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1- Evapotranspiration

2- Evaporation
3- Transpiration
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1- Bowen Ratio Energy Balance
2- Sap flow
3- Soil heat pulse
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Figure 1- The layout of experimental setup (including plants and the micro lysimeter) in a- surface drip (DI) and b-
subsurface drip (SDI), irrigation systems
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Table 1- Physicochemical properties of the soil

" 3 ., . w 5 ., .
SB Gas ";’:’“ ':f ) ‘T” w’b ) ’, 9 “f’b T gl S gl S b
Soil depth (cm) $A €1y G b @1 B35 pH EC (dS m?) Soil texture
BD (g cm?) FC (%) WP (%)
0-20 1.42 225 9.8 7.8 1.41 s
Loam
20-40 1.42 22.4 9.6 7.9 1.21 s
Loam
40-60 1.42 22.1 9.5 8.14 2.46 s

Loam
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Table 2- Climatic parameters of the experimental region

olo by Jilas Lo pSTas ba cpile o Cugby Sl 3L s p Sile
Month Tmin (OC) Tmax (OC) Tavg (OC) RHavg (96) Uzavg (m Shl)
a0
20.4 36.5 32 5.04
August
e 18.2 335 38 4.16
September
2P
115 24.7 49 4.82
November
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Table 3- Irrigation depth and actual evapotranspiration under surface (ETc pi) and subsurface drip (ETcspi)
irrigation system

CulS 5l g S0 P (gloyhad (3ymi pded (o 15 (gl b (3 iy sl O Gos
Stages after planting ETc-SDI (mm) ETc-SDI (mm) Irrigation depth (mm)
sl 79 77.83 79.71
Initial
ey 142.56 140.15 143.41
Development
She
. 155.53 153.94 156.72
Middle
ooz 377.09 371.92 379.86
Sum
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Figure 2- Variation of actual evapotranspiration, transpiration and soil evaporation in irrigation systems: a - surface drip
(DI) and b- subsurface drip (SDI)
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Table 4- Ratio of soil evaporation and corn transpiration to evapotranspiration in surface drip (DI) and subsurface drip
(SDI) irrigation systems

Gl iy by uad Jlpe Y &?o-?u tyw éw.in B ww&ww Py ww ze«w
Irrigation Growth season 8 o 8 G- & G- A
system stages YET: (mm) SE (mm) YT (mm) ST/ETe (%) SE/ETe (%)
“’%’_‘ 77.91 73.02 5.88 7.54 93.72
A Innitial
L;claw LS]D)JaS P,
Surface drip g 7 142,57 65.73 76.82 53.88 46.10
(DI) Advance
ﬁfL"‘ 155.53 37.32 118.21 76 23.99
Middle
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Figure 3- Relationship between ratio of transpiration to evapotranspiration and leaf area index in a: surface drip (DI) and b:
subsurface drip (SDI) irrigation system
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Figure 4- Relationship between ratio of evaporation toevapotranspiration and leaf area index ina: surface drip (DI) and b:
subsurface drip (SDI) irrigation systems
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Introduction: Partitioning of evapotranspiration (ET) into evaporation from the soil (E) and transpiration
through the stomata of plants (T) is important in order to assess biomass production and the allocation of
increasingly scarce water resources. Generally, T is the desired component with the water being used to enhance
plant productivity; whereas, E is considered a source of water loss or inefficiency, and is the basis of the
management and organization of water resources. The present investigation was carried out with the objectives
evaluation of corn evapotranspiration and its components and relationship between leaf area index and
components in surface and subsurface drip irrigation systems.

Materials and Methods: The pilot farm were located in the water and soil department of the ministry of
agriculture in Karaj, Iran (latitude of 51°38 ‘N and longitude of 35°21" W, 1312.5 m above sea level). For
implementation project was placed 8 volume micro-lysimeters in the soil, which were filled with soil excavated
from the study site. The soil inside of micro-lysimeter and the soil of the surrounding study had the same
physical-chemical characteristics. The corn was irrigated with surface drip (DI) and subsurface drip irrigation
(SDI) system, that was installed just prior to planting in 2014 in a field that was planted to sprinkler-irrigated
corn. Daily crop actual evapotranspiration (ETc) of each micro-lysimeter was calculated by applying the water
balance method and soil evaporation was measured with micro-lysimeters. Finally, plant transpiration was
calculated from difference between the actual evapotranspiration value and amount of evaporation from the soil
surface. Leaf area index (LAI), was measured, and it was measured with the electronic leaf area-meter, Cl — 202
seven times during the growing season. This method provides an indication of the plant growth.

Results and Discussion: The obtained results indicated that actual corn evapotranspiration was 377 and
371.92 mm for surface drip and subsurface drip irrigation systems, respectively. The value of corn
evapotranspiration under surface drip and subsurface drip irrigation increased from initial, to middle season
stages. The maximum daily values of ET. occurred on 48 days after planting in middle season stages. The total
value of transpiration plant was 5.88, 76.82 and 118.21 mmd-! for surface drip irrigation system and 12.78, 81.31
and 118.95 mmd? for subsurface drip irrigation system in the initial, advance, and middle season stages,
respectively. Sum evaporation from the soil surface and crop transpiration was 200.81 and 176.02 mm for
surface drip irrigation system and 213.04 and 158.81 mm for subsurface drip irrigation system. So, amount of
evaporation from the soil surface was 73.02, 65.73 and 37.32 mm for surface drip irrigation system and 65,
58.83 and 34.98 mm for subsurface drip irrigation system in the initial, advance, and middle season stages,
respectively. In surface drip and subsurface drip irrigation was allocated approximately 93 and 83 percent of
evapotranspiration to evaporation from the soil surface respectively. The minimum daily values of E/ET. were
37 and 34 mm for surface drip and subsurface drip irrigation systems respectively, and occurred in middle
season stages. Amount of transpiration was 5.88, 76.82 and 118.21 mm for surface drip irrigation system 12.78,
81.31 and 118.95 mm for subsurface drip irrigation for the initial, advance and middle season stages,
respectively. The relationship between T/ET. and LAI was fitted to a polynomial equation with significant
correlation coefficients, R? = 0.95 and 0.89 for surface drip and subsurface drip irrigation systems, respectively.
T/ET. started from 0 at sowing, and reached to its maximum at the middle growth stage or when LAl reached to
about 3.0. Also, the relationship between E/ET. and LAI was fitted to a polynomial equation with significant
correlation coefficients, R? = 0.97 and 0.88 for surface drip and subsurface drip irrigation systems respectively,
and reached to its minimum at the middle growth stage. Also the results showed that subsurface drip irrigation
systems have higher biological yield and higher values for plant parameters in compared to surface drip
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irrigation system that it shows subsurface drip irrigation system due to evaporation reduction, better weed
control and direct transport of water to the developmental zone has a significant role in increasing corn yield.

Conclusion: The results of this study indicated that soil evaporation losses in subsurface drip irrigation
system had lower than surface drip irrigation system. Also, had higher transpiration in the growth season. This
could perform important role on yield of crop. These results should help the precise planning and efficient
management of irrigation for these crops in this region.
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