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ABSTRACT

This research aims to study and analyze the effethe no-tilage method and seeding rate on whaeid in
Khorramabad Region, Iran. Moreover, data was evidda and the split-plot design in form of randordize
complete blocks was used with three replicates.ri&ia factor includes three levels of differernaiie methods: 1)
moldboard plow + disc (2 times) + drill-deep furrgwanting (the region’s conventional method); 23ld(2 times)
+ deep furrow; and 3) no-tillage seeding (direcedig). The secondary factor, however, was theisgadte at
three levels (150, 180, and 220 kg/ha). The reduliicated that the highest germination rates bgldn the
minimum tillage and conventional tillage treatmerits terms of germination rate, Treatment 1 perfedrbetter
than the minimum tillage treatments with 150, 18@ 220 kg/ha; however, this difference was notisteally
significant. This could be due to loose soil allogvroots to penetrate further. Additionally, accimigl to the results,
it could be concluded that different tillage methqutoduce tangible and significant effects on whgald. The
mean comparison showed that Treatment 2 had theplee®rmance, in terms of yield, with 5540 kg/blofved by
Treatment 1 (conventional) and Treatment 3 withG4a®d 3780 kg/ha, respectively. Moreover, the mamim
harvest index belonged to Treatment 2 and thedsesting rate to achieve the highest harvest index380 kg/ha.

Keywords: Tillage; Wheat; Yield; Seeding Rate.

INTRODUCTION

The main concept afonservation tillagds to keep the previous year’s crop residues erfigid. In addition, this
facilitates the implementation of crop residue nggmaent since, although tillage provides propercairditioning,
this, in turn, leads to the fast degradation ofoig substances [1]. In a study, the effect ofdhikage systems on
the crop residue coverage and wheat yield in mtatiith rice was investigated. These three systewisided:
moldboard plowing in autumn with spring discing;tiltage and spring discing, which brought aboutédreresidue
cover, better growth, and finally better yield caargd to the no-tillage method [10]. Another reskanvestigated
the effect of three field preparation methods idetg plowing with discing in autumn, chisel plowimgth spring
discing in autumn, and no-tillage treatment on falreat cultivars. The results showed no signifiadifference
between crop yield in different treatments; howeweisel plowing with discing had the highest yielmmpared to
other treatments [5]. Chopping residues from tisé yaar’s crops and applying minimum tillage preesiincreases
soil moisture preservation, make wheat yield soatasle, and also reduces tillage [3]. Seed gernunaliecreases
exponentially as the soil gradation increases.

A seedbed’s soil gradation depends on severalraatoluding the type and amount of imposed enémyw tillage
equipment. Breaking aggregates into fine gradesrhgking them depends on factors such as soil areisind
tillage practices [6]. Reduced application of fammachineries can reduce costs and time requiredfidda
preparation before planting, therefore reducessgost area unit. Accordingly, costs incurred bytihage seeding
practices (direct seeding) are significantly lowhain costs of other practices [12]. The primaradé machinery
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type and seed density have no significant effecthenyield of rainfed wheat. Consequently, in ortteachieve
minimum tillage, soil erosion and moisture contrlmyer energy consumption, faster field preparatitmwver
production costs, and higher yield per area uhitjas suggested to use a chisel plow or asymmaisc with the
seed density of 140 kg/ha [4]. A farming practicataining no-tillage or reduced tillage practicegpcrotation and
the large-scale returning of crop residues to cail increase biomass and the diversity of soil afiimra activities

[8].

The conservation tillage increases soil porosipsens the soil and also brings about better swdt@n and
increases root growth [11].

To secure proper seed germination, there shouldem soil layer with more than 50% of the aggtega@maller
than 5mm [9]. Leaving crop residues on the surfasevell as the presence of dense surface rootsastt can
reduce soil compactness by 65% comparing to fistdpped from such materials [13]. The apparentsidgrand
permeability of different soil depths during therm@ation stage are not influenced by crop residudsle the
presence of residues during the flowering stageisamease soil permeability at 3-15-cm depths adlice the
apparent density at depths of 0-15cm [2]. Organitten strengthens soil structure and gradation,thisd in turn,
facilitates root growth and development by impravsoil aeration. With the increased soil organidterathe soil
color is darkened and its heat absorption cap&#yso increased, therefore the soil is warmirsgeia]7].

MATERIALS AND METHODS

The research was conducted in Iran, Khorram-abeatdd at latitude of 48°18’, longitude of 33°30daaltitude of
1171m, approximately at the center of Lorestan ifaa/ The soil of the study location had a nonrsalialkaline
and heavy texture (clay-loam). Due to proper saisture, no pre-irrigation was needed.

The strip-split plot design in form of randomizeahtplete blocks was used with three replicates. maa factor
included tillage methods at three levelg) moldboard plow + disc (2 times) + drill-deep fowr planting (the
region’s conventional method);)alisk (2 times) + deep furrow planting; angl mo-tillage seeding (direct seeding).
Moreover, the secondary factor included the seedits at three levels; 0150 kg/ha; k) 180 kg/ha; and $ 220
kg/ha. The seeding rates were selected accorditigetaates common in the region which were sugddsfexperts
of agricultural service centers. The area of thedlysiece of land was 540°80m*18m). The spacing of the blocks
was 8m with 2m between two neighboring treatmelhtshould be noted that all above-mentioned prestiwere
performed in autumn simultaneously with plantingr{g December). The operation depth for moldbodaiving
was also considered to be 25cm.

Data related to the effect of the tillage treatrseat different properties such as apparent sosidermean weight
diameter (MWD) of aggregates, soil turning levbg humber of seedlings, germination percent, hamdex, seed
yield, and ANOVA were calculated. In statisticalafysis, treatment meansere analyzed using MSTAT-C.
Diagrams were drawn in Excel and the means wergaosd using thé-test

RESULTS AND DISCUSSION

The statistical analysis was studied separatelyeémh property based on the effects of the nagéllmethod and
seeding rate on wheat yield.

Germination percent: as shown in the mean comparison table, the ragélimethod had lower germination percent
than the other two methods. On the other handntagimum germination percent belonged to minimutagi
treatments (two-times discing + deep furrow drghn However, these treatments were in a same gesup
conventional tillage treatments and there was goifitant difference between them. The seeding o&tE80 kg/ha
had a relatively higher, but non-significant, garation percent.

104
Scholars Research Library



Mahmood Beiranvandet al EuroJ Zool Res, 2013, 2 (4):103-108

71.6 73.25 _
68.24 66.7 70 67.33 80

70
- 60
- 50
- 40
- 30
- 20

I 1 T T 1 1 T T 1 0
3b3a 3b2a 3b1a 2b3a 2b2a 2b1a 1b3a 1b2a 1b1a

Figure 1: Germination percent of different treatments

Seedling emergence per square meter: the maximum seedling emergence belongedhe minimur-tillage and
conventional tillage treatments, among which t;bs, ab, and ab; treatments had more seedling emergence
the minimumtillage treatments; this difference was, howevem-significart. This might be due to deeper loc
soil allowing further penetration of rootsto soil.
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Figure 2: Seedling emergence per square meter of each treagnt

Uniform seed distribution: as shown, therwas a small and statistically naignificant difference between differe
tillage treatments in terms of uniform seed disttitn. Since all three tillagmethodswere followed by sufficiently
precise seed drillinghis result was expectt
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Figure 3: Uniformity of seed distribution for different treat ments of wheat at the study fiel

Harvest index: the maximum harvest index belongecthe ab, treatment (two-timeliscing + deep furrow drilling
a,, and 180 kg/ha seeding ratg). The study results indicated that harvest index performance in reduced till;
is relatively bettethe conventional tillage, where the optimum seedatg to achieve the maximum harvest in
belonged to the 180 kg/ha treatm
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Figure 4: Comparison of mean harvest index for different tilage and seeding rate (percent) treatmer

Seed yield: the mean comparison revealed that the highest yettibelonged to the minimi-tillage treatment
(two-time discing + deep furrow drillingwith 5540 kg/ha followed by the conventionmethod (moldboarding +
two-time discing + deep furrow drilling and direct-seedingreatments with 4560 and 3780 kg/ha, respecti
Gangwar studied the effect of three tillamethodsalong with three crop residue management in a \-rice
rotation and found that the minimi-tillage methodcan significantly increase wheat yield when comgarethe
conventional methadrhis confirms the results of the present study
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Figure 5: Crop yield of different treatments (kg/hg
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Figure 6: The 1000-grain weight for different treatments (gj

Biological yield: as shown in Figure (7), the minimum yield belongedhe n«tillage treatment. This is inevitab
since the study was carried out during one growason. Due to the failure in providing proper smlisture anc
the late germination and emergence of seeds, t-tillage methods deliveimproper biological yield durinitheir

first years of implementation.
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Figure 7: Crop biological yield for different treatments (kg/ha)
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Table 1: The ANOVA results for yield and yield comnents of wheat exposed to different tillage methadand seeding rates

The F-value was calculated

Source of Germination Seedling Seed distribution Harvest Seed Biological 1000-grain
variations DOF percent emergence uniformity index yield yield weight (gr)
Block 2 0.1489° 0.122'° 0.328° 0.138° 0.780° 0.522° 0.2398*

Tillage s "
practice (A) 2 2.35 1.466 1.596 4.322 6.568 4.324 1.76
Error a 4
See?g;g rae -, 0.566 0.378* 1.362< 1.246 2.763 1.650 0.632*
_AxB 4 2.234° 0.980 0.777 0870 0980  0.466° 0.986
interaction
Error b 12
CV% 13.6 19.4 11.34 14.5 10.35 14.67 9.87

", 7 and™ denote significant at the level of 1%, significanthe level of 5% and no significant, respectivel

Table 2: Mean comparisonsof yield and yield components of wheat exposed thifferent tillage methods and seeding rates

Means

TillagexSeeding Germination Seedling Seed distribution Harvest Seed Biological 1000-grain
rate” percent emergence uniformity index yield yield weight (gr)
albl 67.33a 325.4a 67b 45.33b 4300b 10100b 36b
a2bl 70.00a 312.00a 73a 49.5ab 5260a 12000a 39%a
a3bl 54.15b 248.20b 65b 38.1c 3650c 8300c 34c
alb2 66.70a 334.3a 77a 49.56ab 4680ab 10800ab 35b
a2b2 73.25a 315.46a 74a 58.67a 5680a 12600a 40a
a3b2 56.67b 255.88b 66b 41.44c 3755¢ 8850¢c 35b
alb3 68.24a 330.0a 69b 46.46b 4530b 10550b 36b
a2b3 71.6a 318.6a 70b 54.69a 5570a 12300a 38a
a3b3 56.35b 255.1b 66b 40.90c 3800c 9200c 35b

" means with similar letters within a similar columas no significant difference at the 5% level
™ the conventional practice;awo-time discing + deep furrow drilling ,pand direct seeding,;aThe seeding rates of 150, 180 and 220 kg/ha
are denoted by;bb, andbs, respectively.
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