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Comparison of Conservation andConventional Tillage
Systems in Corn kelds and their Effect on Weed Density
In West Azarbaijanin Iran

Sepideh Hatami

Abstract— In order to study the influence of tillage methoc
on weed control in corn (single cross 704).an experent was
conducted in Miandoab research station for 3 yeardrom
2006-2009Design of experiment was spilt plot based ¢
random block designed. Main factor was two tillagenethod
with chisel and mould board plow in 25 cm depth andveed
control methods as sub factor in4 were: chemical control
with using of 1.2 Kg /ha Atrazin (Geaprim 80 % W.P.) +4
littha E.C), mechanical control with 2 times -cultivation
between rows in 4 and 8 leaves stage «orn, control
treatment without weeds (with 3 -hand weedin¢) and control
treatment with weeds. Analysis of variance results indicate
that the effect of tillage methods on corn yield wa no
significant. Average of corn yield in different tillage methods
were 9.422and 9.148 respectively but the effect @bntrol
methods was significant at 1%Means comparison by
Duncans multiple range test showed that chemical eed
control and hand weeding respectively with 11.28 ah
10.85were placed in a same group but mechanical wk
control and without control treatments respectively with
8.654 and 6.37 were placed in another groug. Analysis
variance of results indicated that the effect of tiage methods
on density of Echinocloa crus — galliand Portulacaolearace
had significant effect at 1 % but on the other weeg, tillage
method did not show any dect on their density. Average of
density of Echinochloa crus-galliduring 3 years with mould
board plow and chisel were 43.08 and 12.00 respeatly and
average of density ofPortulacaolearacea with mould board
plow and chisel were 6.92 and 14.5 respevely and they
were placed in separated group by using of Duncamaultiple
range test.

Keywords — Corn, Tillage, Conservatior, Conventional,
Weed control.

|. INTRODUCTION

Nowadays discussion about optimize fuel usage ang
noticeable and the most dhvestigated projects a
conducted in order to offering some methods andul
techniques,for better consumption of energy resourc
Soil tillage are the most important operations
agricultural systems which have generally dedicaede
than 50% ofwhole consumed energy for crop producti
So, applying various methods of plowing will be
effective movement in reducing energy consumptio
agricultural activities. Applying mould board ploim
comparing with chiselfor the primary soil tillag, needs
more energy and is the most time consuming steghese
method the soil moisture evaporate much 1, and its
texture destroys therefore soil is exposed to wigidgion.
With continuing applications ormolu board pl, the soil
surface will be morelisturbed and results will be formi
the plowing pans which usually forms when tillageurs

in a constant depth of soil and cause the reduzfinglant
roots extension and penetration. On the other, tillage
with chisel produce less control oneds [7]. Dawiti et al.
during 10 years study on Corn and Soybean roti
planting systemhas found that plowing system by mo
board plow with ignoring the kinds of crop in roet
system,has been resulted in a maximum cop vyield
none of the soil ilage systems neither ordinary r
protective onein the mentioned peri(, any reduction has
been observed in crop yield. This demonstrates, the
minimum soil tillage systems do not cause any rédou
in cornyield. The effect of year on operation both
ordinary and protectiveod tillage was not significant. |
continues plantings of corrthe applying mould boat
plow in soil,has the maximum investment reten, while
in cornsoybean alternative plantir, applying the chisel,
has showed the @st investment retention. This study |
demonstrated that the protective soil tillage syst®uld
perform without any noticeable losses in investn
retention and significant increase in chemical ipikts
applications [1] Kitur et Al. (1993) had reprted that in
comparing the soil tillage methods on-loam soils, the
yield of corn in no tillage method system was &#dstpel
hector in the first yeand tillage with mould board plo
and chisel resulted in 10.5 and 9.3 tons per h,
respectively In the second yeg, the effect of soil tillage
method on corn yield was not signific, therefore,
protective soil tillage (chisel or none) have b
recommended for sloping fiel((13]. Yyne and Rimbalt
(1993) have declared that application of chin a period
of 5 years in autumn seasaasulted in 5% losses of yie
in comparing to mold board pl{20]. Shainer and Nelson
1988), after investigating the six methods of soil till,
have found thatjn duration of 3 yea, only no tillage
method hadless yield than the other systen[19].
According to the reports of Michael (19, tillage by
chisel caused the equal yield as tillage by mowdrd
plow. He found that tillage with chisel need less ,
energy (40%) and time. [1L6Ruks (1993) accordg to his
economic studies has found 1, the application of chisel
has better and more direct investment retention the
other methods [18Biabani et al (2014) in an experime
with three Tillage treatments included conventidiikge,
reduced tiage and no tillage and weed control shoy
that there was no significant difference on weedsdg in
different tillage methods before herbicide sprayihe
highest weed density was observed in no tillage2
plants m2) and the lowest with 65 plim2 was observed
with reduced tillage [4].

Yyne and Rimbalt (1993) declared that soil coneek
in chisel was more than mould boiplow [20]. Kituretal.
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(1994) have reported that the effect of soil tidagethoc
on resistance of soil to penetrating ilt-loam soil was
limited to plowing layer (about 23 crmmand cone index in
depths was less than 23 cm for all treatr, and it was
less than 2 mega Pascal[13].

Hudak (1989) showed that in sloppy fie, with good
drainage and low organic materiathe frotective soil
tillage methods showed equal crop vyield or r,
compared to the ordinary soil tillage in corn. Irfield
with weak drainage and low organic materials andk
soil structures,protective soil tillage with taking tim
showed improved soil structurim, a way that the organ
matters and soil grains increased. The corn yied
improved with time and often was more than the radj
soil tillage methods [11].

Milader et al (1995) have mentioned that in theuced
tillage systems ircomparing to the systems by mo
board plow results include in: i) increase in rg:
matters of soil,which promotes increasing the wa
holding ability of soil ii) increasing earthworn
populations that allows to promoting the water pexi®n
into soil, and decreasing the erosion and soil wash
[16].

Biabani et al (2014 ) accomplished an experimer
order to investigate the effect of tillage methedsweec
control and forage corn in north of Ahwaz in Khuass
(Iran ) on 2013-2014.The espmental design was sp
plot in a completely randomized block design witinee
Tillage treatments included conventional till, reduced
tillage and no tillage and weedentrol include sprayin
with five treatments microner spray, Atomizer and
hydraulic (with nozzle Teejet) were performed th
replications. Results showed that between tillag¢hods
of weed density before sprayinpere was no significal
difference in the tillage and weed plants per 1@Qase
meters which is the highest densitjth reduced tillage
(131 plants m) was not significant. Howe, conventional
tillage (70 plants per square meter) was signifiye
different.[4].

John R. Teasdale and Steven B. Mirsky on Z
reported that Tillagecover crop managems, and crop
plarting date are factors that influence emerge
periodicity and growth potential of important weggkcies
inorganic grain production. They assessed two hatgh
cover crop management practicéssk-kill and roll-kill,
across a range of corn plantingtetafrom early May t
late June in three experiments in Belts, MD. Patterns
of seed dormancy, emergenand early weed growl
were determined for over seeded populations of comr
ragweed, giant foxtail,and smooth pigwes, three
important species in the Midtlantic States that represe
early to late emergence. Common ragweed emergeas
lowest and dormancy was highest of the three sp
across all planting dates. Giant foxtail emergemees
higher than the other species in tilled hairy vech and
included a significant number of seeds that gerteih
before rolling operations in late Jurie].

Larny (1989) has reported thay lesser intensity of sa
disturbance,we would obtain the maximum resistar
closer to soil level,and for mould oard plow the
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maximum depth to cone index was greater than chisd
the maximum resistance to soil tillage via chisabwabou

2225 cm and in soil tillage via mould board plow v
limited to 23-40 cm [21]Choi (1998) has demonstrat
that, theexternal specific bulk of soil is not significan
affected by the kind of soil tilla, but it is affected by
depth changingand the variations of external spec

bulk is significant [14] Kitur et al (1994) have declar
that among of the differentethods of soil tillage systel,

especially in depths of 86 cn, show a significant
differences (P<0.05) between the both chisel andldr
board plow systems [13Bosnic et al (1997) has repori
that the cone index is affected by the kinds aruttdeof
soil tillage [5] Leblans et al (1995) ha showed that
applying herbicides and cultivators between 1, 2-4

weeks after germination of corn increased cropdyaid
they observed remarkable yield and better weed#ralc
[15].

Weeds control is the mobeneficial effect of useful
plowing. Different experiments has demonstrated th:
the soils without weedsn plowed fields any significar
increase in crop yield has not been shoy[1]. Corn is a
kind of plants that have more growth in high tenapere
and light,but have low growth in low temperatures.,
this would be more sensitive in beginning of itewth,
whenever the weather in not suitable for this pse, it
would be more sensitive to weeds. The researchésh
have conducted for estimat the weeds damages had
demonstrated thaits damage level in German is 4, in
Russia is 30%in Indonesia is 50, and in USA is about
41% up to 86% [2].

Soil seed bank (various seeds which are storedilnis
the most important origin of weed attacdn most of the
plowed fields. Soil tillage by disturbing the setructur,
affected directly the seeds bank. Soil tillagedaiing with
herbicides usagewith decreasing indirectly the se
production of plantswould affect the gene bank. Tt
kind of operations, would affected the seed ba
characteristics such as seeds nui, their growth ability,
seeds dormancynd combination of species. Change:
seed bank characteristics often lead to chang@egies
combinations and varying in flora of we: [10].

The results of several studies have demonstrateadita
effects of soil tillage on species combinationsdifieren,
and mostly depend on the planting systems ant
duration [16] Ball (1990) has performed an experim
(1985 to 1987) irorder to evaluate the effects of primi
soil tillage (plowing by chisel and reversible pd),
secondary soil tillage (cultivator application) ¢
herbicides application on weed con, altering the
population of weeds speciesed bank in soil duril the
period of three years. In this study the rotatioaraev
continuous planting of corn for 3 years ((, continuous
planting green bean for 3 years (I, and planting of sugar
bean for 2 years and corn in third year (SB). Byparing
the chisel with moldl board plov, they have demonstrated
that the seeds of weeds after plowing by chisekhawere
dispersed to near of soil level than plowing byersible
plough. Some annual weeds densities after plowiyn
chisel have showed a high amount of seeds id bank
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during three years period. The most important gsettial
have showed remarkable increase in PB are mentior
bellow:

Chenopodium album, Amaranthusretrofiexas,
Efagrogtiscilianesis, Solanumsarrachoides

Reversely, the seeds density &bchiascoparia in
plowed plates by chisel in SB plant system hasdig
decreased in. [3].

[I. MATERIALS AND METHODS

Present study was conducted in agricultural rebe
center in Miandoab, West Azarbyjanlran, with 46 o 9'
longitudes and 36 o 5Rititudes and 1371 meter high frc
sea level during 2006-200%his station has dry and se
dry regimes and Mesick thermal regime. Average ah
raining is about 286- 330 mmand its soil structure we
silt-loam (river sediments) witt8.9 and its elecical
conductibility was 1.21 mmos / cm. Experiments w
arranged in randomized complete block design wit
replications in eaclof three years. Sotillage treatments
and different weeds controlling methods accordmghie
plan are summarized in. Feiziér applications were dot
after soil analyses results.

Corn seeds were planted in 4 rows with 75cm digt
from each otherand with 20.5 cm distance between ple
in each row. The planting area was 9.225 squaren
(harvesting was from 2 middle rg)v The spaces betwe
blocks were 4 meter and the spaces betvwplots were
one planting line. Single cross 704 corn seed %8000
seeds density per hector were sowed by corn pta
machine in rows. Chemical controlling treatmentss
done immediately after irrigation byack sprayer with 1.
bars compact equipped with hand grip enozzle row
sprayer,and water consumption is about 500 liter
hector. 2, 4D herbicide was then applied in 4 leaves s
of corn plants. First and second cultivatorage in
mechanical controlling treatments were done in 4 8
leaves stage of corn plants.

In soil tillage treatments by mould board p, plowing
was done in 25cm depth in springnd then disc an
leveler were applied and then planting were d
However,plowing by chisel was done in the same de
and spring plowing were done in 25cm depth bysel,
and then disc and leveler were applied and thentipta
were done.

[ll. R ESULTS AND DISCUSSION

Effects of soil tillage methods on weeds density
During the first year of experiment main factor of ¢
tillage methods mould board and chisel level in !
depth, none of treatments expectRdrtulacaoleraceae,
has not shown a significant effect on the weedssitiel
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During the second year of experimentl tillage did not
have any significant effects on weeds density huhird
year of experiment the effects were significant(PS§).
Combine analyses of variance showed that the iaie
methods have a significant effect Echinochloa crus-
galli and Portulacaoleracea's density (P<0.01) (Table :
Average ofEchinochloa crus-gall density in mould board
plow and chisel application were 43.083 and 12 tplaer
square, and the average Rdrtulacaoleracea density in
plowing by mould board plow and chisel were 6.9hd
14.5, respectively. Concerning tAmaranthusretroflexus
the results were in agreement with Oryokot et allts
(1997) that investigated the effects of differefdwing
methods on germinationphonology and density «
Amaranthusretroflexus plants. According to their res,
although plowing is necessary for germination ofstnaf
the weeds,but in the case olAmaranthusretroflexus
plowing has less importance in prediction of dyma
populaion and controlling of it[17]. As the results of
Oryokot's experiments mentioned bel, soil tillage by
chisel in comparing with mould board plow cau
variation in annual weeds den..
Effects of weed control methods on weeds density
Weed contromethods during three years had signific
effects on weeds density in corn field (P<0.01)b(€a .,
2). Comparing the average of weed density during t
years tillage demonstrated that mechanical contitt
control treatment (without any weed con)concerning
their effect on Echinochlia crus-galli,
Chenopodiumalbum, Convolvulusarvensis, and
Amaranthusretroflexus were placed in the same statistic
group and chemical control and manual weeding

were placed in another group. Concerning
Portulacaoleracea, controlling methods were placed
different groups (Table 4).

Reviewing the results has demonstrated that
mechanical control treatments were27.41% effectiv
weeds control in corn field on Miandoab ¢ West
Azarbayjan province,and tlis controlling method in
comparing with chemical control has resulted ifdjiess
about 42.01% comparing to chemical control treatr
(highest yield). Chemical control had been confidnaes
the best and highest weeds control in both sdagd
methods.

Additionally, changing the soil tillage system frc
traditional (mould board plow) to conservative sys
(chisel) caused some changes in combination of 1
species via germination rate of specseeds in reaction to
the different soil tillage. Thesspecies are mostly included
annual weeds in which soil tillage caused to gartlye
seeds of these weeds near to soil surface by chisel
plow, while by reversible plough they dispersed in aki
the soil layersalmost uniformly
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Table 1: Combined Analyses variance of y
Freedom degr¢ Square means

variance sources Weight Interval of crown Seed yiel Seeds number
100 gram flower to silk in rows
flower appearance
Year 2 17.573 0.042 1.968 0.281
Repetition 9 10.385 0.167 3.572 34.941
Tillage Factor 1 1.260 ns 0.167 ns 1.859 ns 10.010 ns
Year * Tillage 2 2.823 ns 0.042 ns 0.479 ns 11.885
Error 9 2.663 0.278 2.197 22.622
Control Factor 3 148.233 ** 0.083 ns 123.342* 45.594*
Year * Control 6 6.587 ns 0.083 ns 1.097 ns 3.906 ns
Error 54 9.002 0.167 3.173 12.392
Coefficient CV% - 9.52 18.49 19.18 9.60

Table 2: Combined analyzes of variance of weedsitl

Square means

variance sources Freedom | Convolvulu: | Amaranthus Chenopodium Portuloc: Echinochloa
degree arvensi retroflexus album olearace Crus-galli

year 2 15.221 * 2.664 0.430 4.726** 25.858**

Year *1 9 0.91¢ 0.554 0.390 0.280 2.396

repetition

Tillage factor 1 3.12:¢ 2.304 0.002 3.741** 23.586**

Year * tillage 2 1.73¢ 2.048 0.011 0.402 6.057

error 9 0.61¢ 1.343 0.369 0.186 1.581

Weeds Control 3 15.993* 43.858** 15.151** 28.418* 103.806**

factor

Year * control 6 2.31¢ 2.575** 0.364 1.761* 8.341**

Control factor *| 3 0.53¢ 1.067 0.039 2.231** 10.324**

tillage factor

Year * control| 6 0.20¢ 0.845 0.205 0.256 1.605

factor *illage

error 54 036¢ 0.409 0.246 0.256 0.935

Variance - 37.7( 31.99 34.01 27.27 37.54

coefficient

CV%

Table 3: @mparing of corn yield characters means in weedfrabmethods durinthree years in p<0.01 (yield a
1000kernel weight) and in p<0.05 (seeds numbenws)

Weeds controlling Weight of 100C| Interval of crown flower| Seed yield (t/h: Seeds number in
kernel seec to silk flower appearance rows

Chemical control 32.625 AE 2.208 A 11.29 A 37.625 AB

Manual weeding 34.625 AE 2.167 A 10.85 A 38.042 A

Mechanical control 31.342B 2.167 A 8.654 B 35.667 BC

None control 28.667 C 2.292 A 6.358 C 35.292 C

Table 4: @mparing the weeds density average in weed comigtthods antillage method in three years in p<0.01

weed
Treatment Echinochloa | Portulaca Chenopodium| Convululut Amaranthus
Crus-galli olearacea album arvensi retroflexus

Reversible + chemical 0.250 D 1.833 D 0.167 A 0.250 £ 0.833 A
Reversible + mechanical 28.583 B 3.917 C 4417 A 4.500 £ 7.333 A
Reversible + weed 43.083 A 6.917 B 5,292 A 4.750 £ 9.917 A
Reversible + none weeds 0 D 0 E 0 A 0.500 A 0 A
Chisel + chemical 0.833D 1.083 DE 0.417 A 0.475 A 0.583 A
Chisel + mechanical 12.333C 6.667 B 4.0 A 7.833 # 11.250 A
Chisel + weeds 12.00 C 14.500 A 4583 A 8.917 # 15.167 A
Chisel + none weeds 0 D 0 E 0 A 0.833 # 0A

IV. CONCLUSION part of consumed energy for crop produc and applying

various methods of plowing will be an effective raawent

Soil tillage are the most important operations in reducing energy consumption agricultural activities.
agricu|tura| Systems which have genera”y dedicatedt Resultsin this Study indicated that the effect of tilla
methods on corn yield was t significant and
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conventional and conservation tillage system effec
some weed density and weed florddng term. Based on
theseresult farmers can chose different tillage mett
according on their farm's history and weed fl
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