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INTRODUCTION

ABSTRACT - Optimal nutrient supply, either chemical or biological fertilizers, can be
customized for water availability and paired with correct tillage systems. This approach
is necessary to ensure high production in corn (Zea mays L.). To determine possible
impacts of nitrogen (N), various irrigation regimes and tillage systems were evaluated on
sweet corn (Zea mays L. var Saccharata). Dependent variables were plant growth, yield,
water use efficiency (WUE), and soil characteristics. For this purpose, a two-year
experiment (2016-2017) was conducted in a split-factorial design, involving randomized
complete blocks with three replications at the Agricultural Experimental Station, School
of Agriculture, Shiraz University, Shiraz, Iran. The treatments were two tillage systems
[conventional (CT) and decreased (RT)] as the main plot. Five N rates were used (0,
nitroxin, 150 kg N ha’!, nitroxin + 150 kg N ha'!, and 300 kg N ha'!'). The two irrigation
regimes were [100% (normal) and 75% of plant water need (PWR)(Kc)] as subplots,
respectively. Also, five N rates and sources (0, nitroxin, 150 kg N ha’!, nitroxin + 150 kg
N ha’!, and 300 kg N ha'!) were used in combination with two irrigation regimes [100%
(normal) and 75% of plant water requirement (PWR)(Kc)]. The findings provided an
indication that the canned yield and WUE could be raised by applying 300 kg N ha’l,
75% of PWR, and the CT system. The highest soil N content occurred in RT systems
applied with nitroxin + 150 kg N ha! and 75% of PWR in the first year and under CT
systems by applying nitroxin + 150 kg N ha™! and the normal irrigation in the second
year. Nevertheless, the maximum soil OC content occurred in the RT system applied
with nitroxin + 150 kg N hal. To conclude, nitroxin-inoculated sweet corn responded
favorably to the RT system with sufficient N rate and irrigation regimes down to 75% of
PWR. Moreover, reducing irrigation water volume exerted no notable impact on
reducing canned yield while it conserved water more significantly.

evaporation from the soil’s surface is the key to increase
WUE (Dastranj & Sepaskhah, 2019).

Sweet corn is broadly used in the form of fresh, frozen,
or processed products (Siddig & Pascali, 2018).
Increasing demand for sweet corn cultivation could be
due to its short growth duration and considerable
economic value. Harvesting at the “dough” stage, which
is almost 18 to 21 days following pollination, is
simultaneous with high sugar content (25-30%) and
leads to a decrease in total water utilization (Yadav &
Supriya, 2014).

The main identified obstacles hindering the
development of agriculture, more specifically in arid
and semi-arid areas, are rapid population growth and
increasing demand for water resources (Abdelhafez et
al.,, 2020; Haghverdi et al., 2017). Water stress can
adversely affect access of plant roots to nutrients. The
intense water stress leads to a drastic decrease in
photosynthesis, physiological disturbance, growth
termination, and ultimately, death of plants (Khaligi &
Naghavi, 2016). Researchers have examined the impacts
of water stress and the associated parameters that
comprise WUE on corn yield and yield components
(Mansouri-Far et al, 2010; Paredes et al., 2014).
Exploring alternative  techniques for reducing

Application of bio-fertilizers has increased recently and
this is due to the environmental pollution of chemical
fertilizers and their high prices. Nitroxin bio-fertilizer
contains the N identified the fixing bacteria concerning
the genus Azotobacter and Azospirillum, and the number
of living cells is 108 g'! of carrier material of each genus
of bacteria. Nitroxin stabilizes gaseous N and enhances
nutrient uptake in plants (Najafi et al, 2021). It has
beneficial effects on the crops’ recorded growth and
improves their notable tolerance to possible water stress
(Gou et al., 2015; Singh & Shinde, 2017). The very
usage of nitroxin in wheat (Triticum aestivum L.)
cultivation increased the seed yield by up to 27%
(Seyed Sharfi & Ghalavand, 2018). Appropriately, the
proper management of the nutrient inputs such as
integrated fertilizers applications could lead to some
potential desirable effects on crop productivity.

Comprehensive research has emphasized how certain
crops could respond to N in combination with tillage
systems (Alijani et al., 2019; Shoghi-Kalkhoran et al.,
2018), whereas some others have probed crop growth
and yield under water-restricted conditions and tillage
systems (Dianatmanesh et al., 2022). Adjusting tillage
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systems to soil type under varied climatic conditions
and frequent droughts can prompt water conservation,
leading to higher yields (Bodner et al., 2015). Results
associated with long-term experiment could provide
evidence that the corn’s grain yield was 10, 8.3, and 7 t
ha'! under more conventional cases, decreased as well as
no-tillage, respectively, whereas the yield could be
raised by applying the decreased than conventional
tillage systems in dry years (Simic et al., 2019). If
reduced or no-tillage systems are used, the SOC level in
the cornfield might be maintained or raised with time
(Benjamin et al., 2010).

The impacts of N management, drought stress upon
growth, and the yield of diverse crops such as corn have
received more focused attention in recent years.

The role of integrated fertilizer applications in
mitigating the observed adverse effects related to the
resulting water stress in the case of sweet corn has not
been thoroughly investigated under water-limited
conditions. Considering the above, the purpose of the
present research investigation was to determine the very
impact of N rates as well as sources on canned yield as
well as yield components of sweet corn and specific
soil’s properties and alleviate the very undesirable
effects of drought stress and could lead to reducing the
very application of chemical fertilizer under different
tillage systems in the south of Iran where corn is
extensively cultivated with irrigation.

MATERIALS and METHODS

A two-year experiment (2016 and 2017) was conducted at
the Experimental Research Field, School of Agriculture,
Shiraz University (52° 46'E, 29° 50'N and 1810 m), Shiraz,
Iran. This area has a semi-arid climate, with relatively
warm summers, and almost no special rainfall throughout
the growing season. Table 1 displays the monthly mean
temperatures and rainfall for the two years of the research,
and the period of 30 years for the region. The metrological
data was collected from the considered weather station of
the School of Agriculture, Shiraz University, which is less
than a km away from the identified site of the experiment.
The location had a silty loam profile, with fine, mixed
mesic, Typic Calcixerpets soil, pH of 7.25, and EC = 0.97
dS m™. SOC mean and total N contents were 0.5% and
0.12%, respectively.

Drip irrigation in all treatments occurred simultaneously,
and plant water requirement for each water treatment and
the water volume was subjected to measurement by
making use of a volumetric meter counter.

Determining irrigation timing and evapotranspiration (ET)
patterns involved considering daily computations and
utilizing the FAO’s Penman—Monteith equation (Allen et
al.,, 1998). Water requirements for the corn plants were
specified by comparison with related well-watered
reference crops. In this experiment, the amount of water
required by each treatment was calculated via Eq. (1).

V= (ETOXKcxA) Eq. (1)

Ei
where V refers to the irrigated water’s volume (m?), ETO is
related to the crop’s reference ET (mm/day), Kc is standing
for the crop’s coefficient, A refers to the irrigated area
(m?), and Ei is the irrigation’s efficiency.

Determination of the crop’s reference, ET0, was done by
applying Eq. (2) (the Penman-Monteith equation)
(Razzaghi & Sepaskhah, 2012).

_ 0.408A(Rn—-G) +y[Ti233]U2(ea—ed)

ETO A+y(1+0.34 U2) x KC Eq.(2)

where ETO is the crop reference’s evapotranspiration
(mm/day), Rn is the net solar radiation which is absorbed
by at the crop canopy (MJ m2day), G is related to the
soil’s thermal flux (MJ m™2day™), T is the air temperature
(°C) at 2 m height, u2 refers to the wind’s speed at 2 m
height (m s™), ea-ed is the saturation vapor pressure deficit
(kPa), A represents the slope vapor pressure curve (kPa °C-
1), and v is related to the psychrometric constant (kPa °C-
D).

The crop coefficient was recorded as 1.15 for the
beginning of the season of crop growth (Kcini), 1.05 for
middle (Kcmid), and end of season (Kcend) (Allen et al.,
1998). The irrigation efficiency was 80% for drip system.
At 6-leaf stage (V6) water deficit treatments were imposed
till the end of growing season.

Crop samples were randomly harvested by hand at the
beginning of the dough stage (65-70% seed moisture,
which corresponds to the corn milking stage, R3 stage,
about 22 days following silking) from each plot’s two
central rows. To determine the fresh marketable weight,
the cobs were separated from the plants. These cobs could
be regarded as marketable in case they were more than 15
cm, undamaged, and had good grain filling (USDA, 1994).
Plant height, cob weight, row number per cob, seeds count
per row, 1000-grain fresh weight, the canned yield (weight
of all fresh seeds), eHI (ear harvest index; canned yield/cob
weight), and WUE (canned yield/crop’s water
consumption) (Ertek et al., 2006) were measured. When
each of the growing seasons was over, the soil’s samples
were taken with a 10 cm diameter soil auger at a depth
ranging from 0 to 30 cm for the very determination of N
(Bremner & Mulvaney, 1982), organic carbon (OC)
(Nelson & Sommers, 1996) contents as well as electrical
conductivity (EC) (Conductivity Meter model: HI 2315).
After removing detectable crop residues, the samples were
allowed to be dried naturally at room temperature and
subsequently subjected to crushing so that they could be
passed through a 2 mm sieve.

A general linear model (GLM) of the SAS v.9.1 software
(SAS Institute, 2003) was used for data analysis. The
comparison of mean values was done by a least significant
difference (LSD) at 0.5% probability level when the F test
appeared statistically significant by comparing the possible
differences between the mean values of each treatment. It
operated on the assumption that the data related to the
dependent variable would obey some normal distribution
and the variances with a homogeneous state. Before
combined analysis, some Bartlett test (Bartlett, 1937) was
conducted to assess the identified error variances
homogeneity. The obtained data were reported separately,
as no noteworthy interaction was observable between the
year and treatments. The two-way effects occurred only
when the three-way interaction effects were insignificant.

RESULTS

The identified results related to ANOVA showed that the
possible impact of year was found to be significant on all
considered traits, with the very exception of the row
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number per cob and 1000-grain weight (Table 2).
Likewise, plant height, row number per cob, grain number
per row, and soil’s OC content were shown to be well
influenced in a significant manner by means of the
considered interaction occurring between the tillage
systems and recorded N rates as well as sources. The
considered interaction occurring between the N rates,
sources, and irrigation regimes, which were well identified
in this analysis, could be proved to be significant on the
canned yield as well as WUE. The major influence of the
applied irrigation regimes was proved to be significant on

the plant’s height (Table 2). Nitroxin had a positive kind of
effect on yield as well as yield components in both
irrigation regimes and years. The maximum increases that
were observed in canned yield were achieved for the plants
that could get the highest rate of urea. The highest canned
yield (15253.25 kg ha') could be accomplished under the
CT system with the very usage of 300 kg N ha! in 2016,
with no noteworthy discrepancy with the RT system with
300 kg N ha! in 2017 (Fig. 1.a). In the case of both years,
no remarkable difference appeared between 75% and
100% of PWR by employing 300 kg N ha! (Fig. 2.a).

Table 1. Mean air’s temperature and the rainfall’s values recorded throughout the considered crops’ growing season (2015

and 2016) for the considered 30-year period*.

Temperature (C°) Rainfall (mm)
2016 2017 30-years mean 2016 2017 30-years
mean

June 22.1 23.7 20.4 0 0 0.7
July 26.4 25.6 24.4 0 0 0.3
August 23.7 23.8 242 0 0 0.2
September 213 20.2 21 0 0 0.2
October 15.3 15.7 15.9 0 0 2

*Weather Station Statistics, School of Agriculture, Shiraz University, Shiraz, Iran

111



Keshavarz et al / Iran Agricultural Research (2023) 42(1) 109-120

Table 2. Sources of variation and mean squares of plant height, cob weight, row number per cob, grain count per row, 1000-grain weight, canned yield, harvest index, water use management,
soil N content, soil OC content, soil EC in response to the applied tillage systems, N recorded rates, sources, and irrigation regimes.

Row

grain

df ﬁ) l.a nt Cob weight number count per 1000'—gra1n Canned yield eHI WUE Soil N content Soil OC Soil EC
eight weight content
per cob row
Year (Y) 1 467.33" 2318.85" 10.26™  249.06™ 504.92ns 14461905.47" 999.14" 0.54375" 0.0035749™ 1.16061""  4.17387™"
Error (a) 4 40.88 168.19 4.03 10.94 5682.79 1131457.4 93.03 0.018585 0.0000381 0.000025 0.08975
Tillage (T) 1 138.2218 1715.95™ 1.46™ 22.62" 14925.76" 731768.99™ 404.82™ 0.00975™  0.00010059" 0.09514™ 0.0036"
Y xT 1 26.47" 8871.37" 3.69m 2.14m 1567.14" 4253019.43" 267.2" 0.06564™  0.00120342™ 0.00382m 0.8978"
Error (b) 4 118.73 8871.37™" 0.84 8.48 1903.66 718212.5 15.45 0.01164 0.0004784 0.00138 0.1346
Nitrogen (N) 4 11427.09™  26042.28" 3525  189.95" 160173.51"™  150883838.4™ 843.06™ 2.4273" 0.00293783*" 1.58242™ 4.1508"
Y xN 4 36.51m 7976.04™ 9.74ns 18.03" 19853.28™ 2752475.208 351.9™ 0.04693"  0.00011299" 0.01778ns 0.3575™
TxN 4 796.59™ 4091.1*" 5.18" 79.72" 3382.85™ 4053779.7" 779.31 0.05974" 0.0000492"s 0.12504™ 0.1912m
YxTxN 4 24 .46 2902.73" 9.30™ 12.94rs 7619.43" 15189243 .4™ 1087.48™  0.23046™  0.00051985™" 0.00011m 0.0488"
Irrigation (I) 1 1693.05™ 1843.2ms 8.75ms 96.19™ 10074.95™ 3566268" 16.57" 0.5836™ 0.00018844ns 0.0993ms 0.1248ns
Y x1 1 20.53"s 527.09™ 1.05™ 40.13" 7.89"s 66507.4" 109.93n 0.00001™  0.00002068" 0.00045m 0.0957"
TxI 1 0.6™ 44.97" 1.12m 14.98"s 1272.83" 2503876.7" 91.55™ 0.03766™  0.00001488" 0.00422m 0.0001"
NxI 4 168.251 1901.32" 2.89ms 19.78" 2780.19"s 3876373" 188.71m 0.09061""  0.00049777"" 0.01012m 0.0615m™
Y xTxI 1 7.89"s 1277.49™ 1.07™ 20.47" 7117.64" 522315.7™ 75.69™ 0.00587™  0.00000101™  0.000004" 0.0021m
Y xNx1I 4 12.56" 952.47m 0.51m 34.55™ 465.04" 1675352.6" 212.98™ 0.03026™  0.00006729" 0.00005™ 0.0986"
NxTxI 4 191.230 868.06" 2.25m 2.45m 1071.91m 1413382.2" 97" 0.02"s 0.00003754" 0.0041m 0.042rs
YxNxTxI 4 40.37ms 2686.18"™" 3.39n 11.771s 1259.09ms 1368365.21s 224.72" 0.01324"  0.00070869"" 0.00001ms 0.1215¢"
Error (c) 72 81.17 598.42 2.52 6 1407.17 1300939.1 88.49 0.02069 0.00009662 0.01259 0.0768
CV (%) 6.44 10.5 9.67 8.36 10.46 11.09 16.79 11.07 5.93 7.65 20.9

* ** and ns are significant at 0.05, 0.01 probability level and not significant, respectively.
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Fig 1. Impact of year, tillage systems as well as the N recorded rates as well as sources upon the canned yield (a), WUI (b) and
1000-grain weight (c). Vertical bars do represent the standard deviation.

WUE was considerably influenced by the interaction
between year and tillage systems, in addition to recorded N
rates and sources (Table 2). The highest WUE (1.89 kg m-
3) appeared by the CT system by means of employing 300
kg N ha! in 2016 (Fig. 1.b), 22% higher than in 2017. The
highest WUE was achieved when the crop was irrigated
under water deficit conditions (75% of PWR) through the
mere usage of 300 kg N ha'! (Fig. 2.b). The effect of tillage
systems was not significant on 1000-grain weight, while N
rates and sources, in addition to irrigation regimes, had
significant effects (Table 2). The highest 1000-grain
weight (500.93) occurred by applying 300 N kg ha' and
75% of PWR under RT in 2017 (Fig. 1.c). Interaction
between year, tillage systems, and irrigation regimes
showed that the plants sown under the RT system with
75% of PWR had the highest 1000-grain weight (Fig. 3).
Decreased irrigation volume increased plant height as well
as the maximum plant height (143.62 cm) was achieved
when crop was objected under 75% of PWR that was 5.7%
higher than 100% of PWR (Fig. 4). The highest plant
height (173.43 cm) and the rows number per cob (9.33)
occurred by sowing crops into the RT system by applying
300 N kg ha! (Fig. 5.a, Fig. 5.b). The highest grain count
per row (34.72) was achieved under the RT system using
nitroxin + 150 kg N ha’!, which led to no noteworthy
difference compared to when applying 300 N kg ha™! (Fig.
5.c). The highest grains number per row was obtained
under water deficit conditions (75% of PWR) with the

application of nitroxin + 150 kg N ha'! in 2016, 10.07 %
higher than in 2017 (Fig. 6). Interactions between years,
tillage systems, N rates, sources, and the considered
irrigation regimes had significant effects on eHI, cob
weight, and soil N content (Table 2). Meanwhile, water
deficit conditions (75% of PWR) had a positive effect on
eHI in both years in interaction with N rates and sources.
The maximum eHI (191.16) was recorded under the RT
system, water deficit conditions (75% of PWR) by means
of employing 300 kg N ha'! in 2016, 3.44% higher than
2017 (Fig. 7a). The highest cob weight (289.24 g) was
obtained under RT system and 100% of PWR with the
very usage of 300 N kg ha' as comparison is made to other
types of treatment in 2016, while the highest one was in
2017, when the crop was subjected to normal irrigation
under RT system with application of nitroxin (292.2 g)
(Fig. 7.b).

The maximum soil N content was obtained under CT
systems and normal irrigation by applying nitroxin + 150
kg N ha'! in the very first year (0.212%), while the highest
one was recorded under RT systems, water deficit
conditions (75% of PWR) by applying nitroxin + 150 kg N
ha! in second year (0.198%) (Fig. 7.c). Nitroxin
application had positive effects on soil OC content in both
tillage systems. Soil OC content increased by applying
nitroxin + 150 kg N ha™! under both RT as well as the CT
systems (1.7 and 1.69%, respectively) compared with the
very usage of 300 kg N ha' (Fig. 8). No noteworthy
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difference was found for soil EC between both tillage
systems and irrigation regimes. Furthermore, the highest and more sources enhanced soil EC (Fig. 9).

soil EC was found by applying nitroxin + 150 kg N ha’!
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Fig 2. Impact of the N rates and sources as well as the considered irrigation regimes upon canned yield (a) as well as WUE (b).

Vertical bars do indicate the standard deviation.
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Fig 3. Impact of year, tillage systems, and irrigation regimes on 1000-grain weight. Vertical bars indicate standard deviation.
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Fig 7. Impact of year, tillage systems, recorded N rates, N sources, and irrigation regimes on eHI (a), cob weight (b), and soil N
content. Vertical bars indicate standard deviation.
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Fig 9. Impact of N rates and sources on soil EC in 2016 and 2017. Vertical bars indicate standard deviation.

DISCUSSION

The two-year meteorological data showed an increasing
trend of air temperatures in 2017, increasing the rate of
PWR with no significant effect on the length of the
plant growing season. Inoculation of corn seeds with
nitroxin and using 150 kg N ha' enhanced yield
components, particularly cob weight compared to the
very usage of 150 kg N ha! with no nitroxin
inoculation, which increased canned yield. Inoculated
plants had higher seed counts per row as well.
Therefore, crop canned yield was found to be
responsive to raised N rates and sources, as expected.
Plant and microorganism symbiosis can accelerate plant
growth through N fixation or growth hormone
production (Buranova et al, 2015; Valizadeh &
Sabbagh, 2016). As highlighted by Nouraki et al.
(2016), the considered combination of chemical and
bio-fertilizer enhances the considered rate of water and
nutrient absorbance which could increase crop growth
rate. This combination increases grain yield, yield
components, and biological function, such as plant
height of sweet corn. Furthermore, nitroxin inoculation
had a positive effect on eHI. Kemal and Abera (2015)
noticed that integrating management strategies
involving chemical and bio-fertilizers enhanced the
sustainability of crop production.

Corn may be very sensitive to drought, however, our
results indicated that the limited water supply did not
only significantly decrease sweet corn growth and yield
components; but plant height and grains number per row
increased with 75% of PWR under higher N rates as
well. Wang et al. (2017) provided a report that the
applied irrigation treatments could exert a notable
impact on plant growth under N-fertilizer rates. As
indicated the highest canned yield was obtained with
75% of PWR by applying 300 kg N ha! which

confirmed previous findings by Ertek and Kara (2013),
who provided the report that the highest sweet corn’s
fresh cob yield with 15% deficit irrigation. Sufficient N
supply in some cases would ameliorate the considerable
adverse observed impacts of water-deficit stress. Similar
to our findings, El-Hendawy and Schmidhalter (2010)
and Sampathkumar et al. (2012) mentioned that
moderate levels of drought stress (0.75-0.80 ETc) led to
no reduction of the corn’s grain yield, and with higher
water deficits only a mild reduction occurred. Our
results confirmed those of Agami et al. (2018), finding
that adequate N nutrition would improve wheat yield
under water-deficit conditions by maintaining relevant
metabolic activities. Furthermore, water use efficiency
increased with the decrease in irrigation volume.
Kresovi¢ et al. (2016) provided a report that corn
irrigation water use efficiency (IWUE) increased with
the considered normal irrigation, while the highest
WUE was obtained with a moderate water deficit.
Furthermore, the higher as well as lower WUE in the
water-stressed plants and well-watered ones may have
been owing to some more notable reduction of plant
transpiration by decreasing the green leaf area due to the
observed water stress (Karam et al., 2003). In the
current investigation, exposure of plants to the water
deficit conditions led to increasing 1000-grain weight in
2017, which was shown to differ from the results
obtained by Aydinsakir et al. (2013), who found the
very maximum 1000-grain weight in fully irrigated
treatment. No notable differences could be, however,
seen between CT as well as RT’s systems for all
considered yield components, but they were
significantly affected by N recorded rates as well as
sources in many cases. The identified interactions
between the tillage systems and N recorded rates and
sources indicated that N rates and sources should be
subjected to adjustment for specific tillage systems,
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which had differences from the results which had been
obtained by Khan and McVay (2014), who indicated no
special important interaction between the considered
tillage systems and the recorded N rates, and concluded
that N need not be adjusted for tillage systems. As
reported frequently, conservation tillage needs higher N
rates for the production of similar yields with
conventional tillage (Alijani, et al., 2019; Pantoja et al.
2015), but our results showed that no noteworthy
difference could be seen between CT and RT systems
with N rates and sources and was remarkably more
under RT when comparison is made to CT systems by
applying 300 N kg ha! in the second year.

Soil OC content responded to tillage systems, but soil N
and EC did not differ under diverse tillage systems. Soil
N and OC contents were higher with applying nitroxin +
150 kg N ha™! in both years, but soil EC was higher with
nitroxin + 150 kg N ha!' and 300 kg N ha'! in the first as
well as the second year, respectively. Soil OC content
responded to the tillage systems, but soil N and EC
displayed no special difference under different tillage
systems, which could comply with the obtained results
of Aljjani et al. (2019), who showed some noteworthy
difference for soil organic matter (SOM) between CT
and RT systems. RT systems can lead to raised SOM
accumulation in the soil layers of the surface, representing
only the soil profile fraction which is utilized by wheat as
well as corn rather than 0-30 cm soil depth. Conservation
tillage practices might result in a buildup of higher SOM
due to a reduction in the macro-aggregates breakdown,
where carbon could be retained (Jat et al, 2017).
Nevertheless, the replacement of chemicals with biological
fertilizers causes the nutrients to be slowly absorbed by
plants without environmental pollution and can ameliorate
the physical as well as chemical qualities of soil (Roy,
2020).

CONCLUSION

The results showed that the application of nitroxin as a
sweet corn seed treatment in combination with other N
rates accelerated its vegetative and reproductive growth
and improved plant resistance to water stress; so it may act
as a suitable kind of substitute to using chemical fertilizers.
Crop canned yield was found to be responsive to the raised
N rates regarding tillage systems. Moreover, in the first
year, nitroxin inoculation had a positive effect on eHI
under both irrigation regimes and tillage systems,
especially in reduced ones. No noteworthy discrepancy
between CT and RT systems was found for most of the
yield components. The highest canned yield was obtained
with 75% of PWR in combination with 300 N kg ha'!
compared to normal irrigation as well. In general,
adaptation of suitable management practices, like N rate
and tillage systems by farmers could lead to improving
sweet corn yield and soil properties under water stress
conditions. Nitroxin which was inoculated with sweet corn
could have good adoption into the RT system and with a
sufficient N supply which is accompanied by 75%
irrigation of PWR and could be regarded as an optimal
practice in the region. Reducing irrigation water down to
75% of PWR had no significant impact on the reduction of
the canned yield, but it significantly saved more water.
More research is required to evaluate the possible impact

of the combined nitroxin and N supply on the soil’s
microbial biomass as well as activity, as well as bacterial N
fixation in drought stress conditions.
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