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Evaluation of quantitative and qualitative yield of maize (zea mays L.)
in response to micronutrient spraying under water stress conditions
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Table 2. Analysis of variance for grain yield and related traits in maize
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Table 3. Mean comparison for the effects of irrigation stress and micronutrient fertilizer
application on the studied traits of maize
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Means followed by the same letters are not significantly different by Duncan's test at 5%

probability level.
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Table 4. Mean comparison of the interaction effects of irrigation stress and micronutrient
fertilizer application on the studied traits of maize
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Means followed by the same letters are not significantly different by Duncan's test at 5%

probability level.
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Introduction: Maize (Zea mays L.) is a tropical cereal from the family of grasses
(Gramineae) belonging to monocotyledonous plants. It is one of the strategic
crop plants due to a number of reasons including its high importance in human
nutrition and animal feeding as well as its wide adaptability to temperate and
tropical climatic zones (Normohamadi et al., 2010). Water is a key element in crop
production. Crop yields are restricted by both biotic and abiotic stresses in many
regions of the world, which in consequence leads to a considerable difference
between crop potential and actual yields. Moisture shortage at any crop growth
stages can cause reduced water and nutrients absorption and limited translocation
of photosynthates, ultimately leading to reduced grain or final yield. The optimal
use of water in agricultural production is of great importance, particularly, in the
regions where arid and semi-arid climate conditions are dominant, which comprise
two-thirds of Iran's land area. The pollination stage of maize development is
the most susceptible to drought stress. Water deficit stress at pollination stage
can cause increased percentage of aborted fertilized ovules. (Ma et al., 2012).
Since Khuzestan has suitable condition for grain maize production and because
of lack of study on the effect of micronutrients on maize yield performance,
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this study was conducted to evaluate quantitative and qualitative yields of maize
in respons to foliage spraying of micronutrients under water stress conditions

Materials and Methods: This research was carried out in 2016 in Ahvaz with a
longitude of E 48°40" and a latitude of N 31°20" at an elevation of 22.5 m above sea
level . The experimental layout was split split plot in a randomized complete block
design with three replications. The treatments included three levels of irrigation
stress: 60, 90 and 120 mm evaporation from class A evaporation pan in the main
plots and spraying of complete micronutrient fertilizers in three levels (non-
spraying, foliar spray of 2 per a thousand and 5 per a thousand) in the sub plots.
Each experimental plot consisted of six 5-m long rows spaced 75 cm apart. The
distance between seeds on row was 17 cm and plant density was 75000 plants/ha.
The data were subjected to variance analysis using SAS statistical software (9.1
version) and means of data were compared by Duncan test at 5 % probability level.

Results and Discussion: The results showed that irrigation stress and micronutrient
spraying had a significant effect on maize yield, grain no/ear, chlorophyll index,
protein yield, percentage of iron and zinc in grain.The highest (5750.8 kg/ha)
and the lowest (4140.3 kg/ha) grain yields were respectively obtained from 60
mm and 120 mm evaporation rates from the pan. The main cause of grain yield
reduction under drought stress treatments could be attributed to the decreased
number of seeds per ear. Water deficit stress reduces the transfer of photosynthetic
materials from the leaves to the other plant parts, particularly, to the grains. Water
stress accelerates grain maturity, and as a consequence, in addition to decreasing
photosynthesis, it leads to reduced grain yield. The maize grain yield was also
affected by interaction of irrigation and micronutrient application at the 1 %
probability level. The highest grain yield of 6050.82 kg/ha was obtained with the
evaporation rate of 60 mm and micronutrient spray of 2 per a thousand. The lowest
grain yield of 3870.39 kg/ha was related to the evaporation rate of 60 mm with
no micronutrient application. In this experiment, spray of micronutrient fertilizer
decreased the yield reduction arising from irrigation stress by 38 %. The maize
grain protein content was impacted by the irrigation treatments and micronutrient
fertilizer application at the 5 % probability level. It is reported that zinc and
iron micronutrients can positively contribute to the maize grain yield and grain
protein content, especially under water deficit conditions (Ghotavi et al., 2011).

Conclusion: The results of this study showed that soluble micronutrient elements
alleviated the grain yield damage of maize due to irrigation stress. Reduced uptake
of iron and zinc by plants in the arid and semi-arid soils necessitates the foliar
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spraying of elements to increase the quantities of micronutrient elements in the plant.
Keywords: Chlorophyll index, grain yield, iron percentage, protein yield
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