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Figure 1. Geographical location of studied farm
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Table 1. Some physical and chemical properties of soil in the studied farm
gf;‘;:ra' Clay St Sand avK abP OC TN CCE pH EC
/. m m /. /. /. ds m?
Loam 3] pp pp () ) )
39 55 6 230 15 135 0.13 16.9 76 047

* av.K: Soil available potassium, av.P: Soil available phosphorus, O.C: Organic Carbon, O.M: Organic Matter, TN: Total Nitrogen,

CCE: Calcium Carbonate Equivalent.
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Figure 2. Tillage operations (right figure) and muddy ground with rotavator passing (left figure)
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Table 2. The effect of tillage and puddling on soil infiltration (mm d%)
The average of

Treatment P1 P2 P3 P4 main effect of
tillage

T1 6.27° 5.19¢ 4.32¢ 3.53f 483 A

T2 5.87° 4.33¢ 3.65¢ 3.19¢ 426 B

The average of main
effect of puddling
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* The same letters above the numbers indicate no significant different at 5% level based on Duncan’s multiple range tests (Lowercase

letters for interaction effect and Capital letters for main effects) according to Duncan test are not significantly different at the 5% level.
* P1: low puddling, P2: middle puddling, P3: high puddling, P4: very high puddling, T1: without tillage, T2: with tillage

6.07 A 476 B 3.98C 3.36 D
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Table 3. The effect of tillage and puddling on soil hydraulic conductivity (cm h'%)
The average of main

Treatment P1 P2 P3 P4 .
effect of tillage

T1 1.342 1.16° 0.94¢ 0.74g 1.05A

T2 1.26° 1.09¢ 0.83f 0.64" 0.94B

The average of main
effect of puddling
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* The same letters above the numbers indicate no significant different at 5% level based on Duncan’s multiple range tests (Lowercase

letters for interaction effect and Capital letters for main effects) according to Duncan test are not significantly different at the 5% level.
* P1: low puddling, P2: middle puddling, P3: high puddling, P4: very high puddling, T1: without tillage, T2: with tillage
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Table 4. The effect of tillage and puddling on soil bulk density (g cm-%)
The average of main

Treatment P1 P2 P3 P4 .
effect of tillage

Tl 1.382 1.34° 1.29¢ 1.28¢% 1.33A

T2 1.35° 1.3° 1.28° 1.26 1.29B

The average of main
effect of puddling
5 Jlite 1 gl S8 Bgym) 8,05 g2 (5,0 e Dglis o0 B mhaws 50 5SSl (glaials iz yge3T Bub v o Lt slasl (YU o LS, g
(hol S sl 550 By
53555 b T2 5,556 s TL ok s (AN s PA iy 508 s P3 gt LIS pla P2 1S SIS ol PL s
* The same letters above the numbers indicate no significant different at 5% level based on Duncan’s multiple range tests (Lowercase

letters for interaction effect and Capital letters for main effects) according to Duncan test are not significantly different at the 5% level.
* P1: low puddling, P2: middle puddling, P3: high puddling, P4: very high puddling, T1: without tillage, T2: with tillage
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Figure 3. Variation in soil bulk density (right figure) and gravimetric water content (left figure) under the
influence of tillage treatment
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Table 5. The effect of tillage and puddling on gravimetric water contents

The average of main

Treatment P1 P2 P3 P4 .
effect of tillage

T1 25.74¢ 26.779  27.36 27.9° 26.94 B

T2 271200 27.64% 27.94b 28.67° 27.84 A

The average of main 2643C  2721B  27.65B  28.28A

effect of puddling
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* The same letters above the numbers indicate no significant different at 5% level based on Duncan’s multiple range tests (Lowercase
letters for interaction effect and Capital letters for main effects) according to Duncan test are not significantly different at the 5% level.
* P1: low puddling, P2: middle puddling, P3: high puddling, P4: very high puddling, T1: without tillage, T2: with tillage.
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Table 6- The effect of tillage and puddling on 1000-grain weight of rice

The average of main

Treatment P1 P2 P3 P4 -
effect of tillage

T1 27.27° 27.6% 27.97° 28.732 27.892 A

T2 27.37°¢ 27.530¢ 27.63% 28.03° 27.642 A

The average of main effect
of puddling
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* The same letters above the numbers indicate no significant different at 5% level based on Duncan’s multiple range tests (Lowercase

letters for interaction effect and Capital letters for main effects) according to Duncan test are not significantly different at the 5% level.
* P1: low puddling, P2: middle puddling, P3: high puddling, P4: very high puddling, T1: without tillage, T2: with tillage.
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The Effect of Tillage and Pudding on Some Soil Physical Properties and
Rice Yield in Paddy Lands (Case study: Ghaemshahr City)
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Abstract

Tillage and puddling are important operations of paddy field. Puddling is an important and
common method in bed preparation for rice seedling cultivation in paddy lands, which is done with
rotavator. To investigate the changes in soil physical and hydraulic parameters, an experiment was
conducted as a split plot based on a randomized complete block design with three replications in
Ghaemshabhr, Iran. In this study, the rice field was under two main treatments, T1 (without tillage)
and T2 (with tillage) and four sub-treatments of passing the rotavator, P1 (once), P2 (twice), P3
(three times) and P4 (four Times). Different levels of puddling on the paddy field with loam texture
were applied and the parameters of infiltration, hydraulic conductivity, gravimetric water contents
and dry soil bulk density were measured. Also, at the end of the cultivation season, 1000-grain rice
weight was calculated for each treatment. The results showed that in both parameters of
permeability and hydraulic conductivity, the T2 treatments had the lowest amount of infiltration
and hydraulic conductivity. Also, in both parameters, with increasing the intensity of puddling, the
rate of infiltration and hydraulic conductivity decreased significantly. By applying tillage and
increasing the intensity of puddling, a decreasing trend in the bulk density and an increasing trend
in soil water content were observed. So that, the tillage treatment with high puddling (P4) had the
maximum weight moisture (28.67 %). Different tillage methods did not show any effect on the
weight of 1000-grains rice. In contrast, different puddling treatments had a significant effect on the
weight of 1000-grains rice and in high puddling treatment the highest weight of 1000-grains rice
(28.38 g) was observed showing the positive effect of high levels of puddling on this parameter.
Finally, it can be concluded that tillage and puddling reduce water loss and thus increase water
productivity in the rice cultivation.

Key words: No Tillage, Hydraulic Conductivity, Soil Moisture, The weight of 1000 grains

Bameri A. Lotfi M. and Khaleghi M. 2022. The effect of tillage and pudding on some soil physical properties
and rice yield in paddy lands (case study: Ghaemshahr city). Applied Soil Research, 10(3): 30-42.

1- Lecturer, Department of Soil Science, Faculty of Water and Soil, Zabol University, Iran. (Corresponding Author)

2- Master Graduated, Soil Engineering Department, Faculty of Agricultural Engineering, Azad University of Tehran, Iran
3- Ph.D. Graduated, Water Engineering Department, Faculty of Water and Soil, University of Zabol, Iran

* Corresponding Author Email: rbameri@uoz,ac.ir

Y



