the radical weight rate of
(0.18) g compared to the treatments of soaking

with iron and soaking with potassium at an
average of (0.16 and 0.17) g, while the treatment
of soaking with distilled water (control treatment)
recorded the lowest rate of (0.13) g as a result of
the increase in the radical length rate for the
treatment of soaking with zinc. This is consistent
with [16] who concluded that soaking wheat seeds
in a zinc solution helps prevent the absorption of
sodium and reduce its concentration in the plant
and prevent its harmful effect, thus increasing root
growth.

Table 7. Effect of treatments of salinity levels and soaking seeds with nutrients on the radical weight of

sunflower seedlings (g(

Soaking seeds treatments ..
average - - - Salinity levels
potassium zZinc iron control
0.23 0.24 0.25 0.23 0.20 1ds
0.17 0.18 0.20 0.17 0.13 4 ds
0.13 0.14 0.15 0.13 0.11 8 ds
0.12 0.12 0.13 0.12 0.10 12 ds
0.02 NS L.S.D
0.17 0.18 0.16 0.13 average
0.02 L.S.D 0.05
Conclusions

Soaking seeds with nutrients is not limited to
improving laboratory germination only, but it also
has a positive effect on crop growth and
productivity in the field. The possibility of

improving the germination of sunflower seeds in
saline soils by soaking them for 12 hours in a zinc
solution, especially high concentrations.

ISSN 2072-3857




Euphrates Journal of Agricultural Science-16 (4). 126-133, (2024)

Taher et al.

References

.1 Ahmad, F., Kamal, A., Singh, A,
Ashfaque, F., Alamri, S., Siddiqui, M. H., et al.
(2021). Seed priming with gibberellic acid induces
high salinity tolerance in Pisum sativum through
antioxidants, secondary metabolites and up-
regulation of antiporter genes. Plant Biol. (Stuttg).
23, 113-121. d0i:10.1111/plb.13187

2 Al-Rawi, Khasha Mahmoud, and Abdul
Aziz Mohammed Khalaf Allah (1980). Design and
analysis of agricultural experiments. Dar Al-Kutub
for Printing and Publishing. University of Mosul.
3 Association of Official Seed Analysts
(AOSA), 1988. Rules for Testing Seeds, J. Seed.
Tech. 12(3):109.

4 Aymen, E. M., Z. Kaouther, M. Ben Fredj
and H. Cherif, 2012. Seed Priming for bettr growth
and yield of safflower (Carthamus tinctorius(
Under saline condition , Journal of Stress
Physiology & Biotechnology, 8( 3): 135 — 143.

5 Bhardwaj, A., Dagar, V., Khan, M. O.,
Aggarwal, A., Alvarado, R., Kumar, M., et al.
(2022). Smart 10T and machine learning-based
framework for water quality assessment and
device component monitoring. Environ. Sci.
Pollut. Res. Int. 29 (30), 46018-46036.
d0i:10.1007/s11356-022-19014-3

.6 Butt, A., Umer, S., & Altaf, R. (2020). "
PERFORMANCE OF TWO HYBRIDS OF
Helianthus annuus L. (SUNFLOWER) UNDER
THE STRESS OF HEAVY METALS i.e. ZINC
AND COPPER." Journal Clean WAS
(JCleanWAS) 4(1) 08-11

i Dang, K. Mu, J. Tian, H. Gao, D. Zhou, H.
Guo, L. Shao, X. Geng, Y. and Zhang, Q, 2024 .
Zinc regulation of chlorophyll fluorescence and
carbohydrate metabolism in saline-sodic stressed
rice seedlings. Journal BMC Plant Biology. For
Agri. Sei. 12 (4):24-464.

.8 do Espirito Santo Pereira, A., Caixeta
Oliveira, H., Fernandes Fraceto, L., and Santaella,
C. (2021). Nanotechnology potential in seed
priming for sustainable agriculture. Nanomaterials
11 (2), 267. doi:10.3390/nan011020267

132

9 FAO (2023). "Soil Salinity and Its Impact
on Agriculture: Global Overview." Food and
Agriculture Organization of the United Nations
Report. doi: 10.18356/xyz123.

.10 Habib, Mara Ismail and Ahmed Rajab
Mohammed Al-Rawi (2017). The effect of seed
activation with potassium chloride solution on
germination characteristics and seedling strength
of sunflower crop (Helianthus Annuus L.).. Anbar
Journal of Agricultural Sciences 15 (2.(

A1 Hampton, J. H and D. M. Tekrony, 1995.
Handbook of Vigor Test Methods 3ed Edn.
International Seed Testing Association (ISTA),
Zurich.117.

12 Hannachi, S.; Steppe, K.; Eloudi, M.;
Mechi, L.; Babhrini, I.; Van Labeke, M.C. Salt
stress induced changes in photosynthesis and
metabolic profiles of one tolerant (‘Bonica’) and
one sensitive (‘Black beauty’) eggplant cultivars
(Solanum melongena L.). Plants 2022, 11, 590.

A3 Jan, M. T., & Hadi, F. (2019). "Impact of
Crop Residue Management on Soil Health and
Crop Productivity: A Review." Journal of Soil
Science and Plant Nutrition, 19(4), 736-754.

14 LYNCH J.P., MOONEY S.J., STROCK
C.F., SCHNEIDER H.M. 2022. Future roots for
future soils. Plant, Cell & Environment. Vol. 45(3)
p. 620-636.

15 Ma, T., Zeng, W., Lei, G., Wu, J., Huang,
J., 2021. Predicting the rooting depth, dynamic
root distribution and the yield of sunflower under
different soil salinity and nitrogen applications.
Ind. Crop. Prod. 170, 113749.
https://doi.org/10.1016/j.indcrop.2021. 113749.
.16 Muhammad, Saad Abdullah Hamid and
Wagas Mahmoud Al-Jubouri (2024). The effect of
levels and methods of adding zinc on the growth
and yield of wheat grown in saline soil. Anbar
Journal of Agricultural Sciences 22 (1). Mahmoud
A. A. Kh. (2004). Vegetable plants, propagation,
nurseries, plant cell and tissue culture. Knowledge
Establishment, Alexandria, pp. 258-260.

17 Richter JA, Erban A, Kopka J, Zorb C.
Metabolic contribution to salt stress in two maize

ISSN 2072-3857




Euphrates Journal of Agricultural Science-16 (4). 126-133, (2024)

Taher et al.

hybrids with contrasting resistance. Plant Science.
2015;233:107-15

18 Salem, M. A. (2021). "Innovations in Crop
Residue Management for Sustainable Agriculture.”
Sustainable Agriculture Reviews, 50, 127-144.

.19 Sheteiwy, M. S., Shao, H., Qi, W., Daly,
P., Sharma, A., Shaghaleh, H., et al. (2021). Seed
priming and foliar application with jasmonic acid
enhance salinity stress tolerance of soybean (

133

Glycine max L. ) seedlings. J. Sci. Food Agric.
101 (5), 2027-2041. doi:10.1002/jsfa.10822

.20 Wang C, Deng P, Chen L, Wang X, Ma H,
Hu W, ... He G (2013a). A wheat WRKY
transcription factor TaWRKY10 confers tolerance
to multiple abiotic stresses in transgenic tobacco.
PloS One 8:e65120-e65120.

ISSN 2072-3857




