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Introduction

In recent years, due to the excessive consumption of agricultural inputs, especially chemical fertilizers and
common methods of crop production, problems have arisen that have led to more attention to sustainable
agriculture. Zeolite is a natural mineral with nutritional value and can be considered a step toward achieving
sustainable agriculture.

Materials and Methods

In order to investigate the effect of type and amount of zeolite on the yield of common millet, an experiment
was conducted in the crop year of 2017-17 at the research farm of the Faculty of Agriculture of Birjand
University. This factorial experiment was performed using a randomized complete block design with three
replications. Experimental treatments included two types of calcium and potash zeolites in two forms of powder
and granules, which were considered at two levels (5 and 10 tons per hectare) with a control treatment without
zeolite. In this study, common millet (Pursu) was used for cultivation.

Results and Discussion

The number of clusters per plant: Analysis of variance of data showed that the effect of treatment on this trait
was not statistically significant at the level of 5% probability. However, the control treatment had fewer clusters
than the potassium powder and granular treatments of 10 tons per hectare and the calcic powder and granule
treatments of 10 tons per hectare. Also, the control treatment had more clusters than the calcium granular and
powder treatments of 5 tons per hectare and the potassium granular and powder treatments of 5 tons per hectare.
A comparison of the average effect of zeolite content on the number of clusters per plant showed that increasing
the application of zeolite from 5 tons per hectare to 10 tons per hectare caused a significant increase in the
number of clusters per millet plant at a probability level of 5%.

Thousand-grain weight: Analysis of variance of 1000-grain weight data as a treatment, to compare with the
zeolite control treatment, showed that the effect of zeolite treatment on millet 1000-grain weight was significant
at 5% probability level. The factorial variance analysis results showed that the simple effect of zeolite type on
1000-grain weight was significant at 5% probability level. But the simple effect of zeolite content as well as the
interaction effect of type and amount of zeolite on this trait was not significant.

Grain yield: The results of analysis of variance of grain yield data to compare treatments containing zeolite
with control treatment without zeolite showed that the effect of zeolite treatment on grain yield was significant at

1- M.Sc. of Agroecology, Department of Plant Production and Genetics, Faculty of Agriculture, Birjand University,
Birjand, Iran.

2- Professor, Department of Plant Production and Genetics, Faculty of Agriculture, Birjand University, Birjand, Iran

3- Professor, Department of Water Science and Engineering, Faculty of Agriculture, Birjand University, Birjand, Iran
4- Teacher, Department of Plant Production and Genetics, Faculty of Agriculture, Birjand University, Birjand, Iran

(*- Corresponding author's Email: mabehdani@birjand.ac.ir)



https://agry.um.ac.ir/
https://agry.um.ac.ir/journal/about?lang=en
https://agry.um.ac.ir/journal/about?lang=en
https://orcid.org/0000-0001-6182-700X
https://doi.org/10.22067/agry.2022.70664.1046

VFo¥ bl « Yo loid 3O alr «(g5sbins’ owbcls pgs 4y pits YYY

the level of 1% probability. The factorial analysis of variance showed that the simple effect of zeolite content at
1% probability level and the effect of type and amount of zeolite at 5% probability level on grain yield were
significant. Nevertheless, the simple effect of zeolite type had no significant effect on this factor. Comparing the
average amount of zeolite on grain yield showed that increasing the amount of zeolite increased millet grain
yield at a probability level of 5%.

Water use efficiency: The results showed a significant effect of zeolite treatment on water use efficiency at a
probability level of 1%. The results of variance for water use efficiency showed that this trait was significantly
affected by the simple effect of zeolite content and the interaction between type and amount of zeolite at 5%
level, but the effect of zeolite type on it was not significant. Comparing the average amount of zeolite on water
use efficiency showed a statistically significant difference between the application of 5 and 10 tons per hectare of
zeolite at the level of one percent.

Conclusion

The results showed that the application of different types of zeolite caused a significant increase in 1000-
grain weight and number of grains per panicle at a probability level of 5% and grain yield, water use efficiency
at a probability level of one percent compared to control treatment (no application of zeolite). Increasing the
application of zeolite from 5 to 10 tons per hectare significantly increased the number of spikes per plant,
number of seeds per spike, 1000-seed weight, biological yield, grain yield, and water use efficiency. Therefore,
with the optimal use of this fertilizer, the effects of drought stress on plants are somewhat reduced, and it is
recommended for using in dry areas.
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Fig. 3- Effect of zeolite treatment on the number of grain per millet spikes (comparison with control).
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Table 2- Analysis of variance of the number of tiller per plant, number of spikes per plant, number of grains per panicle,

1000-grain weight, grain weight, and water use efficiency in common millet under the influence of type and amount of
zeolite (As a factorial)

©lapo (ke
Mean of squares
i olis “-‘?ﬁ— dy dlasi adgd ol Al Wil a5 Syan 21,8
sov Sl g Gy A Weightof iy s Shee <!
df Number of Number of ~ Number one Grain yield Water
tillersper  spikesper  of grains thousand consumption
plant plant per spike seeds efficiency
S5k 2 191.79 " 0.60 " 0.046 ™ 0.0059 " 11969.54 0.0004 s
Block
Acdg; &5 . 3 153.99 ™ 0.26™ 0.077 0.21" 26237.7"™ 0.0009 ™
Type of zeolite
Bedg jlie - wx . - - -
. 1 1221.35 5.81 0.1066 0.36 134550.37 0.0047
Amount of zeolite
AB o gy 3 43.48 ™ 1.18" 0.0311 ™ 0.021 ™ 60430.37" 0.0021"
Type and amount
s 14 124.82 0.79 0.0529 0.059 12017.44 0.0004
Error
u"“g\;’u)w - 18.01 9.28 15.57 5.89 14.91 491

*and **: Significant at the 5% and 1% probability levels, respectively, ns: non- significant.
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