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Table 1. Experiment tretments.

Abbreviation name
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Figure 1. Schematic of the experiment column.

o3 Sl 5 (F8) IS s, 4y ey sloms
Sada Salta 5 (0) gl £V msadgb s
Slasipes (V dpdr) 435 el 6L By o
Yo els i e Sl s ey s o
Og A S S5l Sl S5 S5 00
310505 bl s SKaudly Gk s bl
Y b Ol e S i3S T
23 Goslger Glokd il e Cou aids
Colla loldl il JUsl bl & s i)
S8 o3l edagsslanr Slos (sladiped (S xS
& Lo Lo gas dlast sl 5l (6,8 5k (6l

yYYy

Sad 3l el S Jloes Jiass ol )3

L (LIS et IS S5 (Sl 20) el 23
S YAV chle w 0Ll S e (1) 44/ oyl ds s
Shmg) WA 53 W dsles 5 5 4 (mg) VoY
ol s andenl oy LIS 5 Sl el O
SO 5 V0 Jslae 5 4 SeS sl S
e Do sant J g imen 2y @S )
3 g0 30kl gla iy elal p St olesd
Sloge 5 AL Gl fasl s 3
S 4 LIS (Y was ,Seslul gbesl

Ol s S sl 5 (V) 6,8 Ol 2 b O gl 215



VY€eo (\)b)w c(VA).\beguiUbu} Ls‘&:vmhg).’ A gl

5 (0) pesy Sl b amnSSy Sra) 4 o Ol b ol 8 sl axss b 55 gles L3 Jl

A Sl (V) O el 2 Jhs, 4 LIS Sl Lad Jime JSlidss JKalsl o Jlo)l

S berd 5 (S50 Sls gt Y Jr

Table 2. Soil chemical and physical characteristics.

e s Gl ey Seeloks Sons
. . . Calcium carbonate Organic CEC EC pH
Porosity Chloride Nitrate Niotal .
equivalent carbon
(%) (meql")  (mglh (%) (Cmol'k™")  (dSm™) -
4 26.8 21.1 0.05 42 0.5 23.2 2.8 7.7
St Solta
Hydraulic conductivity . -
ps pb sl wd 1 ul'“) SP
. . : San Silt Cla
S S y
d Texture
Crack Soil
(m day™) (g cm™) (%)
46 1.47 2.65 1.50 ot 20 36 44 48
Clay Loam
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Table 3. Water mass balance in three irrigation systems.

MC-C MC-S M
Sl s AL
SF o5 e SFoon S e Irrigation system Parameter
Crack Soil Crack Soil Soil
19.3 14.5 12 ST
¥ R
10.1 8.5 49 DI (53999 Sl 22
The input number of pore volume
16.2 10.6 5.5 D4
6.5 5.5 3.7 3 5.4 SI
- g s
3.9 23 2.1 19 19 DI2 IS S
The output number of pore volume
6.2 5.6 2.6 1.9 3.9 D4
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Table 4. Travel time of NO; and Cl in three irrigation systems.
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NO;
1:06 1:20 122 1:19 148 DI4 ol
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Figure 5. A comparison of the effects of irrigation systems on transportation of the injected Cl mass.
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Abstract

Background and Objectives: The contaminant mass balance in a soil profile is highly necessary in
long term agriculture management under different irrigation systems. The objective of this research
was assessment of the preferential flow on the travel time and mass balance of NO; under two
irrigation systems.

Materials and Methods: Nine PVC-columns were employed with a 60 cm length and 16 cm
diameter. Each column included 50 cm height of clay loam soil and two cracks with 50 cm length
and 1 cm diameter that filled by course sand. The treatments were based on two groups at three
levels. The main group was crack: soil with blocked cracks (M); soil with remove lateral infiltration
to cracks (MC-S); soil with lateraled and vertical correlation and infiltration with cracks (MC-C).
The subgroup was irrigation systems: surface irrigation (SI) with 2 cm water constant height and
surface drip irrigation system (DI4 & DI2) with 2 and 4 l/h flux, respectively. Each experiment
column was irrigated for 6 hours (1 h with distilled water; 2h with solution consist of 176 (mg) of
NO; and 61.8 (mg) of Cl in 1 liter distilled water and finally 3 h with distilled water). Before the
start of experiment, each column was irrigated with distilled water for 5 h to reach saturation
condition. The drainage water separately collected from soil and cracks every 15, 30 and 60 min.

Results: The results showed the value of mass balance of NO; and Cl in SI and DI4 irrigation
systems were not significantly different. Based on the results, the mass of NO; of drainage water in
M inDI2 was approximately half that of SI and DI4. Whiles, this mass of transported Cl in DI2
irrigation system was higher than other irrigation systems. Also, the travel time of Cl in MC-C
treatment, in crack section, was shorter than that of NOs. On the other hand, the results show the
mass balance of these anions that transported from crack section was more than 1.5 times that of
other treatments, which emphasizes the role of the vertical flows in course paths of crack in the
transport of contaminants such as NO3 and Cl toward groundwater.

Conclusion: Over all, under high water velocity as SI, NOj is transporting more rapidly but under
condition with low water velocity like as DI2 with longer time of unsaturation condition, Cl is
leaching more. The preferential flows in treatment with full interaction between soil matrix and
cracks were happen more. Also, the preferential flow has stronger role to transport of Cl than NOs.

Keywords: Mass balance, NOs, Preferential flow, Surface drip irrigation
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