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Objective: In order to study the effect of nitrogen splitting and supplemental
irrigation on yield, yield components and oil percentage of sunflower a factorial
experiment was conducted based on randomized complete block design on farm
research of Gonbad University with three replications during crop year of 2019.
Methods: Treatments in this experiment included nitrogen splitting (none
consumption of nitrogen (as control), 25% of nitrogen at planting time and 75%
before flowering, 50% of nitrogen at planting time and 50% before flowering and
75% of nitrogen at planting and 25% before flowering and supplemental irrigation
(none irrigation ((as control)), supplementary irrigation at flowering stage,
supplemental irrigation at grain filling stage, supplemental irrigation at flowering
stage and grain filling stages) in four levels.

Results: The results showed that consumption of 25% nitrogen at planting time
and 75% before flowering led to the highest increase in number of grains per row,
number of grains per head, one thousand-grain weight, grain yield (4318 kg.ha')
and harvest index. Consumption of 75% nitrogen at planting time and 25% before
flowering increased the number of rows per capita. None consumption of nitrogen
increased oil percent though oil yield decreased. Irrigation at flowering and grain
filling stages increased the number of grain per capita, grain weight, and grain
yield (4427 kg.ha't).

Conclusion: According to the results, irrigation at flowering and grain filling
stages as well as application of 25% nitrogen at planting time and 75% before
flowering is suitable to achieve optimum sunflower yield.

Cite this article: Safari, A., Nakhzari Moghaddam, A., Rahemi Karizaki, A., & Salahi Farahi, M. (2023). Effect of
nitrogen splitting and supplemental irrigation on yield, yield components, and oil percentage of sunflower. Journal of
Crops Improvement, 25 (3), 521-532. DOI: https://doi.org/10.22059/jci.2022.322002.2536
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Objective: Environmental stress, especially drought stress, is one of the most important
factors that reduce the growth and development of oil plants such as rapeseed in arid
and semi-arid regions. The purpose of this research is to investigate the effect of
biochar and biosulfur on seed yield and some ecophysiological traits of rapeseed under
drought stress conditions in winter cultivation.

Methods: This research was carried out in form of a factorial split-plot with
randomized complete block design having three replications in 2019 in Karaj. In this
experiment, irrigation treatment witnessed three levels of 30%, 60%, and 100% of crop
capacity as main plots, while biochar treatment saw three levels of no application and
application of three and six tons per hectare and biosulfur treatment, two levels of
application and non-application as plots. Subsidiaries were considered.

Results: It was found that drought stress had a significant effect on the seed and
oil yield of rapeseed. Thus, the amount of these traits in drought stress showed a
decrease of 50% and 52%, respectively, compared to the control. Also, the use of
six tons per hectare of biochar had increased by 49% and 36% in terms of its
number of pods per plant and the number of seeds per pod. Also, the interaction
effect of biosulfur application and the use of six tons of biochar had the greatest
effect on the traits of the number of pods per plant and harvest index.

Conclusion: The results showed that the use of biofertilizers can be used as a suitable
method to increase the yield of rapeseed. Increasing oil percentage and grain yield will
ultimately increase the field and economic yield (oil) of the rapeseed plant.
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Objective: Seed priming is the simplest and the best method to increase seed
germination speed.

Methods: To address this, in a study aimed at the effect of priming of different barley
(Hordeum vulgare L.) cultivars on various germination characteristics, in the form of a
factorial experiment was conducted using a completely randomized design with four
replications in the research greenhouse of the Agricultural and Natural Resources
Research Center of Hamadan province in 2022. Treatments including priming of seeds
with fertilizers 1. Biozar, 2. Seafull amino zinc, 3. Sabzine, 4. Royesh, 5. Ecobooster,
and 6. control (no fertilizer application), and different barley cultivars including Jolgeh,
Bahman, Azaran, Abidar, Ghaflan, and Sahand.

Results: The results indicated a significant effect of seed priming on the evaluated
characteristics compared to the control treatment. The highest enzyme activities of
catalase (0.117 Unit/ml) and peroxidase (85.08 Unit/ml) were obtained in
seedlings obtained from seeds priming with Seafull amino zinc, which were 72
and 33% more than control treatments, respectively. The highest seedling vigor
index was related to the seeds priming with seafull amino zinc fertilizer (26.55),
which was significantly higher than the control treatment (22.84) and other
treatments. Also, the germination percentage of seeds priming with seafull amino
zinc fertilizer was significantly higher (3.5%) than the control.

Conclusion: Considering that seed priming is a cost-effective and easy method
and at the same time it is simple and does not require complex technical
knowledge, it can be easily implemented by farmers. Therefore, this method is
recommended to improve germination, seedling growth, and the quality and
strength of barley seeds.
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Objective: This research was carried out in order to investigate the effect of irrigation
regimes on morphological traits of root and shoot of safflower genotypes.

Methods: A field experiment has been conducted via polyvinyl chloride (PVVC) pipes
at research field of Seed and Plant Improvement Institute in Karaj, during 2019-2020.
A factorial experiment has been laid out in a randomized complete block design with
three replications. This study deals with six genotypes of safflower (VVaramin landrace,
Hamand landrace, Kazakhstan genotype and Amir, Goldasht and Pernian cultivars) in
two irrigation regimes, including full irrigation (control) and drought stress (Irrigation
after depletion of 40% and 80% of soil available moisture respectively) treatments.
Results: The results showed that under drought stress conditions, root length and root
diameter have increased by 28.6% and 13.6%, respectively and root dry weight, leaf
relative water content (RWC), number of bolls, number of seeds per plant and seed
yield per plot and was decreased by 23.6%, 15.2%, 25.4%, 63.3%, and 74.9%,
respectively. Under full irrigation conditions, Amir with suitable root system (root dry
weight 7.7 g and root length 71 cm) and maximum number of seeds had the highest
seed yield (5.03 g per plot). In addition, under drought stress conditions, Amir cultivar
had early flowering, maximum root dry weight and length, highest activity of catalase
and peroxidase enzymes, and the highest seed yield per plot (1.67 g).

Conclusion: Generally, Amir cultivar had more seed yield due to having a suitable root
system and superior agronomic characteristics and was selected as the superior
genotype.
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Objective: World food security depends on two major cereal crops, wheat and
rice, Where wheat is more important for its market value and production amount.
Grain yield is determined by the achievement and distribution of assimilates in
sink organs. Sink size in wheat depends on the number of spikelets per spike,
grains number per spikelet as well as the grain weight. Hence, mcreasm% spikelet
number and sink size is one of the most important breeding targets of wheat. The
otg_ect of the present study was investigation the genetic of spikes and spikelets in
a divers bread wheat population for number of spiklets per spike.
Methods: In a bread wheat breeding program for transferring the awn character
from Mahdavi to Roshan cultivar, in the second generation of the third backcross
(BCsF2), a single plant with large spikes was observed. The mentioned genotype
was purified after several selfing. The pure line was named as Roshan-D-01. After
the fourth backcross of Roshan-D-01 with the recurrent parent (Roshan) and a
sel_flnq generation, a near isogenic ﬁopulatlon (BC4F2) was developed to study
spike length. Spike length along with its related traits was studied in the current
population at the research field of Shahid-Bahonar University of Kerman, during
rowing seasons of 2020-2021. o
esults: The spike length with the heritability of 0.61 and the response_to
selection of 14.03% showed a negative significant correlation with days to heading
(r=-0.44"") and a positive significant correlation with other traits. Days to heading
had a negative significant correlation with all studied traits at this research. This
result showed the positive effect of earl¥ hea_dingl_on sPike related traits. Among
studied traits, flag leaf area with general heritability of 0.53, positive significant
correlation with spike length (r=0.607"), the highest Phenotypic and genotypic
diversity (PCV=28.5 and GCV=20.69), showed the most response to selection
(%R=25.45). The positive correlation between flag leaf area and spike related
traits_indicate the importance of flag leaf area in improving wheat grain yield.
Distribution frequency graph of progenies for spike length, spikelet number per
spike and grains number per spike showed that these traits have quantitative
inheritance and follow the normal distribution. Transgressive segregation observed
for studied traits and the presence of elite lines, in comparison with parents, in the
current population allows the introduction of large spikes genotypes with high
rains number per spike to develop high-yielding cultivars. .
onclusion: Due to high diversity and transgressive segregation observed in the
present stud¥, the current population can represent a rich source of spike
morphology for use in wheat breeding programs aimed for increasing grain yield
potential via increasing grain number. Negative correlation of days to head_ing
with spike related traits indicates the positive effect of early heading on grain yiel
of bread wheat, especially under end season drought and heat stress conditions.
Due to the high, positive and significant correlation between the spike length and
flag leaf area, selection for larger flag leaf area could improve grain yield.
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Objective: In order to present a new, non-destructive, accurate, and fast method
for estimating the nitrogen content of corn, Unmanned Aerial Vehicle (UAV)
multispectral sensing technology was used.

Methods: The experiments were performed based on a randomized complete
block design in four levels of nitrogen fertilizer (zero, 50, 100, and 150%) in
Varamin in 2018. Sampling was carried out in two stages of fertilization (8-leaf
Stage and Tasseling Stage). Multispectral aerial imaging and ground sampling was
performed one week after each fertilizer application. After processing aerial
imagery, vegetation indices were calculated and their correlation with the results
of ground sampling was determined.

Results: Based on the results obtained from the correlation coefficients (r) and
best subsets regression, among the spectral vegetation indices, Normalized
Difference Vegetation Index (NDVI), Nitrogen Reflectance Index (NIR), and
Modified Triangular  Vegetation Index2 (MTVI2) indices in both
eight leaf collar (\V8) and tasseling (VT) of maize growth stage was identified as
the best indicator to estimate the nitrogen content of forage maize. At VT, a
positive and significant relationship was obtained between NDVI (R?= 0.86,
P<0.001), NRI (R%= 0.70, P<0.001) and MTVI2 (R2= 0.46, P<0.01) indices with
maize nitrogen content.

Conclusion: It can be concluded that UAV multispectral imaging provides
acceptable accuracy in determining the nitrogen content of maize. This technology
can help farmers to determine the appropriate time of fertilization.
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Objective: In addition to improving root growth and increasing the absorption of
nutrients by plants, mycorrhizae affect the availability and different forms of heavy
metals in the soil. This study investigated the effect of two mycorrhizal species on the
partitioning of cadmium element and also the absorption of this element by persian
clover.

Methods: This experiment was carried out in a completely randomized design by
factorial method with three replications with three levels of mycorrhiza (without
mycorrhizae, funnelliformis mosseae and rhizophagus intraradices) and two levels of
cadmium (0 and 10 mg.kg'?) in the research greenhouse of the Faculty of Agriculture of
Ferdowsi University of Mashhad in 2018. After harvesting the plant, the dry weight of
the shoot and root as well as the concentration of cadmium in these two parts of the
plant were measured. Two parameters of mycorrhizal colonization and contribution of
mycorrhizal participation in cadmium uptake by shoots and roots were measured.
Finally, the effect of experimental treatments on the chemical forms of cadmium in the
soil was measured.

Results: The results showed that cadmium caused an increase of 8.7% and a decrease
of 31.5% in amount of colonization of funnelliformis mosseae and rhizophagus
intraradices. Cadmium decreased the shoot dry weight by 28.7%. The behavior of two
mycorrhizal species on the concentration of cadmium in the shoots and roots of persian
clover was different. The presence of funnelliformis mosseae caused a significant
(P<0.05) and 55.1% decrease in cadmium concentration of clover shoot and a 1.23-fold
increase in concentration of this metal in plant roots. The measured decrease in the
concentration of cadmium in the roots and shoots of clover in rhizo treatment was
145% and 14.3%, respectively, compared to the control. The carbonate form of
cadmium had the highest amount of this metal in control soil (1.08 mg/kg) and
contaminated soil (4.19 mg/kg). Mycorrhiza colonization of plant in control soil had no
significant effect (P<0.05) on the concentration of different forms of cadmium.
Conclusion: Considering the increase of 70 (funnelliformis mosseae) and 63
(rhizophagus intraradices) percent of plant dry weight in contaminated soil in presence
of mycorrhiza, as well as the low price of these fungi inoculum (80,000 Rials per
kilogram at the time of purchase), the use of this microorganism can be a suitable
solution in soils contaminated with heavy metals in greenhouse conditions.
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