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Figure 1. The position of the selected test points.
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Figure 2. Retention curve in studied soils (20).
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Table 1. Physical and chemical properties of studied soils (20).

Moasses
il
Shanderman

i
Astaneh

0 0.1 02 03

04 0.5

(BV) Lz gyl e

(20) addlas 5,50 SIS 3 b, aasein gove-Y S

0.6

0.7

g IS IS s sess e o e 3
)é
e IV B ey PRGN = o
d}a;'- S S o.C CEC EC sp Clay Silt Sand Texture Site
COLE  pd Bd (%)  (meq/100g)  dS.m ' o) ) (%)
; .
02 262 097 122 35 0.62 064 47 47 6 T -
SiC Moassese
0 Pt
0152 23 091 237 39 1.28 06 39 49 12 ot
SiCL Astaneh
o a5 kL
0161 266 108 128 34 054 055 37 47 16 mors o
SiCL Shanderman
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Table 2. Analysis of variance effect of soil texture and water table on physical properties of studied soils.

Sl e (1 Sle
Mean square EXSIRESR St ae
S5ty deh 4 Cueslie S ek S5 L,es Sk O g plis | Degree of freedom Sources of variations
Penetration resistance ~ Soil moisture ~ Crack width ~ Height of soil column
| <
145.85™ 0.00029" 2.1111" 0.2063™ 2 A
Replication
. sl
755.90* 0.03335%* 11.1944™ 14.9743%* 2 '
Texture
Cowey
1354.22%* 0.01198** 478.7777** 0.9477** 2 el e
Water table
[Cown} =3L
755.90%* 0.00235* 3.7222" 0.2148" 4 e g
Texture X Water table
et
140.89 0.00082 4.5069 0.1316 16
Error

# NS

VAl )/O C}lﬂ.w BE J‘}W)J‘:WI:& \,.;J:A.v ) ¢

"8 % ** not significant and significant at P<0.05 and P<0.01, respectively.



VYAE (0) o,laws (TY) s STs g Of clin glo yidgiy & i

|
cm)
— e = I I
0 O RO O RN
| E— | I |

soil column height (cm
ot
1
L

(o) s g gl

DR e O
I

b a
7 I I I

(Moassese) aw—ge (Shanderman) -,.,sls

(Astaneh) ail= T

caloses glolos LSl
Different region soil

(o Sle) SB 0 g pli )l il bl S 3L Sb v IS

Figure 3. Effect of soil texture on height of soil (cm).
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Figure 4. Effect of water table on height of soil (cm).
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Figure 5. Variations of height of soils column with different texture ((a) Moassese, (b) Shanderman, (c) Astaneh).
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Table 3. The means comparison between the interaction effects of soil texture x water table on the crack width.

Different levels of water table Sk il
Fe sl N0 S ssla VIO e sle o Soil texture
(15 cm) (7.5 cm) (0 cm)
don 30
15.33° 4.16° 0.00°
Moassese
&a).,\.?LZ
13.00® 0.33¢ 0.00°
Shanderman
Pt
10.50° 1.83% 0.00°
Astaneh
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Figure 6. Variations of crack width in soils with different textures ((a) Moassese, (b) Shanderman, (c) Astaneh).
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Table 4. The means comparison between the interaction effects of soil texture x water table on the soil moisture.

e i R

Different levels of water table

S sl

Sl V0 e Sl VIO Sl jio Soil texture
(15 cm) (7.5 cm) (0 cm)
don 30
0.581% 0.609° 0.656"
Moassese
PPRHR
0.440° 0.479° 0.564% -
Shanderman
Pt
0.531¢ 0.542% 0.547%
Astaneh
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Table 5. The means comparison between the interaction effect of soil texture x water table on the penetration

resistance.
Different levels of water table Sl st
Sl V0 e Sl VIO Sl jio Soil texture
(15 cm) (7.5 cm) (0 cm)
don 30
52.29° 0.00° 0.00°
Moassese
&U.,\.?Lii
11.44° 0.00° 0.00°
Shanderman
. . Pt
0.0° 0.00 0.00
Astaneh
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Figure 7. Fluctuation of the Penetration resistance in Moassese and Shanderman at the level of the water table
15 em.
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Table 6. Analysis of variance effect of soil texture and water table on yield and yield components of rice.

5 Sas oo O sliss 3
S Ao o 53] s Sl adg Jsb PESHEREY Ceudsb  ollaxy Ql/.::.i.?e;w
KGR : Pges b
Percentage b ‘zeliht ((i)f ield Panicle Number Plant Degree of Sources of
ofunfilled  Biological ~ ™Mr® Number vie length  oftillers  height  freedom variations
yield seed of panicle
Ky
0.0006™ 3.92™ 0.008™ 7.00™ 10.56™ 3.52™ 2.25™ 17.37™ 2 7
Replication
sl
0.0012™ 288.20** 0.079* 62.11* 165.94%** 0.74™ 190.03**  225.81* 2 ’
Texture
L)
0.0007™ 17.15™ 0.022™ 14.33™ 4.36™ 3.26™ 0.70™ 69.14™ 2 il e
Water table
bl Cl"” x b
0.0020 4.49 0.043 24.11 2481 2.99 20.87 29.25 4 Texture x Water
table
ot
0.0009 14.78 0.017 12.45 22.72 1.76 23.55 55.03 16
Error

# NS

VAl )/O C}lﬂ.w DL J‘}L;JJ K} J‘;Lf.“"jj‘&’ \,.;J:A.v I
S k%% not significant and significant at P<0.05 and P<0.01, respectively.
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Table 7. The means comparison effect of soil texture and water table on the yield and yield components of rice.

L o Sk sl
Water table Soil texture La 2l
Sl 10 e Bl VIO Sl Sio alea] eokls A 50 Parameters
(15 cm) (7.5 cm) (0 cm) Astaneh ~ Shanderman  Moassese
b b (em) < 5 J4b
114.22% 119.44* 118.44* 112.88 116.44" 122.77*
Plant height (cm)
ass sldsS
28.11° 28.66° 28.33° 25.44° 26.00° 33.66" '
Number of tillers
(em) 5 J5b
21.08" 22.22° 21.98" 21.57* 21.61° 22.09°
Panicle length (cm)
. b (gr/pot) 5 Slas
28.09° 28.48" 29.44° 25.36 27.13 33.52°
Yield (gr/pot)
b b ad g sl
25.66" 23.33° 25.33° 22.88 23.66 27.77°
Number of panicle
b Y (gr) <los 05
2.78° 2.84° 2.75° 2.90° 2.76 2.72
seed weight of hundred (gr)
. . (gr/pot) 54 > Shos
41.37° 44.11° 42.43° 39.48 39.25 49.17°
Biological yield (gr/pot)
(@3] éj-, BW-Bt
0.08" 0.10° 0.09° 0.08" 0.10° 0.09°

Percentage of unfilled (%)
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Abstract

Background and Objectives: Limitation of suitable water resources is a major problem of
agriculture in Iran. Therefore finding ways to overcome water shortages in these areas has
always been a priority for study and research. The findings of various research and management
in the field of water management in paddy fields have led to intermittent flood irrigation
methods. Increase in irrigation interval caused cracks in the intermittent irrigation in paddy
fields.

Materials and Methods: To evaluate the effect of shallow water table on humidity conditions
and physical properties of paddy soils, soil texture factors at three regions (Moassese (Rasht),
Shanderman and Astanch) and a factor shallow water table at three levels (zero, 7.5 and 15 cm)
and in three replicates as the factorial based on complete randomized blocks design in Rice
Research Institute. The amount of moisture, crack width, soil’s resistance to penetrometer, soil
column height, yield and yield components of rice were measured.

Results: Results showed that the effect of shallow water table levels on soil column height,
cracks width, moisture content and resistance to pentrometer penetration has been significant at
one percent statistical level. In all three soil textures, moisture content in the 15 cm water table
level was below field capacity. Resistance to pentrometer penetration at water table 15 ¢m for
the Moasese and Shanderman reached to 52.29 and 11.44 kPa, respectively. Also effect of water
table on yield and yield components of rice was not significant.

Conclusion: The maximum width of the crack in the water table 15 cm is between 1.2-1.5 cm.
At water table 7.5 cm only capillary crack was observed. It can be expressed that in the shallow
water table management in the scale of pot could be effective in preventing leaks and cracks.

Keywords: Shallow water table, Paddy soil, Crack width, Resistance to pentrometer penetration
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