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Figure 1. Arrangement of drainage systems in the field pilot (O observation wells, main drain).
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Table 1. The physical properties of the soil at different depths.
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Texture Clay (%) Silt (%) Sand (%) OC (%) Sampling depth
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Silty Caly SR
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i 45 44 11 0.25 (os o)
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46-80
< 55 32 13 0.35 (o o)
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Figure 2. Rainfall in the days that have passed since the start of the experiment (1393/4/15).
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Table 2. The mean difference intensity drainage in mid-season drainage between studied treatments tested by t test.

bz slacsls
Pairs Differences LKl Sless
P Value - o
bl glas Sl Sl Gl ol Mean Treatment
Mean standard error Standard deviation

0.003 0.663 2.652 2.389%* L;5Dgg- LigDog
0.001 0.747 2.988 3.075%* L;sDgg- LisDog
0.0001 2.198 8.793 -13.00%* L, sDgg- L7sD;
0.527 0.230 0.922 -0.149™ L;5Dgg- LoD,
0.0001 0.601 2.405 2.801** L;5Dgg- LisD;
0.001 0.171 0.687 0.686* LioDgs- LisDog
0.0001 2.720 10.910 -15.390** Li¢Dgg- L7sD;
0.001 0.634 2.537 -2.538** LioDyg- LigD;
0.256 0.349 1.397 0.412™ LoDos- LisD;
0.0001 2.867 11.470 -16.08%* L5sDgs- L, 5D,
0.0001 0.671 2.685 -3.255%* LisDgg- LigDy
0.385 0.306 1.224 -0.273™ LsDyg- LisD;
0.0001 2.360 9.440 12.856** L,;sD;- LoD,
0.0001 2.768 11.075 15.807** L,sD;- LisDy
0.0001 0.508 2.033 2.951** LoD;- L;sD,
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Figure 3. Variations drainage intensity in stage mid-season drainage of the treatments studied ((a) Drainage
different distances with depth 0.8m (b) Drainage different distances with depth 1m).
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Table 3. The mean difference intensity drainage before plow into a second cropping between studied

treatments tested by t test.

bz gl
Pairs Differences LSl s
P Value N o
sl slax o Sle Shre il il Mean Treatment
Mean standard error Standard deviation
0.886 1.504 9.028 -0.217™ L;sDgg- LioDog
0.057 1.584 9.505 3.122% L;5Dgg- LisDogg
0.0001 2.674 16.048 -11.060** L;sDggs- L7sD;
0.026 1.523 9.141 -3.549* L;sDgg- LioD;
0.172 1.665 9.991 2.319™ L;sDgg- LisD;y
0.002 0.995 5.972 3.339%* LioDgg- LisDog
0.003 3.374 20.246 -10.850** Li¢Dyg- L7sD;
0.002 1.017 6.105 -3.331%* LioDgg- LigD;
0.277 2.297 13.786 2.536™ LioDgg- LisDy
0.001 3.986 23.916 -14.190** LsDys- L, 5D,
0.001 1.821 10.929 -6.671%* LisDgg- LigDy
0.717 2.192 13.153 -0.802™ LisDgg- LisDy
0.006 2.546 15.279 7.519%* L,sD;- LioDy
0.001 3.534 21.209 13.388%** L,sD;- LisDy
0.023 2.469 14.816 5.868* Li¢D;- LisDy

drainage intensity (mm day')

99
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Figure 4. Compare Drainage intensity changes before plow in L, 5Dy and L;sDy s the date 1393/7/10.

AN



&b&oﬁ: 9 bbl}g}& 2.0

03 L slas 5 s e sl g_.JT S
1V USE s S po Sk Sl e Jl s s
L7'5D] )Le..:.? B 6}?))')3 J}?;jASJAJL;G olis
SR Wy L.,Li.,\.:: LSLAL;"L’)L’ fj" PP~ o Ll [
ol A s p el VT e 4 IS
9 MULA J.f._i.h) cbu‘ )‘ on.;Lc b— LS 6{.&6).7
i) S8y 53 el 5 AIS B Laboll
sl cilles (Y1) G 5 Olsalpl 5 (Yor8)

A7)

drainage intensity (mm day!)

89 94 99 104 109

sBS5 J0kl 5 Jabile o2Sa5 el b

CeiS psheas @l Sl S B as Sl S s
Lo 3 ek ol ATIAIYY 5 s oS e
CAs LS el LS 5l sy Sy sba
o L7sDog sles 55 b Sl & 5o 48
S el J sl e 5 05 e de W
03 fedee Yoo LisDos sl 5 88085 il
Sladss & ar s b pramen (B S5) s S
ST byl o ol oS Sl Olgie 150 it
o sl Lo 5 il e GBS pshn ol b s

Ll e S 5y e dS e basles 5k

——L7.5D0.8
—0—L10D0.8

119 124 129 134 139 144 149

Days have passed since the start date 93/7/10
avivi . ('-'-UW)U 3 0ol (6 e

AYAY/V/ . GJU 5‘ L]()D()_s K] L7_5D0_8 )La.; ELIST) V';":' )‘ sz ‘;\:S&) IR W CJ‘]::'J L)y 4.....;‘.5.0 -0 JS.J
Figure 5. Compare Drainage intensity changes before plow in L, ;D¢ and LoDy s the date 1393/7/10.
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Figure 6. Compare Drainage intensity changes before plow in L; sD; and L;sD, the date 1393/7/10.
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Table 4. The mean difference intensity drainage after plow into a second cropping between studied treatments

tested by t test.
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Figure 7. Compare Drainage intensity changes after plow in L, sD,; and L,sD, (1393/9/11).
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Figure 8. Compare Drainage intensity changes after plow in LDy and L,sDy g (1393/9/11).
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Abstract

Background and Objectives: Due to limited resources, soil and fertile land, the need for
maximum use of the potential of climate, create favorable conditions for a variety of land use in
the annual crop and most important of all completed equipping and modernization plans and
land and scoring costs out, we can create a subsurface drainage, provides the possibility of
planting crops other than rice in the wet season, in addition to creating more favorable
conditions for planting and harvesting rice. In this research, the effect of depth and space
subsurface drainage systems on drainage intensity was investigated in three stages (mid-season
drainage, drainage in time rice harvest and drainage during second planting season).

Materials and Methods: Data needed for the study was obtained from paddy fields Rice
Research Institute in the city of Rasht in an area of one hectare in crop year. Drainage
treatments included: six conventional subsurface drainage systems with rice husk envelope
including drainage system with drain depth of 0.8 m and drain spacing of 7.5 m (L5 Dys), drain
depth of 0.8 m and drain spacing of 10 m (L,y Do) and drain depth of 0.8 m and drain spacing
of 15 m (L5 Dyg), drain depth of 1 m and drain spacing of 7.5 m (L;5 D)), drain depth of 1 m
and drain spacing of 10 m (Lo D;) and drain depth of 1 m and drain spacing of 15 m (L;s D).
All lines are 40 meters long and made of PVC corrugated pipes with a diameter of 125 mm.
Rice husk was used as a covering around the pipe drain.

Results: The difference between treatments L;sDgg and L;oDgg before tillage (there are more
leaks and cracks) was not statistically significant, The difference between treatments was
significant L;sDog and LisDgg at 5%. The difference between treatments L,sDog and L;sD; by
1% and the difference between treatments in the L;(Dog and L;sDgg by 1% level has been
significant. In other words, the drain-distance 7.5 meters and a depth of 1 meter increased
discharge rate compared to 0.8 meters depth. The results showed that the difference between the
treatment L;sDog with LisDog, L1oDos and L;sD; was significant 1% statistical level. Also in
mid season drainage, spacing 7.5 m and a depth of 1 meter subsurface drainage almost 4 times
the intensity of drainage compared to spacing 7.5 m and a depth of 0.8 m subsurface drainage.
Most of the time difference between treatments in the drainage in order crop second in the state
of cracks is in the peak of the hydrograph.

Conclusion: Cracks created at the time mid season and end season drainage at the time of rice
cultivation a critical role has subsurface drainage and drainage parameters such as intensity
during the second crop.
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