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ABSTRACT

In order to comparison of conservatoin tillage treatment on wheat yield and water consumption a split plot experiment base on RCBD design
with 3 replication was carried out at experimental farm of Agricultural and Natural ResoursesReserch Center of Markazi Province. Main plots
were: T1: using of moldboard with disk(conventional methods),T2: using of chisel packer,T3= using of combined plow,T4= Direct planting(no-
tillage). Irrigation intervals containe:11= 20 days,12= 25 days and 13=30 days were considered as subplots. Tillage operation was done on basis
of experiment treatments in a farm that Corn had planted last year. Yield and Water consumption was measured. The results showed the effect
of conservation tillage had no effect on dry grain yield(p<0.05). The amount of consumed water was 60% higher than in first irrigation at
conventional treatment in comparison with conservation treatments. In conservation treatments, yield differences between 11 and 12 was not
significant(p<0.05). However significant reduction was observed between I1 an I2 in conventional treatment. In conservation tillage by
increasing of irrigation interval from 20 days to 25 days, Water use efficiency(WUE) increased 14%. HoweverWUE decreased 17% by

increasing of irrigation interval from 20 days to 25 days.
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Corresponding author: A.Hedayatipour of agricultural implements and improvement of environmental
conditions are advantages that should be considered (Sayadian,

INTRODUCTION K. &Alagha, 2011). Based on the findings of Tessi et al (1990),

conservation tillage significantly increases soil moisture

Tillage operation is the most important operation in the crop holding capacity. However, although direct seeding increases
production. In addition, the most consumption of the water holding capacity increases, it does not increase crop yield.
mechanical energy in the production of crops is the tillage Results of 10-year study showed in loamy-clay soil showed that
operation (Kiatani, 1999). In addition to the enormous energy saturated hydraulic conductivity and water holding capacity at
consumption, the great problem in recent decades is the a depth of 30 to 60 mm increase using conservation tillage
incidence of serious environmental consequences due to practices. However, the observed difference in depth of 0 to 30
indiscriminate and unprincipled increase in the soil use. mm and 90 to 120 mm was not significant (Chunk and Lendval
Following increased soil erosion, lack of soil organic matter has 1990). The most important factor in increased preventing direct
become a major challenge in the agricultural sector. According evaporation of water from the soil surface is the presence of
to report of Soil and Water Institute of the country, 62% of the plant residues on the soil surface (Unger & Parker, 1976). It
Iran’s lands have organic matter less than 1%, while 9% of the seems that in no-tillage practice or in low-tillage practice, the
Iran’s lands have organic matter higher than 1.5%, which it root development is higher compared with moldboard practice
leads to irreparable consequences (Khademi et al, 2011). (Osuji, 1984).KhirulAlam et al (2014) studied the effect of tillage
Plowing with moldboard plow plays crucial role in the reduction practices on soil physical properties in the Bangladesh
of organic matter of the soil. The consequences of loss of soil Agricultural Research Institute (BARI) during a 4-year
organic matter are reduced water permeability, increased soil experiment. The treatments were: (1) low-tillage practices, (2)
bulk density, and soil and water erosion. One of the major deep tillage (3) no-tillage, and (4) conventional tillage. At the
considerations in assessing the consequences of the increased end of fourth year, permeability tests were measured. Results
soil fertility and increased crop yield is considering the long- showed that the greatest increase in soil permeability was
term effects of the implementing tillage practices. In addition, observed in no-tillage practice, followed by treatments of low-
reduced operation time, increasing the life of tractors, low cost tillage, conventional tillage, and deep tillage practices,
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respectively. Zeev et al (2006) examined several methods of
land preparation on water use efficiency. The treatments
consisted of: (1) low-tillage, (2) no-tillage, (3) mulching tillage,
and using subsoiler. The results of this study showed that no-
tillage practices and use of subsoiler increase water use
efficiency(WUE). The results of this research indicate that no-
tillage and subsoiler practices increase the water holding
capacity of the soil. In an extensive research conducted in North
China, it was found that plant residues as mulch increases the
WUE by 10 to 20 %. This increase in efficiency is due to the
reduction in level of evapotranspiration from soil (Zhang et al,
2006). Josa et al (2005) examined the conservation tillage
effects on maintaining the moisture in the soil surface layer in
the region of Barcelona in Spain. The researchers compared
three common tillage methods including conventional tillage
system, minimum tillage system, and no-tillage system. Soil
moisture content was recorded using the TDR on the weekly
basis. The results of the researchers showed that the amount of
soil moisture in no-tillage practice is high in comparison with
conventional practice. However, the results of the researchers
indicated that this increase does not lead to increased moisture.
According to view of Sharma and Behra (2008), the first volume
of irrigation water of wheat in the direct wheat seedling is lower
compared to conventional practice. These scientists have not
mentioned its reduction amount. Abohamed (2004) examined
the impact of three methods of the land preparation including
use amoldboard plow, tillage using chisel plow, and tillage using
disk on the two properties of soil permeability and soil bulk
density. The results of the study showed that the type of tillage
has a significant impact on two soil properties mentioned above.
Based on these results, the rate of penetration in the tillage
practice of chisel plow is higher compared with other practices.
In addition, soil bulk density using tillage practice of chisel plow
was lower compared with other treatments tested. The aim of
this study was to investigate the effect of tillage practices on the
permeability of the water.

MATERIALS AND METHODS

In order to investigating of the effect of tillahe methods on
consumed water and WUE, an experiment carried out in
experimental station of Agricultural and Natural Resources
Research Institute of Markazi province was selected during
2012-2013 and 2013-2014. Corn (variety of Singer Cross 704)
was planted in the middle of June. By harvesting corn in late
September, the implementation of experimental treatments was
done. To compare treatments, an experiment- split-plot in a
randomized complete block design with 3 replications was
used. The main plots were: T1: using moldboard plow + disk
(coventional method), T2: using the chisel Packer, T3: using
combined plow, and T4: using direct seeding method. Three
irrigation intervals included I1: 20-days, 12: 25-days, and I3: 30-
days considered as sub plots. The properties of used tillage
devices and direct seeding grain driller are shown in Tables 1
and 2. Some of the physical and chemical properties of soil are
given in Table 3.

Tablel- Thechnical specifications of tillage tools used in
the experiment

Implement type Number of
tillage Width(m) Company
units
Packer-chisel 5 2 Taka
Combined plow 5 2 Taka
Moldboard plow 3 0.95 Khorasan

Table 2-Thechnical specifications of grain driller used in
the experiment

. number Space
Devise Furrow
. of the between .
metering opener Width
tvpe planter planter es
yp units units typ

P.T.0

driving 13 18 Hoe type 2.5

Table3- Some physical and chemical properties of soil

. Soil
. ic | Elements of soil texture
D S S I Doy LEEE
(@S/m) | (ppms) | (ppue) | (ppm) | P | ™ [Clay | Loam | Sandy | -
) ey L ey | )
(0 [(%) (%)
. : Sandy
100 95 (322 004 (8103 0|30 40 0-30 ’
loam
Table4- Mean comparison of yield and its components in
tillage treatments
. Weigh Spike
Tillage methods (11(;:::\) of 1000 hl;l:;\('(e;:) len::le:('::m) length
grain(g) (Cm)
Conventional(Moldboard 28602 3492 42.4a 76.9a 8.9a
and disk)
Chisel packer 2951a 34.7a 41.1a 75.8a 9.4a
Combined plow 3000a 34.6a 42.8a 78a 8.6a
Direct - seeding 3057a 34.4a 46.3a 74.5a 9.8a

The same letters imply that there is not significant difference between tratments(p<0.5)

Table5- Mean comparison of yield and its components in
irrigation treatments

Irrigation . Weigh Spike
treatments(Irrigation Uz leda] of 1000 i:l;::g;t) lenSt;e(lgm] lenth
intervals) 8 grain(g) ° (Cm)

20 Days 3552a 37.6a 47.7a 77.8b 9.1a

25 Days 3145b 36.4b 45.7a 78.2b 9.2a

30 Days 2205¢ 30c 36.9b 72.3a 9.3a

The same letters imply that there is not significant difference between
tratments(p<0.5)
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Table6- Mean comparison of yield and its components in
irrigation and tillage methods treatments

Irrigation Weigh of
4 f t Yield o8 .| Harvest Spike
Tillage methods rea e s 1000 grain | . Stem lenth
g (imigation | (Kg/ha) @ | ™M temhicm) | S
. (Cm)
{intervals
Conventional(M | 20 pays 35838 38,5 41.1hc 80.2ab 8.8
oldboardand | 25 Days 2840d 35.9de 47.1b 73.4abc 8.8a
30 Days 2158e 30.7f 35.4d 70.8¢c 8.8a
20 Days 3477ab 37.9a 43.4hc 75.2abc 9.4a
Chisel packer 25 Days 3174e 36.9cde | 44.3bc 76.9abc 94a
30 Days 2203a 29.6g 35.5d 71.5hc 9.7a
20 Days 35723 36.9bcd | 4B.2ab 75.2abc 9.63
Combined plow | 25 Days 3292bc 35.6e 46.53b 82.53 9.3a
30 Days 2136e 30.2g 33.d 76.2ab 9.1a
20 Days 3573a 37abc 53.63 73.6ab 83
Direct - seeding | 25 Days 3276hc 36dcde | dddhbc 73.2bc 9.3a
30 Days 3223e 29.58 39.2cd 73.2bc 9.4a

The same letters imply that there 15 not sigmificant difference between tratments(p<0.3)

The effect of experiment treatments on water use

One of the important findings of this experiment was that in the
conventional tillage practice, the time of the first irrigation was
higher about 60%. Large diameter of the hunks as well as the
lack of vegetation cause increased water absorption by hunks at
the farm level, and the absorbed moisture is lost immediately
due to being exposed to air. Consumed Water volume difference
in the conventional method compared to conservation tillage
methods is due to increased water use in the firstirrigation. The
duration of the first irrigation about this treatment and other
treatments is shown in Table 7. Sharmavbhra (2008) have
achieved the same result. However, the irrigation duration of
other treatments was almost identical.

Table 7- Consumed time or the first irrigation at one plot

Time of the first | First Second
irrigation(Minute) year year
Conventional tillage method 20.8 28
C(?nservathn tillage and 13 18
Direct seeding

Without considering the irrigation treatment (in complete
irrigation), The Cosumed water volume in conservation and
direct seedling dropped reduced by 12 percent. Table 9
indicates the amount of consumed water (taking into account
precipitation according table 8) separately by year.

Table 8- Rainfal amount during 2 years

mounth | November | December | lanuary | February | March | April | May | June | Total | Water

rainfal | volume
20122013 f. 610 W1 138 4#8(3#I|WNL) 07 W un
0132014 475 A 4] 193] 6h3) M 1281 3| 3N

25

Table 9- Consumed water and WUE at tillage and irrigation

treatments
First year Second year
' igetion Yield Water Wiklkg Yield Water Walter use
Tillage methods volumm volumm | efficiency(Kg
treatments i ) s
(Kgha) | (mifha) (Kgha) | (myha) | m)
20 Days 3057 7999 049 N 7650 042
Conentonel e | % e | 0w | B8 | 66 035
30 Days 1584 6268 041 1731 5830 029
20 Days 3482 7410 04 71 7150 048
Chise! packer 25 Days 012 6603 046 3335 599 0.55
30 Days 2150 5736 0.37 2056 5736 039
20 Days 387 7470 048 3570 7150 0.46
Combined plow | 25 Days 3253 6603 049 3230 5996 054
30 Days 203 5736 038 2067 5736 036
20 Days 3B T410 051 33 7150 046
Direct - seeding | 25 Days 3481 6603 051 3070 5996 051
30 Days 1226 5736 039 418 5736 042

According to this table, in conventional tillage, water volume in
25-day treatment was reduced 11% in the first year of
implementation of the experiment and 13% in the second year
compared with 20-day irrigation. However conservation
practices, the reduction in volume of water in the first year was
about 15% and in the second year, it was 16% compared with
20-day irrigation. water volume in 30-day treatment reduced
significantly. As mentioned earlier, by increasing the gap of
irrigation turn from 20 to 25 days, the crop yield does not
reduce in the conservation practice. There by, in the
conservation tillage practices, by increasing the irrigation gap
from 20 to 25 days, WUE in the conservative tillage practices
increases by 14%. However,WUE reduced by 17% when the
irrigation interval increased from 20 to 25 days the in the
conventional tillage practice. It is recommended that to reduce
of the consumed water volum, conservation tillage practices
(especially chisel packer plow) to be used .

CONCLUSION

1- In the conservation tillage and direct seeding practice, by
increasing the irrigation intervals, significant reduction was not
observed in the crop yield. In addition, water use is saved highly
by doing such work.

2-The first irrigation volume in the conservation tillage and
direct seeding practice reduces by 40% compared with
conventional practice, followed by high saving in consumed
water volume.

3- In general, the use of conservation tillage practices while
reducing production costs and energy consumption causes
consumed water volume reduction by 10%.
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