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Investigation of yield components and water use efficiency of three maize

hybrids with different levels of irrigation in subsyrface drip irrigation system
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Abstract

The use of modern irrigation methods, deficit irrigation, the use of cultivars more resistant to drought stress, are ways to increase water use
efficiency in agriculture. To study the effect irrigation level and type of maize cultivar on water use efficiency in forage and grain maize
production, this research was conducted at the reSearch farm of Agricultural and Natural Resources College of University of Tehran (Karaj)
in 2017. The main treatments included two levels of irri atlon}floo and 80% of maize water requirement) in subsurface drip irrigation
system; sub-treatments included three maize cultivars KSC704, KSC600, KSC400. Experimental design was_based on split plots based on
randomized complete blocks. The studied traits were forage yield, biomass, ﬁraln water use efficiency in forage, biomass and grain
production, 100 -%ram weight and harvest index. The results showed that the effect of irrigation level on the measured traits was
insignificant and the effect of cultivar on them was significant at both irrigation levels. The highest amount of water use efficiency in
biomass production was 4.37 kg / m® in KSC600 cultivar and the.hlghest water use efficiency in grain production was 2.43 kg / m” in
KSC704 cultivar (]WIth KSC400 cultivar in a Statistical group) obtained at the irrigation level of 80%. Also, KSC400 cultivar, being in the
common statistical group with KSC704 cultivar, had thé highest 1000-grain weight of 537.3 grams. Deficit irrigation up to 80% of water
requirement using subsurface irrigation system had not any significant effect on the yield of maize cultivars.

Keywords: Deficit irrigation, Modern irrigation systems, Water stress, Water use efficiency.
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Table 1. Determination of important physical properties of soil

Soil moisture (%ey)

Distribution of soil particles (%)

Depth (cm) WP = Soil texture Sit Sand Clay
0-20 135 29.8 Clay loam 411 28.91 29.99
20-40 135 30.3 Clay loam 45.22 26.3 28.48
40-60 135 29.6 Clay loam 51.46 15.98 32.56
Table 2. Determination of important properties of three maize hybrids
Parameter Three maize hybrids
KSC704 KSC600 KSC400
Kernel type Dent corn Flint/ Pop corn Dent corn
Emergence to maturity period 125-135 days 115-125 days 115-120 days
Disease Common smut Relative resistance Relative resistance high resistance
resistance Fusarium Relative resistance Relative resistance high resistance
FAO group FAO 700 FAO 600 FAO 400
Year of introduction 1980 1999 2008

Suitable areas for cultivation

Most regions of Iran / Suitable for

growing fodder and grain preparing pop corn

Most regions of Iran / Suitable for

Fars, Isfahan, Khorasan,
Kermanshah province
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Figure 1. Volume of water use during the maturity period
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Figure 2. Schematic of the experimental design and placement of treatments and its replicates in subsurface irrigation
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Figure 3. Corn crop coefficient curve during the growing season
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Table 3. Determination of properties of three maize hybrids at two levels irrigation

Parameter

Irrigation: 100%

Irrigation: 80%

KSC 704 KSC 600 KSC 400 KSC 704 KSC 600 KSC 400
Date Planting 13 June 2017 13 June 2017
Germination 18 June 2017 18 June 2017
Tasseling (after planting) 28 days 26 days 19 days 27 days 24 days 17 days
Plat height 260 240 200 245 220 194
Ear cover (1-5) 4 4 4 4 4 3
Emergence to matority . Forage %8 %8 83 98 98 83
Grain 141 141 101 141 141 101
Ear length 225 17.38 2241 22.15 16.93 21.9
Ear diameter 5.2 3.56 5.1 5 342 4.67
Kernel per ear 710 630 610 695 577 569
Grain depth 11.2 0.7 116 11.1 6.7 114
Kernel color Yellow Yellow Yellow Yellow Yellow Yellow

Table 4. Results of analysis of variance of yield components evaluated under moisture stress and irrigation method

Mean of squared

Fresh Wet Grain
Sources of variation DF  Plant Water Yield Water Vield Water Weight of Harvest
weight  productivity biomass productivity productivity ~ one thousand index
@ (kg/m®)  (tonha)  (kg/m?) (tonha) ™ gm?) seeds (gr)
Repeat 2 79.72™ 2.16™ 35.55™ 0.95™ 4.06"™ 0.103™ 461.86"™ 0.0007™
Levels of irrigation 1 129% 0.038™ 2.21% 0.003™ 1.08™ 0.006" 643.68™ 0.0008™
Experiment error 2 1.12 0.188 0.09 0.006 0.03 0.0005 564.58 0.000005
Hybrid 2 367.317 3.87™ 169.97 3.1477 92.54™ 247 12681.56™ 0.093™
Hybrid*irrigation 2 1.5™ 0.002"™ 0.24"™ 0.0001™ 0.085™ 0.0008™ 1385.5™ 0.000037"
Coeff var 9.49 9.08 14.6 14.28 12.84 12.74 7.45 12.89

** *and ns: Significant different at 1% and 5% probability levels and non-significant difference, respectively.
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Table 5. Comparison of average effects of level of irrigation on maize yield components (forage yield)

Comparison of average

Hybrid  Levels of irrigation Fresh Wet
Plant weight (ton/ha) Water productivity (kg/m®) Yield biomass (ton/ha) Water productivity
(kg/m®)

100% 56,6 8.8°% 19.52° 3.14°
KSC704 80% 52.3% 8.84% 18.75° 347"

100% 62.77° 10.1° 27 433
KSC600 80% 60.55% 10.24? 25.86% 4.37%

100% 46.3° 8.7 16.15° 3.03°
KSC400 80% 45.75° 8.8° 15.88" 3.05°

The mean of each column having one letter in common is not significantly different at the 5% probability level, according to Duncan test.
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Table 6. Comparison of average effects of level of irrigation on maize yield components (grain yield)

Comparison of average

Hybrid Levels of irrigation Grain .
Yield (ton/ha) Water productivity (kg/m®) Weight of one thousand seeds (gr) Harvest index
KSC704 100% 15.91° 2.373% 481.49%° 0.45%
80% 15.36° 243 437.95° 0.45%
100% 8.43° 1.26° 260.95° 0.247°
KSCE00 80% 8.2" 130 244° 0.243°
100% 14.8* 2.33 537.3% 0.476%
KSC400 80% 14.1° 2.35° 528.14% 0.476%

The mean of each column having one letter in common is not significantly different at the 5% probability level, according to Duncan test.
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