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conservation tillage has attracted considerable attention due to its role in
preventing erosion, maintaining soil organic matter, preserving soil moisture,
and reducing water loss. This study aimed to compare different conservation
tillage methods under periodical irrigation conditions with a conventional
tillage method under continuous irrigation conditions (control treatment) for
rice cultivation over two years (2020-2021). The experiment was conducted
using a randomized complete block design with three replications at the
Shavoor Station of the Khuzestan Agricultural Research Center. The treatments
included four conservation tillage methods: no-till, chisel with disc, chisel
packer, once disc, under periodical irrigation conditions, and conventional
method: (control treatment: moldboard plow with twice disc under continuous
irrigation conditions). The results of agronomic traits showed that there was no
significant difference between different tillage-irrigation methods in terms of
yield and agronomic traits, except for thousand-grain weight. Comparison of
means showed that, no-till, chisel with disc, chisel packer, once disc, under
periodical irrigation conditions, had 3137, 2900, 2892, and 2940 kg.ha-1
respectively, and control treatment had 3509 kg.ha-1 in yield. In terms of seed
weight, the four conservation tillage methods under periodical irrigation
conditions were at the same level and between 19.3 and 19.6 grams, but the
control treatment achieved the highest amount with 20.6 grams. Also, the results
showed that there was a significant difference among different tillage-irrigation
methods in terms of applied water and water productivity. Comparison of the
means showed that the control treatment with 41084 and no-tillage- periodical
irrigation with 22753 m3.ha-1 had the highest and lowest applied water,
respectively. Also, in terms of water productivity, the no-tillage periodical
irrigation with 0.128 and control treatment with 0.084 kg.m-3 obtained the
highest and lowest values, respectively.
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EXTENDED ABSTRACT

Introduction

Conservation tillage is one of the important
foundations of sustainable agriculture. The
transition from conventional tillage to
conservation tillage is underway in many
developing countries. The advantages of
conservation tillage compared to
conventional tillage, depending on different
conditions, can include reduced energy
consumption, reduced water and wind
erosion, less labor required, increased soil
organic matter, and reduced operation time
and increased operational efficiency. Also, a
more important issue is reducing water
consumption and increasing its productivity
in agriculture, in which conservation tillage
can play a role. Drought and climate change
have made water issues a top priority in all
fields, so conservation tillage on the one hand,
and water-reduction patterns on the other, are
being developed, taking into account the
advantages of each. Therefore, in order to
protect the soil and increase its productivity in
reduced-tillage or no-tillage systems and also
to reduce water consumption in periodical
irrigation methods, considering recent
droughts and climate change conditions, such
a study was conducted. This study aimed to
compare different conservation tillage
methods under periodical irrigation and
control conditions (conventional tillage-
continuous irrigation method used by most
farmers).

Material and Methods

This study aimed to compare different
conservation tillage methods under periodical
irrigation conditions, and the conventional
tillage method under continuous irrigation
conditions (control treatment) of rice, for two
years (2020-2021) in a randomized complete
block design with three replications, at the
Shavoor  Station of the Khuzestan
Agricultural Research Center. The treatments
included four conservation tillage methods:
no-till, chisel with disc, chisel packer, once
disc, under periodical irrigation conditions,
and conventional method: (Control treatment:
moldboard plow with twice disc under

continuous  irrigation conditions). The
measured indicators included yield and yield
components, including seed germination
percentage, plant height, number of clusters
per square meter, number of grains per
cluster, harvest index, thousand grain weight,
and biological yield. Also, economic
indicators such as costs and incomes and two
important indicators of irrigation water,
including applied water and water
productivity, were measured and evaluated.
After completing the measurements and
performing analysis of variance (ANOVA)
using MSTATC software, comparison of the
means of the indicators was performed using
Duncan's multiple range test.

Results and Discussion

The combined analysis of variance indicated
no significant differences among the tillage—
irrigation methods between different tillage-
irrigation methods in terms of yield and
agronomic traits, except for thousand-grain
weight. Also, the interaction effect of these
methods with year did not have a significant
difference in yield or any of the traits.
Comparison of means showed that among
different tillage- irrigation methods, no-till,
chisel with disc, chisel packer, once disc,
under periodical irrigation conditions, had
3137, 2900, 2892, and 2940 kgha’
respectively, and  control  treatment
(moldboard plow with twice disc under
continuous irrigation conditions) had 3509
kg.ha! in yield. In terms of seed weight, the
four conservation tillage methods under
periodical irrigation conditions were at the
same level and between 19.3 and 19.6 grams,
but the conventional tillage method under
continuous irrigation conditions achieved the
highest amount, with about 5 percent more
and with 20.6 grams. In terms of biological
yield, the control was relatively higher than
the other methods with 11026 kg.ha™!, and the
lowest biological yield with 9936 kg.ha
belonged to the chisel packer- periodical
irrigation. Also, the results showed that there
was a significant difference among different
tillage-irrigation methods in terms of applied
water and water productivity, but no
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significant difference was observed in the
interaction between tillage-irrigation methods
and year in these two indices. Comparison of
the means showed that the control treatment
(moldboard plow with twice disc under
continuous irrigation conditions) with 41084
and no-tillage- periodical irrigation with
22753 m*ha! had the highest and lowest
applied water, respectively. Also, in terms of
water productivity, the no-tillage periodical
irrigation with 0.128 and control treatment
with 0.084 kg.m™ obtained the highest and
lowest values, respectively. In terms of cost,
the control treatment had the highest cost, and
the no-till-periodical irrigation method had
the lowest cost with a rate of 0.91 compared
to the control. Also, the net income
assessment showed that all conservation
tillage-periodical irrigation methods were less
than the control, and among these methods,
the no-till-periodical irrigation method had
the highest net income with a rate of 0.89
compared to the control.

Conclusions

Based on the results of this study, in terms of
crop yield, there is no significant difference
between the different tillage-irrigation
methods (four conservation tillage-periodical
irrigation methods and conventional tillage-
continuous irrigation method) in rice
cultivation in Khuzestan Province, with the
control treatment (conventional tillage with
continuous irrigation) producing the highest
yield, and the chisel packer-periodical
irrigation obtained the lowest yield. In terms
of applied water and water productivity, there
is a significant difference between different
tillage-irrigation methods in rice cultivation
in Khuzestan Province, and the control
(conventional tillage-continuous irrigation)
achieved the highest applied water and lowest
water productivity, while the no-till-
periodical irrigation method achieved the
lowest applied water and highest water
productivity. Comparison between
conservation tillage - periodical irrigation
methods indicates better results of the no-
tillage method in terms of higher yield, lower
applied water, and higher water productivity

than other reduced tillage methods.
Therefore, for the development of rice
cultivation in Khuzestan  Province,
considering its lower applied water and higher
water productivity, conservation tillage
methods such as no-tillage, under periodical
irrigation, are recommended.
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