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Table 1- Chemical and physical soil properties in 0-30 cm depth under different tillage systems
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Table 2- Agronomic management for different tillage systems
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Table 3- Density, relative density of different seedling of weeds in different tillage methods
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Tillage Name Scientific name Family Seedling density (per m%) Relative i»
density of  Weed free
Min Max Mean seedling area (%)
(%)
< OS>
o Cyperus sp. C 0 2720 191.23 95.67 13.49
. eraceae
Conventional gy Echinochloa crusgalli o 0 128 7.74 3.87 77.77
T Poaceae
JEW Ipomoea sp. 0 64 0.88 0.44 97.61
Convolvulaceae
< OS>
o5 Cyperus sp. 0 1600 385.96 96.08 10.31
Cyperaceae
, , . oS
Bgygw Echinochloa crusgalli 0 320 14.22 3.54 73.80
) Poaceae
SiySB oS LS
Minimum T. ol Ipomoea sp. U 0 16 0.38 0.094 97.61
Convolvulaceae
&Y g8
ke cwws  Glycyrrhiza glabra ™ 0 16 0.25 0.063 98.41
Fabaceae
. . . Ol
Lsling 0y Cucumis melo ’ 0 64 0.88 0.22 96.82
Cucurbitaceae
< OS>
o Cyperus sp. 0 1760 191.74 91.45 29.36
Cyperaceae
. ) , oS
Bgygw Echinochloa crusgalli 0 160 16.25 7.75 63.49
Poaceae
5ygSs - R
029" 05 ool Ipomoea sp. G 0 48 1.14 0.54 96.82
No-tillage Convolvulaceae
iy 031y Cucumis melo OL"S?'S 0 16 0.38 0.18 97.61
Cucurbitaceae
o9 gl Amaranthus sp. ches® 8 0 16 1.126 0.06 99.206

Amaranthaceae




OAN

83036 Cilizo s g pil Cond g 0,5 os g 5,0 glacile ;3 UL g Curorr Ol dslllae

(5539516 il S, 0w (o sls) S gy i Blas! 13 5,2l 4 o o515 ~E g
Table 4- Relative density of weeds seed in different depth of soil profile in different tillage systems

U oslgils Jolie (5,055 $39S 6 oS $395 o
Name Famil Conventional T. Minimum T. No-tillage
y 0-5 5-15 15-30 0-5 5-15 15-30 0-5 5-15 15-30
&5 &5
75 71 81 72 79 79 65 75 75
Portulaca oleracea L. Portulacaceae
S 2 Ssgy> 2
iy oI E 10 23 15 20 6 13 21 16 15
Amaranthus sp. Amaranthaceae
SorS oo
. . i 8 2 0 3 5 0 1 0 0
Stellaria media Caryophyllaceae
e OLkely 2 0 0 0 3 2 0 2 1
Sinapis arvensis Brassicaceae
ol . s
e aomen 5 0 0 0 0 1 0 0 0 0
Veronica persica Scrophulariaceae
K K
0 0 0 0 0 0 0 4 2
Verbena bipinnatifida Verbenaceae
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Fig. 1- Effect of different tillage and sampling depth on weeds seed density of soil seed bank
Means with the same letters are not significantly different at 1% level of probability based on LSD.
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Table 5- Analysis of variance (mean of squares) of seed density, Shannon diversity index and species richness of seed bank in
different experimental treatments

P eSly 0P g9 pad L Sy sle
Seed density Shannon diversity index Species richness

SipSt 2 29292.123* 0.291* 7.560™
Tillage

MSEsiSE 9108310 0.053 0.729

Tillage*rep

Sl 2 39232.423" 0.1026™ 2.123™
Depth

SersinS 4 463008 0.300* 1.359"s

Tillage*Depth
s

20 2010.833 1.366 0.885
Error

(oy3) el e 2 32.47 32.80 3111

CV (%)

bl (P Y pze p Glize 4 NS o) ) g o3 O Jlesin ] pdaw )3 (0 5D gixe odBI LS (i ey sk g
* and ** significant at 5 and 1% levels of probability, respectively; ns not significant.
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Fig. 2- Effect of different tillage systems and sampling depth on Shannon diversity index of soil seed bank
Means with the same letters are not significantly different at 5% level of probability based on LSD.
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Fig. 3- Effect of different tillage on species richness of soil seed bank
Means with the same letters are not significantly different at 1% level of probability based on LSD.
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Table 6- Sorenson similarity index of seedling and seed bank in different tillage systems
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Fig. 4- Seed germination trend of Common Purslane in different tillage systems and sampling depth
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Table 7- The estimated coefficients of three sigmoid, 3 parameters equation to describe the change procedure of Common
Purslane seeds germination percentage under different sampling depths in different tillage systems

SiSL (ol ) os A¥+se B*+se C+se O pd Sl
Tillage Depth (cm) - - - R? P value
TR 05 41.15+1.67 61.1412.82 13.53+2.32 0.99 <0.0001
i g 5-15 65.72+2.59 52.0443.15 18.07+2.01 0.99 <0.0001
Conventional T. 15-30 23.41+0.79 55.39+2.59 16.69+2.15 0.99 <0.0001
GipsS of 0-5 47.86+1.82 55.0742.95 17.63+2.43 0.99 <0.0001
Mimimum T, 515 69.1742.73 52.0443.15 18.07+2.63 0.99 <0.0001
15-30 61.32+2.30 52.99+2.96 17.7342.47 0.99 <0.0001

e 0-5 39.89+1.39 54.58+2.69 17.08+2.24 0.99 <0.0001
092 09 5-15 71.45+2.64 54.7542.86 17.47+2.36 0.99 <0.0001
No-tillage 15-30 18.78+0.60 64.89+2.12 12.58+1.77 0.99 <0.0001

B i 3 cod € g il S 30300 & (o) l p3Y 0loj B ¢ (03) (Sl ST iA =

A: Maximum germination (/)
B: Time required to reach 50% maximum germination .

C: Slope of the curve in B point.
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Fig. 5- Effect of different tillage on biological (A) and grain (B) yield of soybean
Means with the same letters are not significantly different at 1% level of probability based on LSD.
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Introduction

An integrated weed management approach requires alternative management practices for herbicide use,
tillage, crop rotations and cultural controls to reduce soil weed seed banks. Tillage is often used as a weed
control system, but the effects of tillage on weed dynamics go far beyond the physical removal of growing
weeds. Changes in tillage practices can cause shifts in weed species and densities. Tillage operations can have a
major impact on the distribution of weed seeds in the soil and on seed survival. Seed depth in the soil profile has
an impact on soil environmental conditions that influence secondary dormancy. The aim of this study was to
investigate the effect of tillage systems on weed and seed bank populations.

Material and Methods

A survey was conducted to study the effects of different tillage methods (Conventional tillage, Minimum
tillage and no tillage) on the population and seed bank of weeds. An experiment was conducted in three fields of
soybean (DPX Cultivar) in Ali_ Abad Katool County at 2015. Sampling from weed populations (seedling) and
seed bank was carried out at the beginning of soybean growth (before exerting control operation). Weeds were
identified and counted at 126 points of field based on a 5% 5 m grid in 0.5%0.5m fixed micro plots. Sampling of
soil seed bank was conducted based on W method in 0.5%0.5m quadrates at 0-5 and 5-15 and 15-30 cm depths,
respectively. The results are shown as the high frequency of Portulaca oleracea in soil seed bank, so in the next
stage investigated the germination and viability of Portulaca oleracea seeds from different depths of soil
under the different tillage methods.

Results and Discussion

Generally, the observed species in the conventional, minimum and no tillage treatments were 3, 5 and 5
respectively. In every treatment, the Cyperus sp is the most importance observed species. The average of density
of this herb in the conventional, Minimum and no tillage treatments were 191.23, 385.96 and 191.74 plant/m2,
respectively. Weed free aria percent of Cyperus sp in the conventional, Minimum and no tillage treatments were
13/49%, 10.31% and 29.36%, respectively. Weeds seed density in the conventional tillage method (in three
sampling depths) was lowest than the other two methods. The highest seed density was obtained in 0-5 cm depth
in every three tillage methods. The maximum shanon diversity index was observed in no tillage treatment and in
samples was taken in 0-5 and 5-15cm depth. The minimum shanon diversity index has seen in this treatment and
in depth of 15-30 cm. There were different maximum germination percent of Portulaca oleracea seeds that it’s
extracted from different tillage methods and depths. In average, maximum germination percent of this herb in
the conventional, minimum and no tillage treatments were 43, 59 and 43%, respectively. In three tillage
methods, the maximum germination percent was seen in the extracted seeds from 5-15 cm depth. But the
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minimum germination percent were observed in 15-30 cm depth in the conventional tillage and no tillage
treatments, and 0-5 cm depth in no tillage treatment. Results showed highest grain yield of soybean was
obtained in no tillage method.

Conclusion

We studied the influence of different tillage methods on weed seedling population, distribution of seed bank
in soil profile, diversity and germination of seeds that extracted from different depths of soil. Result of this study
showed the tillage, played a significant role in weeds and soil seed bank populations. Weeds seed density in the
conventional tillage method was lowest than the other two methods. The highest seed density observed in 0-5 cm
depth in every three tillage methods. Results showed death seeds percent in conventional and no tillage methods
were lower than minimum tillage. The maximum shanon diversity index was observed in no tillage treatment. As
one of the main goals in weed management is to prevent the domination of the weed flora by only a few species,
thus the no tillage method seemed better than the minimum and conventional methods.

Keywords: Germination, No tillage, Soil profile, Species diversity, Tetrazolium chloride



