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performance. In this regard, a study was conducted with the aim of investigating
the yield and yield components of Panicum millet plant under the conditions of
combined stresses of salinity and privation of irrigation as a split plot experiment
in a randomized complete block design with three replications and 48 treatments
Keywords: at the research farm, Faculty of Agriculture, llam University. Treatments included

four levels of irrigation including 0.63 (irrigation water salinity), 3, 5 and 8 dS/m
(S1, Sz, Sz and Sy respectively) and four irrigation levels including 100, 80, 60 and
40 (w1, w2, w3 and w4 respectively) percentage of water requirement was done
by weight method. The traits studied included leaf-to-stem weight ratio panicle
length, plant height, shoot weight, thousand seed weight, seed yield and harvest
index. The results showed that the applied salinity stress levels had a significant
effect on harvest index traits, seed yield, thousand seed weight, shoot weight,
panicle length and plant height at the five percent probability level and there was
no significant difference only on the leaf-to-stem weight ratio trait. Also, different
irrigation treatments also made a significant difference on all the mentioned traits
at the five percent probability level. The combined effect of salinity and low
irrigation stress on all traits except for panicle length was significant at the five
percent probability level. Millet in the conditions of no stress (S;W1) and the
highest level of stress (SsWs) applied in this study could yield 3.76 and 1.71 tons
per hectare, respectively. Considering the small difference in product
performance with the control treatment, S;W,, SiW, and S3Wi treatments are
suggested.
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Introduction

Millet is a traditional cereal in dry and semi-arid areas of tropical climates. From the point of view of
the importance of the millet plant, it ranks sixth after wheat, rice, corn, barley and sorghum (Nasirpour
and Zakernjad, 2017) Despite the high agricultural importance of millet in the past and their special
place in traditional agriculture, little research has been done regarding the effects of drought stress on
the yield and yield components of this plant (Nabati and Razwani-Moghadam, 2019). Millet has a
spreading root and produces only one seminal root during germination. Millet rooting takes place
slowly, but after completing this process, their growth accelerates significantly. One of the important
factors of this plant is its resistance to day length and early maturity (Salamati et al., 2009). The first
period of millet growth is associated with sensitivity to salinity, but after going through the initial stages
of growth, it shows high resistance without reducing the yield, for this reason, in some places in irrigated
land, they are used to improve saline soils. Among the millet producing provinces, Kerman, Isfahan,
Khorasan and Mazandaran can be mentioned (Kazemi Arbat, 1384). The privation of irrigation water
with good quality, lack of rainfall in the country and the presence of brackish or brackish water sources
are among the factors of the loss of soil resources (Yamada et al., 2016). Therefore, it is necessary not
only to make serious efforts to improve the use of quality water resources (to reduce the salinization of
agricultural lands), but also to expand the production of resistant crops in these areas. During the last
decades, various solutions have been used to exploit saline water and soil in Iran. Suaeda aegyptiaca
are plants that can complete their life cycle under salinity stress conditions (Yensen, 2006).

Materials and Methods

1) Location and characteristics of the studied area: The present research was conducted in the form of
an experiment in the form of a split plot design based on a completely randomized block design with
three treatments and three replications at the research farm, Faculty of Agriculture, llam University
during growing season in 2022.

2) Agricultural operations: The operation of bed preparation and land preparation was carried out in
May 2022 by plowing, disking and leveling the land. Then plots with dimensions of 2 x 2 meters was
created. In order to achieve the objectives of the research, this research was carried out at four salinity
levels, including water in the research farm of Ilam University (as a control treatment with an average
electrical conductivity of 0.63 dS/m), 3 (salinity tolerable by the plant), 5 and 8 dS(respectively Si, Sz,
Ss and S;) as the main factor and four irrigation levels including 100, 80, 60 and 40 (respectively w1,
w2, w3 and w4) percentage of water requirement as a secondary factor in three iterations (R1, R. and
Rs) was cultivated in the field.

3) Mixing and creation of saline water: Considering that one of the goals of this research is to investigate
the effect of salinity stress on the yield response of the crop, therefore, the existence of water sources
with different salinities in the research farm of llam University is considered as one of the requirements
for carrying out the project. The water of the Shore River located in Mehran city was used to apply
salinity treatment.

4) Sampling and analysis of samples: In order to determine the yield and yield components of Peshahang
millet in the seed ripening stage (the growth period of the millet plant was 90 days until the seeds fully
ripen), sampling was done from the aerial parts of the plant. In this way, 5 samples of each repetition
(three repetitions) were randomly prepared from the studied species. All the samples were taken from
one centimeter of the soil surface (including leaves, stems, spikes and seeds) in the amount of 300 grams
and were placed in special bags and immediately transferred to the laboratory. Then its performance
and performance components were measured and analyzed using SAS software.

Results
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The amount of water consumed by the millet plant for the control treatment was 9660 cubic meters
during the growth period. This amount was calculated and consumed for the treatments of 80, 60 and
40% irrigation water respectively 7728, 5796 and 3864 cubic meters. Examining the results of the
variance analysis of the indicators measured in the experiment showed that the effect of salinity stress
levels on the attributes of plant height, harvest index, grain yield, thousand seed weight, aerial body
weight (plant biomass) and panicle length is at the probability level of one percent was significant.
Also, different irrigation treatments had a significant effect on all tested traits at the probability level of
1%. The interaction (combination) effect of salinity and irrigation stress was also significant on leaf-to-
stem weight ratio, plant height, aerial organ weight, thousand seed weight, seed yield and harvest index
at the five percent probability level.

Discussion and Conclusion

In this research, the yield and yield components of millet plant under salinity stress and deficit irrigation
in llam province were investigated, and the results obtained from the research are presented below:

* The results showed that by applying salinity stress, the yield and yield components of millet plants
were significantly affected at the five percent probability level in all tested traits, except for the leaf-to-
stem weight ratio trait.

*Also, the results showed that between the control treatment and the S;W, treatment, we see a decrease
of 29 grams of seed yield per square meter, that is, by accepting this decrease in yield, 20% of the
irrigation water for the millet plant can be reduced.

* The results of comparing the average yield of millet showed that there is no significant difference
between the treatments of 3 and 5 dS/m irrigation water salinity and this shows the resistance of the
millet plant to the increase in irrigation water salinity.

* In general, due to millet's resistance to salinity and deficit irrigation and its acceptable performance in
unfavorable environmental conditions, this plant can be used as a suitable option in grain production.
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