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Tablel. Technical specification of the machines used in this experiment

Koy b Ges Gos ey Fhe glas )i cud b

. 515 ol
58S il o Geile)  (ragsle) 2951 es )( " N y o (Celo p alS) (el liSe)
Tillage machinery Model  Width of Depth of Tractor type Tr;ctbf (hn) Travel speed  Effective field
cut (cm)  cut (cm) PP kmh?)  capacity (ha.h?)
S5 po e Grea S s s
Power tiller 25 10-15 S 7 2-3 0.056
- Un-known Two wheeled
conventional puddler
Sk lgs prea S b .
Power tiller rotary #5 50 10-15 ©75° 7 2-3 0.087
Kubota Two wheeled
puddler
by ok o s
Power tiller » 120 10-15 o7 7 2-3 0.168
IRRI Two wheeled
cono-puddler
&5515 H9lesds, Loos — cola .
Tractor-mounted 2 P "l 180 10-20 S 71 3-4 0.315
. Hadi-Joybar Four wheeled
rotivator
Table 2. Physical and chemical characteristics of soil in the experimental site
el T i T
epth o 0 A 0 rganic oi g a a
soil (cm) Clay (%) Silt(%) Sand (%) carbon (%) texture pH (meg/L) (meg/L) (meg/L)
0-30 47 39 14 1.58 Clay-silt 7.6 3.1 3.3 7
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Figure 1. The machines used in this research
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Table 3. Analysis of variance of the effect of puddling methods and times on physical properties of paddy soil

Mean square Sl o (uSleo
. e . b)d = - . . . .| - 5
St gl wolyi AL JEr b byye S5k Gee (Sinzg el LA el
Source of variation df Bulk Penetrating depth of Weeding Puddling
density falling cone efficiency index
S 2 0.0006™ 0.6487" 1.1675™ 3.8378"
Replication
A G, 3 0.0115™ 48.3570 226.6796 "  288.1063"
Puddling method (PM)
A ) sl 6 0.0007 0.3853 1.9678 1.7461
Error
A s 3 0.0184™ 26.2740 ™ 49.9385" 78.3880
Puddling times (PT)
A slds lbs 6 0.0003 0.5573 1.7472 1.0492
Error
IS lads x g, 9 0.0003 " 1.1272" 1.4691™ 2.3514"™
PMxPT
blite S sl 18 0.0005 0.7114 3.5249 2.5020
Error

ns

TN 570 el pedans o lo Sre g o gimepnd cud g 4T g T
, “and ™": Not-significant and significant at 5% and 1% probability levels, respectively.

# NS
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Table 4. Mean comparison of the effect of puddling methods and times on some physical properties of paddy soil

6ol JBs  bgin byt 355 Gee Sepzgooil (oSS pasls
Treatment o Bulk density Penetrating depth Weeding Puddling
(kg.m®)  of falling cone (cm) efficiency (%) index (%)
S5 Py o0 78 9.83°¢ 51.52° 4450 ¢
Power tiller conventional puddler ' ' ' '
o Sy peaSL 0.84° 8.79°¢ 54.10° 49.11°
pesty Power tiller rotary puddler ' ' ' '
Puddling &5‘95):“ )‘bl" 0.85 ab 10.50 b 53.20 c 44'01 c
method Power tiller cono-puddler
S5 5l 0.0.8° 13.31° 60.57 5453°
Tractor-mounted rotivator o ' ' '
Lo
T 0.88° 9.04°¢ 51.78° 45.21°
Once
Sled L
° 5 0.86° 9.67°¢ 53.81° 47.04°¢
ety Twice
Puddling S 0.83° 10.88° 55.24 ¢ 48.68"°
times Third
L
A 0.79¢ 12.39° 56.54 ° 51.23°
Fourth

Wl 70 il mhaw jo SSls ol b Gl g B (S i B S il o Sl
Means followed by the same letters are not significantly different by the Duncan’s test at 5% probability level.
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Table 5. Analysis of variance of the effect of puddling methods and times on grain yield and yield components

Mean square Sl yo 5Sko
Syt oo @olil ez, abes oo Wy gli,l  ades Job  algs jo als ol &ls e 5 als o Sles
Source of variation df No. of Plant  Panicle No.ofgrain 1000-grain  Grain yield
panicle height length per panicle weight
)'_)SJ _ 2 2.9908™ 13.7403 2.1806™  21.1410°  3.9186™  1391.8900
Replication
U S-S 3 6.4535° 13.8660° 6.2374™ 291.9070  0.1622™ 25121.4100"
Puddling method (PM)
AL ) sl 6 1.7067  5.4509  0.4983 27.8110 2.3016 1563.9650
Error
@A Slss 3 4.0202™ 10.3037™ 11.0114™ 96.5420"  0.5232™ 20856.3980
Puddling times (PT)
A olds glas 6 21125 24981  1.1973 23.0410 0.2684 780.6940
Error
AL olads x o, 9 1.7368™ 6.4412™ 1.4109™  7.1690™ 0.2549™  2349.2740™
PMxPT
bl 1 gl 18 2.0050  4.0109  1.0441 21.6157 0.9175 729.0970
Error
# NS

TN 970 Jlirl o 50 Jlo ma g ls drapmé cud g a5 T

"™ *and ": Not-significant and significant at 5% and 1% probability levels, respectively.
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Table 6. Mean comparison of the effect of puddling methods and times on rice grain yield and yield components

abgs slass Wy glas )l abg> Job  ales o ailsslaws wls e o5 als o Slee
Treatment SN No.of  Plant height Panicle length No. of grain per 1000 grain Grain yield
panicle (cm) (cm) panicle weight (9)  (kg.ha®)
S5 pge o oS> A A A )
Power tiller conventional 13.31 119.96° 29.03 74.95 24.16° 3346.00
puddler
) S5l Grea Sl 14.70 2 121.69° 30.16° 85.701 2 24.12°%  3401.00°
&,>I5  Power tiller rotary puddler
Puddling . b b b
method oy oy 14.37 2 119.682 28.90 83.90° 24.23%  3332.00
Power tiller cono-puddler
&5S15 5glsds, 15.002 121.652 30.27° 84502 24.37% 3429.00°
Tractor-mounted rotivator
e 1407°  11941°  2855° 78.22° 24.46° 3322.00"
Once
olads Sbgs 13.67% 12093  20.16%® 82.70 24.07% 3381.00%
o Twice
Puddling b 14.75%  121.08% 30.99 84.82° 24.00% 3422.00°
times Third
Lok 14.902 121,552 20.36 83.30° 24.27% 3408.00°
Fourth

25,05 70 Jlaxs ! mhan 50 5851 fyge5] b (5,0 cme S (S i > S gyl slo il
Means followed by the same letters are not significantly different by the Duncan’s test at 5% probability level.

d)ljiwL;.w 5 oolatul a8 5,8 5 Faml g e IS sk 4

Sz &)lis wn S8 Gelgtee (solod 5l by (n e e S oSl silsds) lgs sla ol
5 (b sl> 5 osims slering oy ) (5ylas 5 Sz 033k (LA (APl s e (S
Olidss sy oKen 5 508 gy Dlids duwsse aS elie 5o plply el ouls Wl o Slee isl38l
by Lo Guiizd plonil o oS duinge (pl (cwaige 5 (S8 Lo iyl Gtalejl (lzl e b i S 2L

Syien )l is S S 9515 H5lee; g okl peaSTE 5l eslinl

Dgdge e 5l SlEE Gl el jles
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Abstract

To optimize the puddling operation in paddy land preparation, the effects of puddling methods and
times on some soil physical properties and grain yield and yield components of rice variety Hashemi
were evaluated in this research. The experiments were conducted in a split block design in three
replications with two factors, puddling method in four levels (power tiller conventional puddler, power
tiller rotary puddler, power tiller cono-puddler and tractor-mounted rotivator) and puddling times in
four levels (from once to fourth) in a silty clay soil. Results revealed that the minimum bulk density
(0.801 g.cm™) and maximum penetration depth of falling cone (13.31 cm), weeding efficiency (60.57
%) and puddling index (54.53 %) was related to puddling with tractor-mounted rotivator and the
maximum bulk density (0.872 g.cm™) and the minimum of weeding efficiency and puddling index
(51.52 and 44.50 %, respectively) was belonged to power tiller conventional puddler. Increasing of
puddling times from once to fourth, decreased the bulk density from 0.882 to 0.795 g.cm®, but
increased the penetration depth of falling cone from 9.04 to 12.39 cm and also weeding efficiency and
puddling index from 51.78 to 56.54% and from 45.21 to 51.23 %, respectively. The grain yield in
puddling with tractor-mounted rotavator and power tiller rotary puddler (3429 and 3401 kg.ha™,
respectively) were significantly (P<0.01) higher than those of power tiller conventional puddler and
power tiller cono-puddler (3346 and 3332 kg.ha™, respectively). The grain yield increased from 3322
to 3408 kg.ha™ with the increasing of puddling times from once to fourth, however there were no
significant differences between twice, thrice and fourth puddling. In total, results of this research
revealed that twice puddling with power tiller rotary puddler or tractor-mounted rotavator can be
considered as a proper treatment for puddling operation in silty clay soils similar to experimental site.
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