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Introduction

The optimal use of water is one of the most important challenges in the agricultural sector. Although
modern irrigation systems increase irrigation efficiency and enhance distribution uniformity of water
in the root zone, the time and depth of irrigation in these systems is considered one of the important
challenges. (Liang et al., 2020; Brar et al., 2022). This research was conducted to assess the effect of
using precise irrigation management (PIM) on the yield and water use efficiency of sweet corn
KSC403.

Materials and Methods

Irrigation treatments included furrow irrigation with farmer irrigation management (SI),
subsurface irrigation with PIM (PSSI), drip-tape irrigation with PIM (PTI) and drip-tape irrigation
with irrigation management based on the national water requirement document (T1). In PSSI and PTI
treatments, the irrigation time was determined before the moisture reached the critical level, and the
amount of irrigation was also calculated based on the lack of soil moisture until the field capacity
was reached. For this purpose, daily monitoring of soil moisture in different depths of soil was done
using Sentek Diviner 2000 moisture meter. The experiment was carried out in the crop year 2019-
2020 in the form of a completely random design in three repetitions inside the lysimeter. In order to
determine the different yields of sweet corn (Biological, Dry cob, Green cob, Biomass, Wet forage,
and Dry forage), three plants were taken from each lysimeter as samples in the harvesting stage.

Results and Discussion

The findings showed that the SI and PSSI treatments had the highest (3678 cubic meters per
hectare) and the lowest (1115 cubic meters per hectare) amount of water consumed during the growth
period, respectively. The PSSI, PTI and TI treatments did not have drain, but 22% of consuming
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water in the Sl treatment was drained. The results showed that the use of the national water
requirement document of plants to estimate the water requirement of corn in the region reveals the
plant to water stress during the growth period so that the amount of water delivered to the Tl is 25%
less than that of the PTI. In general, in precise irrigation treatments (PSSI and PTI) where the amount
of moisture in the root development zone is always within Readily Available Water (RAW), a higher
yield index was obtained than the SI and TI methods, as well as the use of the subsurface irrigation
method due to the placement of the emitter. The distribution of water in the soil improves the
absorption of water and plant nutrients, so that at the probability level of 1%, the highest biological,
dry corn, green corn, biomass, and dry fodder yields were obtained in the PSSI treatment, while the
lowest in TI occurred. According to the results, different irrigation management treatments at the
probability level of 1% on biomass productivity, biological productivity, green cob productivity, dry
cob productivity, wet fodder productivity, and dry fodder productivity has a significant effect
(p<0.01). The results of the mean comparison test show that at the probability level of 1%, biomass
productivity, green cob productivity, dry cob productivity, and fodder productivity between all
irrigation management treatments, except There is a significant difference between PTI and TI. The
findings showed that the highest values of biomass, biological, green corn, dry corn, wet fodder and
dry fodder productivities in PSSI treatment are respectively with values of 124.9, 40.1, 47.8, 13.6,
73.2 and 24.2 Kilograms per cubic meter were obtained, while the lowest values of this productivity
were gotten in the S| treatment.

Conclusions

In general, the use of precise irrigation management to control and regulate soil moisture within
the range of the RAW will improve the yield and water productivity in sweet corn cultivation. The
findings showed that the application of precise irrigation through subsurface irrigation is higher in all
indicators. Irrigation based on the management of the farmer and the national irrigation document has
faced the corn plant with water stress and finally caused the reduction of the evaluation indicators.
This condition is more acute in the case of the national water requirement document in the region.
Therefore, it is necessary to revise this document for Sari region. The findings of this research
emphasize the application and use of modern and intelligent precise irrigation systems because, with
the more appropriate delivery and distribution of water and nutrients, it will increase the yield and
water productivity.
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Table 1- Physical properties of the soil inside the lysimeters

Particle (%)

Volumetric moisture (%)

Soil texture

Sand Clay Silt

FC PWP

Loam 39 19 42

31 9.2

& yop ¥ 9990 S (g lond Dladkio - Joo
Table 2- Chemical properties of the soil inside the lysimeters

ECe H K P N
(mmohs/cm) P (mg/kqg) (mg/kqg) (%)
1.7 7.68 136 6.68 0.16
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Table 3- Amount of water delivered and drainage in different treatments (m3/ha)

PSSI PTI SI TI
Water delivered 1115 1527 3678 1150
Drain 0 0 835 0
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Table 4- ANOVA for the effect of treatments on different yields of sweet corn
S.0.V df  Biological Dry cob Green cob Biomass Wet forage Dry forage

Treatmen

888216245 22714198 675217284 6513724899 1078613992" 557347613"
. . . £ ; "

3

{

Emor 8 20800031 3178148 30499753 161218704 390029105 15824599
Total i 3330249722 169843333 3001643951 24700173210 15716177333 2178430000

ns and **: non-significant and significant at p<0.01, respectively

SoleT Cakizeo Sl sl 55 (SUSS 33 P 7 5ls) oy b D33 3 SKhos (pSlo dwylin —0 Jgur
Table 5- Comparison of average yields of sweet corn (kg/ha) in different irrigation treatments

Treatment Biological Dry cob Green cob Biomass Dry forage
PSSI 44807° 15140.7% 53363° 1392672 27000°
PTI 39115° 12985.2% 495332 119148° 25319°
Sl 25393° 11311.1° 35489° 89141° 14081°
TI 25074° 12629.6° 38133° 81237° 11356"

In each column, different letters indicate a significant difference at the 1 percent probability level.
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Table 6- ANOVA for the effect of different irrigation treatments on water productivity of sweet corn

S.0.V df  Biological Dry cob Green cob Biomass Wet forage Dry forage
Treatment 3 4955%* 565** 6865** 46092** 15579** 1975**

Error 8 18 4 38 169 586 15

Total 11 15452 1817 21820 143672 65485 6390

oy N Jleis] o )3 (g0 gize ((g)d gime pas iy 4y s g NS
ns and **: non-significant and significant at p<0.01, respectively

Sl iz Sl sloss 93 (Lo o 5t £ 57 oks") Skl ST (6390 30 (Sl dualin Y Jgur
Table 7- Comparison of irrigation water productivity (kg/m’) in different irrigation treatments

Treatment Biological Dry cob Green cob Biomass Wet forage Dry forage
PSSI 40.1° 13.6% 47.8° 124.9° 73.2¢ 24.2%
PTI 24.9° 8.2° 315° 75.8° 43.4° 16.1°
S 6.9¢ 3.1° 9.7 24.2° 15.3¢ 3.8¢
TI 21.8° 10.9° 33.1° 70.5° 50.1° 9.4°

b oo o> Y Jleas] e 3 )b e B! Sy ailiie jue By y> «yoim yb )
In each column, different letters indicate a significant difference at the 1 percent probability level.
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